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COMMUNICATION METHOD AND COMMUNICATION APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202311021987.0,
filed with the China National Intellectual Property Administration on August 11, 2023 and entitled
"COMMUNICATION METHOD AND COMMUNICATION APPARATUS", which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communication field, and more specifically, to a

communication method and a communication apparatus.

BACKGROUND

[0003] A sounding reference signal (sounding reference signal, SRS) is a key reference signal
for obtaining channel state information. Especially for a time division duplex (time division duplex,
TDD) system, uplink channel information and downlink channel information may be obtained by
using the SRS based on uplink and downlink channel reciprocity. In an actual system, considering
reference signal overheads and channel estimation performance, a quantity of available orthogonal
SRS resources is usually limited. However, there are a large quantity of cells in a network, and a
terminal device in each cell sends an SRS to perform channel measurement. Consequently, limited
orthogonal SRS resources are reused by a plurality of cells. For example, in an SRS resource
allocation policy, an orthogonal SRS resource is allocated to the terminal device in each cell, and
non-orthogonal SRS resources are allocated to different cells. Consequently, inter-cell SRS
interference is caused. Currently, an SRS interference problem is one of key factors that restrict
system performance.

[0004] Although enabling of an SRS cyclic shift (cyclic shift, CS) hopping (hopping) or comb
offset (comb offset, CO) hopping (hopping) function by the terminal device (user equipment, UE)
can effectively alleviate the SRS interference problem, when there is a conventional UE in a
communication system (the conventional UE cannot perform CS hopping or CO hopping), a
degree of freedom for the terminal device to perform hopping is greatly reduced. As a result, a
large quantity of SRS resources cannot be randomized.
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SUMMARY

[0005] This application provides a communication method and a communication apparatus,
so that when there is a conventional UE in a communication system, a degree of freedom for a
target UE to perform hopping can be improved, thereby avoiding a case in which poor channel
estimation quality is caused by interference to an SRS sent by the target UE.

[0006] According to a first aspect, a communication method is provided. The method includes:
obtaining an initial cyclic shift value of an i"" port in N ports corresponding to a sounding reference
signal SRS resource and first cyclic shift bias sets corresponding to the N ports, where N is a
positive integer, i is less than or equal to N, the first cyclic shift bias set is associated with a first
bitmap, and a length of the first bitmap is less than or equal to a maximum cyclic shift value; and
sending an SRS based on the initial cyclic shift value and a first cyclic bias of the i'" port in the
first cyclic shift bias set.

[0007] Optionally, first indication information sent by a network device may be received to
obtain the initial cyclic shift value of the i" port in the N ports corresponding to the SRS resource
and the first cyclic shift bias sets corresponding to the N ports.

[0008] Optionally, in the first cyclic shift bias sets corresponding to the N ports, the first cyclic
shift bias sets corresponding to all the ports may be the same or may be different.

[0009] Optionally, that the first cyclic shift bias set is associated with the first bitmap may be
understood as that the first cyclic shift bias set is determined based on the first bitmap.

[0010] Optionally, the first cyclic bias may be any cyclic bias in the first cyclic shift bias set.
[0011] In embodiments of this application, the SRS may be sent based on the initial cyclic
shift value of the i'" port and the first cyclic bias of the i™" port in the first cyclic shift bias set. In
this manner, when there is a conventional UE in a communication system, a degree of freedom for
a target UE to perform cyclic shift hopping can be improved, thereby avoiding a case in which
poor channel estimation quality is caused by interference to the SRS sent by the target UE.
[0012] It should be understood that the conventional UE may be a terminal device that does
not have a CS hopping or CO hopping function, and the target UE may be a terminal device that
has a CS hopping or CO hopping function. The communication method provided in this application
may be performed by the target UE.

[0013] With reference to the first aspect, in some implementations of the first aspect, the length
of the first bitmap is equal to the maximum cyclic shift value.

[0014] Optionally, the network device may indicate the maximum cyclic shift value to the
terminal device, and the terminal device may determine the first cyclic shift bias set based on the

first bitmap whose length is equal to the maximum cyclic shift value.
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[0015] It should be understood that a bitmap (Bitmap) may be a two-dimensional graphical
representation method used to represent an image, and is also referred to as a raster image or a dot
matrix image.

[0016] With reference to the first aspect, in some implementations of the first aspect, the first
cyclic shift bias set is an index of a bit 1 or a bit O in the first bitmap.

[0017] Optionally, an index of a bit 1 in the first bitmap may be understood as an available CS
bias value, and an index of a bit 0 may be understood as an unavailable CS bias value. Alternatively,
an index of a bit 0 may be understood as an available CS bias value, and an index of a bit 1 may
be understood as an unavailable CS bias value.

[0018] With reference to the first aspect, in some implementations of the first aspect, the first
bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap, and a
length of the second bitmap is the maximum cyclic shift value minus 1.

[0019] Optionally, when an index of a bit 1 represents an available CS bias value, a most
significant bit in the first bitmap is 1 by default; or when an index of a bit O represents an available
CS bias value, a most significant bit in the first bitmap is 0 by default.

[0020] Optionally, the most significant bit in the first bitmap may be a leftmost bit or a
rightmost bit in the first bitmap.

[0021] With reference to the first aspect, in some implementations of the first aspect, the first
bitmap is associated with a third bitmap and a value of Q, and the maximum cyclic shift value is
equal to Q times a length of the third bitmap.

[0022] Optionally, that the first bitmap is associated with the third bitmap and the value of Q
may be understood as that the first bitmap is determined based on the third bitmap and the value
of Q.

[0023] With reference to the first aspect, in some implementations of the first aspect, the value
of Q is associated with at least one of the following content: a quantity of ports that occupy a same
comb in the SRS resource, a quantity of ports that occupy different cyclic shifts in the SRS resource,
or the maximum cyclic shift value.

[0024] With reference to the first aspect, in some implementations of the first aspect, the first
bitmap is associated with an index indicated by a network device.

[0025] Optionally, that the first bitmap is associated with the index indicated by the network
device may be understood as that the first bitmap is determined based on the index indicated by
the network device.

[0026] According to a second aspect, a communication method is provided. The method
includes: obtaining an initial comb offset value of an i port in N ports corresponding to an SRS
resource and first comb offset bias sets corresponding to the N ports, where N is a positive integer,
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i is less than or equal to N, the first comb offset bias set is associated with a first bitmap, and a
length of the first bitmap is less than or equal to a comb number; and sending an SRS based on the
initial comb offset value and a first comb bias of the i port in the first comb offset bias set.
[0027] Optionally, second indication information sent by a network device may be received to
obtain the initial comb offset value of the i"" port in the N ports corresponding to the SRS resource
and the first comb offset bias sets corresponding to the N ports.

[0028] Optionally, in the first comb offset bias sets corresponding to the N ports, the first comb
offset bias sets corresponding to all the ports may be the same or may be different.

[0029] Optionally, that the first comb offset bias set is associated with the first bitmap may be
understood as that the first comb offset bias set is determined based on the first bitmap.

[0030] Optionally, the first comb bias may be any comb bias in the first comb offset bias set.
[0031] In embodiments of this application, the SRS may be sent based on the initial comb
offset value and the first comb bias of the i" port in the first comb offset bias set. In this manner,
when there is a conventional UE in a communication system, a degree of freedom for a target UE
to perform comb offset hopping can be improved, thereby avoiding a case in which poor channel
estimation quality is caused by interference to the SRS sent by the target UE.

[0032] With reference to the second aspect, in some implementations of the second aspect, the
length of the first bitmap is equal to the comb number.

[0033] Optionally, the network device may indicate the comb number to a terminal device, and
the terminal device may determine the first comb offset bias set based on the first bitmap whose
length is equal to the comb number.

[0034] With reference to the second aspect, in some implementations of the second aspect, the
first comb offset bias set is an index of a bit 1 or a bit 0 in the first bitmap.

[0035] Optionally, an index of a bit 1 in the first bitmap may be understood as an available CO
bias value, and an index of a bit 0 may be understood as an unavailable CO bias value. Alternatively,
an index of a bit 0 may be understood as an available CO bias value, and an index of a bit 1 may
be understood as an unavailable CO bias value.

[0036] With reference to the second aspect, in some implementations of the second aspect, the
first bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap, and
a length of the second bitmap is the comb number minus 1.

[0037] Optionally, when an index of a bit 1 represents an available CO bias value, a most
significant bit in the first bitmap is 1 by default; or when an index of a bit O represents an available
CO bias value, a most significant bit in the first bitmap is 0 by default.

[0038] Optionally, the most significant bit in the first bitmap may be a leftmost bit or a
rightmost bit in the first bitmap.
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[0039] With reference to the second aspect, in some implementations of the second aspect, the
first bitmap is associated with a third bitmap and a value of Q, and the comb number is equal to Q
times a length of the third bitmap.

[0040] Optionally, that the first bitmap is associated with the third bitmap and the value of Q
may be understood as that the first bitmap is determined based on the third bitmap and the value
of Q.

[0041] With reference to the second aspect, in some implementations of the second aspect, the
value of Q is associated with at least one of the following content: a quantity of ports that occupy
a same cyclic shift in the SRS resource, a quantity of ports that occupy different combs in the SRS
resource, or the comb number.

[0042] With reference to the second aspect, in some implementations of the second aspect, the
first bitmap is associated with an index indicated by a network device.

[0043] Optionally, that the first bitmap is associated with the index indicated by the network
device may be understood as that the first bitmap is determined based on the index indicated by
the network device.

[0044] According to a third aspect, a communication method is provided. The method includes:
obtaining an initial cyclic shift value of an i"" port in N ports corresponding to a sounding reference
signal SRS resource and first cyclic shift bias sets corresponding to the N ports, where N is a
positive integer, i is less than or equal to N, the first cyclic shift bias set is associated with a third
bitmap and a value of Q, and a length of the third bitmap is less than or equal to a maximum cyclic
shift value; and sending an SRS based on the initial cyclic shift value and a first cyclic bias of the
i"" port in the first cyclic shift bias set.

[0045] With reference to the third aspect, in some implementations of the third aspect, the
value of Q is associated with at least one of the following content: a quantity of ports that occupy
a same comb in the SRS resource, a quantity of ports that occupy different cyclic shifts in the SRS
resource, or the maximum cyclic shift value.

[0046] According to a fourth aspect, a communication method is provided. The method
includes: obtaining an initial comb offset value of an i port in N ports corresponding to an SRS
resource and first comb offset bias sets corresponding to the N ports, where N is a positive integer,
I is less than or equal to N, the first comb offset bias set is associated with a third bitmap and a
value of Q, and a length of the third bitmap is less than or equal to a comb number; and sending
an SRS based on the initial comb offset value and a first comb bias of the i port in the first comb
offset bias set.

[0047] With reference to the fourth aspect, in some implementations of the fourth aspect, the

value of Q is associated with at least one of the following content: a quantity of ports that occupy
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a same cyclic shift in the SRS resource, a quantity of ports that occupy different combs in the SRS
resource, or the comb number.

[0048] According to a fifth aspect, a communication method is provided, including: obtaining
a port number corresponding to an i port in N ports corresponding to a sounding reference signal
SRS resource, where N is a positive integer, i is less than or equal to N, the N ports are divided
into two groups, and the two groups are respectively mapped to different OFDM symbols;
determining, based on a cyclic shift reference index and the port number corresponding to the i*"
port, a cyclic shift value corresponding to the i port; and determining, based on a comb offset
value and the port number corresponding to the i port, a comb corresponding to the i" port, where
the cyclic shift value corresponding to the i port is different from a cyclic shift value
corresponding to an (i+4)" port.

[0049] Optionally, the method may be applied when N=8 and a higher-layer parameter tdm is
enabled.

[0050] In embodiments of this application, the cyclic shift value corresponding to the i port
may be determined by using the port number corresponding to the i port and the cyclic shift
reference index. Because the cyclic shift value corresponding to the it port is different from the
cyclic shift value corresponding to the (i+4)" port, when the SRS resource includes eight ports,
and port groups are mapped to different symbols, a resource collision caused by allocating
inconsecutive port numbers to a same group can be avoided.

[0051] With reference to the fifth aspect, in some implementations of the fifth aspect, the cyclic

shift value corresponding to the i" port is determined according to the following formula:

NERS/2
Ngrs =

RS mod ngpe if N37 = 8 and higher layer parameter tdm is set to ‘enabled’ and ngig" #6

( S| ((p;—1000)+2|(p;—1000)/4])/2 3

(ngsRs + = (G L el mod ngye™  if NS = 8, higher layer parameter tdm is set to 'enabled’and ngyg” =6
Cs,t

NS

(ncs +ngsé“s‘ax((pi—1000)+2[(pi—1000)/4j))
SRS

[0052] With reference to the fifth aspect, in some implementations of the fifth aspect, the cyclic

shift value corresponding to the i port is determined according to the following formula:

cs,mi

( S| ((p;—1000)—2|(p;—1000)/4])/2
(ngshs'i' SRS I( L [ L J) J mod ncs,max

Cs,max
max_q

e NSRS _ s . .
o /2 srs . if N3*° = 8, higher layer parameter tdm is set to ‘enabled’and ngpg

Msks = esmax :
S ((p;~1000) 2| (p;~1000)/4 . ) )
{(ng;.s + = (0 N%Rsl ' J)) mod ngpe if N37 = 8 and higher layer parameter tdm is set to ‘enabled’ and ngig" #6

[0053] With reference to the fifth aspect, in some implementations of the fifth aspect, the cyclic

shift value corresponding to the i'" port is determined according to the following formula:

= 1 (krc + Kvc/2) mod Krc if N33 = 8, p; € {1001,1003,1005,1007}, higher layer parameter tdm is set to "enabled’ and n&s € {nipe- /2, ..., négs " — 1}.

(fvc + Krc/2) mod Krc if N3RS = 8, p; € {1001, 1003,1005,1007}, higher layer parameter tdm is set to ‘enabled’ and ngzg " = 6

@)

W -
krc otherwise

[0054] With reference to the fifth aspect, in some implementations of the fifth aspect, the comb

corresponding to the i port is determined according to the following formula:

k&’é‘) =1 (krc + Krc/2) mod Kqc if N3X = 8, p; € {1001,1003, 1005,1007}, higher layer parameter tdm is set to enabled’ and négs € {ngie™/2, ..., ngre ™ — 13+

(Krc + Krc/2) mod Krc if N3¥ = 8, p; € {1001,1003,1005,1007}, higher layer parameter tdm is set to 'enabled’ and nize ™ = 6
ke otherwise
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[0055] With reference to the fifth aspect, in some implementations of the fifth aspect, N=8, a
port 0, a port 4, and a port 5 occupy a first OFDM symbol, a port 2, a port 3, a port 6, and a port 7
occupy a second symbol, and the first symbol is different from the second symbol.

[0056] According to a sixth aspect, a communication method is provided, including:
configuring an initial cyclic shift value of an i port in N ports corresponding to an SRS resource
and first cyclic shift bias sets corresponding to the N ports, where N is a positive integer, i is less
than or equal to N, the first cyclic shift bias set is associated with a first bitmap, and a length of
the first bitmap is less than or equal to a maximum cyclic shift value; and sending first indication
information to a terminal device, where the first indication information includes the initial cyclic
shift value and the first cyclic shift bias sets.

[0057] With reference to the sixth aspect, in some implementations of the sixth aspect, the
length of the first bitmap is equal to the maximum cyclic shift value.

[0058] With reference to the sixth aspect, in some implementations of the sixth aspect, the first
cyclic shift bias set is an index of a bit 1 or a bit 0 in the first bitmap.

[0059] With reference to the sixth aspect, in some implementations of the sixth aspect, the first
bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap, and a
length of the second bitmap is the maximum cyclic shift value minus 1.

[0060] With reference to the sixth aspect, in some implementations of the sixth aspect, the first
bitmap is associated with a third bitmap and a value of Q, and the maximum cyclic shift value is
equal to Q times a length of the third bitmap.

[0061] With reference to the sixth aspect, in some implementations of the sixth aspect, the
value of Q is associated with at least one of the following content: a quantity of ports that occupy
a same comb in the SRS resource, a quantity of ports that occupy different cyclic shifts in the SRS
resource, or the maximum cyclic shift value.

[0062] According to a seventh aspect, a communication method is provided, including:
configuring an initial comb offset value of an i'" port in N ports corresponding to an SRS resource
and first comb offset bias sets corresponding to the N ports, where N is a positive integer, i is less
than or equal to N, the first comb offset bias set is associated with a first bitmap, and a length of
the first bitmap is less than or equal to a comb number; and sending second indication information
to a terminal device, where the second indication information includes the initial comb offset value
and the first comb offset bias sets.

[0063] With reference to the seventh aspect, in some implementations of the seventh aspect,
the length of the first bitmap is equal to the comb number.

[0064] With reference to the seventh aspect, in some implementations of the seventh aspect,
the first comb offset bias set is an index of a bit 1 or a bit 0 in the first bitmap.
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[0065] With reference to the seventh aspect, in some implementations of the seventh aspect,
the first bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap,
and a length of the second bitmap is the comb number minus 1.

[0066] With reference to the seventh aspect, in some implementations of the seventh aspect,
the first bitmap is associated with a third bitmap and a value of Q, and the comb number is equal
to Q times a length of the third bitmap.

[0067] With reference to the seventh aspect, in some implementations of the seventh aspect,
the value of Q is associated with at least one of the following content: a quantity of ports that
occupy a same cyclic shift in the SRS resource, a quantity of ports that occupy different combs in
the SRS resource, or the comb number.

[0068] With reference to the seventh aspect, in some implementations of the seventh aspect,
the first bitmap is associated with an index indicated by a network device.

[0069] According to an eighth aspect, a communication apparatus is provided. The apparatus
includes: a processing unit, configured to obtain an initial cyclic shift value of an i port in N ports
corresponding to a sounding reference signal SRS resource and first cyclic shift bias sets
corresponding to the N ports, where N is a positive integer, i is less than or equal to N, the first
cyclic shift bias set is associated with a first bitmap, and a length of the first bitmap is less than or
equal to a maximum cyclic shift value; and a transceiver unit, configured to send an SRS based on
the initial cyclic shift value and a first cyclic bias of the i port in the first cyclic shift bias set.
[0070] With reference to the eighth aspect, in some implementations of the eighth aspect, the
length of the first bitmap is equal to the maximum cyclic shift value.

[0071] With reference to the eighth aspect, in some implementations of the eighth aspect, the
first cyclic shift bias set is an index of a bit 1 or a bit 0 in the first bitmap.

[0072] With reference to the eighth aspect, in some implementations of the eighth aspect, the
first bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap, and
a length of the second bitmap is the maximum cyclic shift value minus 1.

[0073] With reference to the eighth aspect, in some implementations of the eighth aspect, the
first bitmap is associated with a third bitmap and a value of Q, and the maximum cyclic shift value
is equal to Q times a length of the third bitmap.

[0074] With reference to the eighth aspect, in some implementations of the eighth aspect, the
value of Q is associated with at least one of the following content: a quantity of ports that occupy
a same comb in the SRS resource, a quantity of ports that occupy different cyclic shifts in the SRS
resource, or the maximum cyclic shift value.

[0075] With reference to the eighth aspect, in some implementations of the eighth aspect, the
first bitmap is associated with an index indicated by a network device.
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[0076] According to a ninth aspect, a communication apparatus is provided. The apparatus
includes: a processing unit, configured to obtain an initial comb offset value of an i port in N
ports corresponding to an SRS resource and first comb offset bias sets corresponding to the N ports,
where N is a positive integer, i is less than or equal to N, the first comb offset bias set is associated
with a first bitmap, and a length of the first bitmap is less than or equal to a comb number; and a
transceiver unit, configured to send an SRS based on the initial comb offset value and a first comb
bias of the i*" port in the first comb offset bias set.

[0077] With reference to the ninth aspect, in some implementations of the ninth aspect, the
length of the first bitmap is equal to the comb number.

[0078] With reference to the ninth aspect, in some implementations of the ninth aspect, the
first comb offset bias set is an index of a bit 1 or a bit 0 in the first bitmap.

[0079] With reference to the ninth aspect, in some implementations of the ninth aspect, the
first bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap, and
a length of the second bitmap is the comb number minus 1.

[0080] With reference to the ninth aspect, in some implementations of the ninth aspect, the
first bitmap is associated with a third bitmap and a value of Q, and the comb number is equal to Q
times a length of the third bitmap.

[0081] With reference to the ninth aspect, in some implementations of the ninth aspect, the
value of Q is associated with at least one of the following content: a quantity of ports that occupy
a same cyclic shift in the SRS resource, a quantity of ports that occupy different combs in the SRS
resource, or the comb number.

[0082] With reference to the ninth aspect, in some implementations of the ninth aspect, the
first bitmap is associated with an index indicated by a network device.

[0083] According to a tenth aspect, a communication apparatus is provided. The apparatus
includes: a processing unit, configured to obtain an initial cyclic shift value of an i'" port in N ports
corresponding to a sounding reference signal SRS resource and first cyclic shift bias sets
corresponding to the N ports, where N is a positive integer, i is less than or equal to N, the first
cyclic shift bias set is associated with a third bitmap and a value of Q, and a length of the third
bitmap is less than or equal to a maximum cyclic shift value; and a transceiver unit, configured to
send an SRS based on the initial cyclic shift value and a first cyclic bias of the i port in the first
cyclic shift bias set.

[0084] With reference to the tenth aspect, in some implementations of the tenth aspect, the
value of Q is associated with at least one of the following content: a quantity of ports that occupy
a same comb in the SRS resource, a quantity of ports that occupy different cyclic shifts in the SRS

resource, or the maximum cyclic shift value.
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[0085] According to an eleventh aspect, a communication apparatus is provided. The apparatus
includes: a processing unit, configured to obtain an initial comb offset value of an i port in N
ports corresponding to an SRS resource and first comb offset bias sets corresponding to the N ports,
where N is a positive integer, i is less than or equal to N, the first comb offset bias set is associated
with a third bitmap and a value of Q, and a length of the third bitmap is less than or equal to a
comb number; and a transceiver unit, configured to send an SRS based on the initial comb offset
value and a first comb bias of the it port in the first comb offset bias set.

[0086] With reference to the eleventh aspect, in some implementations of the eleventh aspect,
the value of Q is associated with at least one of the following content: a quantity of ports that
occupy a same cyclic shift in the SRS resource, a quantity of ports that occupy different combs in
the SRS resource, or the comb number.

[0087] According to a twelfth aspect, a communication apparatus is provided, including: a
processing unit, configured to obtain a port number corresponding to an i port in N ports
corresponding to a sounding reference signal SRS resource, where N is a positive integer, i is less
than or equal to N, the N ports are divided into two groups, and the two groups are respectively
mapped to different OFDM symbols; determine, based on a cyclic shift reference index and the
port number corresponding to the i" port, a cyclic shift value corresponding to the it port; and
determine, based on a comb offset value and the port number corresponding to the it port, a comb
corresponding to the i port, where the cyclic shift value corresponding to the it port is different
from a cyclic shift value corresponding to an (i+4)™ port.

[0088] With reference to the twelfth aspect, in some implementations of the twelfth aspect, the

cyclic shift value corresponding to the i port is determined according to the following formula:

cs,max _

( S| ((p;—1000)+2|(p;—1000)/4])/2 )
(ngsRS 4+ 38 (G N§§5/lz : 2] mod ngye™  if N3 = 8, higher layer parameter tdm is set to 'enabled’and ngyg” =6

nshs = 1™ (1-1000)+2| (9;-1000)/4]) !
i i . . . ,
(ngsRs + = e ) mod ngye if N37 = 8 and higher layer parameter tdm is set to ‘enabled’ and ngig" #6

[0089] With reference to the twelfth aspect, in some implementations of the twelfth aspect, the

cyclic shift value corresponding to the i port is determined according to the following formula:

m;

( S| ((p;—1000)—2|(p;—1000)/4])/2
(ngshs'i' SRS I( i [ i J) J mod ncs,max

cs,max_.

if NSRS — g hi ; '
N NIFS/2 srs . if Np*° = 8, higher layer parameter tdm is set to ‘enabled’and ngpg” =6

Népg = .
SRS csmax
S ((p;~1000) 2| (p;~1000)/4 . ) ) ,
{(ngas + = (0 N%Rsl ' J)) mod ngpe if N37 = 8 and higher layer parameter tdm is set to ‘enabled’ and ngig" #6

[0090] With reference to the twelfth aspect, in some implementations of the twelfth aspect, the
cyclic shift value corresponding to the i port is determined according to the following formula:

(ke + Krc/2) mod Krc if N53© = 8, p; € {1001,1003,1005,1007}, higher layer parameter tdm is set to ‘enabled’ and n&g € {ndgze- /2, ..., ngpa - — 1}

(krc + Krc/2) mod Krc if Ng® = 8, p; € {1001,1003, 1005,1007}, higher layer parameter tdm is set to ‘enabled’ and ngze" = 6

)

kTI(g: =
Frc otherwise

[0091] With reference to the twelfth aspect, in some implementations of the twelfth aspect, the

comb corresponding to the i port is determined according to the following formula:
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(ke + Krc/2) mod Krc if N5i© = 8, p; € {1001,1003,1005,1007}, higher layer parameter tdm is set to ‘enabled’ and n&g € {ndgze- /2, ..., ngpa - — 1}

(Frc + Krc/2) mod Krc if Ng® = 8, p; € {1001,1003, 1005,1007}, higher layer parameter tdm is set to ‘enabled’ and ngze" = 6

(€D

kTI(g: =
Frc otherwise

[0092] With reference to the twelfth aspect, in some implementations of the twelfth aspect,
N=8, a port 0, a port 4, and a port 5 occupy a first OFDM symbol, a port 2, a port 3, a port 6, and
a port 7 occupy a second symbol, and the first symbol is different from the second symbol.

[0093] According to a thirteenth aspect, a communication apparatus is provided, including: a
processing unit, configured to configure an initial cyclic shift value of an i port in N ports
corresponding to an SRS resource and first cyclic shift bias sets corresponding to the N ports,
where N is a positive integer, i is less than or equal to N, the first cyclic shift bias set is associated
with a first bitmap, and a length of the first bitmap is less than or equal to a maximum cyclic shift
value; and a transceiver unit, configured to send first indication information to a terminal device,
where the first indication information includes the initial cyclic shift value and the first cyclic shift
bias sets.

[0094] With reference to the thirteenth aspect, in some implementations of the thirteenth aspect,
the length of the first bitmap is equal to the maximum cyclic shift value.

[0095] With reference to the thirteenth aspect, in some implementations of the thirteenth aspect,
the first cyclic shift bias set is an index of a bit 1 or a bit 0 in the first bitmap.

[0096] With reference to the thirteenth aspect, in some implementations of the thirteenth aspect,
the first bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second bitmap,
and a length of the second bitmap is the maximum cyclic shift value minus 1.

[0097] With reference to the thirteenth aspect, in some implementations of the thirteenth aspect,
the first bitmap is associated with a third bitmap and a value of Q, and the maximum cyclic shift
value is equal to Q times a length of the third bitmap.

[0098] With reference to the thirteenth aspect, in some implementations of the thirteenth aspect,
the value of Q is associated with at least one of the following content: a quantity of ports that
occupy a same comb in the SRS resource, a quantity of ports that occupy different cyclic shifts in
the SRS resource, or the maximum cyclic shift value.

[0099] According to a fourteenth aspect, a communication apparatus is provided, including: a
processing unit, configured to configure an initial comb offset value of an i"" port in N ports
corresponding to an SRS resource and first comb offset bias sets corresponding to the N ports,
where N is a positive integer, i is less than or equal to N, the first comb offset bias set is associated
with a first bitmap, and a length of the first bitmap is less than or equal to a comb number; and a
transceiver unit, configured to send second indication information to a terminal device, where the
second indication information includes the initial comb offset value and the first comb offset bias

sets.
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[00100] With reference to the fourteenth aspect, in some implementations of the fourteenth
aspect, the length of the first bitmap is equal to the comb number.

[00101] With reference to the fourteenth aspect, in some implementations of the fourteenth
aspect, the first comb offset bias set is an index of a bit 1 or a bit 0 in the first bitmap.

[00102] With reference to the fourteenth aspect, in some implementations of the fourteenth
aspect, the first bitmap is obtained by adding 0 or 1 to a most significant bit of a bit in a second
bitmap, and a length of the second bitmap is the comb number minus 1.

[00103] With reference to the fourteenth aspect, in some implementations of the fourteenth
aspect, the first bitmap is associated with a third bitmap and a value of Q, and the comb number is
equal to Q times a length of the third bitmap.

[00104] With reference to the fourteenth aspect, in some implementations of the fourteenth
aspect, the value of Q is associated with at least one of the following content: a quantity of ports
that occupy a same cyclic shift in the SRS resource, a quantity of ports that occupy different combs
in the SRS resource, or the comb number.

[00105] With reference to the fourteenth aspect, in some implementations of the fourteenth
aspect, the first bitmap is associated with an index indicated by a network device.

[00106] According to a fifteenth aspect, a communication apparatus is provided. The apparatus
includes a processor. The processor is configured to: be coupled to a memory, and read and execute
instructions and/or program code in the memory, to perform the method according to any one of
the implementations of the first aspect to the fifth aspect.

[00107] According to a sixteenth aspect, a communication apparatus is provided. The apparatus
includes a processor. The processor is configured to: be coupled to a memory, and read and execute
instructions and/or program code in the memory, to perform the method according to the sixth
aspect or the seventh aspect.

[00108] According to a seventeenth aspect, a computer-readable storage medium is provided.
The computer-readable storage medium stores program code, and when the computer program
code is run on a computer, the computer is enabled to perform the method according to any one of
the implementations of the first aspect to the seventh aspect.

[00109] According to an eighteenth aspect, a chip is provided. The chip includes a circuit. The
circuit is configured to perform the method according to any one of the implementations of the
first aspect to the seventh aspect.

[00110] According to a nineteenth aspect, a computer program product is provided. The
computer program product includes a computer program, and when the computer program is run,
a computer is enabled to perform the method according to any one of the implementations of the

first aspect to the seventh aspect.
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[00111] According to a twentieth aspect, a terminal device is provided, including the apparatus
in any one of the implementations of the eighth aspect to the twelfth aspect.

[00112] According to a twenty-first aspect, a network device is provided, including the
apparatus according to any one of the implementations of the thirteenth aspect or the fourteenth

aspect.

BRIEF DESCRIPTION OF DRAWINGS

[00113] FIG. 1isadiagram of frequency domain subcarriers occupied by combs under different
comb numbers according to an embodiment of this application;

[00114] FIG. 2 is a diagram of a frequency domain resource occupied for SRS frequency
hopping according to an embodiment of this application;

[00115] FIG. 3is a diagram of sending an SRS in a CJT scenario according to an embodiment
of this application;

[00116] FIG. 4isadiagram of SRS interference caused by a delay difference between responses
of channel estimation results of an SRS; and an SRS; in delay domain according to an embodiment
of this application;

[00117] FIG. 5 is a diagram of distribution of channel estimation responses corresponding to
SRS, ports in delay domain according to an embodiment of this application;

[00118] FIG. 6 is a diagram of SRS resource mapping according to an embodiment of this
application;

[00119] FIG. 7 shows a communication method according to an embodiment of this application;
[00120] FIG. 8 shows a communication method according to an embodiment of this application;
[00121] FIG. 9 is a diagram of distribution of resources occupied by a target UE and a
conventional UE according to an embodiment of this application;

[00122] FIG. 10 is a diagram of distribution of resources occupied by a target UE and a
conventional UE in different cases according to an embodiment of this application;

[00123] FIG. 11 is another diagram of distribution of resources occupied by a target UE and a
conventional UE according to an embodiment of this application;

[00124] FIG. 12 is another diagram of distribution of resources occupied by a target UE and a
conventional UE in different cases according to an embodiment of this application;

[00125] FIG. 13 is a diagram of CSs allocated to eight ports according to an embodiment of this
application;

[00126] FIG. 14 is another diagram of CSs allocated to eight ports according to an embodiment

of this application;
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[00127] FIG. 15 shows another communication method according to an embodiment of this
application;

[00128] FIG. 16 shows a communication apparatus according to an embodiment of this
application; and

[00129] FIG. 17 shows another communication apparatus according to an embodiment of this

application.

DESCRIPTION OF EMBODIMENTS

[00130] The following describes technical solutions of embodiments of this application with
reference to accompanying drawings.

[00131] The technical solutions in embodiments of this application may be applied to various
communication systems, such as a global system for mobile communications (global system for
mobile communications, GSM), a code division multiple access (code division multiple access,
CDMA) system, a wideband code division multiple access (wideband code division multiple
access, WCDMA) system, a general packet radio service (general packet radio service, GPRS)
system, a long term evolution (long term evolution, LTE) system, an LTE frequency division
duplex (frequency division duplex, FDD) system, a TDD system, a universal mobile
telecommunications system (universal mobile telecommunications system, UMTS), a worldwide
interoperability for microwave access (worldwide interoperability for microwave access, WiMAX)
communication system, a future 5th generation (5th generation, 5G) system, or a new radio (new
radio, NR) system.

[00132] A terminal device in embodiments of this application may be referred to as user
equipment, an access terminal, a subscriber unit, a subscriber station, a mobile station, a remote
station, a remote terminal, a mobile device, a user terminal, a terminal, a wireless communication
device, a user agent, or a user apparatus. Alternatively, a terminal device may be a cellular phone,
a cordless phone, a session initiation protocol (session initiation Protocol, SIP) phone, a wireless
local loop (wireless local loop, WLL) station, a personal digital assistant (personal digital assistant,
PDA), a handheld device having a wireless communication function, a computing device, another
processing device connected to a wireless modem, a vehicle-mounted device, a wearable device,
a terminal device in a future 5G network, or a terminal device in a future evolved public land
mobile network (public land mobile network, PLMN). This is not limited in embodiments of this
application.

[00133] A network device in embodiments of this application may be a device configured to

communicate with the terminal device. The network device may be a base station (base transceiver
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station, BTS) in a global system for mobile communications (global system for mobile
communications, GSM) or a code division multiple access (code division multiple access, CDMA)
system, may be a NodeB (NodeB, NB) in a wideband code division multiple access (Wideband
Code Division Multiple Access, WCDMA) system, may be an evolved NodeB (evolved NodeB,
eNB or eNodeB) in an LTE system, or may be a radio controller in a scenario of a cloud radio
access network (cloud radio access network, CRAN). Alternatively, the network device may be a
relay station, an access point, a vehicle-mounted device, a wearable device, a network device in a
future 5G network, a network device in a future evolved PLMN network, or the like. This is not
limited in embodiments of this application.

[00134] For ease of understanding of embodiments of this application, concepts and
technologies used in embodiments of this application are first briefly described.

[00135] (1) SRS: The SRS is an uplink reference signal sent by the terminal device to the
network device. After receiving the SRS signal, the network device may obtain a UL channel from
the terminal device to the network device based on the SRS signal. If an uplink channel and a
downlink channel have channel reciprocity (for a TDD system), downlink channel information
from the network device to the terminal device may be further obtained based on the channel
reciprocity through SRS-based uplink channel measurement. After obtaining the downlink channel
information corresponding to the terminal device, the network device may perform data
transmission resource scheduling or precoding processing on the terminal device based on the
channel information.

[00136] (2) Port: The port may also be referred to as an SRS port or an antenna port. The SRS
port is used to carry an SRS signal, and each port corresponds to one SRS signal. Different ports
may be multiplexed in a code division manner, a frequency division manner, a time division

manner, or a space division manner. In an implementation, one SRS resource may include prRS €

{1,2,4} SRS ports, and each SRS port corresponds to a configured time-frequency-code resource.
Each SRS port usually occupies different time-frequency-code domain resources, to reduce mutual
interference. Each SRS port corresponds to a physical antenna or a virtual antenna of the terminal
device.

[00137] (3) Cyclic shift: Sending may be performed on a same time-frequency resource in a
code division multiplexing manner through different SRS ports. An SRS sequence is multiplied
by a phase offset factor in frequency domain, so that a cyclic shift offset can be generated based
on an equivalent time domain response. With a feature that a maximum delay of a channel is
usually limited, code division orthogonality of different SRS ports can be implemented by using
an appropriate cyclic shift offset. An appropriate cyclic shift may be referred to as a CS.
Specifically, the cyclic shift is acted on a sending sequence. Due to a feature of the sending
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sequence, applying the cyclic shift to the sending sequence is equivalent to offsetting a signal in
delay domain. When different signals have different offsets, a multiplexing effect is achieved.
[00138] (4) Comb (Comb): Sending may be performed on different frequency domain
subcarriers in a frequency division multiplexing manner through different SRS ports. The
frequency domain subcarriers are divided into a plurality of groups through the comb, and a
frequency domain spacing between two adjacent subcarriers in each group of subcarriers is a fixed
value. A CO is a manner of distinguishing different subcarriers in frequency domain, and different
comb offset values represent subcarrier groups with different values or subcarrier positions in
frequency domain. Frequency division multiplexing of SRS resources between ports is
implemented by allocating different comb offset values to different ports. FIG. 1 is used as an
example. The comb is some subcarriers extracted at equal spacings in frequency domain. The
extraction spacing is referred to as a comb number K+¢, and is preconfigured through RRC. A
value of the comb number is usually 2, 4, or 8. When the value of K+ is 2, two combs may be
obtained through division in frequency domain, for two groups of SRS ports to perform frequency
division multiplexing. In the following figure, one grid represents one subcarrier, and shaded grids
are examples of subcarrier positions occupied by combs corresponding to a comb offset value of
0 under different comb numbers.

[00139] (5) SRS measurement bandwidth and frequency hopping bandwidth: The SRS
measurement bandwidth is a total bandwidth used by the network device to perform channel
measurement by using an SRS. At each SRS sending moment, an SRS resource may be used to
send a signal on the entire measurement bandwidth, or may be used to send a signal only on a part
of the measurement bandwidth. When the signal is sent only on the part of the measurement
bandwidth, this is referred to as that the SRS is sent through frequency hopping, and a length of
the part of bandwidth on which sending is performed each time is the frequency hopping
bandwidth. The network device may obtain, by using a plurality of SRS sending moments, a
channel corresponding to the entire SRS measurement bandwidth. FIG. 2 is used as an example.
One grid in the figure represents one subband (for example, may be one RB) in frequency domain.
The SRS measurement bandwidth is 16 RBs, and the SRS frequency hopping bandwidth is four
RBs. Measurement of the measurement bandwidth may be completed through four times of SRS
sending.

[00140] The following describes technical problems to be resolved and technical solutions used
in this application with reference to the accompanying drawings.

[00141] An SRS is a key reference signal for obtaining channel state information. Especially
for a TDD system, uplink channel information and downlink channel information may be obtained

by using the SRS by using uplink and downlink channel reciprocity. In an actual system,
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considering reference signal overheads and channel estimation performance, a quantity of
available orthogonal SRS resources is usually limited. However, there are a large quantity of cells
in a network, and a terminal device in each cell sends an SRS to perform channel measurement.
Consequently, limited orthogonal SRS resources are reused by a plurality of cells. For example, in
an SRS resource allocation policy, an orthogonal SRS resource is allocated to the terminal device
in each cell, and non-orthogonal SRS resources are allocated to different cells. Consequently, inter-
cell SRS interference is caused. Currently, the SRS interference problem is one of key factors that
restrict system performance.

[00142] Coherent joint transmission (coherent joint transmission, CJT) of a plurality of stations
(or a plurality of transmission reception points (transmission reception points, TRPs)) is a key
technology for further improving a spatial degree of freedom and improving system transmission
performance. As shown in FIG. 3, an example in which two TRPs perform CJT transmission is
used. A TRP: and a TRP: jointly serve a UE; and a UE,. The TRP1 and the TRP2 need to obtain
channel information between the UE; and the TRP31, between the UE: and the TRP>, between the
UE> and the TRP1, and between the UE> and the TRP2 by using SRSs. One SRS resource SRS;
and one SRS resource SRS, are respectively configured for the UE: and the UE>, so that both the
TRP;1 and the TRP> can receive the SRS; and the SRS> sent by the UE; and the UE», and obtain
respective channels based on the SRS; and the SRS;. In different SRS resource allocation manners,
because there is a "near-far effect" between the UE1/the UE; and the TRP1/the TRP, a serious SRS
interference problem is caused.

[00143] The SRS interference problem is described below by using an example in which the
SRS; and the SRS; are non-orthogonal or orthogonal SRS resources.

[00144] (1) The SRS; and the SRS; are non-orthogonal SRS resources.

[00145] In a possible implementation, the TRP: and the TRP, respectively configure SRS
resources for served users, where the SRS; and the SRS are non-orthogonal SRS resources. For
example, the SRS; and the SRS, occupy a same time-frequency resource, and use non-orthogonal
SRS sequences (for example, different base sequences). For example, in FIG. 3, the TRP: is used
as an example. Because the TRP is a coordinated station of the UE; and a serving station of the
UE>, a distance between the TRP and the UE; is greater than a distance between the TRP> and the
UE2. When receiving the SRS: sent by the UE1, the TRP2 suffers from strong interference from
the SRSz sent by the UE>. Considering the near-far effect, interference power from the SRS to the
SRS; is even greater than signal power of the SRS;.

[00146] (2) The SRS; and the SRS; are orthogonal SRS resources.

[00147] In a possible implementation, the TRP1 and the TRP. perform joint orthogonal SRS
resource allocation, to configure mutually orthogonal SRS resources for the served users UE: and
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UE,. The SRS; and the SRS, are usually configured with a same base sequence and occupy
different time domain/frequency domain/code domain resources to keep orthogonal. However,
because distances from the UE; and the UE: to different TPRs are different, delays of SRS signals
sent by the UEs to different TRPs are also different. To be specific, inFIG. 3, 7, ; < 7y, and 7, ; >
T,,2, Where 7;; represents a propagation delay from a UE i to a TRP j. The SRS; and the SRS can
ensure orthogonality through code division multiplexing. For example, code domain orthogonality
is ensured by using different SRS cyclic shift values.

[00148] Itis assumed that a maximum quantity of SRS CSs configured for the UE; and the UE>
is 12, the SRS; occupiesa CS 0,a CS 3,a CS 6, and a CS 9, and the SRS; occupiesa CS 1,a CS
4,aCS 7,and a CS 10. When there is no delay difference, the SRS; and the SRS, occupy different
delay ranges in delay domain, so that code division orthogonality can be ensured. However, as
shown in FIG. 4, when there is a delay difference, a propagation delay between the TRP, and the
UE: is greater than a propagation delay between the TRP, and the UE>. Assuming that the TRP»
and the UE> are time-aligned, a channel result obtained through SRS: measurement has an offset
in delay domain, causing interference to the SRS», and affecting channel measurement accuracy.
[00149] An SRS sequence and a time-frequency resource mapping method are described below.
[00150]  Currently, the network device may configure an SRS resource for the terminal device.
According to an NR protocol, a quantity of ports in one SRS resource configured by the network
device for the terminal device may be determined based on a parameter Nfrlfs. The parameter may
be configured as 1, 2, 4, or 8. A plurality of ports in one SRS resource correspond to different time-
frequency resources or sequences, to ensure orthogonality between different ports.

[00151] An SRS sequence corresponding to one port p; in the SRS resource may be represented

as:
r®d(n) = 1% (n), where 0 < n < M — 1.

[00152] rlfff;‘s) (n) = /%, ,(n), 77, ,(n) is an SRS base sequence, and a ZC sequence may be
usually used. A specific generation manner is determined based on a sequence length. v and u are
respectively numbers of a base sequence in an SRS base sequence group. For different SRS
sequence lengths, at least 30 base sequences may be used. Each group corresponds to a group
sequence number u (u=0, 1, 2, ..., 29). Based on different SRS sequence lengths, each group further
includes one or two base sequences, which respectively correspond to sequence numbers v (v=0,

1). & = log,(Ktc), Mgy is a length of the SRS sequence, and a calculation manner thereof is
MSS = mNEB /2%, where NP is a quantity of subcarriers in one RB, m is a quantity of RBs
occupied for sending an SRS during one frequency hopping, and n is a number of a sequence

element.
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[00153] Therefore, it can be learned that one SRS port corresponds to one cyclic shift (CS) in
code domain, and is represented by a parameter «. An SRS frequency domain sequence is a phase
offset (which is obtained by multiplying a signal by e/*™ in frequency domain) additionally acting
on a base sequence, and is equivalent to performing a cyclic shift of a corresponding delay on the

signal in delay domain. Specifically, for a port p; of an SRS resource, a CS «; is defined as:

cs,i

n.
a; = 21—, where

NgRrs
CS,max
cs nggs 1(pi—1000)/2] csmax  :f a7SRS _ cs,max_
L
Népe = 1
SRS o ngs&rgax(pi_looo) q cs,max h . ( )
néhe + BT mod ngpe otherwise

[00154]  The parameter ngks € {0,1, ..., nSpe™ — 1} represents reference positions (or referred

to as start positions) of CSs occupied by a plurality of ports corresponding to an SRS resource
allocated to the terminal device. The parameter may be configured based on a parameter

transmissionComb in radio resource control (radio resource control, RRC). The parameter ngie

represents a maximum value of CSs that can be supported, or a maximum quantity of CSs that can

be configured. Currently, in an NR protocol, nghe and a supported comb number K¢ (as

described above, a spacing between two contiguous REs in a same comb) may be jointly

configured. A correspondence between ngpe . and K+c is shown in the following Table 1.

Table 1
K+c ngpg
2 8
4 12
8 6

[00155] For example, assuming that the network device configures, for the terminal device, a

quantity of ports NaSI?S = 4 and a comb number Ktc = 4 that correspond to an SRS resource 1,

based on Table 1, a maximum CS niha™* = 8. When a CS start position nSys = 0, distribution, in

delay domain, of estimated channel responses corresponding to four ports corresponding to the
SRS resource 1 is shown in FIG. 5.

[00156] Asshown in FIG. 5, in this configuration, four ports of an SRS; respectively occupy a
CS0,aCS 2 aCS 4, and a CS 6, and a cluster of vertical lines in a frame represents a delay
domain channel response corresponding to one port. In an implementation, when CS allocation of

an SRS resource is performed, CSs corresponding to ports of the SRS resource may be evenly
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distributed within a length nghe - based on a maximum spacing as much as possible, to ensure
minimum interference between a plurality of ports of an SRS resource.

[00157] In addition, one SRS port p; corresponds to one comb offset (comb offset, CO) in

frequency domain, and may be represented by using a parameter k%'). A start frequency domain

position k((,pi) of the SRS port p; is specifically determined according to the following formula:
kPO = PO 4 nPH 4 nREES where
kY = ngigNEB + (k%) + kéffs‘ﬂ) mod Krc, and

K2 = (feye + Kre/2) mod K if NSRS = 4, p; € {1001,1003}, and nSs € {nST%/2, ..., nST™ — 1} (2).

{(ch + Kre/2) mod Kre  if NSRS = 4, p; € {1001,1003}, and n&T™ = 6
Jerc otherwise
[00158] k¢ €{0,1,...,K7c —1} may be configured by using higher-layer signaling

transmissionComb. ng,ix NRB represents a configured frequency domain RB offset, and nfH,, +

nREFS represents a frequency domain subband offset. It can be learned from Formula (2) that, for

different port quantity values and ngks, a plurality of ports of one SRS resource may be distributed
on a same comb, or may be distributed on two combs.

[00159] An SRS interference randomization method is described below.

[00160] As described above, the SRS interference problem is one of key factors that affect
performance of the communication system. To reduce impact of SRS interference on the system,
and avoid a problem of poor channel estimation quality caused by continuous strong interference
to a target SRS, SRS interference randomization is an effective means.

[00161] SRS CS hopping is an effective interference randomization method. At different SRS
sending moments, a cyclic shift offset value CS corresponding to an SRS port of a target SRS
resource may randomly change, to avoid continuous impact of strong interference. When the SRS
CS hopping is enabled, according to Formula (1), a CS a; corresponding to an SRS port p; may
be represented as:

cs,i CSH cs,i CSH) cs,max

—9 sk 4 SRS \ or g = 2 (nSRS'HlSRS mod ngpg 3)

ai = 4Tt CS,max cs,max J» ai = 4T cs,max .
SRS NgRrs Ngrs

[00162] nS&EE represents a CS offset, and a value may be randomly selected from
{0,1, ..., ndpe®™ — 1} for n&3H on each SRS sending occasion.

[00163] SRS CO hopping is another interference randomization method. At different SRS
sending moments, a comb offset value CO corresponding to an SRS port of a target SRS resource
may randomly change, to avoid continuous impact of strong interference. When the SRS CO
hopping is enabled, according to Formula (2), a frequency domain start position corresponding to

an SRS port p; may be represented as:
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kPO = kPO 4 PR+ nREES where

kP = ngynNEB + (k% + kit + kcon ) mod Krc.
[00164] kcoy represents a CO offset, and a value may be randomly selected from
{0,1, ..., Kyc — 1} for kcoy On each SRS sending occasion.
[00165] However, for a current SRS configuration method and a time-frequency resource
mapping manner, as described above, when a plurality of stations do not perform joint orthogonal
SRS resource allocation, SRSs of different cells are not orthogonal to each other. Consequently,
inter-cell SRS interference is generated. Especially for a cell edge user, SRS interference is strong
and severely affects channel measurement performance. When the plurality of stations perform
coordinated transmission, and the plurality of stations perform joint orthogonal SRS resource
allocation, because distances from a UE to a plurality of sending stations are different, a
propagation delay difference is caused, causing interference between SRSs.
[00166] When the SRS CS hopping or the comb offset hopping is enabled, the SRS interference
problem can be resolved to a specific extent. However, as shown in Formula (3) and Formula (4),
when the CS hopping and the comb offset hopping are enabled, to avoid a more serious
interference problem caused by random hopping, it is required that an SRS resource in which a
plurality of ports occupy a same comb offset or CS as a plurality of ports corresponding to the
target SRS resource needs to ensure that no collision occurs after hopping is enabled. However,
random hopping occurs on a frequency domain resource position and a code domain CS occupied
for sending an SRS each time. To avoid a collision, in a feasible manner, an identical hopping
random sequence is configured for all SRS resources in which a plurality of ports occupy a same
comb offset or CS as the plurality of ports corresponding to the target SRS resource. For example,
an identical random initialization 1D needs to be configured for the terminal devices, to ensure that
a CS offset or a CO offset calculated in CS hopping or CO hopping when an SRS is sent each time
is identical. However, in some scenarios, it is difficult to achieve a gain of interference
randomization in this configuration.
[00167] For example, when there is a conventional UE, the conventional UE does not have an
SRS CS hopping or comb offset hopping capability. As shown in FIG. 6, it is assumed that an SRS
resource allocated to a target UE includes four SRS ports, which respectively occupy two COs and
four CSs (in gray blocks in FIG. 6, a CS 0 and a CS 6 corresponding to a CO 0 are occupied and
a CS 3 and a CS 9 corresponding to a CO 2 are occupied). An SRS resource allocated to the
conventional UE includes two SRS ports, which occupy a CS 3and a CS 9 (in black blocks in FIG.
6) corresponding to a CO 3.
[00168] CO hopping is used as an example. It is assumed that the target UE enables CO hopping.
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If the target UE may randomly send an SRS on the CO 0 to the CO 3 each time, when the SRS is
sent on the CO 3, a collision with sending of the SRS resource corresponding to the conventional
UE is caused, causing a serious interference problem. Consequently, the target UE cannot perform
CO hopping. In addition, because the SRS of the target UE occupies four CSs, when the target UE
cannot perform CO hopping, another terminal device whose SRS resource occupies the CS 0, the
CS 3, the CS 6, and the CS 9 cannot perform CO hopping (if the another terminal device whose
SRS resource occupies the CS 0, the CS 3, the CS 6, and the CS 9 performs CO hopping, a collision
with the SRS of the target terminal device may also be caused).

[00169] CS hopping is used as an example. It is assumed that there is another conventional UE,
and an SRS resource allocated to the conventional UE includes two SRS ports that occupy a CS 3
and a CS 9 (light blue blocks in the figure) of a CO 0. If the target UE enables CS hopping, an
SRS may be randomly sent on a CS 0 to a CS 11 each time. When the SRS is sent on the CS 3 or
the CS 6, a collision with the SRS resource corresponding to the conventional UE occurs, causing
a serious interference problem. Consequently, the target UE cannot perform CS hopping. In
addition, because the SRS of the target UE occupies two combs, which are respectively a comb 0
and a comb 2, when the target UE cannot perform CS hopping, another terminal device whose
SRS resource occupies the comb 0 and the comb 2 cannot perform CS hopping (if the another
terminal device whose SRS resource occupies the comb 0 and the comb 2 performs CS hopping,
a collision with the SRS of the target terminal device may also be caused).

[00170] Therefore, when there is a conventional UE in a communication system, a degree of
freedom for a target UE to perform hopping is greatly reduced. Consequently, a large quantity of
SRS resources cannot be randomized.

[00171] Embodiments of this application provide a communication method and a
communication apparatus, so that when there is a conventional UE in a communication system, a
degree of freedom for a target UE to perform hopping can be improved, thereby avoiding a case
in which poor channel estimation quality is caused by interference to an SRS sent by the target UE.
[00172] FIG. 7 shows a communication method according to an embodiment of this application.
The method 700 may include step S701 to step S703.

[00173] S701: Aterminal device receives first indication information sent by a network device.
[00174] The first indication information may include at least one of a start cyclic shift value, a
first bitmap, a second bitmap, a third bitmap, or a bitmap index corresponding to an SRS resource.
[00175]  The start cyclic shift value corresponding to the SRS resource may be a parameter ngxg
defined in a protocol.

[00176] Optionally, before step S701, the network device may configure an initial cyclic shift
value of an i port in N ports corresponding to the RS resource and first cyclic shift bias sets
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corresponding to the N ports.

[00177] S702: The terminal device obtains, based on the first indication information, the initial
cyclic shift value of the i port in the N ports corresponding to the SRS resource and the first cyclic
shift bias sets corresponding to the N ports.

[00178] N is a positive integer, i is less than or equal to N, the first cyclic shift bias set is
associated with the first bitmap, and a length of the first bitmap is less than or equal to a maximum
cyclic shift value.

[00179] Alternatively, the first cyclic shift bias set may be associated with the third bitmap and
a value of Q.

[00180] Optionally, in the first cyclic shift bias sets corresponding to the N ports, the first cyclic
shift bias sets corresponding to all the ports may be the same or may be different.

[00181] Optionally, that the first cyclic shift bias set is associated with the first bitmap may be
understood as that the first cyclic shift bias set is determined based on the first bitmap.

[00182] Optionally, a first cyclic bias may be any cyclic bias in the first cyclic shift bias set.
[00183] In an embodiment, the length of the first bitmap is equal to the maximum cyclic shift
value.

[00184] Optionally, the network device may indicate the maximum cyclic shift value to the
terminal device, and the terminal device may determine the first cyclic shift bias set based on the
first bitmap whose length is equal to the maximum cyclic shift value.

[00185] In an embodiment, the first cyclic shift bias set is an index of a bit 1 or a bit 0 in the
first bitmap.

[00186] Optionally, an index of a bit 1 in the first bitmap may be understood as an available CS
bias value, and an index of a bit 0 may be understood as an unavailable CS bias value. Alternatively,
an index of a bit 0 may be understood as an available CS bias value, and an index of a bit 1 may
be understood as an unavailable CS bias value.

[00187] In an embodiment, the first bitmap is obtained by adding O or 1 to a most significant
bit of a bit in the second bitmap, and a length of the second bitmap is the maximum cyclic shift
value minus 1.

[00188] Optionally, when an index of a bit 1 represents an available CS bias value, a most
significant bit in the first bitmap is 1 by default; or when an index of a bit O represents an available
CS bias value, a most significant bit in the first bitmap is 0 by default.

[00189] For example, when an index of a bit 1 represents an available CS bias value, and the
second bitmap is 100, the first bitmap is 1100.

[00190] For another example, when an index of a bit O represents an available CS bias value,
and the second bitmap is 100, the first bitmap is 0100.
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[00191] Optionally, the most significant bit in the first bitmap may be a leftmost bit or a
rightmost bit in the first bitmap. In other words, in the foregoing example, when the second bitmap
is 100, the most significant bit may be 1 on the leftmost or 0 on the rightmost.

[00192] Inan embodiment, the first bitmap is associated with the third bitmap and the value of
Q, and the maximum cyclic shift value is equal to Q times a length of the third bitmap.

[00193] Optionally, that the first bitmap is associated with the third bitmap and the value of Q
may be understood as that the first bitmap is determined based on the third bitmap and the value
of Q. A specific manner of determining the first bitmap is specifically described in embodiments
corresponding to FIG. 9 and FIG. 10.

[00194] Optionally, the value of Q is associated with at least one of the following content: a
quantity of ports that occupy a same comb in the SRS resource, a quantity of ports that occupy
different cyclic shifts in the SRS resource, or the maximum cyclic shift value.

[00195] Inanembodiment, the first bitmap is associated with an index indicated by the network
device.

[00196] Optionally, that the first bitmap is associated with the index indicated by the network
device may be understood as that the first bitmap is determined based on the index indicated by
the network device. A specific manner of determining the first bitmap is specifically described in
embodiments corresponding to FIG. 9 and FIG. 10.

[00197] S703: The terminal device sends an SRS based on the initial cyclic shift value and a
first cyclic bias of the it port in the first cyclic shift bias set.

[00198] In embodiments of this application, the SRS may be sent based on the initial cyclic
shift value of the i'" port and the first cyclic bias of the i™" port in the first cyclic shift bias set. In
this manner, when there is a conventional UE in a communication system, a degree of freedom for
a target UE to perform cyclic shift hopping can be improved, thereby avoiding a case in which
poor channel estimation quality is caused by interference to the SRS sent by the target UE.
[00199] It should be understood that in embodiments of this application, the conventional UE
may be a terminal device that does not have a CS hopping or CO hopping function, and the target
UE may be a terminal device that has a CS hopping or CO hopping function. The communication
method provided in this application may be performed by the target UE, that is, the terminal device
in the method 700 may be the target UE.

[00200] FIG. 8 shows another communication method according to an embodiment of this
application. The method 800 may include step S801 to step S803.

[00201] S801: A terminal device receives second indication information sent by a network
device.

[00202] The second indication information may include at least one of a start comb offset value,
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a first bitmap, a second bitmap, a third bitmap, or a bitmap index corresponding to an SRS resource.
[00203] The start comb offset value corresponding to the SRS resource is a parameter k¢
defined in a protocol.

[00204] Optionally, before step S801, the network device may configure an initial cyclic shift
value of an i port in N ports corresponding to the RS resource and first cyclic shift bias sets
corresponding to the N ports.

[00205] S802: The terminal device obtains an initial comb offset value of the it port in the N
ports corresponding to the SRS resource and first comb offset bias sets corresponding to the N
ports.

[00206] N is a positive integer, i is less than or equal to N, the first comb offset bias set is
associated with the first bitmap, and a length of the first bitmap is less than or equal to a comb
number.

[00207]  Alternatively, the first comb offset bias set may be associated with the third bitmap and
a value of Q.

[00208] Optionally, in the first comb offset bias sets corresponding to the N ports, the first comb
offset bias sets corresponding to all the ports may be the same or may be different.

[00209] Optionally, that the first comb offset bias set is associated with the first bitmap may be
understood as that the first comb offset bias set is determined based on the first bitmap.

[00210] Optionally, a first comb bias may be any comb bias in the first comb offset bias set.
[00211] Inan embodiment, the length of the first bitmap is equal to the comb number.

[00212] Optionally, the network device may indicate the comb number to the terminal device,
and the terminal device may determine the first comb offset bias set based on the first bitmap
whose length is equal to the comb number.

[00213] In an embodiment, the first comb offset bias set is an index of a bit 1 or a bit 0 in the
first bitmap.

[00214] Optionally, an index of a bit 1 in the first bitmap may be understood as an available CO
bias value, and an index of a bit 0 may be understood as an unavailable CO bias value. Alternatively,
an index of a bit 0 may be understood as an available CO bias value, and an index of a bit 1 may
be understood as an unavailable CO bias value.

[00215] In an embodiment, the first bitmap is obtained by adding O or 1 to a most significant
bit of a bit in the second bitmap, and a length of the second bitmap is the comb number minus 1.
[00216] Optionally, when an index of a bit 1 represents an available CO bias value, a most
significant bit in the first bitmap is 1 by default; or when an index of a bit O represents an available
CO bias value, a most significant bit in the first bitmap is 0 by default.

[00217] Optionally, the most significant bit in the first bitmap may be a leftmost bit or a
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rightmost bit in the first bitmap.

[00218] For example, when an index of a bit 1 represents an available CO bias value, and the
second bitmap is 100, the first bitmap is 1100.

[00219] For another example, when an index of a bit O represents an available CO bias value,
and the second bitmap is 100, the first bitmap is 0100.

[00220] Optionally, the most significant bit in the first bitmap may be a leftmost bit or a
rightmost bit in the first bitmap. In other words, in the foregoing example, when the second bitmap
is 100, the most significant bit may be 1 on the leftmost or 0 on the rightmost.

[00221] Inanembodiment, the first bitmap is associated with the third bitmap and a value of Q,
and the comb number is equal to Q times a length of the third bitmap.

[00222] Optionally, that the first bitmap is associated with the third bitmap and the value of Q
may be understood as that the first bitmap is determined based on the third bitmap and the value
of Q. A specific manner of determining the first bitmap is specifically described in embodiments
corresponding to FIG. 11 and FIG. 12.

[00223] Optionally, the value of Q is associated with at least one of the following content: a
quantity of ports that occupy a same cyclic shift in the SRS resource, a quantity of ports that occupy
different combs in the SRS resource, or the comb number.

[00224] In an embodiment, that the first bitmap is associated with an index indicated by the
network device may be understood as that the first bitmap is determined based on the index
indicated by the network device. A specific manner of determining the first bitmap is specifically
described in embodiments corresponding to FIG. 11 and FIG. 12.

[00225] S803: The terminal device sends an SRS based on the initial comb offset value and the
first comb bias of the i™ port in the first comb offset bias set.

[00226] In embodiments of this application, the SRS may be sent based on the initial comb
offset value and the first comb bias of the i port in the first comb offset bias set. In this manner,
when there is a conventional UE in a communication system, a degree of freedom for a target UE
to perform comb offset hopping can be improved, thereby avoiding a case in which poor channel
estimation quality is caused by interference to the SRS sent by the target UE.

[00227] It should be understood that in embodiments of this application, the conventional UE
may be a terminal device that does not have a CS hopping or CO hopping function, and the target
UE may be a terminal device that has a CS hopping or CO hopping function. The communication
method provided in this application may be performed by the target UE, that is, the terminal device
in the method 800 may be the target UE.

[00228]  Specific content in which the terminal device performs CS hopping is described below
with reference to FIG. 9 and FIG. 10.
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[00229] The terminal device may receive indication information sent by the network device.
The indication information may indicate a CS and a CO corresponding to an allocated SRS
resource. The indication information may be the first indication information in the method 700 or
the second indication information in the method 800. The SRS resource may include one or more
SRS ports, and each port corresponds to one CS value and one CO value. Based on an NR protocol,
the network device indicates a comb number K¢ and determines a maximum quantity ngpe . of
CSs based on the comb number Krc. The network device further indicates a CS value ngys €
{0,1,...,ndpe®™ — 1} and a CO value kr¢ € {0,1, ..., Krc — 1} that correspond to the SRS resource.
Based on the indication information, the CS value and the CO value that respectively correspond
to the one or more ports corresponding to the SRS resource are calculated according to Formula
(1) and Formula (2).

[00230] For example, as shown in FIG. 9, it is assumed that configuration information that is
of a target SRS resource and that is indicated by the network device to a target terminal device is
N3RS =4, Krc =4, ngpe = 12, ngys = 0, and kyc = 0. It indicates that the SRS resource
includes four ports (ports 0 to 3), and the four ports respectively correspond toa CS 0,a CS 3, a
CS 6,and a CS 9 in FIG. 9. It is assumed that configuration information that is of a target SRS

resource and that is indicated by the network device to a conventional terminal device is NaSg‘S =

4, Ktc = 4, nipe = 12, n&ks = 2, and kyc = 0. It indicates that the SRS resource includes four
ports (ports 0 to 3), and the four ports respectively correspondtoa CS 2,aCS5,aCS 8,and a CS
11 in FIG. 9. The target terminal device may be a terminal device having an SRS CS hopping or
CO hopping capability, and the conventional terminal device may be a terminal device that does
not have an SRS CS hopping or CO hopping capability.

[00231] After the target terminal device enables CS hopping, each port of the target SRS
resource may one to one correspond to one CS value region in which CS hopping can be performed
or one CS value region in which CS hopping cannot be performed. A quantity of CS values
included in the CS value region in which CS hopping can be performed or the CS value region in
which CS hopping cannot be performed is referred to as a region length L, in which CS hopping
can be performed or a region length L, in which CS hopping cannot be performed. It should be
noted that, the CS value region in which CS hopping can be performed or the CS value region in
which CS hopping cannot be performed is equivalent. In other words, a union set of a CS value
set in which CS hopping can be performed and a CS value set in which CS hopping cannot be
performed is {0,1, ..., ngps " — 1}. Ly + L, = nghe . An example of the CS value region in which
CS hopping can be performed is used for description in the following embodiments.

[00232] Arregion set in which CS hopping can be performed and that corresponds to each port
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of the target SRS resource may be a set preset in a protocol or a set that is indicated by the network

device and that includes a result obtained by performing a modulo operation on a sum of a CS

start i Cs,max

value n;g " and each CS bias value in a CS bias value set and nggg

[00233] The CS bias value set is determined by using a bitmap (bitmap) (where the bitmap is
denoted as ;,, and a length of the bitmap is a quantity of bits included in the bitmap). Specifically,
an index of a bit 1 (or a bit 0) in the bitmap represents an available CS bias value. In this case, the
CS bias value set corresponding to the target SRS resource is a set
{10, 0p), L(L, @p), ., L(F(Lpp) — 1, 05)} O {I(0,9p), Io(1, @p), ..., [, (F (0, ®p), p)}
including available CS biases indicated in the bitmap.

[00234] I,,(n, @) represents an index of an n" element whose value is m in ¢, and F(x, ¢,,)
represents a quantity of elements whose values are x in ¢,. N is a length of ¢,, that is, a quantity
of elements in ¢, and N is a positive integer less than or equal to ngpe™. A function F(1, @)
may be represented as F (1, ¢,) = YN8 @, n, Where @y, represents an n'™ element in @,. A
function F(0,¢,) may be represented as F(0,¢,) = N — YN0 @pn - Alternatively, F(x, ¢p)

where N

may be replaced with a symbol N, @b

. represents a quantity of elements whose values

are X in @yp,.

[00235] For example, if ¢, = 110110110110, N =12, F(1,¢,) =8, L,(0,¢,) =0,
L(Lep) =1, 1(2,9,) =3, 13, ¢p) =4, [1(4,0p) =6, 1,(5,¢,) =7, I,(6,¢9,) =9, and
1,(7, @) = 10. In this case, the CS bias value set is CS={0, 1, 3, 4, 6, 7, 9, 10}. If the network

start i cs,max

device configures neg " = 0 and nggs - = 12, the region set in which CS hopping can be

performed is CS={0, 1, 3, 4, 6, 7, 9, 10}. If the network device configures ngfg”" = 3 and
neaatax — 12, the region set in which CS hopping can be performed is CS={3, 4, 6, 7, 9, 10, 0, 1}.

start i

¢, may be the first bitmap in the method 700, n;g "~ may be the initial cyclic shift value in the

method 700, ngrg - may be the maximum cyclic shift value in the method 700, and the CS bias

value set may be the first cyclic shift bias set in the method 700.

[00236] In a possible implementation, all the ports of the target SRS resource may correspond

to different nSa!

Start i

[00237] In a possible implementation, n>g " corresponding to each port of the target SRS

resource is preset as an initial cyclic shift nS3% of the port.,

[00238] In a possible implementation, each port of the target SRS resource corresponds to a
same bitmap.
[00239] The network device may configure a CS bias value set for the target SRS resource,

where the CS bias value set includes at least two optional CS bias values, and one of the CS bias
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values is 0. The following configuration manners may be included.
[00240] Manner 1: The network device sends indication information, where the indication

CS,max

information indicates a bitmap whose length is nggg

Cs,max

[00241] For example, as shown in FIG. 10, if the network device configures nggs ™ = 12,

ngtg“‘ corresponding to ports 0, 1, 2, and 3 of an SRS resource corresponding to the target terminal

device are sequentially 0, 3, 6, and 9, and ¢, = 110110110110, a CS bias value set is CS={0, 1,
3,4,6,7,9, 10}, and region sets in which CS hopping can be performed and that correspond to all
the ports are sequentially CS={0, 1, 3, 4, 6, 7, 9, 10}, CS={3, 4, 6, 7, 9, 10, 0, 1}, CS={6, 7, 9, 10,
0,1, 3,4}, and CS={9, 10,0, 1, 3,4, 6, 7}.

[00242] On an (nsgs)™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:

cs,i cs,offset

n n
a; = 2 —=25- + 2m =8 where
MgRs Kngps

nSoMset — §(f (ngrg)mody).
[00243] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1, Y=nggg ,and K = 1.

[00244] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg ", and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00245]  When ‘cyclicShiftHoppingSubset' is configured,

S() =L @p), Y= Ny ,,and K = 1.

[00246] ngsgjs may be calculated according to the following formula:

cs,max

n ;—1000)/2 .
(s + S ABEIRO) mog e if NSRS = 4 and nEiT™=6

SRS
nCS,i _ Ngp /2
SRS — cs,max
n (p;—1000) .
(ngsRs + SRS Nasés ) mod ngpe™ otherwise

[00247]  Aspecific calculation manner of nSis may not be limited to the foregoing formula. The

specific calculation manner of nSys is not limited in embodiments of this application.
[00248] f(ngrs) is a random value generated according to a random sequence generation
formula. For example, f (ngrs) may be calculated according to the following formula:
f(nSRs) = [Zznzo C(M(nng;},%b + lO + l’) + m) . Zm] mod Lg,l’ or
f(nsrs) = 37 o c(M(nframe'”(nf mod N)N;f,‘,’,fb + nngfjl,%b +1ly+1)+m)-2™ or

slot
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Fi50) = Sneg e (M (™" (ny mod NSty + nNElt, + 1o + |4]) +m) - 27 or

f(nsrs) = X7 M(8(nframe”(nf mod N)NSl%b +nf stjl,f,’ntb +0')+m)-2™ or

slot
f(nsrs) = Bmeoc (M (nfa™*" (ny mod N)Ngjot, +nleNesety + 7)) +m) - 2m.
[00249] M and N are positive integers, and a random sequence c(i) is generated according to
the following formula:
c(n) =(x(n+N¢g)+x,(n+N.))mod 2

¥ (n+31) = (x,(n+3)+x,(n))mod 2 :

X,(N+31) = (X, (n+3)+ %, (n+2) + X,(n+1) + x,(n) )mod 2
[00250] Nc = 1600, and a 1% m sequence x1(n) is initialized to x1(0)=0, where n=1, 2, ..., 30.
A 2" m sequence x2(n) is initialized to C;p; = Y32, X, (i) - 2%, where a parameter c;,;; herein may

be independently configured for different terminal devices. For example, c;,; may be calculated

based on a configured initialization 1D, for example, cinit = N>, Cinit i @ cell 1D, or cjpi; = n,*g’p.

‘cyclicShiftHoppingSubset' and ‘cyclicShiftHoppingFinerGranularity' are parameters configured
by the network device, and respectively indicate whether a CS hopping subset is enabled and
whether a CS hopping finer granularity is enabled.

[00251] Manner 2: The network device sends indication information, where the indication
information indicates a bitmap whose length is nggs - — 1, which is denoted as @y, @, is
determined based on ¢, and ¢, is obtained by adding 1 to a leftmost side in ¢,-. For example,
if @, = 011, @, is 1011.

[00252] In this implementation, when an index of an element 1 in the bitmap represents an
available CS bias, a most significant bit in ¢, is definitely 1 (a left side in the bitmap is a high-
order bit, and a right side is a low bit). In other words, a 0" bit in ¢, is definitely 1 (a leftmost bit
in the bitmap is a 1% bit, for example, if bitmap=10, the 0" bit is 1, and the 1% bit is 0). Alternatively,
when an index of an element 0 in the bitmap represents an available CS bias, a most significant bit
in ¢, is definitely 0, or a 0" bit in ¢, is definitely 0.

[00253]  For example, as shown in FIG. 10, if the network device configures nggs = 12,

n¥2 corresponding to ports 0, 1, 2, and 3 of an SRS resource corresponding to the target terminal

device are sequentially 0, 3, 6, and 9, and ¢, = 10110110110, ¢, = 110110110110 may be
determined based on ¢,:, a CS bias value set is CS={0, 1, 3, 4, 6, 7, 9, 10}, and region sets in
which CS hopping can be performed and that correspond to all the ports are sequentially CS={0,
1,3,4,6,7,9,10}, CS={3,4,6,7,9, 10,0, 1}, CS={6, 7, 9, 10, 0, 1, 3, 4}, and CS={9, 10, 0, 1,
3,4, 6, 7}. @, may be the second bitmap in the method 700.

[00254] On an (nsgs)™ SRS sending occasion, a CS corresponding to a port p; may be
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calculated according to the following formula:

cs,i cs,offset

— NSRS Nsrs
a; = Zﬂm + 27 RS s where
Msrs MsRrs

néna ™t = S(f (nsps)mody).
[00255] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1, Y=nggg ,and K = 1.

[00256] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-ngge~, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00257] When ‘cyclicShiftHoppingSubset' is configured,

S =L @p), Y= Nyg,,and K = 1.

[00258] ng;g may be calculated according to the following formula:

cs,max

cs nggs  L(»i—1000)/2] cs,max  :f n7SRS _ cs,max _

cs,i

n =

SRS cs,max
n (p;—1000) .

(ngSRS + %) od ngpa otherwise

[00259]  Aspecific calculation manner of nSis may not be limited to the foregoing formula. The

specific calculation manner of ngys is not limited in embodiments of this application.

[00260] Manner 3: The network device sends indication information, where the indication

cs,max

information indicates a bitmap whose length is nggs " /Q, which is denoted as ¢, and @, is

determined based on .
[00261] There are two possible manners of determining ¢, based on ;. In one manner, ¢, is
obtained by performing Q times of periodic extension on ¢, for example, Q = 2, ¢, = 110, and

@p = 110110. In the other manner, ¢,, is obtained by padding ¢, with 0 to a length ngzg ", for

cs,max

example, Q = 2, ¢, = 110, nggs -~ = 6, and ¢, = 110000. ¢, may be the third bitmap in the
method 700.
[00262] Q may be indicated, may be preset, or may be determined according to some rules. The

following are several manners of determining Q according to the rules.

SRS
ap,com

[00263] Manner 3.1: Q may be determined based on a quantity N p, Of ports that occupy a

same comb in the SRS resource, and Q = N3i oo mp,, Where
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(Lif N3RS =1

2,if NSF° =2

2,if N3§S = 4,nge™ € (8,12}, and négs = niug™/2
2,if N3F° = 4 and ngye™ = 6

Napcomb = | 2,if N§F® = 8 and nit™ = 6

4,if N3X° = 4,ngpe " € {8,12}, and nixg < ngpe /2
4,if Ni5° = 8,nggs” = 8and nps < ngpg /2

4,if N3R° = 8 and ngye™ = 12

\ 8, otherwise

[00264] A periodic extension manner is used as an example for description. As shown in FIG.
10, if the network device configures N3X° =4, ngxd™ =12, n§s =0, and ¢, = 110,

N3heomp = 4, thatis, Q = 4 may be determined according to the foregoing formula, and ¢, =

110110110110 may be determined based on ;. If ngtg”‘ corresponding to ports 0, 1, 2, and 3
of an SRS resource corresponding to the target terminal device are sequentially 0, 3, 6, and 9, a
CS bias value set is CS={0, 1, 3, 4, 6, 7, 9, 10}, and region sets in which CS hopping can be
performed and that correspond to all the ports are sequentially CS={0, 1, 3, 4, 6, 7, 9, 10}, CS={3,
4,6,7,9, 10,0, 1}, CS={6,7,9, 10,0, 1, 3,4}, and CS={9, 10, 0, 1, 3, 4, 6, 7}.

[00265] On an (nsgs)"™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:

cs,i cs,offset

n
_ SRS SRS
a; = 2 —Zmax + 21 ey ST where
SRS Ngrs

nSAMet — §(f (ngrs)mody).
[00266] When neither 'cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1 Y=ngxs ", and K = 1.

[00267] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg ~, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00268] When ‘cyclicShiftHoppingSubset' is configured,

S() =L @p), Y= Nyg,,and K = 1.

[00269] nS: may be calculated according to the following formula:

Cs,max
cs ngps  L(pi—1000)/2]
(nSRS +

) mod ngiZ= i NGFS = 4 and nEgn=

SRS
nCS,i _ Ngp™/2
SRS T ncs,max( ._
p;—1000) .
(ngsRs + B Ngées ) mod ngpe otherwise
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[00270] ‘cyclicShiftHoppingSubset' and ‘cyclicShiftHoppingFinerGranularity' are parameters
configured by the network device.

[00271]  Alternatively, on an (ngsgs)™ SRS sending occasion, a CS corresponding to a port p;
may be determined by using ¢, and Q. On the (nggs)™ SRS sending occasion, the CS

corresponding to the port p; may be calculated according to the following formula:

cs,i cs,offset

n n
a; = 2 —=25- + 2m =B where
MgRs Kngps

néna " = S(f (nsgs)mody).
[00272] When neither 'cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1LY=nggs ", and K = 1.

[00273] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg ~, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00274]  When ‘cyclicShiftHoppingSubset' is configured,

S(l) = <[ﬁ] X % + Il(lmOle,(pb\, (pb‘)), Y= Q X Nl,(Pb" and K =1.

[00275]  nS may be calculated according to the following formula:

Cs,max
cs ngps  L(pi—1000)/2]
(nSRS +

) mod nSiZ i NGFS = 4 and nEgn =

SRS
nCS,i _ Ngp™/2
SRS T ncs,max( _
p;—1000) .
(ngSRS + B Naspgs ) mod ngpe otherwise

[00276]  Aspecific calculation manner of nSis may not be limited to the foregoing formula. The

specific calculation manner of nS: is not limited in embodiments of this application.

[00277] Manner 3.2: Q may be determined based on a quantity Niﬁ%omb of ports that occupy a

same comb in the SRS resource, and Q = MAX(N33%, b, 2), Where

(1,if N3F° =1

2,if N3X° = 2

2,if NGF® = 4,nggs™ € (8,12}, and n&ks > ngxs" /2
2,if N3X° = 4 and ngig™ = 6

N eomb = 1 2, if N3 = 8and ngye™ =6

4,if N3F® = 4, ngps™ € (8,12}, and ngrs < nggs™ /2
4,if N3p® = 8,ngpg” = 8 and nggs < ngpg™ /2

4,if N3X° = 8and ngpe = 12

\ 8, otherwise
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[00278] A periodic extension manner is used as an example for description. As shown in FIG.

10, if the network device configures N3X° =4, ngxd™ =12, n§s =0, and ¢, = 110,
N3heomb = 4, thatis, Q = 4 may be determined according to the foregoing formula, and ¢, =

110110110110 may be determined based on ;. If nétg”’i corresponding to ports 0, 1, 2, and 3
of an SRS resource corresponding to the target terminal device are sequentially 0, 3, 6, and 9, a
CS bias value set is CS={0, 1, 3, 4, 6, 7, 9, 10}, and region sets in which CS hopping can be
performed and that correspond to all the ports are sequentially CS={0, 1, 3, 4, 6, 7, 9, 10}, CS={3,
4,6,7,9, 10,0, 1}, CS={6,7,9,10,0, 1, 3,4}, and CS={9, 10, 0, 1, 3, 4, 6, 7}.

[00279] On an (nsgs)"™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:

cs,i cs,offset

n n
_ SRS SRS
a; = 2 —Zmax + 21 o TR where
SRS NgRrs

nSAMet — §(f (ngrs)mody).
[00280] When neither 'cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1 Y=ngxs ", and K = 1.

[00281] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg *, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00282] When ‘cyclicShiftHoppingSubset' is configured,

S() =L @p), Y= Ny ,,and K = 1.

[00283] nS: may be calculated according to the following formula:

not ™| (p;—1000)/2] .
(s + 251 mod nST®  if NSRS = 4 and n=

SRS
nCS,i _ Ngp™>/2
SRS T ncs,max( _
p;—1000) .
(ngsRs + =B Naspgs ) mod ngpe otherwise

[00284] ‘'cyclicShiftHoppingSubset' and 'cyclicShiftHoppingFinerGranularity' are parameters
configured by the network device.

[00285]  Alternatively, on an (nggs)™ SRS sending occasion, a CS corresponding to a port p;
may be determined by using ¢, and Q. On the (ngrs)™ SRS sending occasion, the CS

corresponding to the port p; may be calculated according to the following formula:

cs,i cs,offset

— Msrs Nsrs
a; = Zﬂm + 27 RS s where
Msrs Msrs

néne " = S(f (nsrs)mody).
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[00286] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,
S =1LY=nggs ", and K = 1.

[00287] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg +, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00288] When ‘cyclicShiftHoppingSubset' is configured,

S() = <[;J X % + Il(lmOle’(pb‘,(pb‘)) Y=Q XNy, and K = 1.

N1y

[00289] nS: may be calculated according to the following formula:

Cs,max

n i—1000)/2 .
(s +SEBLINOV) mog g if NSRS = 4 and nEET™=

SRS
nCS,i _ Ngp™/2
SRS T ncs,max( _
p;—1000) .
(ngsRs + B Naspgs ) mod ngpe otherwise

[00290]  Aspecific calculation manner of ngsgfs may not be limited to the foregoing formula. The

specific calculation manner of nS: is not limited in embodiments of this application.

[00291] Manner 3.3: Q may be determined based on a quantity Nf&ﬁiffcs of ports that occupy
different CSs in the SRS resource, and Q = Ny gicres, Where

N8 /2,if N3 = 4 and ngge " = 6; orif Ny> = 8 and ngpe - = 12

SRS _ ) ArSRS /4 i ATSRS _ csmax _
Nap,diffcs = Nap /4, if Nap = 8 and Ngrg = 6
N3RS, otherwise

[00292] A periodic extension manner is used as an example for description. As shown in FIG.

10, if the network device configures N3F° =4, ngrd™ =12, néys =0, and @, = 110,

SRS
Nap,diffcs

= 4, thatis, Q = 4 may be determined according to the foregoing formula, and ¢, =
110110110110 may be determined based on ¢,.. If n32"" corresponding to ports 0, 1, 2, and 3
of an SRS resource corresponding to the target terminal device are sequentially 0, 3, 6, and 9, a
CS bias value set is CS={0, 1, 3, 4, 6, 7, 9, 10}, and region sets in which CS hopping can be
performed and that correspond to all the ports are sequentially CS={0, 1, 3, 4, 6, 7, 9, 10}, CS={3,
4,6,7,9,10,0, 1}, CS={6, 7, 9, 10, 0, 1, 3, 4}, and CS={9, 10, 0, 1, 3, 4, 6, 7}.

[00293] On an (nsgs)™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:

ncs,i cs,offset
_ SRS SRS
Q; = 2T —hax + 2T —&mmx, Where
MgRs Kngps

néne " = S(f (nsrs)mody).
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[00294]  When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,
S =1LY=nggs ", and K = 1.

[00295] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg +, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00296] When ‘cyclicShiftHoppingSubset' is configured,

S() =L @p), Y= Ny ,,and K = 1.

[00297] ngsgjs may be calculated according to the following formula:

ngpe |(p;—1000)/2 .
(s + BTN mog e if NSRS = 4 and nEiT™=6

SRS
ncs,i _ Nap /2
SRS — cs,max
n (p;—1000) .
(ngsRs + SRS Nasés ) mod ngpe™ otherwise

[00298] ‘cyclicShiftHoppingSubset' and ‘cyclicShiftHoppingFinerGranularity' are parameters
configured by the network device.

[00299]  Alternatively, on an (ngsgs)™ SRS sending occasion, a CS corresponding to a port p;
may be determined by using ¢, and Q. On the (nggs)™ SRS sending occasion, the CS

corresponding to the port p; may be calculated according to the following formula:

ncs,i ncs,offset
— SRS SRS
a; = 21 omax T 21 —Csmax where
MRS Kngpg

néna " = S(f (nsgs)mody).
[00300] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1LY=nggs ", and K = 1.

[00301] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg +, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00302] When ‘cyclicShiftHoppingSubset' is configured,

Cs,max

S(l) = <[;J X ns% + Il(lmOle,(pb\, (pb‘)), Y= Q X Nl,(pb" and K =1.

Nl,(Pb‘

[00303] ng;g may be calculated according to the following formula:

¢s,max
cs ngpg  L(p;—1000)/2]
(nSRS +

) mod nSZ= i N§FS = 4 and n=6

SRS
nCS,i _ Ngp /2
SRS — cs,max
n (p;—1000) .
(ngsRs + SRS Nasés ) mod ngpe™ otherwise
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[00304]  Aspecific calculation manner of nSis may not be limited to the foregoing formula. The

specific calculation manner of nS: is not limited in embodiments of this application.

[00305] Manner 3.4: Q may be determined based on a quantity Nf&ﬁiffcs of ports that occupy

different CSs in the SRS resource, and Q = MAX(Nhgisscs: 2), Where

N§§S/2, ifogs = 4 and ngsF,argax = 6; or ifN;I)RS = 8and ngngaX =12
SRS _ SRS ; SRS _ cs,max __
N p.diffcs — Nap /4, if Nap =8 and Ngpg =

a
NSRS

ap _» otherwise

[00306] A periodic extension manner is used as an example for description. As shown in FIG.

10, if the network device configures N3¥° =4, ngrd™ =12, néas =0, and ¢, = 110,
N3n3ifres = 4 thatis, @ = 4 may be determined according to the foregoing formula, and ¢, =

110110110110 may be determined based on ¢,.. If n32"" corresponding to ports 0, 1, 2, and 3
of an SRS resource corresponding to the target terminal device are sequentially 0, 3, 6, and 9, a
CS bias value set is CS={0, 1, 3, 4, 6, 7, 9, 10}, and region sets in which CS hopping can be
performed and that correspond to all the ports are sequentially CS={0, 1, 3, 4, 6, 7, 9, 10}, CS={3,
4,6,7,9,10,0, 1}, CS={6,7,9, 10,0, 1, 3,4}, and CS={9, 10,0, 1, 3, 4, 6, 7}.

[00307] On an (nsgs)"™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:

cs,i cs,offset

— Msrs Msrs
a; = Zﬂm + 27 RS s where
Msrs Msrs

nSoMset — ¢ (f (ngrs)mody).
[00308] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1LY=nggs ", and K = 1.

[00309] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

SD=1, Y=K-nggg ~, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00310] When ‘cyclicShiftHoppingSubset' is configured,

S() =L @p), Y= Nyg,,and K = 1.

[00311] ng;g may be calculated according to the following formula:

SMX) (p;—1000)/2]

cs NSRS cs,max cs,max _
(nSRS + NS/ =6

) mod ngpe «  if Ny> = 4 and ngye

cs,i __
Ngrs =

nST (1.-1000) )
(ngSRS R N%S ) od ngpe otherwise

[00312] ‘cyclicShiftHoppingSubset' and 'cyclicShiftHoppingFinerGranularity' are parameters
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configured by the network device.
[00313] Alternatively, on an (ngsgs)™ SRS sending occasion, a CS corresponding to a port p;
may be determined by using ¢, and Q. On the (nggs)™ SRS sending occasion, the CS

corresponding to the port p; may be calculated according to the following formula:

ncs,i ncs,offset
— SRS SRS
a; = Zﬂm + 27 RS s where
Msrs MsRrs

nSoMset — §(f (ngrs)mody).
[00314] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1L Y=nggs ", and K = 1.

[00315] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-ngg +, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00316] When ‘cyclicShiftHoppingSubset' is configured,

Nl,‘Pb‘

S(l) = <[;J X % + Il(lmOle,(pb‘, (pb‘)), Y= Q X Nl,(Pb" and K =1.

[00317] ngsgjs may be calculated according to the following formula:

S| (p;—1000) /2]

cs NSRS cs,max cs,max _
(nSRS + NS /2 =6

) mod ngpe «  if Ny> = 4 and ngye

cs,i __
Ngrs =

n&SMaX (. —1000) )
(ngSRS R N:%s ) od ngpe otherwise

[00318]  Aspecific calculation manner of nSis may not be limited to the foregoing formula. The

specific calculation manner of nSys is not limited in embodiments of this application.

4,if ngpe = 8 or 12

[00320] A periodic extension manner is used as an example for description. As shown in FIG.
10, if the network device configures N3%°> = 4, ngra™* = 12, n§gs = 0, and ¢, = 110, Q = 4
may be determined according to the foregoing formula, and ¢, = 110110110110 may be

determined based on @, . If nsgg“’i corresponding to ports 0, 1, 2, and 3 of an SRS resource
corresponding to the target terminal device are sequentially 0, 3, 6, and 9, a CS bias value set is
CS={0, 1, 3, 4, 6, 7, 9, 10}, and region sets in which CS hopping can be performed and that
correspond to all the ports are sequentially CS={0, 1, 3,4, 6,7, 9, 10}, CS={3,4,6, 7,9, 10, 0, 1},
Cs={6,7,9,10,0,1, 3,4}, and CS={9, 10,0, 1, 3, 4, 6, 7}.

[00321] On an (nsgs)"™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:
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ncs,i ncs,offset
a; = 21 CSSRSaX +2n %, where
nep Kndy
SRS SRS

néne " = S(f (nsrs)mody).

[00322] When neither ‘cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,
S =1LY=nggs ", and K = 1.

[00323] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg +, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00324]  When ‘cyclicShiftHoppingSubset' is configured,

S =L @p), Y= Nyg,,and K = 1.

[00325] nS: may be calculated according to the following formula:

Cs,max

n i—1000)/2 .
(s + B IOV) mog g if NSRS = 4 and nEiT™=

SRS
nCS,i _ Ngp™/2
SRS T ncs,max( _
p;—1000) .
(ngsRs + B Naspgs ) mod ngpe otherwise

[00326] ‘cyclicShiftHoppingSubset' and 'cyclicShiftHoppingFinerGranularity' are parameters
configured by the network device.

[00327] Alternatively, on an (nggs)™ SRS sending occasion, a CS corresponding to a port p;
may be determined by using ¢, and Q. On the (ngsrs)™ SRS sending occasion, the CS

corresponding to the port p; may be calculated according to the following formula:

cs,i cs,offset

n
_ SRS SRS
a; = 2 —Zmax + 21 ey ST where
SRS Ngrs

nxe* = S(f (nsgs)mody).
[00328] When neither 'cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1 Y=ngxs ", and K = 1.

[00329] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg *, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00330] When ‘cyclicShiftHoppingSubset' is configured,

S() = <[;J X % + Il(lmOle’(pb‘,(pb‘)) Y=Q XNy ,,and K = 1.

N1y

[00331] nS may be calculated according to the following formula:
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Cs,max

n i—1000)/2 .
(s + B IO) mog g if NSRS = 4 and nEiT™=

SRS
nCS,i _ Ngp™/2
SRS T ncs,max( ._
p;—1000) .
(ngSRS + B Ngées ) mod ngpe otherwise

[00332] Aspecific calculation manner of ngi’;'s may not be limited to the foregoing formula. The

specific calculation manner of nS: is not limited in embodiments of this application.

[00333] Manner 4: Abitmap is preset, and the network device indicates an index R of the bitmap
to notify the bitmap, where the index R may be the index indicated by the network device in the
method 700.

[00334] For example, the bitmap may be determined based on Table 2.

Table 2
nepg Q R Bitmap
8 lor2 0 11011101
1 11001100
12 lor?2 0 111011111011
1 110101110101
2 100101100101
3 100100100100
4 0 110110110110
6 lor?2 0 110110

[00335] A periodic extension manner is used as an example for description. As shown in FIG.

10, if the network device configures N3¥° =4, ngre ™ =12, n§ks =0, and Q = 4, ¢, =

110110110110 may be learned by looking up Table 2. If ngtg”" corresponding to ports 0, 1, 2,
and 3 corresponding to the target terminal device are sequentially 0, 3, 6, and 9, a CS bias value
setis CS={0, 1, 3,4, 6, 7, 9, 10}, and region sets in which CS hopping can be performed and that
correspond to all the ports are sequentially CS={0, 1, 3,4, 6,7, 9, 10}, CS={3, 4, 6, 7,9, 10, 0, 1},
CS={6,7,9,10,0, 1, 3,4}, and CS={9, 10, 0, 1, 3, 4, 6, 7}.

[00336] On an (nsgs)™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:

cs,i cs,offset

n n
_ SRS SRS
a; = 2 —Zmax + 21 o TR where
SRS Ngrs

ngsﬁ%ffset = S(f (nggs)modY).
[00337] When neither 'cyclicShiftHoppingSubset' nor 'cyclicShiftHoppingFinerGranularity' is
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configured,
S =1LY=nggs ", and K = 1.

[00338] When ‘cyclicShiftHoppingSubset' IS not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

SD=1, Y=K-ngg +, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00339] When ‘cyclicShiftHoppingSubset' is configured,

S() =L @p), Y= Nyg,,and K = 1.

[00340] ngsgjs may be calculated according to the following formula:

S| (p;—1000) /2]

cs NSRS cs,max cs,max _
(nSRS + NS /2 =6

) mod ngpe «  if Ny> = 4 and ngye

cs,i __
Ngrs =

n&SMaX (. —1000) )
(ngSRS R N:%s ) od ngpe otherwise

[00341] ‘cyclicShiftHoppingSubset' and ‘cyclicShiftHoppingFinerGranularity' are parameters
configured by the network device.

[00342] Alternatively, on an (ngsgs)™ SRS sending occasion, a CS corresponding to a port p;
may be determined by using ¢, and Q. On the (ngsrs)™ SRS sending occasion, the CS

corresponding to the port p; may be calculated according to the following formula:

ncs,i ncs,offset
_ SRS SRS
a; = 2 —Zmax + 21 o TR where
SRS NgRrs

néne = S(f (nsgs)mody).
[00343] When neither 'cyclicShiftHoppingSubset' nor ‘cyclicShiftHoppingFinerGranularity' is
configured,

S =1L Y=ngxs ", and K = 1.

[00344] When ‘cyclicShiftHoppingSubset' is not configured and
‘cyclicShiftHoppingFinerGranularity' is configured,

S)=1, Y=K-nggg *, and K is a value of the higher-layer parameter
‘cyclicShiftHoppingFinerGranularity' configured by the network device or a preset value.
[00345] When ‘cyclicShiftHoppingSubset' is configured,

S(l) = <[ﬁ] X % + Il(lmOle,(pb\, (pb‘)), Y= Q X Nl,(Pb" and K =1.

[00346] ngsgjs may be calculated according to the following formula:

ngpe|(p;—1000)/2 .
(s + LB IRO) mog e if NSRS = 4 and nEiT™=6

SRS
ncs,i _ Nap /2
SRS — cs,max
n (p;—1000) .
(ngsRs 4+ SRS Nasés ) mod ngpe™ otherwise
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[00347]  Aspecific calculation manner of nSis may not be limited to the foregoing formula. The

specific calculation manner of nS: is not limited in embodiments of this application.

[00348]  Specific content in which the terminal device performs CO hopping is described below
with reference to FIG. 11 and FIG. 12.

[00349] The terminal device receives indication information sent by the network device. The
indication information indicates a CS and a CO corresponding to an allocated SRS resource. The
indication information may be the first indication information in the method 700 or the second
indication information in the method 800. The SRS resource includes one or more SRS ports, and
each port corresponds to one CS value and one CO value. Based on an NR protocol, the network
device indicates a comb number Ky¢ and determines a maximum quantity ngpe - of CSs based on

the comb number K+c. The network device further indicates a CS value ngs € {0,1, ..., nSpa™ —

1} and a CO value k¢ € {0,1, ..., Krc — 1} that correspond to the SRS resource. Based on the
indication information, the CS value and the CO value that respectively correspond to the one or
more ports corresponding to the SRS resource are calculated according to Formula (1) and Formula
(2).

[00350] As shown in FIG. 11, it is assumed that configuration information that is of a target

SRS resource and that is indicated by the network device to the terminal device is N§§S =4,

Krc =8, nipe " = 6, ngks = 0, and krc = 0. It indicates that the SRS resource includes four

ports (ports 0 to 3), a port 0 and a port 1 correspond to a CS 0, a port 2 and a port 3 correspond to
a CS 3, the port 0 and the port 2 correspond to a CO 0, and the port 1 and the port 3 correspond to
a CO 4. It is assumed that configuration information that is of a target SRS resource and that is

indicated by the network device to the terminal device is N335 = 8, Ktc = 8, ngge . = 6, nézs =

0, and k¢ = 3. It indicates that the SRS resource includes four ports (ports 0 to 3), a port 0 and a
port 1 correspond to a CS 0, a port 2 and a port 3 correspond to a CS 3, the port 0 and the port 2
correspond to a CO 3, and the port 1 and the port 3 correspond to a CO 7.

[00351] After CO hopping is enabled, each port of the target SRS resource one to one
corresponds to one CO value region in which CO hopping can be performed or one CO value
region in which CO hopping cannot be performed. A quantity of CO values included in the CO
value region in which CO hopping can be performed or the CO value region in which CO hopping
cannot be performed is referred to as a region length L5 in which CO hopping can be performed
or aregion length L, in which CO hopping cannot be performed. Specifically, the CO value region
in which CO hopping can be performed or the CO value region in which CO hopping cannot be
performed is equivalent. In other words, a union set of a CO value set in which CO hopping can

be performed and a CO value set in which CO hopping cannot be performed is {0,1, ..., K¢ — 1}.
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Lz + Ly = K7c. An example of the CO value region in which CO hopping can be performed is
used for description in the following embodiments.

[00352] The CO bias value set is determined by using a bitmap (where the bitmap is denoted as
©@p, and a length of the bitmap is a quantity of bits included in the bitmap). Specifically, an index
of a bit 1 (or a bit 0) in the bitmap represents an available CO bias value. In this case, the CS bias
value set corresponding to the target SRS resource is a set {I; (0, ®3), 1, (1, ®p), ..., ; (F(1, @) —
1, @p)}or {I,(0, ®p), I, (1, @p), ..., I, (F(0, @) — 1, @p)} including available CS biases indicated
in the bitmap.

[00353] I,,(n, ;) represents an index of an n" element whose value is m in ¢, and F(x, @)
represents a quantity of elements whose values are x in ¢,. N is a length of ¢, that is, a quantity
of elements in ¢, and N is a positive integer less than or equal to Ky¢. A function F(1, ¢;) may
be represented as F (1, @) = YN=3 @p ., Where @y, represents an n™ element in ¢,. A function
F(0,,) may be represented as F(0,@,) = N — YN0 @, . Alternatively, F(x, @,) may be
replaced with a symbol N, ,, , where N, ,, represents a quantity of elements whose values are x
in @p.

[00354] For example, if @, = 11101110, N =8, F(1,¢,) = 6, ,(0,¢,) =0, [,(1, @) = 1,
L(2,¢,) =2,1,(3,¢p) =4,1,(4,¢,) =5,and I, (5, ¢;,) = 6. Inthis case, the CO bias value set

is CO={0, 1, 2, 4, 5, 6}. If the network device configures nztoarrrfb' = 0 and K7¢ = 8, aregion set in

which CO hopping can be performed is CO={0, 1, 2, 4, 5, 6}. If the network device configures

start,i

neg © = 4 and K¢ = 12, a region set in which CO hopping can be performed is CO={4, 5, 6, 0,

start,i
comb

the method 800, and the CO bias value set may be the first comb offset bias set in the method 800.

1, 2}. ¢, may be the first bitmap in the method 800, n may be the initial comb offset value in

[00355] In a possible implementation, all the ports of the target SRS resource may correspond

start,i

to different n ;.

[00356] In a possible implementation, nztoar;tb' corresponding to each port of the target SRS

resource is preset as an initial cyclic shift k%') of the port.

[00357] In a possible implementation, each port of the target SRS resource corresponds to a
same bitmap.

[00358] The network device may configure a CS bias value set for the target SRS resource,
where the CS bias value set includes at least two optional CS bias values, and one of the CS bias
values is 0. The following configuration manners may be included.

[00359] Manner 1: The network device sends indication information, where the indication

information indicates a bitmap whose length is Kyc.
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[00360]  For example, as shown in FIG. 12, if the network device configures N33° = 4, Kyc =
8, Nape = 6,nSks = 0, kyc = 0, and @, = 11101110, the CO bias value set is CO={0, 1, 2, 4,
5,6}. If nf;g“" corresponding to ports 0, 1, 2, and 3 of an SRS resource corresponding to the target
terminal device are sequentially 0, 4, 0, and 4, region sets in which CO hopping can be performed
and that correspond to all the ports are sequentially CO={0, 1, 2, 4, 5, 6}, CO={4, 5, 6, 0, 1, 2},
CO={0, 1, 2,4, 5,6}, and CO={4, 5, 6,0, 1, 2}.

[00361] On an (nsgs)"™ SRS sending occasion, a CS corresponding to a port p; may be

calculated according to the following formula:
k" = nginNEE + (k%) + ngpa>oret + ké;fset) mod Krc, where

nae°Met = §(f (ngrs)mody).
[00362] When 'combOffsetHoppingSubset' is not configured,
S(I) =LandY = K.
[00363] When 'combOffsetHoppingSubset' is configured,
S() =L @p),andY = Ny o, .
[00364] ‘combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00365] Manner 2: The network device sends indication information, where the indication
information indicates a bitmap whose length is K¢ — 1, which is denoted as @, @, is determined
based on @,:, and ¢, is obtained by adding 1 to a leftmost side in ;. For example, if ¢, = 011,
@, 15 1011, where ¢, may be the second bitmap in the method 800.
[00366] When an index of an element 1 in the bitmap represents an available CO bias, a most
significant bit in ¢, is definitely 1 (a left side in the bitmap is a high-order bit, and a right side is
a low bit). In other words, a 0" bit in ¢, is definitely 1 (a leftmost bit in the bitmap is a 1°* bit, for
example, if bitmap=10, the 0™ bit is 1, and the 1% bit is 0). Alternatively, when an index of an
element 0 in the bitmap represents an available CO bias, a most significant bit in ¢, is definitely
0, or a 0" bit in ¢, is definitely 0.
[00367]  For example, as shown in FIG. 12, if the network device configures N33° = 4, Kyc =
8, ngpg . =6, néks =0, krc = 0, and ¢, = 1101110, ¢, = 11101110 may be determined
based on ¢, and the CO bias value set is CO={0, 1, 2, 4, 5, 6}. If ngtg“‘ corresponding to ports 0,
1, 2, and 3 of an SRS resource corresponding to the target terminal device are sequentially 0, 4, 0,
and 4, region sets in which CO hopping can be performed and that correspond to all the ports are
sequentially CO={0, 1, 2, 4, 5, 6}, CO={4, 5, 6, 0, 1, 2}, CO={0, 1, 2, 4, 5, 6}, and CO={4, 5, 6,
0,1, 2}.
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[00368] After CO hopping is enabled in the SRS resource configuration, on an (nggs)™" SRS
sending occasion, a CS corresponding to a port p; may be calculated according to the following

formula;
kPO = ng o NRB + (k%') + npiomboffset ké;fset) mod K¢, where

nene O = §(f (ngrs)mody).
[00369] When 'combOffsetHoppingSubset' is not configured,
S() =LandY = K.

[00370] When 'combOffsetHoppingSubset' is configured,

S() =1L, @p),andY = Ny o, .
[00371] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00372] Manner 3: The network device sends indication information, where the indication
information indicates a bitmap whose length is K1c/Q, which is denoted as ¢, , and @, is
determined based on ¢, where ¢, may be the third bitmap in the method 800.
[00373] There are two possible manners of determining ¢, based on ;. In one manner, ¢, is
obtained by performing Q times of periodic extension on ¢, for example, Q = 2, ¢, = 110, and

cs,max

¢, = 110110. In the other manner, ¢, is obtained by padding ¢, with 0 to a length nggs ", for

cs,max

example, Q = 2, @, = 110, nggs -~ = 6, and ¢, = 110000.
[00374] Q may be indicated, may be preset, or may be determined according to some rules. The
following are several manners of determining Q according to the rules.

[00375] Manner 3.1: Q may be determined based on a quantity N3RS, of ports that occupy a
b,

same CS in the SRS resource, and Q = N3Res, where

4,if N3X° = 8 and K¢ = 8
Nifs = 42,if NSRS = 8 and Ky = 4; or if NSES = 4 and Ky = 8.

1, otherwise
[00376] A periodic extension manner is used as an example for description. As shown in FIG.
12, if the network device configures NS&° = 4, K7c = 8, ngge . = 6, négs = 0, ktc = 0, and
@, = 1110, Nggis = 2,thatis Q = 2 may be determined according to the foregoing formula,
@p = 11101110 may be determined based on ¢, and the CO bias value set is CO={0, 1, 2, 4, 5,
6}. If ngg”" corresponding to ports 0, 1, 2, and 3 of an SRS resource corresponding to the target
terminal device are sequentially 0, 4, 0, and 4, region sets in which CO hopping can be performed
and that correspond to all the ports are sequentially CO={0, 1, 2, 4, 5, 6}, CO={4, 5, 6, 0, 1, 2},
CO={0, 1, 2,4, 5, 6},and CO={4,5, 6,0, 1, 2}.
[00377] On an (ngrs)™ SRS sending occasion, a CO corresponding to a port p; may be
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calculated according to the following formula:
kPD = ng o NRB + (k%') + nioapoffset 4 ké;fset) mod Krc, where

nae°Met = S(f (ngrs)mody).
[00378] When 'combOffsetHoppingSubset' is not configured,
S() =1,and Y = Krc.

[00379] When 'combOffsetHoppingSubset' is configured,

S() =1L, @p),andY = Ny o, .
[00380] ‘combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00381] Alternatively, on an (nsgs)" SRS sending occasion, a CO corresponding to a port p;
may be determined by using ¢, and Q. On the (ngrs)™ SRS sending occasion, the CO

corresponding to the port p; may be calculated according to the following formula:
kY = ngninNEE + (k%) + niarorfset 4 ké;fset) mod K+c, where

nne et = S(f (ngrs)mody).
[00382] When 'combOffsetHoppingSubset' is configured,
S =L, @p),andY = Ny o, .
[00383] When 'combOffsetHoppingSubset' is not configured,

S(l) — (l;J X % + Il(lmOlel(pb‘, (Pb‘)), and Y= Q X Nl,(Pb"

N1y
[00384] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00385] Manner 3.2: Q may be determined based on a quantity NaSIFf,%S of ports that occupy a
same CS in the SRS resource, and Q = MAX(N35%s, 2), Where

4,if N3X° = 8 and Kr¢ = 8
Nihes = 12,if NSRS = 8 and Ky¢ = 4; orif NSRS = 4 and Ky¢ = 8

1, otherwise
[00386] A periodic extension manner is used as an example for description. As shown in FIG.
12, if the network device configures NS&S = 4, Ktc = 8, ngpe = 6, nézs = 0, ktc = 0, and
@p = 1110, N3i3s = 2,thatis, Q = 2 may be determined according to the foregoing formula,
@, = 11101110 may be determined based on ¢, and the CO bias value set is CO={0, 1, 2, 4, 5,
6}. If ngg”" corresponding to ports 0, 1, 2, and 3 of an SRS resource corresponding to the target
terminal device are sequentially 0, 4, 0, and 4, region sets in which CO hopping can be performed

and that correspond to all the ports are sequentially CO={0, 1, 2, 4, 5, 6}, CO={4, 5, 6, 0, 1, 2},
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C0={0, 1, 2,4,5,6} and CO={4,5, 6,0, 1, 2}.
[00387] On an (ngrs)™ SRS sending occasion, a CO corresponding to a port p; may be

calculated according to the following formula:
kPD = ng o NRB + (k%') + nSapefiset 4 ké;fset) mod Krc, where

nne e = S(f (ngrs)mody).
[00388] When 'combOffsetHoppingSubset' is not configured,
S(I) =1,and Y = Kr¢.

[00389] When 'combOffsetHoppingSubset' is configured,

S() =1L, @p),andY = Ny o, .
[00390] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00391] Alternatively, on an (nggs)™ SRS sending occasion, a CO corresponding to a port p;
may be determined by using ¢, and Q. On the (nggs)™ SRS sending occasion, the CO

corresponding to the port p; may be calculated according to the following formula:
k" = nginNEE + (k%) + ngpa>oret + ké;fset) mod Krc, where

nine et = S(f (ngrs)mody).
[00392] When 'combOffsetHoppingSubset' is configured,
S() =L @p),andY = Ny o, .
[00393] When 'combOffsetHoppingSubset' is not configured,

S(D) = <l ! J X % + Il(lmole,(pb\,(pb\)), and Y= Q X Ny, -

N1}
[00394] ‘combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.

[00395] Manner 3.3: Q may be determined based on a quantity Ngﬁ,ﬁiffcomb of ports that occupy

SRS

different combs in the SRS resource, and Q@ = N3 Gifrcomn, Where
SRS
Nap,diffcomb

4,if N3RS = 8 and Krc = 8
2,if NiX5 = 8and Kr¢ = 4; or Nyb> = 4 and Kr¢ = 8; or N3X° = 4, Kyc = 4 and ngys > ngfins“ax/Z;.
or N5i° = 4, Kr¢ = 2 and négs = népe /2

1, otherwise

[00396] A periodic extension manner is used as an example for description. As shown in FIG.

12, if the network device configures NS5 = 4, K7c = 8, ngge . = 6, négs = 0, ktc = 0, and
@p = 1110, N3 Siftcomp = 2 thatis,Q = 2 may be determined according to the foregoing

formula, ¢, = 11101110 may be determined based on «¢,-, and the CO bias value set is CO={0,
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1,2, 4,5, 6} If nétg”’i corresponding to ports 0, 1, 2, and 3 corresponding to the target terminal
device are sequentially 0, 4, 0, and 4, region sets in which CO hopping can be performed and that
correspond to all the ports are sequentially CO={0, 1, 2, 4,5, 6}, CO={4, 5, 6, 0, 1, 2}, CO={0, 1,
2,4,5,6} and CO={4,5, 6,0, 1, 2}.

[00397] On an (ngrs)™ SRS sending occasion, a CO corresponding to a port p; may be

calculated according to the following formula:
k" = nginNEE + (k%) + ngpa>oret + ké;fset) mod Krc, where

nine e = S(f (ngrs)mody).
[00398] When 'combOffsetHoppingSubset' is not configured,
S() =1,and Y = Krc.

[00399] When 'combOffsetHoppingSubset' is configured,

S() =L, @p),andY = Ny o, .
[00400] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00401]  Alternatively, on an (nggs)™ SRS sending occasion, a CO corresponding to a port p;
may be determined by using ¢, and Q. On the (ngrs)™ SRS sending occasion, the CO

corresponding to the port p; may be calculated according to the following formula:
kP = ng o NRB + (k%') + nioaboffset 4 ké;fset) mod Krc, where
n‘é%rgb"’ffset = S(f (ngrs)modY).
[00402] When 'combOffsetHoppingSubset' is configured,
S(l) = Il(l, (.pb), and Y= Nl,(Pb'
[00403] When 'combOffsetHoppingSubset' is not configured,

S(l) = (l ! J X % + Il(lmole,q,b‘,(pb\)) and Y= Q X Nl,(Pb"

Nl'(pb‘
[00404] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a

switch indicating whether a CO hopping subset is enabled.

[00405] Manner 3.4: Q may be determined based on a quantity Ng‘ﬁ'%iffcomb of ports that occupy

different combs in the SRS resource, and Q = MAX(N3 Rifrcomb 2), Where

SRS —
Nap,diffcomb -

4,if Nai> = 8 and Ky¢ = 8

2,if N5¥° = 8 and Kr¢ = 4; or Nij»> = 4 and Ky = 8; or N3¥° = 4, Kr¢ = 4 and néxs = ngia” /2;
or N3R® = 4, Kr¢ = 2 and nxg = ndpe /2 '

1, otherwise

[00406] A periodic extension manner is used as an example for description. As shown in FIG.
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12, if the network device configures NS&S = 4, Ktc = 8, ngpe . = 6, nézs = 0, ktc = 0, and

@p = 1110, N3 Siffcomp = 2, thatis,Q = 2 may be determined according to the foregoing
formula, ¢, = 11101110 may be determined based on «¢,, and the CO bias value set is CO={0,
1,2,4,5, 6} If nsgg”" corresponding to ports 0, 1, 2, and 3 corresponding to the target terminal
device are sequentially 0, 4, 0, and 4, region sets in which CO hopping can be performed and that
correspond to all the ports are sequentially CO={0, 1, 2, 4, 5, 6}, CO={4, 5, 6, 0, 1, 2}, CO={0, 1,
2,4,5, 6} and CO={4, 5, 6,0, 1, 2}.

[00407] On an (ngrs)™ SRS sending occasion, a CO corresponding to a port p; may be

calculated according to the following formula:
kPD = ny o NRB + (k%') + nSgaoortset 4 ké;fset) mod Krc, where

niae°Met = S(f (ngrs)mody).
[00408] When 'combOffsetHoppingSubset' is not configured,
S() =1,and Y = K+c.

[00409] When 'combOffsetHoppingSubset' is configured,

S() =1L, @p),andY = Ny o, .
[00410] ‘combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00411] Alternatively, on an (nsgs)" SRS sending occasion, a CO corresponding to a port p;
may be determined by using ¢, and Q. On the (ngrs)™ SRS sending occasion, the CO

corresponding to the port p; may be calculated according to the following formula:
kP = g NEE + (k%) + nganeffset 4 ké;fset) mod Krc, where

nine e = S(f (ngrs)mody).
[00412] When 'combOffsetHoppingSubset' is configured,
S =1L, @p),andY = Ny o, .
[00413] When 'combOffsetHoppingSubset' is not configured,

(D) = ([ l J X % + Il(lmodNLq,b‘,(pb\)) and Y= Q X Ny,

Nl'(pb‘
[00414] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a

switch indicating whether a CO hopping subset is enabled.

4‘, ifKTC =8

[00415] Manner 3.5: Q may be determined based on K¢, and Q = {2’ otherwise

[00416] A periodic extension manner is used as an example for description. As shown in FIG.

12, if the network device configures NS&S = 4, Ktc = 8, ngpe = 6, nézs = 0, ktc = 0, and

@, = 1110, Q = 2 may be determined according to the foregoing formula, ¢, = 11101110
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may be determined based on ¢,:, and the CO bias value set is CO={0, 1, 2, 4, 5, 6}. If ngtg“‘
corresponding to ports 0, 1, 2, and 3 of an SRS resource corresponding to the target terminal device
are sequentially 0, 4, 0, and 4, region sets in which CO hopping can be performed and that
correspond to all the ports are sequentially CO={0, 1, 2, 4, 5, 6}, CO={4, 5, 6, 0, 1, 2}, CO={0, 1,
2,4,5,6} and CO={4,5,6,0, 1, 2}.

[00417] On an (ngrs)™ SRS sending occasion, a CO corresponding to a port p; may be

calculated according to the following formula:
kPD = ny o NRB + (k%') + nSgaoortset 4 ké;fset) mod Krc, where

niae°Met = S(f (ngrs)mody).
[00418] When 'combOffsetHoppingSubset' is not configured,
S() =1,and Y = K+c.

[00419] When 'combOffsetHoppingSubset' is configured,

S() =1L, @p),andY = Ny o, .
[00420] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00421]  Alternatively, on an (nsgs)" SRS sending occasion, a CO corresponding to a port p;
may be determined by using ¢, and Q. On the (ngrs)™ SRS sending occasion, the CO

corresponding to the port p; may be calculated according to the following formula:
kPD = ng o NRB + (k%') + nSgaoortset 4 ké;fset) mod Krc, where

nine e = S(f (ngrs)mody).
[00422] When 'combOffsetHoppingSubset' is configured,
S =1L, @p),andY = Ny o, .
[00423] When 'combOffsetHoppingSubset' is not configured,

S(l) = (I;J X % + I, (ImodN, ,., (pb\)>, and Y=Q X Ny ,..

N1,

[00424] 'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.

[00425] Manner 4: Abitmap is preset, and the network device indicates an index R of the bitmap
to notify the bitmap, where the index R may be the index indicated by the network device in the
method 800.

[00426] For example, the bitmap may be determined based on the following Table 3.
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K1c Q R Bitmap

4 1 0 1110
1 1110
2 2 1010
0 1010

8 lor2 0 11101110

1 11011101

2 11001100

4 0 10101010

[00427] A periodic extension manner is used as an example for description. As shown in FIG.
12, if the network device configures N385 = 4, Ktc = 8, ngge " = 6, nézs = 0, k1c = 0, @) =
1110, Q = 2, and R=0, ¢, = 11101110 may be determined based on Table 3, and the CO bias
value setis CO={0, 1, 2, 4, 5, 6}. If nsgg”’i corresponding to ports 0, 1, 2, and 3 of an SRS resource
corresponding to the target terminal device are sequentially 0, 4, 0, and 4, region sets in which CO
hopping can be performed and that correspond to all the ports are sequentially CO={0, 1, 2, 4, 5,
6}, CO={4,5,6,0, 1, 2}, CO={0, 1, 2,4, 5, 6}, and CO={4, 5, 6,0, 1, 2}.

[00428] On an (ngrs)™ SRS sending occasion, a CO corresponding to a port p; may be

calculated according to the following formula:
kPD = ny o NRB + (k%') + nSgaoortset 4 ké;fset) mod Krc, where

nae°Met = S(f (ngrs)mody).
[00429] When 'combOffsetHoppingSubset' is not configured,
S() =1,and Y = Krc.

[00430] When 'combOffsetHoppingSubset' is configured,

S() =1L, @p),andY = Ny o, .
[00431] ‘'combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.
[00432] Alternatively, on an (nsgs)" SRS sending occasion, a CO corresponding to a port p;
may be determined by using ¢, and Q. On the (ngrs)™ SRS sending occasion, the CO

corresponding to the port p; may be calculated according to the following formula:
kY = ngyinNE® + (k%) + niaroffset 4 ké;fset) mod Krc, where

ng%n;b,offset — S(f(nSRs)modY).
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[00433] When 'combOffsetHoppingSubset' is configured,
S(l) = Il(l, (pb), and Y= Nl,(pb'
[00434] When 'combOffsetHoppingSubset' is not configured,

S(D) = <l ! J X % + Il(lmole,(pb‘,(pb\)) and Y= Q X Ny, -

N1y

[00435] ‘combOffsetHoppingSubset' is a parameter configured by the network device and is a
switch indicating whether a CO hopping subset is enabled.

[00436] With reference to FIG. 13 and FIG. 14, the following describes an SRS resource
allocation manner when an SRS resource includes eight ports.

[00437] When the SRS resource includes eight ports, in an implementation, the eight ports
included in the SRS resource may be divided into two groups, and each group includes four ports.
The two groups of ports are respectively mapped to different orthogonal frequency-division
multiplexing (orthogonal frequency-division multiplexing, OFDM) symbols, and orthogonal
multiplexing is performed on the two groups of ports by using time. For a port p; of the SRS

resource, a CS «; is defined as:

ncs,i
a; = 21 —= where

Ngrs

népe|(p;—1000)/2 .
(s + S LBEIRO) mog e if NSRS = 4 and nEiT™=6

SRS
nCS,i _ Nap /2
SRS — cs,max
n (p;—1000) .
(ngsRs + SRS nggs ) mod ngpe™ otherwise

[00438] For example, the network device configures, for the terminal device, a quantity of ports

N335 = 8, a comb number K¢ = 4, a maximum CS value ngge - = 12, and a CS start position

nggs = 0 that correspond to the SRS resource, and the eight ports of the SRS resource correspond
to port numbers p; = 1000,1001,1002,1003,1004,1005,1006,and 1007, CSs corresponding
to the eight ports are respectivelyaCS 0,aCS 3,aCS6,aCS9,aCS0,aCS3,aCS6,andaCS
9. If ports 1000,1001,1002,and 1003 are grouped into one group, ports
1004, 1005,1006,and 1007 are grouped into one group, and the two groups of ports occupy
different symbols, an allocation manner of the eight ports corresponding to the SRS resource may
be shown in FIG. 13.

[00439] However, when ports 1000, 1001, 1004, and 1005 are grouped into one group, and ports
1002, 1003, 1006, and 1007 are grouped into one group, a resource allocation situation is shown
in FIG. 13. Because a same resource is allocated to the port 1000 and the port 1004 (the port 1000
and the port 1004 have a same symbol, a same comb, and a same CS), a collision occurs. Because
a same resource is allocated to the port 1001 and the port 1005 (the port 1001 and the port 1005

have a same symbol, a same comb, and a same CS), a collision occurs.
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[00440] Therefore, when an SRS resource includes eight ports, and port groups are mapped to
different symbols, a problem that a resource collision occurs when inconsecutive port numbers are
allocated to a same group needs to be urgently resolved.

[00441] FIG. 15 shows another communication method according to an embodiment of this
application. The communication method may include the following steps.

[00442] S1501: Aterminal device receives third indication information sent by a network device.
[00443] S1502. The terminal device obtains, based on the third indication information, a port
number corresponding to an i port in N ports corresponding to a sounding reference signal SRS
resource.

[00444] N is a positive integer, i is less than or equal to N, and the N ports are divided into two
groups and the two groups are respectively mapped to different OFDM symbols.

[00445] S1503: Determine, based on a cyclic shift reference index and the port number
corresponding to the i port, a cyclic shift value corresponding to the i port; and determine, based
on a comb offset value and the port number corresponding to the i port, a comb corresponding to
the i"" port.

[00446]  The cyclic shift value corresponding to the it port is different from a cyclic shift value
corresponding to an (i+4)" port.

[00447] A cyclic shift value ngsgs of a port may be determined according to the following
formula.

[00448] Optionally, the following formula may be applied when N=8 and a higher-layer

parameter tdm is enabled:

SRS
. N; 2
csi a/

a0 ((p;—1000)+2|(p;—1000)/4])/2 ) . .
J(ngas += (o L )i mod ngza  if N5 = 8, higher layer parameter tdm is set to ‘enabled’and ngzg =6
Ngrs =

o ngsR’rgax((pi—1000)+2[(pi—1000)/4j)
Nggs + SRS

v mod ngpe if N3° = 8 and higher layer parameter tdm is set to ‘enabled’ and ngyg #6
a

or

S| ((p;—1000)—2|(p;—1000)/4|)/2 ) . .
J(rlgas + =88 (e NaSpRS/lZ : ) mod ngze  if N5 = 8, higher layer parameter tdm is set to ‘enabled’and ngzg =6
cs,i
Ngrs =

(TLCS + ngsR"gax((pi—1000)—2[(pi—1000)/4j)>
SRS

RS mod ngpe if N37 = 8 and higher layer parameter tdm is set to ‘enabled’ and ngyg #6
a

[00449] Alternatively, when a quantity of ports of the SRS resource is equal to 8, the higher-
layer parameter tdm is set to be enabled, and a maximum cyclic shift value is 6, the cyclic shift

value corresponding to the port i is determined according to the following formula:

esi _ [ .cs _I_né?a@axl((m—looo)ﬂl(pi—1000)/4J)/2J mod nSsmax
N2 SRS -

[00450] When a quantity of ports of the SRS resource is equal to 8, the higher-layer parameter
tdm is set to be enabled, and a maximum cyclic shift value is not 6, the cyclic shift value

corresponding to the port i is determined according to the following formula:
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esi [ cs népa((p;—1000)+2|(p;—1000)/4]) mod ncsmex
= NS 0d ngrs

[00451] Alternatively, when a quantity of ports of the SRS resource is equal to 8, the higher-
layer parameter tdm is set to be enabled, and a maximum cyclic shift value is 6, the cyclic shift

value corresponding to the port i is determined according to the following formula:

csi gSRnSanl((pl —1000) — ZI.(pl - 1000)/4])/2J cs,max
nggs = | NSk + SRS mod ngpe .
Ng*>/2

[00452] When a quantity of ports of the SRS resource is equal to 8, the higher-layer parameter
tdm is set to enable, and a maximum cyclic shift value is not 6, the cyclic shift value corresponding
to the port i is determined according to the following formula:

cs,m

ax
csi ngpe  ((p;—1000)—2|(p;—1000)/4]) cs,max

Ngrg =

[00453] A comb offset value k%) corresponding to a port is determined according to the

following formula:

{(ch + Krc/2) mod Krc if N3R® = 8, p; € {1001,1003,1005,1007}, higher layer parameter tdm is set to ‘enabled’ and ngg " = 6
e =

(Frc + Krc/2) mod Krc if Ng© = 8, p; € {1001,1003, 1005,10073, higher layer parameter tdm is set to ‘enabled’ and ns € {ngae- /2, ..., ngus - — 1} or
k¢ otherwise

{(ch + KTC/Z) mod K¢ ifNalspRS 8, p; € {1001,1003,1005,1007}, higher layer parameter tdm is set to ‘enabled’ and ngergaX =6
)
krd’ =

cs,max cs,max 1}

= (ETC + KTC/Z) mod Krc ifNaSpRS 8, p; € {1001,1003,1005,10073, higher layer parameter tdm is set to 'enabled’ and ngs € {nSRS /2, .., NgRg
Ferc otherwise

[00454]  Alternatively, when a quantity of ports of the SRS resource is equal to 8, the higher-
layer parameter tdm is set to be enabled, a maximum cyclic shift value is 6, and the port number
corresponding to the port i belongs to {1001,1003,1005,1007}, the cyclic shift value

corresponding to the port i is determined according to the following formula:

kP = (ke + Krc/2) mod Krc.
[00455] When a quantity of ports of the SRS resource is equal to 8, the higher-layer parameter
tdm is set to be enabled, the port number corresponding to the port i belongs to
{1001,1003,1005,1007} , and the initial cyclic shift value ngis belongs to
{naps /2, ..,naps " — 1}, the cyclic shift value corresponding to the port i is determined
according to the following formula:

k(p‘) (ktc + Krc/2) mod Krc.
[00456] When a quantity of ports of the SRS resource is equal to 8, the higher-layer parameter
tdm is set to be enabled, but the port number corresponding to the port i does not belong to
{1001,1003,1005,1007} and the initial cyclic shift value ngks does not belong to

{nepe™/2, ..., nepe™ — 1}, or a maximum cyclic shift value is not 6 and the port number

corresponding to the port i does not belong to {1001, 1003,1005,1007}, the cyclic shift value

corresponding to the port i is determined according to the following formula:
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) = e
[00457] In an embodiment, N=8, a port 0, a port 4, and a port 5 occupy a first OFDM symbol,
a port 2, a port 3, a port 6, and a port 7 occupy a second symbol, and the first symbol is different
from the second symbol.
[00458]  In embodiments of this application, the cyclic shift value corresponding to the it port
may be determined by using the port number corresponding to the i" port and the cyclic shift
reference index. Because the cyclic shift value corresponding to the i port is different from the
cyclic shift value corresponding to the (i+4)™ port, when the SRS resource includes eight ports,
and port groups are mapped to different symbols, a resource collision caused by allocating
inconsecutive port numbers to a same group can be avoided.
[00459] The foregoing describes the communication method provided in embodiments of this
application. The following describes an apparatus and a device in embodiments of this application
with reference to FIG. 16 and FIG. 17.
[00460] FIG. 16 is a diagram of a communication apparatus 1600 according to an embodiment
of this application. The apparatus 1600 may include a transceiver unit 1610, a storage unit 1620,
and a processing unit 1630. The transceiver unit 1610 is configured to receive or send instructions
and/or data. The transceiver unit 1610 may also be referred to as a communication interface or a
communication unit. The storage unit 1620 is configured to implement a corresponding storage
function, and store corresponding instructions and/or data. The processing unit 1630 may read the
instructions and/or the data in the storage unit, for the apparatus 1600 to implement the foregoing
communication method.
[00461] Inadesign, the apparatus 1600 may be configured to perform an action performed by
the terminal device in the foregoing method embodiments.
[00462] In an embodiment, the apparatus 1600 includes: the processing unit 1630, configured
to obtain an initial cyclic shift value of an i port in N ports corresponding to a sounding reference
signal SRS resource and first cyclic shift bias sets corresponding to the N ports, where N is a
positive integer, i is less than or equal to N, the first cyclic shift bias set is associated with a first
bitmap, and a length of the first bitmap is less than or equal to a maximum cyclic shift value; and
the transceiver unit 1610, configured to send an SRS based on the initial cyclic shift value and a
first cyclic bias of the it port in the first cyclic shift bias set.
[00463] In a possible implementation, the length of the first bitmap is equal to the maximum
cyclic shift value.
[00464] Ina possible implementation, the first cyclic shift bias set is an index of a bit 1 or a bit
0 in the first bitmap.
[00465] In a possible implementation, the first bitmap is obtained by adding 0 or 1 to a most
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significant bit of a bit in a second bitmap, and a length of the second bitmap is the maximum cyclic
shift value minus 1.

[00466] In a possible implementation, the first bitmap is associated with a third bitmap and a
value of Q, and the maximum cyclic shift value is equal to Q times a length of the third bitmap.
[00467] In a possible implementation, the value of Q is associated with at least one of the
following content: a quantity of ports that occupy a same comb in the SRS resource, a quantity of
ports that occupy different cyclic shifts in the SRS resource, or the maximum cyclic shift value.
[00468] In a possible implementation, the first bitmap is associated with an index indicated by
a network device.

[00469] In an embodiment, the apparatus 1600 includes: the processing unit 1630, configured
to obtain an initial comb offset value of an i*" port in N ports corresponding to an SRS resource
and first comb offset bias sets corresponding to the N ports, where N is a positive integer, i is less
than or equal to N, the first comb offset bias set is associated with a first bitmap, and a length of
the first bitmap is less than or equal to a comb number; and the transceiver unit 1610, configured
to send an SRS based on the initial comb offset value and a first comb bias of the i'" port in the
first comb offset bias set.

[00470] Inapossible implementation, the length of the first bitmap is equal to the comb number.
[00471] Inapossible implementation, the first comb offset bias set is an index of a bit 1 or a bit
0 in the first bitmap.

[00472] In a possible implementation, the first bitmap is obtained by adding 0 or 1 to a most
significant bit of a bit in a second bitmap, and a length of the second bitmap is the comb number
minus 1.

[00473] In a possible implementation, the first bitmap is associated with a third bitmap and a
value of Q, and the comb number is equal to Q times a length of the third bitmap.

[00474] In a possible implementation, the value of Q is associated with at least one of the
following content: a quantity of ports that occupy a same cyclic shift in the SRS resource, a
quantity of ports that occupy different combs in the SRS resource, or the comb number.

[00475] In a possible implementation, the first bitmap is associated with an index indicated by
a network device.

[00476] In an embodiment, the apparatus 1600 includes: the processing unit 1630, configured
to obtain an initial cyclic shift value of an i" port in N ports corresponding to a sounding reference
signal SRS resource and first cyclic shift bias sets corresponding to the N ports, where N is a
positive integer, i is less than or equal to N, the first cyclic shift bias set is associated with a third
bitmap and a value of Q, and a length of the third bitmap is less than or equal to a maximum cyclic
shift value; and the transceiver unit 1610, configured to send an SRS based on the initial cyclic
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shift value and a first cyclic bias of the it port in the first cyclic shift bias set.

[00477] In a possible implementation, the value of Q is associated with at least one of the
following content: a quantity of ports that occupy a same comb in the SRS resource, a quantity of
ports that occupy different cyclic shifts in the SRS resource, or the maximum cyclic shift value.
[00478] In an embodiment, the apparatus 1600 includes: the processing unit 1630, configured
to obtain an initial comb offset value of an it port in N ports corresponding to an SRS resource
and first comb offset bias sets corresponding to the N ports, where N is a positive integer, i is less
than or equal to N, the first comb offset bias set is associated with a third bitmap and a value of Q,
and a length of the third bitmap is less than or equal to a comb number; and the transceiver unit
1610, configured to send an SRS based on the initial comb offset value and a first comb bias of
the i port in the first comb offset bias set.

[00479] In a possible implementation, the value of Q is associated with at least one of the
following content: a quantity of ports that occupy a same cyclic shift in the SRS resource, a
quantity of ports that occupy different combs in the SRS resource, or the comb number.

[00480] Inanembodiment, acommunication apparatus is provided, including: a processing unit,
configured to obtain a port number corresponding to an i port in N ports corresponding to a
sounding reference signal SRS resource, where N is a positive integer, i is less than or equal to N,
the N ports are divided into two groups, and the two groups are respectively mapped to different
OFDM symbols; determine, based on a cyclic shift reference index and the port number
corresponding to the i port, a cyclic shift value corresponding to the i port; and determine, based
on a comb offset value and the port number corresponding to the it port, a comb corresponding to
the i port, where the cyclic shift value corresponding to the i" port is different from a cyclic shift
value corresponding to an (i+4)™ port.

[00481] Inadesign, the communication apparatus is configured to perform an action performed
by the terminal device in the foregoing method embodiments.

[00482] In an embodiment, the apparatus 1600 includes: the processing unit 1630, configured
to configure an initial cyclic shift value of an i port in N ports corresponding to an SRS resource
and first cyclic shift bias sets corresponding to the N ports, where N is a positive integer, i is less
than or equal to N, the first cyclic shift bias set is associated with a first bitmap, and a length of
the first bitmap is less than or equal to a maximum cyclic shift value; and the transceiver unit 1610,
configured to send first indication information to a terminal device, where the first indication
information includes the initial cyclic shift value and the first cyclic shift bias sets.

[00483] In a possible implementation, the length of the first bitmap is equal to the maximum
cyclic shift value.

[00484] In a possible implementation, the first cyclic shift bias set is an index of a bit 1 or a bit
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0 in the first bitmap.

[00485] In a possible implementation, the first bitmap is obtained by adding O or 1 to a most
significant bit of a bit in a second bitmap, and a length of the second bitmap is the maximum cyclic
shift value minus 1.

[00486] In a possible implementation, the first bitmap is associated with a third bitmap and a
value of Q, and the maximum cyclic shift value is equal to Q times a length of the third bitmap.
[00487] In a possible implementation, the value of Q is associated with at least one of the
following content: a quantity of ports that occupy a same comb in the SRS resource, a quantity of
ports that occupy different cyclic shifts in the SRS resource, or the maximum cyclic shift value.
[00488] In an embodiment, the apparatus 1600 includes: the processing unit 1630, configured
to configure an initial comb offset value of an i'" port in N ports corresponding to an SRS resource
and first comb offset bias sets corresponding to the N ports, where N is a positive integer, i is less
than or equal to N, the first comb offset bias set is associated with a first bitmap, and a length of
the first bitmap is less than or equal to a comb number; and the transceiver unit 1610, configured
to send second indication information to a terminal device, where the second indication
information includes the initial comb offset value and the first comb offset bias sets.

[00489] Inapossible implementation, the length of the first bitmap is equal to the comb number.
[00490] Ina possible implementation, the first comb offset bias set is an index of a bit 1 or a bit
0 in the first bitmap.

[00491] In a possible implementation, the first bitmap is obtained by adding 0 or 1 to a most
significant bit of a bit in a second bitmap, and a length of the second bitmap is the comb number
minus 1.

[00492] In a possible implementation, the first bitmap is associated with a third bitmap and a
value of Q, and the comb number is equal to Q times a length of the third bitmap.

[00493] In a possible implementation, the value of Q is associated with at least one of the
following content: a quantity of ports that occupy a same cyclic shift in the SRS resource, a
quantity of ports that occupy different combs in the SRS resource, or the comb number.

[00494] In a possible implementation, the first bitmap is associated with an index indicated by
a network device.

[00495] FIG. 17 is a diagram of another communication apparatus 1700 according to an
embodiment of this application.

[00496] The apparatus 1700 includes a memory 1710, a processor 1720, and a communication
interface 1730. The memory 1710, the processor 1720, and the communication interface 1730 are
connected through an internal connection path. The memory 1710 is configured to store
instructions. The processor 1720 is configured to execute the instructions stored in the memory
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1710, to control the communication interface 1730 to obtain information, so that the apparatus
1700 implements the foregoing communication method. Optionally, the memory 1710 may be
coupled to the processor 1720 through an interface, or integrated with the processor 1720.
[00497] It should be noted that the communication interface 1730 uses a transceiver apparatus,
for example, but not limited to, a transceiver. The communication interface 1730 may further
include an input/output interface (input/output interface).

[00498] The processor 1720 stores one or more computer programs, and the one or more
computer programs include instructions. When the instructions are run by the processor 1720, the
communication apparatus 1700 is enabled to perform the communication method in the foregoing
embodiments.

[00499] It should be understood that in embodiments of this application, the processor may be
a central control unit (central processing unit, CPU), or the processor may be another general-
purpose processor, a digital signal processor (digital signal processor, DSP), an application specific
integrated circuit (application specific integrated circuit, ASIC), a field programmable gate array
(field programmable gate array, FPGA) or another programmable logic device, a discrete gate or
transistor logic device, a discrete hardware component, or the like. The general-purpose processor
may be a microprocessor, or the processor may be any conventional processor or the like.
[00500] It should also be understood that in embodiments of this application, the memory may
include a read-only memory and a random access memory, and provide instructions and data to
the processor. A part of the processor may further include a non-volatile random access memory.
For example, the processor may further store information of a device type.

[00501] Inan implementation process, steps of the foregoing methods may be accomplished by
using an integrated logic circuit of hardware in the processor 1720 or instructions in a form of
software. The method disclosed with reference to embodiments of this application may be directly
performed by a hardware processor, or may be performed by using a combination of hardware in
the processor and a software module. The software module may be located in a mature storage
medium in the art, such as a random access memory, a flash memory, a read-only memory, a
programmable read-only memory, an electrically erasable programmable memory, or a register.
The storage medium is located in the memory 1710. The processor 1720 reads information in the
memory 1710, and implements the steps of the foregoing methods in combination with hardware
of the processor 1720. To avoid repetition, details are not described herein again.

[00502] Optionally, the communication interface 1730 in FIG. 17 may implement the
transceiver unit 1610 in FIG. 16, the memory 1710 in FIG. 17 may implement the storage unit
1620 in FIG. 16, and the processor 1720 in FIG. 17 may implement the processing unit 1630 in
FIG. 16.
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[00503] An embodiment of this application further provides a computer-readable storage
medium. The computer-readable storage medium stores program code. When the computer
program code is run on a computer, the computer is enabled to perform any method in FIG. 7 to
FIG. 15.

[00504] An embodiment of this application further provides a computer program product. The
computer product includes a computer program. When the computer program is run, a computer
is enabled to perform any method in FIG. 7 to FIG. 15.

[00505] An embodiment of this application further provides a chip, including a circuit. The
circuit is configured to perform any method in FIG. 7 to FIG. 15.

[00506] An embodiment of this application further provides a terminal device, including the
communication apparatus shown in FIG. 16 or FIG. 17.

[00507] An embodiment of this application further provides a network device, including the
communication apparatus shown in FIG. 16 or FIG. 17.

[00508] It may be clearly understood by a person skilled in the art that, for the purpose of
convenient and brief description, for a detailed working process of the foregoing system, apparatus,
and unit, refer to a corresponding process in the foregoing method embodiments. Details are not
described herein again.

[00509] In the several embodiments provided in this application, it should be understood that
the disclosed system, apparatus, and method may be implemented in other manners. For example,
the foregoing apparatus embodiments are merely examples. For example, division into the units is
merely logical function division. In an actual implementation, another division manner may be
used. 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.

[00510] 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.

[00511] In addition, functional units in embodiments of this application may be integrated into
one processing unit, each of the units may exist alone physically, or two or more units are
integrated into one unit.

[00512] When the functions are implemented in the form of a software functional unit and sold

or used as an independent product, the functions may be stored in a computer-readable storage
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medium. Based on such an understanding, the technical solutions of this application essentially,
the part contributing to the conventional technology, or a part 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 of the steps of
the methods described in embodiments of this application. The foregoing storage medium includes
any medium that can store program code, such as a USB flash drive, a removable hard disk, a read-
only memory (Read-Only Memory, ROM), a random access memory (Random Access Memory,
RAM), a magnetic disk, or an optical disc.

[00513] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope

of this application shall be subject to the protection scope of the claims.
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CLAIMS

1. A communication method, wherein the method comprises:

obtaining an initial cyclic shift value of an i port in N ports corresponding to a sounding
reference signal SRS resource and first cyclic shift bias sets corresponding to the N ports, wherein
N is a positive integer, i is less than or equal to N, the first cyclic shift bias set is associated with a
first bitmap, and a length of the first bitmap is less than or equal to a maximum cyclic shift value;
and

sending an SRS based on the initial cyclic shift value and a first cyclic bias of the i port in
the first cyclic shift bias set.

2. The method according to claim 1, wherein the length of the first bitmap is equal to the
maximum cyclic shift value.

3. The method according to claim 2, wherein the first cyclic shift bias set is an index of a bit
1 or a bit 0 in the first bitmap.

4. The method according to claim 2, wherein the first bitmap is obtained by adding 0 or 1 to
amost significant bit of a bit in a second bitmap, and a length of the second bitmap is the maximum
cyclic shift value minus 1.

5. The method according to claim 1, wherein the first bitmap is associated with a third bitmap
and a value of Q, and the maximum cyclic shift value is equal to Q times a length of the third
bitmap.

6. The method according to claim 4, wherein a value of Q is associated with at least one of
the following content: a quantity of ports that occupy a same comb in the SRS resource, a quantity
of ports that occupy different cyclic shifts in the SRS resource, or the maximum cyclic shift value.

7. The method according to claim 1, wherein the first bitmap is associated with an index
indicated by a network device.

8. A communication method, wherein the method comprises:

obtaining an initial comb offset value of an i port in N ports corresponding to an SRS
resource and first comb offset bias sets corresponding to the N ports, wherein N is a positive integer,
i is less than or equal to N, the first comb offset bias set is associated with a first bitmap, and a
length of the first bitmap is less than or equal to a comb number; and

sending an SRS based on the initial comb offset value and a first comb bias of the i port in
the first comb offset bias set.

9. The method according to claim 8, wherein the length of the first bitmap is equal to the
comb number.

10. The method according to claim 9, wherein the first comb offset bias set is an index of a
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bit 1 or a bit 0 in the first bitmap.

11. The method according to claim 9, wherein the first bitmap is obtained by adding 0 or 1 to
a most significant bit of a bit in a second bitmap, and a length of the second bitmap is the comb
number minus 1.

12. The method according to claim 8, wherein the first bitmap is associated with a third
bitmap and a value of Q, and the comb number is equal to Q times a length of the third bitmap.

13. The method according to claim 12, wherein the value of Q is associated with at least one
of the following content: a quantity of ports that occupy a same cyclic shift in the SRS resource, a
quantity of ports that occupy different combs in the SRS resource, or the comb number.

14. The method according to claim 8, wherein the first bitmap is associated with an index
indicated by a network device.

15. A communication apparatus, wherein the apparatus comprises:

a processing unit, configured to obtain an initial cyclic shift value of an i port in N ports
corresponding to a sounding reference signal SRS resource and first cyclic shift bias sets
corresponding to the N ports, wherein N is a positive integer, i is less than or equal to N, the first
cyclic shift bias set is associated with a first bitmap, and a length of the first bitmap is less than or
equal to a maximum cyclic shift value; and

a transceiver unit, configured to send an SRS based on the initial cyclic shift value and a first
cyclic bias of the i port in the first cyclic shift bias set.

16. The apparatus according to claim 15, wherein the length of the first bitmap is equal to the
maximum cyclic shift value.

17. The apparatus according to claim 16, wherein the first cyclic shift bias set is an index of
a bit 1 or a bit 0 in the first bitmap.

18. The apparatus according to claim 16, wherein the first bitmap is obtained by adding 0 or
1 to a most significant bit of a bit in a second bitmap, and a length of the second bitmap is the
maximum cyclic shift value minus 1.

19. The apparatus according to claim 15, wherein the first bitmap is associated with a third
bitmap and a value of Q, and the maximum cyclic shift value is equal to Q times a length of the
third bitmap.

20. The apparatus according to claim 19, wherein the value of Q is associated with at least
one of the following content: a quantity of ports that occupy a same comb in the SRS resource, a
quantity of ports that occupy different cyclic shifts in the SRS resource, or the maximum cyclic
shift value.

21. The apparatus according to claim 15, wherein the first bitmap is associated with an index
indicated by a network device.
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22. A communication apparatus, wherein the apparatus comprises:

a processing unit, configured to obtain an initial comb offset value of an i" port in N ports
corresponding to an SRS resource and first comb offset bias sets corresponding to the N ports,
wherein N is a positive integer, i is less than or equal to N, the first comb offset bias set is associated
with a first bitmap, and a length of the first bitmap is less than or equal to a comb number; and

a transceiver unit, configured to send an SRS based on the initial comb offset value and a first
comb bias of the i port in the first comb offset bias set.

23. The apparatus according to claim 22, wherein the length of the first bitmap is equal to the
comb number.

24. The apparatus according to claim 23, wherein the first comb offset bias set is an index of
abit 1 or a bit 0 in the first bitmap.

25. The apparatus according to claim 23, wherein the first bitmap is obtained by adding 0 or
1 to a most significant bit of a bit in a second bitmap, and a length of the second bitmap is the
comb number minus 1.

26. The apparatus according to claim 22, wherein the first bitmap is associated with a third
bitmap and a value of Q, and the comb number is equal to Q times a length of the third bitmap.

27. The apparatus according to claim 26, wherein the value of Q is associated with at least
one of the following content: a quantity of ports that occupy a same cyclic shift in the SRS resource,
a quantity of ports that occupy different combs in the SRS resource, or the comb number.

28. The apparatus according to claim 22, wherein the first bitmap is associated with an index
indicated by a network device.

29. A communication apparatus, comprising a processor and a memory, wherein the processor
is coupled to the memory, and is configured to: read and execute instructions in the memory, to
perform the method according to any one of claims 1 to 7

30. Acommunication apparatus, comprising a processor and a memory, wherein the processor
is coupled to the memory, and is configured to: read and execute instructions in the memory, to
perform the method according to any one of claims 8 to 14

31. A computer-readable storage medium, wherein the computer-readable storage medium
stores program code, and when the computer program code is run on a computer, the computer is
enabled to perform the method according to any one of claims 1 to 14.

32. A chip, comprising a circuit, wherein the circuit is configured to perform the method
according to any one of claims 1 to 14.

33. Aterminal device, comprising the apparatus according to any one of claims 15 to 30.

64



