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Description
TECHNICAL FIELD

[0001] This application relates to the communications field, and in particular, to a method for sending a sounding
reference signal SRS and a communication device.

BACKGROUND

[0002] Inalongterm evolution (longterm evolution, LTE) system or an LTE-advanced (LTE-advanced, LTE-A) system,
uplink measurement of a terminal device is implemented by sending a sounding reference signal (sounding reference
signal, SRS). A network device obtains uplink channel state information by measuring the SRS sent by the terminal
device. Further, in the LTE system or the LTE-A system, because terminal devices have different distances to the network
device (for example, a base station), a terminal device with a long distance to the network device may be limited by
power. To ensure that the base station receives an SRS with sufficient signal strength, a narrowband needs to be ensured
for the terminal device to send an SRS. In this case, measurement of a total system bandwidth can be completed only
through SRS frequency hopping.

[0003] However, in the LTE system or the LTE-A system, frequency hopping is performed based on a bandwidth
configured at a cell level. That is, a frequency hopping manner for the terminal device is determined based on a total
SRS measurement bandwidth that is specifically configured for a cell, and only inter-slot frequency hopping is supported.
In addition, LTE does not support aperiodic SRS measurement.

[0004] It can be learned that, an existing communications system does not well support frequency hopping manners,
and has relatively poor flexibility.

[0005] 3GPP Draft Document R1-1718549 discloses a method related to SRS Frequency hopping in NR. 3GPP Draft
Document R1-1716915 discloses a SRS frequency hopping design.

[0006] EP 3618335 A1 discloses a method of transmitting a sounding reference symbol (SRS) at a user equipment
(UE), which includes receiving, from a base station, first information including information on at least one predetermined
SRS sequence parameter configured in association with a frequency hopping pattern among SRS sequence parameters,
generating an SRS sequence using a value of a parameter corresponding to a frequency hopping pattern configured in
the UE with respect to the at least one predetermined SRS sequence parameter, and transmitting the SRS, to which
the generated SRS sequence is applied, to the base station through SRS resources.

SUMMARY

[0007] This application provides a method for sending a reference signal and a communication device, to support a
plurality of frequency hopping manners, thereby improving frequency hopping flexibility. The present invention is defined
by the method of independent claim 1, by the device of independent claim 3, by the computer-readable storage medium
of claim 5 and by the computer program product of claim 6. Additional features of the invention are presented in the
dependent claims. In the following, parts of the description and drawing referring to embodiments, which are not covered
by the claims, are not presented as embodiments of the invention, but as examples useful for understanding the invention.
[0008] Inthe embodiments of this application, the network device can support a plurality of frequency hopping manners
by configuring the repetition factor of the SRS resource. For example, the network device can support inter-slot frequency
hopping, inter-slot frequency hopping and frequency hopping on each symbol in a slot, inter-slot frequency hopping and
frequency hopping on every two symbols in a slot, and frequency hopping of a periodic or semi-persistent (semi-persistent)
SRS resource and frequency hopping of an aperiodic SRS. This can improve frequency hopping flexibility.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

FIG. 1 shows a wireless communications system 100 to which embodiments of this application are applicable;
FIG. 2 a schematic interaction diagram of sending a reference signal according to an embodiment of this application;
FIG. 3 is a schematic diagram of a repetition factor of an SRS resource;

FIG. 4 is a schematic diagram of postponing sending an SRS by a terminal device;

FIG. 5 is a schematic diagram of determining a second frequency domain resource according to an embodiment of
this application;

FIG. 6 is a schematic diagram of determining a third frequency domain resource according to an embodiment of
this application;
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FIG. 7 is a schematic diagram of sending an SRS by a terminal device;

FIG. 8 is another schematic diagram of sending an SRS by a terminal device;

FIG. 9 shows a frequency hopping pattern based on a configuration according to an embodiment of this application;
FIG. 10 shows a frequency hopping pattern based on another configuration according to an embodiment of this
application;

FIG. 11 shows a frequency hopping pattern based on a configuration;

FIG. 12 shows a frequency hopping pattern based on another configuration;

FIG. 13 shows a frequency hopping pattern based on a configuration according to an embodiment of this application;
FIG. 14 shows a frequency hopping pattern based on another configuration according to an embodiment of this
application;

FIG. 15 shows a frequency hopping pattern based on a configuration according to an embodiment of this application;
FIG. 16 shows a frequency hopping pattern based on another configuration according to an embodiment of this
application;

FIG. 17 is a schematic block diagram of a terminal device 500 according to an embodiment of this application;
FIG. 18 is a schematic block diagram of a network device 600 according to an embodiment of this application;
FIG. 19is a schematic structural diagram of a terminal device 700 according to an embodiment of this application; and
FIG. 20 is a schematic structural diagram of a network device 800 according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0010] The following describes technical solutions of this application with reference to accompanying drawings. Ex-
ample useful for fully understanding the invention but not necessarily comprising all features necessary to implement
the invention are also described.

[0011] FIG. 1 shows a wireless communications system 100 to which embodiments of this application are applicable.
The communications system 100 may include at least one network device 101. The network device 101 communicates
with one or more terminal devices (for example, a terminal device 102 and a terminal device 103 shown in FIG. 1). The
network device 101 may be a base station, a device obtained after a base station is integrated with a base station
controller, or another device having a similar communication function.

[0012] The wireless communications system described in the embodiments of this application may include but is not
limited to: a global system for mobile communications (global system of mobile communication, GSM) system, a code
division multiple access (code division multiple access, CDMA) system, a wideband code division multiple access (wide-
band code division multiple access, WCDMA) system, a general packet radio service (general packet radio service,
GPRS), a long term evolution (long term evolution, LTE) system, a long term evolution advanced (LTE-A) system, an
LTE frequency division duplex (frequency division duplex, FDD) system, LTE time division duplex (time division duplex,
TDD), a universal mobile telecommunications system (universal mobile telecommunication system, UMTS), a worldwide
interoperability for microwave access (worldwide interoperability for microwave access, WiMAX) communications system,
a next-generation communications system (for example, fifth-generation (fifth-generation, 5G) communications system),
a system converged by a plurality of access systems, an evolved system, three application scenarios of a next-generation
5G mobile communications system:

eMBB, URLLC, and eMTC, or a future emerged new communications system.

[0013] The network device 101 in the embodiments of this application may be any device having a wireless receiving
and sending function or a chip that can be disposed in the device. The device includes but is not limited to: a base station
(for example, aNodeB NodeB or an evolved NodeB eNodeB), a network device in afifth-generation (5G) communications
system (for example, a transmission point (transmission point, TP), atransmission reception point (transmission reception
point, TRP), a base station, or a small cell device), a network device in a future communications system, and an access
node, a wireless relay node, a wireless backhaul node, and the like in a wireless fidelity (wireless-fidelity, Wi-Fi) system.
[0014] The terminal device (for example, the terminal device 102 in FIG. 1) in the embodiments of this application may
include various access terminals having a wireless communication function, a subscriber unit, a subscriber station, a
mobile station, a mobile console, a remote station, a remote terminal, a mobile device, a user terminal, a terminal, a
wireless communications device, a user agent, or a user apparatus. For example, the terminal device may be a mobile
phone (mobile phone), a tablet computer (Pad), a computer having a wireless sending and receiving function, a virtual
reality (Virtual Reality, VR) terminal device, an augmented reality (Augmented Reality, AR) terminal device, a wireless
terminal in industrial control (industrial control), a machine type communication (machine type communication, MTC)
terminal, customer premise equipment (customer premise equipment, CPE), a wireless terminal in self driving (self
driving), a wireless terminal in remote medicine (remote medical), a wireless terminal in a smart grid (smart grid), a
wireless terminal in transportation safety (transportation safety), a wireless terminal in a smart city (smart city), a wireless
terminal in a smart home (smart home), and the like. An application scenario is not limited in the embodiments of this
application. In this application, the foregoing terminal device and the chip that can be disposed in the foregoing terminal
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device are collectively referred to as a terminal device.

[0015] For ease of understanding the solutions, some concepts in the embodiments of this application are briefly
described first.

[0016] An SRS resource is aresource that is configured by the network device for the terminal device and that is used
for sending a sounding reference signal SRS. In the embodiments of this application, the terminal device sends an SRS
to the network device on a per time unit basis. The SRS resource configured by the network device for the terminal
device includes configurations of a frequency domain resource, a time domain resource, a code domain resource, and
the like. The embodiments of this application are mainly about the configurations of the time domain resource and the
frequency domain resource. Optionally, the SRS resource may be understood as an SRS resource configuration.
[0017] A time unit described in the embodiments of this application may be a subframe, a slot, a mini-slot, or a
transmission time interval (transmission time interval, TTI), and a first time unit is used as an example of a time unit.
Alternatively, the first time unit may be understood as a time unit in which an SRS needs to be transmitted currently.
[0018] A total bandwidth to be measured represents a frequency hopping range, and is one element in a bandwidth
set configured by using a user-level configuration parameter Cgrg, and denoted as by, in this application.

[0019] In addition, that "the total bandwidth to be measured includes K non-overlapping frequency resources" and "a
total quantity K of hops" described in the embodiments of this application actually describe the total bandwidth to be
measured from different perspectives. In other words, the total bandwidth to be measured can be covered in measurement
only after frequency hopping of K hops is performed. Each hop corresponds to a bandwidth occupied by one of the K
non-overlapping frequency resources. In addition, a bandwidth occupied by each of the K non-overlapping frequency
resources is an SRS bandwidth.

[0020] The user-level configuration parameter Cgqrg is used to configure the bandwidth set, where the bandwidth set
includes a plurality of SRS bandwidths.

[0021] A user-level configuration bandwidth Bgrg is an SRS bandwidth in the bandwidth set configured by using Cgqrg.
[0022] The SRS bandwidth is a bandwidth used to transmit an SRS in a symbol.

[0023] For meanings of these parameters, refer to a related description in LTE. It should be noted that, in LTE, Cgrg
is a cell-level configuration parameter, whereas in NR, Cggrg is a user-level configuration parameter.

[0024] In addition, two concepts easy to be mixed in the embodiments of this application are briefly distinguished. One

SRS
is a quantity synb of symbols that can be occupied by the SRS resource in a time. The other is a quantity of symbols
in which the terminal device sends an SRS to the network device in a time unit. The former one may be considered as

a configuration of the network device. The terminal device can send the SRS by using the configuration of the network
SRS
device. In this case, the quantity of symbols used by the terminal device for sending the SRS is equal to symb

Alternatively, the terminal device may send the SRS by using a part of the SRS resource (for example, a part of frequency
domain resource or a part of time domain resource) configured by the network device. In this case, the quantity of

SRS
symbols used by the terminal device for sending the SRS is not equal to Symb , and may be, for example, less than
SES
Nsymb _

[0025] In addition, numbers "first", "second", and the like that appear in the embodiments of this application are merely
used for distinguishing between different described objects, for example, for distinguishing between different frequency
domain resources (for example, afirst frequency domain resource and a second frequency domain resource), a threshold
(for example, a first threshold, a second threshold, and a third threshold), or configuration information, and should not
constitute a limitation on the technical solutions in the embodiments of this application.

[0026] FIG. 2 a schematic interaction diagram of sending a reference signal according to an embodiment of this
application.

[0027] This specification describes the technical solutions in the embodiments of this application by using a sounding
reference signal (sounding reference signal, SRS) as an example. The technical solutions in this application may be
further applied to scenarios of transmission of other reference signals for channel measurement.

[0028] 210. A network device sends first configuration information of an SRS resource to a terminal device. The
terminal device receives the first configuration information of the SRS resource from the network device.

[0029] The first configuration information of the SRS resource is used to indicate time domain parameters configured
by the network device for the SRS resource. Specifically, these time domain parameters include a slot-level time domain
parameter and a symbol (symbol)-level time domain parameter. For a periodic or semi-persistent (semi-persistent) SRS
resource, the slot-level time domain parameter includes a period and a time domain offset of the SRS resource.
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[0030] For an aperiodic SRS resource, the slot-level time domain parameter includes a time domain offset of the SRS
resource, or a minimum value of the time domain offset.

[0031] NR supports different subcarrier spacings and a relatively large carrier range. In addition, channel changing
speeds are different at different carrier frequencies. For example, a channel changes quickly at a high frequency, and
changes slowly atalow frequency. In addition, different subcarrier spacings correspond to different slot lengths. Therefore,
considering all these factors, a same slot-level period corresponds to different absolute time lengths. For example, a
time length of a 15 kHz slot may be four times a time length of a 60 kHz slot.

[0032] To consider measurement requirements of the terminal device on both the carrier frequency and the subcarrier
spacing, this embodiment of this application provides the following three configuration solutions (denoted as Solution
A, Solution B, and Solution C below).

Solution A

[0033] A relatively large period-configurable range is supported.

[0034] In Solution A, the network device may configure a slot-level parameter of an SRS resource based on Table 1.
Compared with a configuration in LTE in which only a period ranging from 2 ms to 320 ms is supported, a configuration
of 640 slots and 1280 slots is added. The network device can configure a relatively large slot-level period for a relatively
large subcarrier spacing.

Table 1
SRS slot configuration index (Iggg) | Slot-level period Tgrg | Slotoffset T et
0-4 5 ! srs
5-14 10 I sprs-5
15-34 20 I srs- 15
35-74 40 I srs- 35
75-154 80 I srs- 75
155-314 160 I srs- 155
315-634 320 I srs-315
635-1274 640 | sps - 635
1275-2554 1280 I srs- 1275
2555-4095 reserved reserved

[0035] Alternatively, referring to Table 2, a case in which the period is 2 may not be included.

Table 2
SRS slot configuration index (Igrg) | Slot-level period Tgrg | Slotoffset T et
2-6 5 I sps-2
7-16 10 lsps-7
17-36 20 I sps-17
37-76 40 I srs- 37
77-156 80 I sps- 77
157-316 160 l sps- 157
317-636 320 I sps-317
637-1276 640 | sgps - 637
1277-2556 1280 I srs- 1277
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(continued)
SRS slot configuration index (Iggg) | Slot-level period Tgrg | Slotoffset Tyget
2557-4095 reserved reserved

[0036] Alternatively, referring to Table 3, some periods includes a plurality of time offsets. Empty parts in Table 3 are

not limited.
Table 3
SRS slot configurationindex (Igrg) | Slot-level period Tgrg | Slot offset T seet
0 5 {0,1}
1 5 {0,2}
2 5 {0,3}
3 5 {0,4}
4 5 {1.2}
5 5 {1,3}
6 5 {1,4}
7 5 {2,3}
8 5 {2,4}
9 5 {3,4}
5
10
20
40
80
160
320
640
1280
reserved
Solution B
[0037] Different subcarrier spacings correspond to different configuration tables, or a group of subcarrier spacings
correspond to a group of configuration tables.
[0038] For example, referring to Table 4 and Table 5, 15 kHz corresponds to a period of 2 to 320 slots, and 60 kHz
corresponds to a period of 10 to 1280 slots.
Table 4
SRS slot configuration index 15 kHz (relatively long slot) | Slot-level period 15 kHz Tgrg (slot) | Slot offset 15 KHz T et
0-1 2 Isrs
2-6 5 I sps-2
7-16 10 lsprs-7
17-36 20 I grs-17
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(continued)
SRS slot configuration index 15 kHz (relatively long slot) | Slot-level period 15 kHz Tgrg (slot) | Slot offset 15 KHz T et
37-76 40 I srs - 37
77-156 80 I srs- 77
157-316 160 I srs - 157
317-636 320 l srs - 317
636-639 reserved reserved
Table 5
SRS slot configuration index 60 kHz (relatively short Slot-level period 60 kHz Tgrg Slot offset 60 kHz
slot) (slot) Toffset
0-9 10 Isrs
10-29 20 I srs- 10
30-69 40 I srs - 30
70-149 80 I srs- 70
150-309 160 I srs - 150
310-629 320 I srs-310
630-1269 640 I srs - 630
1270-2549 1280 I srs - 1270
2550-4095 reserved reserved

[0039] Alternatively, the case in which the period is 2 may not be included, or one period includes a plurality of offsets.
Solution C

[0040] Different carrier frequencies correspond to different configuration tables. For example, Table 4 and Table 5 in
Solution B respectively correspond to carrier frequencies above 6 GHz and below 6 GHz. Alternatively, different carrier
frequencies correspond to different period units. For example, in the tables in Solution A and Solution B, a slot is used
as a unit of the period. However, in Solution C, a period unit corresponding to a carrier frequency below 6 GHz is k=21
slots, and a period unit corresponding to a carrier frequency above 6 GHz is k=2"2 slots. Referring to Table 6, w is an
index of a subcarrier spacing.

Table 6

n Subcarrier spacing
Af=2#15 [kHz]

0 15

1 30

60

120

240

480

a|lbr|lwO|DN
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[0041] Alternatively, the case in which the period is 2 may not be included, or one period includes a plurality of offsets.
[0042] In addition, for an aperiodic SRS resource, the network device may configure or predefine a time interval
between a PDCCH or a control resource set (Control Resource Set, CORESET) carrying DCI and the SRS resource,
or a minimum value of the time interval.

[0043] For ease of description, a slot in which the PDCCH or the CORESET carrying the DCl is located is denoted as
a slot m, and a slot in which the SRS resource is located is denoted as a slot n, where m<n, and both m and n are
positive integers.

[0044] Specifically, the period may be measured in units defined in optional cases listed below.

(1) A slot-level interval between the slot m and the slot n.
(2) A symbol-level interval between a symbol in which the PDCCH or the CORESET carrying the DCI is located
and the first or the last symbol of the SRS resource in the slot n.

[0045] For the case (2), optionally, a starting symbol of the SRS resource does not need to be configured. Optionally,
optional values of the symbol-level interval fall within a particular range, ensuring that the SRS resource is mapped to
symbols that can be used for sending an SRS, for example, the last six symbols of the slot n.

(3) Atime interval is configured by the network device, and the time interval has a minimum value, where the minimum
value may be predefined. For example, the minimum value may be predefined as four slots. Alternatively, the
minimum value may be reported by the terminal device to the network device based on a measurement capability
of the terminal device. Optionally, the network device may select a time interval from some candidate values and
configure the time interval for the terminal device.

(4) The terminal device may report at least one of the following: a time interval, a minimum value of a time interval,
and a candidate value of a time interval.

(5) The network device configures the time interval for the SRS resource.

[0046] Optionally, the network device configures a time interval for an SRS resource set including the SRS resource.
When sending an SRS resource in an SRS resource set, the terminal device uses the time interval of the SRS resource
set. In this case, optionally, the network device may not need to configure time interval information for each SRS resource
in the SRS resource set. Alternatively, the terminal device determines a time interval between transmission of the DCI
and transmission of the SRS resource based on both the time interval of the SRS resource set and the time interval of
the SRS resource (for example, adding the two). The time interval of the SRS resource set and/or the time interval of
the SRS resource may be determined based on an identifier of the SRS resource set or an identifier of the SRS resource.
For example, the time interval is equal to an identifier value or a sum of an identifier value and an offset value.

[0047] The terminal device determines a time domain resource of the SRS resource based on the symbol or the slot
in which the PDCCH or the CORESET carrying the DCl is located and the time interval. For example, the terminal device
determines that m is a sum of n and the time domain interval. For another example, the terminal device determines a
time domain resource of the SRS resource based on a sum of the symbol in which the PDCCH or the CORESET carrying
the DCl is located and the time domain interval.

[0048] Optionally, the DCI may be used to trigger at least one SRS resource, or may be used to trigger at least one
SRS resource set. When the DCI is used to trigger the SRS resource set, the DCI includes identification information
used to indicate the SRS resource set or an identifier used to indicate the SRS resource set.

[0049] Optionally, the foregoing method for determining a time domain interval for an aperiodic SRS may be further
applied to a semi-persistent (semi-persistent) SRS.

[0050] The semi-persistent SRS means that DClora MAC CE may be used to trigger to activate (activate) transmission
of an SRS, and DCI or a MAC CE may be used to trigger to deactivate (deactivate) the transmission of the SRS.
Alternatively, DCI ora MAC CE may be used to trigger to activate (activate) transmission of an SRS, and the transmission
of the SRS is deactivated after a period of time. The period of time may be specified in a protocol (and does not need
to be configured by the base station, locally prestored, or preconfigured) or configured by the base station. Alternatively,
activation may be performed after a period of time after the configuration information is received, and DCI or a MAC CE
is used to trigger deactivation, or deactivation is performed after a period of time. The period of time from receiving the
configuration information to performing the activation may be specified in the protocol (and does not need to be configured
by the base station, locally prestored, or preconfigured) or configured by the base station. The period of time from the
activation to the deactivation may also be specified in the protocol (and does not need to be configured by the base
station, locally prestored, or preconfigured) or configured by the base station.

[0051] Similar to the method for determining a time domain interval for an aperiodic SRS, the base station configures
or predefines a first time interval and/or a second time interval. The first time interval is a time interval or a minimum
value of the time interval between a PDCCH or a CORESET in which DCI activating a semi-persistent SRS resource is
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located or a PDSCH in which a MAC CE activating a semi-persistent SRS resource is located and the semi-persistent
SRS resource. For example, the terminal device may start to perform transmission at a first transmission opportunity of
the semi-persistent SRS after the time interval, where the transmission opportunity is determined based on time domain
configuration information of the semi-persistent SRS. The second time interval is a time interval between a PDCCH or
a CORESET in which DCI deactivating the semi-persistent SRS resource is located or a PDSCH in which a MAC CE
deactivating the semi-persistent SRS resource is located and a time point at which transmission of the semi-persistent
SRS resource is stopped or the SRS resource is transmitted for the last time. For example, the terminal device may
stop transmitting the semi-persistent SRS after the time interval.

[0052] Optionally, specific methods for configuring and reporting a time interval are the same as those corresponding
to the aperiodic SRS resource.

[0053] Optionally, the DCI or the MAC CE may be used to activate or deactivate at least one semi-persistent SRS
resource, or may be used to activate or deactivate at least one semi-persistent SRS resource set. When the DCI or the
MAC CE is used to activate or deactivate the semi-persistent SRS resource set, the DCI or the MAC CE includes
identification information used to indicate the semi-persistent SRS resource set, an identifier used to indicate the SRS
resource set, or an identifier of the semi-persistent SRS resource set in all semi-persistent SRS resource sets or in all
SRS resource sets, orthe DCI or the MAC CE provides support in a form of a bitmap. Each bit in the bitmap corresponds
to one semi-persistent SRS resource set. A length of the bitmap is not less than a quantity of configured semi-persistent
SRS resource sets, or equal to the quantity of semi-persistent SRS resource sets or a maximum quantity of semi-
persistent SRS resource sets. Optionally, some rows or some columns in the tables in the foregoing solutions may be
separately used, or at least some rows or at least some columns may be used as a part of a complete configuration
table. This is not limited herein.

[0054] Symbol-level time domain parameters of the SRS resource are described below.

[0055] In this embodiment of this application, the symbol-level time domain parameters of the SRS resource mainly
include the following:

(1) A starting symbol of the SRS resource in a slot.
[0056] Because an SRS is usually configured in last M symbols in a slot, a starting symbol of the SRS resource in the
slot is in the last M symbols in the slot. When a starting symbol of the SRS resource in a slot is in the last six symbols

of the slot, a position of the starting symbol of the SRS resource in the slot is the last six symbols.

(2) A quantity of symbols of the SRS resource.

SRS
[0057] The quantity of symbols of the SRS resource is a quantity (denoted as symb below) of symbols occupied
SRS
by the SRS resource in a slot, where Vb s a positive integer.

(3) A repetition factor of the SRS resource.

[0058] In this embodiment of this application, the repetition factor of the SRS resource is a quantity N of positions at
which the SRS resource is mapped to a same subcarrier and mapped to at least one continuous symbol in a slot, where
N-1 and is an integer.

[0059] For brevity in description, the repetition factor of the SRS resource is denoted as L, below, that is, L,=N.
[0060] In this embodiment of this application, the repetition factor may also be referred to as a repetition length.
[0061] FIG. 3 is a schematic diagram of a repetition length of an SRS resource. For example, in FIG. 3, a quantity of
symbols of the SRS resource is equal to 4. As shown in (A) in FIG. 3, the repetition length of the SRS resource is equal
to 1. As shown in (B) in FIG. 3, the repetition length of the SRS resource is equal to 2. As shown in (C) in FIG. 3, the
repetition length of the SRS resource is equal to 4.

[0062] It may be understood that, the starting symbol of the SRS resource in the slot, the quantity of symbols of the
SRS resource, and the repetition length of the SRS resource meet some constraint relationships. For example, the
starting symbol of the SRS resource in the slot determines a maximum value of the quantity of symbols of the SRS
resource. For example, if a start position of the SRS resource in the slot is the last symbol in the slot, the quantity of
symbols of the SRS resource is only equal to 1. For another example, the quantity of symbols of the SRS resource
determines the repetition length of the SRS resource. In other words, the repetition length of the SRS resource does
not exceed the quantity of symbols of the SRS resource.
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[0063] If a quantity of symbols in a slot is denoted as N, and indexes of symbols in the slot is 0 to N-1, where N is a
positive integer, the constraint relationships may be represented as follows:

(1) A maximum value of the starting symbol of the SRS is not greater than N M.
(2) A sum of the quantity of symbols of the SRS resource and the starting symbol of the SRS resource is not greater
than N-1.

[0064] Optionally, the quantity of symbols of the SRS resource may be equal to 1, 2 or 4.

[0065] Optionally, the repetition factor of the SRS resource may be equal to 1, 2 or 4.

[0066] Further, considering these constraint relationships, this application proposes to jointly encode the three symbol-
level time domain parameters of the SRS resource, to reduce resource overheads.

[0067] Itmay be understood that, the starting symbol of the SRS resource, the quantity of symbols of the SRS resource,
and the repetition factor of the SRS resource may be jointly encoded by the network device, and then sent to the terminal
device by using a piece of signaling. For example, this signaling may be the first configuration information in this em-
bodiment of this application. The following describes Table 7 for joint encoding by using M=6 as an example.

Table 7
Symbol configuration of Starting symbol symbol Repetition length L, ofan SRS
an SRS resource Dgrg lstarz Quantity SRS of symbols | resource (symbol)
SRS of an SRS resource
0-5 13-Dgrs 1 1
6-10 18-Dgrg 2 1
11-15 23-Dgrs 2 2
16-18 26-DgRrg 4 1
19-21 29-Dgrg 4 2
22-24 32-Dgrg 4 4
25-31 reserved reserved reserved

[0068] In an optional solution, the repetition length of the SRS resource may alternatively be separately configured,
referring to Table 8 below.

Table 8
Symbol configuration of an SRS resource | Starting symbol Symbol
e lgfggl Quantity SRS of symbols of an SRS
resource
0-5 13-Dggrs 1
6-10 18-Dgrs 2
11-13 12-Dgrg 4
14-15 reserved reserved

[0069] In addition, the repetition length of the SRS resource is configured as Table 9.

Table 9

Configuration of a repetition length of an SRS resource | Repetition length L, of an SRS resource

00 1
01 2

1"



10

15

20

25

30

35

40

45

50

55

EP 3713 335 B9

(continued)

Configuration of a repetition length of an SRS resource | Repetition length L, of an SRS resource

10 4

11 reserved

[0070] Optionally, some rows or some columns in the tables in the foregoing solutions may be separately used, or at
least somerows or atleast some columns may be used as a part of a complete configuration table. This is not limited herein.
[0071] 220. The terminal device determines, based on time domain configuration information of the SRS resource,
that the SRS resource is mapped to at least one first frequency domain position in a first time unit.

[0072] For an aperiodic SRS resource, the time domain configuration information of the SRS resource may be carried
in downlink control information (Downlink Control Information, DCI).

[0073] If a slot in which the terminal device receives the downlink control information is a slot n, the terminal device
may send an SRS to the network device in a slot n+k, where k is a time domain offset of the SRS resource, and n and
k are positive integers.

[0074] If an SRS cannot be sent in a symbol that is configured in the slot n+k and that is used for sending an SRS,
for example, the SRS resource and the PUCCH or the PUSCH are configured in a same symbol, or a slot format indicator
(Slot Format Indicator, SFI) indicates that the SRS resource is a downlink resource or an unknown resource, the terminal
device sends an SRS on a same symbol position in a slot n+k+1. FIG. 4 is a schematic diagram of postponing sending
an SRS by a terminal device.

[0075] Further, if the SRS still cannot be sent in a symbol that is configured in the slot n+k+1 and that is used for
sending an SRS, the terminal device sends the SRS in a slot n+k+2, and so on. However, to avoid postponing sending
the SRS for a plurality of times, the network device may preconfigure a maximum time domain offset t (where t>0 and
is an integer) for sending the SRS. That is, an SRS that is triggered by DCI in the slot n will not be sent in a slot after a
slot n+t. The time domain offset t may be configured by using higher layer signaling and/or DCI of the network device.
Alternatively, t may be predefined.

[0076] The following describes the process of determining, by the terminal device based on the first configuration
information, at least one first frequency domain resource to which the SRS resource is mapped in a first time unit.
[0077] For ease of understanding, the following describes an example in which a time unit is a slot. Specifically, the
terminal device determines, based on the first configuration information of the SRS resource and a current slot, a count
ngpg of for SRS sending, and then determines, based on ngrg, a frequency domain resource to which the SRS resource
is mapped in the current slot (where the frequency domain resource is referred to as a first frequency domain resource
in this application, and a bandwidth of the first frequency domain resource is the SRS bandwidth and is configured by
using Bggrg)-

[0078] The following separately describes a periodic (including semi-persistent) SRS resource and an aperiodic SRS
resource.

1. Periodic or semi-persistent SRS resource.

[0079] For a periodic or semi-persistent SRS resource, ngrg represents a count of positions that can be used for
transmitting an SRS on a same subcarrier in continuous symbols in a radio frame period. ngrg can be determined
through calculation based on the following parameters: a system frame number, a slot number, a symbol number (namely,
a symbol index), a starting symbol of the SRS resource, a quantity of symbols of the SRS resource, and a repetition
factor of the SRS resource.

[0080] Specifically, nggrg may be determined through calculation according to the following formula (1):

Ngrs = \_(N si% '\_(” X N}%S +1)/ TSRSJ"'”symbol_lggi )/ L}’J (1)

SRS
[0081] Physical meanings of the parameters in the formula (1) are as follows: symb represents the quantity of
slot, 1
Jrame

symbols of the SRS resource; n represents the system frame number; represents the slot number; ng rep-
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SRS

resents a slot number in a frame; Tgrg represents an SRS resource period; N, represents a symbol in a slot; start
represents the starting symbol of the SRS resource in a slot (the starting symbol of the SRS resource for short below);

ISRS

L, represents the repetition factor of the SRS resource; and the symbol L 1 represents rounding down. symbol " start

represents a difference between a number of a symbol in the slot and a number of the starting symbol of the SRS
resource, and may be used as a separate variable, or may be obtained by using another expression, for example,
determined based on a number of a symbol in a subframe or a frame, the starting symbol of the SRS resource, and a

KN L )T

subframe number. \~( ame represents a sequence number of the current slot in all slots that can

be used to send the SRS in a frame period, and may be obtained through calculation by using another equivalent

NS | x N 4y T |

expression. Symb Jrame represents a quantity of all symbols that can be used to send the

SRS inaframe period by the current slot, and may be obtained through calculation by using another equivalentexpression.
[0082] Optionally, ngrg in the formula (1) may be a calculation method in a case, and it is not excluded that ngrg is
calculated according to another formula in another case.

2. Aperiodic SRS resource.
[0083]
(1) It is assumed that the aperiodic SRS resource supports only intra-slot frequency hopping.

[0084] In this case, ngrg represents a count of positions at which an SRS resource triggered this time is transmitted
on a same subcarrier and continuous symbols. ngrsis determined through calculation based on the following parameters:
a starting symbol of the SRS resource in a slot, a symbol number, and a repetition factor (denoted as L,) of the SRS
resource.

[0085] Specifically, ngrg may be determined through calculation according to the following formula (2):

Meps = L(n symbol Zjift)/L’J

[0086] Optionally, a quantity of symbols for SRS transmission is the smaller one of a quantity of symbols of the SRS
resource and a product of a total quantity of hops and the repetition factor. Therefore, when the quantity of symbols

SRS

Symb of the SRS resource is less than the product K « N of the total quantity of hops and the repetition factor, an

SRS
symb

SRS is sent for times of only the quantity of symbols of the SRS resource, that is, transmission is not performed

SRS
on all hops. Alternatively, when the quantity Symb of symbols of the SRS resource is greater than the product K « N
of the total quantity of hops and the repetition factor, an SRS is transmitted only in K « N symbols of the SRS resource,
and the SRS is not transmitted in a remaining symbol of the SRS resource. Optionally, the remaining symbol of the SRS

resource may be used to transmit another uplink channel (for example, a PUSCH) or may not be used for transmission,
SRS

or may be used to transmit another SRS. symbol " start represents a difference between a number of a symbol in the
slot and a number of the starting symbol of the SRS, and may be used as a separate variable, or may be obtained by
using another expression, for example, determined based on a number of a symbol in a subframe or a frame, the starting
symbol of the SRS, and a subframe number. The slot herein is determined based on the time interval described in step
210 and the resource on which the PDCCH or the CORESET that carries the DCI used to trigger SRS transmission is
located.
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[0087] For example, the constraint condition may be expressed as the following formula (3):

0<ngs <minf N3 1, 15 N, -1 )

Sym

[0088] Alternatively, the constraint condition may be expressed as the following formula (4):

Mgs = min{ Hﬁsjjﬁopa Ny - I,L(nwbol _lmmﬁ)/ L J} 4)

[0089] (2)Itis assumed thatthe aperiodic SRS resource supports intra-slot frequency hopping and inter-slot frequency
hopping.

[0090] In this case, ngrg represents a count of positions at which an SRS resource triggered this time is transmitted
on a same subcarrier and continuous symbols. ngrg may be determined through calculation based on the following
parameters: a starting symbol of the SRS resource, a quantity of symbols of the SRS resource, a repetition factor of the
SRS resource, a symbol number, a time difference between triggering DCI and a current slot, and a time domain offset.
The time domain offset described herein is the time interval in step 210 in the foregoing description.

[0091] Specifically, nggrg may be determined through calculation according to the following formula (5):

Ngs :L(Njfni.(nsA_Y;ﬁﬁet)-l_nsjmbol_lsiﬁ)/[‘rJ ()

SRS

[0092] Herein, a maximum value of ngrg is a total quantity of hops. symbol  start represents a difference between

a number of a symbol in the slot and a number of the starting symbol of the SRS, and may be used as a separate
variable, or may be obtained according to another expression, for example, determined based on a number of a symbol

in a subframe or a frame, the starting symbol of the SRS, and a subframe number. 5 is the time difference between

A

DCI triggering and the current slot. ( s ij@”) represents a difference between a number of the current slot and a
number of a slot in which the aperiodic SRS is transmitted for the first time, and may be obtained through calculation by

SRS A

. . N symb (ns - Toﬁ”ser) .
using another equivalent method. represents a quantity of all symbols that can be used to
transmit the aperiodic SRS starting from the first time of transmission of the aperiodic SRS until the current slot, and
may be obtained through calculation according to another equivalent expression.
[0093] After determining ngrs, the terminal device can determine, based on nggrg, at least one frequency domain
resource (referred to as the first frequency domain resource in this application) to which the SRS resource is mapped
in the current slot.
[0094] 230. The terminal device sends an SRS to the network device on the determined at least one first frequency
domain resource.
[0095] Afterthe terminal device determines the at least one first frequency domain resource to which the SRS resource
is mapped in the current slot in step 220, the terminal device sends the SRS to the network device on the at least one
first frequency domain resource in step 230.
[0096] A person skilled in the art should understand that the process in which the terminal device sends the SRS to
the network device on the at least one first frequency domain resource is a frequency hopping process.
[0097] Inthis embodiment of this application, the network device can support a plurality of frequency hopping manners
by configuring the repetition factor of the SRS resource. For example, the network device can support inter-slot frequency
hopping, inter-slot frequency hopping and frequency hopping on each symbol in a slot, inter-slot frequency hopping and
frequency hopping on every two symbols in a slot, and frequency hopping of an aperiodic SRS. This can improve
frequency hopping flexibility.
[0098] In the method 200, the terminal device sends the SRS to the network device on the determined at least one
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first frequency domain resource.

[0099] Optionally, the terminal device may send the SRS on each of the at least one first frequency domain resource.
Alternatively, to reduce a time for measuring the total bandwidth to be measured, this application further provides some
frequency hopping manners below, so that the terminal device can send the SRS on some resource blocks (resource
block, RB) of the at least one first frequency domain resource.

Manner 1

[0100] The terminal device determines, based on the first configuration information and second configuration infor-
mation, at least one second frequency domain resource to which the SRS resource is mapped in the first time unit,
where the second frequency domain resource is a part of the first frequency domain resource. The terminal device sends
the SRS to the network device on the at least one second frequency domain resource.

[0101] In Manner 1, in addition to configuring the slot-level time domain parameter and the symbol-level parameter
time domain that are indicated by the first configuration information, the network device further configures the second
configuration information. Based on the first configuration information and the second configuration information, the
terminal device can determine the at least one second frequency domain resource based on the at least one first
frequency domain resource. The second frequency domain resource is a part of the first frequency domain resource.
Optionally, the second configuration information is used to indicate an SRS bandwidth parameter and an SRS bandwidth
position parameter.

[0102] It should be noted that, the SRS bandwidth parameter is used to determine a bandwidth occupied by the second
frequency domain resource. The SRS bandwidth position parameter is used to determine a position of the bandwidth
occupied by the second frequency domain resource in a bandwidth occupied by the first frequency domain resource.
[0103] In the following description, the SRS bandwidth parameter is denoted as bg,pa,q » @and the SRS bandwidth

offset
position parameter is denoted as subband
[0104] It may be understood that, bg,,pang is actually used to configure a size of a bandwidth actually used when the

terminal device sends the SRS. A value range of bg,ppand IS Bsrs < bsubbandg < 3 » and a specific value of the bandwidth

offset
configured by bg,ppang May be obtained by querying an SRS bandwidth configuration table. subband is ysed to
configure a position, in the SRS bandwidth of the bandwidth actually used when the terminal device sends the SRS. A

oﬁset 0< boﬁyet H subband 1

value range of * subband is =~ ~subband = h=Bg +1 Ny - . If one user-level SRS bandwidth includes a max-

offset 0<h offset

imum of k bandwidths corresponding to bg,ppang » @ Specific value of subband gpouid be Subband , Where

k is a positive integer.
[0105] The following describes an example of a configuration table applicable to this embodiment of this application,
referring to Table 10.

Table 10
Bsrs=0 Bsrs=1 Bsrs=2 Bsrs=3
Csrs | Msrso | No | Msrs1 | Ny | Msrs2 | N2 | Mgrs3 | N3
0 4 1 4 1 4 1 4 1
1 8 1 4 2 4 1 4 1
2 12 1 4 3 4 1 4 1
3 16 1 4 4 4 1 4 1
4 16 1 8 2 4 2 4 1
5 20 1 4 5 4 1 4 1
6 24 1 4 6 4 1 4 1
7 24 1 12 2 4 3 4 1
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(continued)
Bsrs=0 Bsrs=1 Bsrs=2 Bsrs=3
Csrs | Msrso | No | Msrs1 | Ny | Msrs2 | N2 | Mgrs3 | N3
8 28 1 4 7 4 1 4 1
9 32 1 16 2 8 2 4 2
10 36 1 12 3 4 3 4 1
11 40 1 20 2 4 5 4 1
12 48 1 16 3 8 2 4 2
13 48 1 24 2 12 2 4 3
14 52 1 4 13 4 1 4 1
15 56 1 28 2 4 7 4 1
16 60 1 20 3 4 5 4 1
17 64 1 32 2 16 2 4 4
18 72 1 24 3 4 6 4 1
19 72 1 36 2 12 3 4 1
20 76 1 4 19 4 1 4 1
21 80 1 40 2 20 2 4 5
22 88 1 44 2 11 4 4 1
23 96 1 32 3 16 2 4 4
24 96 1 48 2 24 2 4 6
25 104 1 52 2 4 13 4 1
26 112 1 56 2 28 2 4 7
27 120 1 60 2 20 3 4 5
28 120 1 40 3 8 5 4 2
29 120 1 24 5 12 2 4 1
30 128 1 64 2 32 2 4 8
31 128 1 64 2 16 4 4 4
32 128 1 16 8 8 2 4 2
33 132 1 44 3 4 11 4 1
34 136 1 68 2 4 17 4 1
35 144 1 72 2 36 2 4 9
36 144 1 48 3 24 2 12 2
37 144 1 48 3 16 3 4 4
38 144 1 16 9 8 2 4 2
39 152 1 76 2 4 19 4 1
40 160 1 80 2 40 2 4 10
41 160 1 80 2 20 4 4 5
42 160 1 32 5 16 2 4 4
43 168 1 84 2 28 3 4 7
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(continued)
Bsrs=0 Bsrs=1 Bsrs=2 Bsrs=3

Csrs | Msrso | No | Msrs1 | Ny | Msrs2 | N2 | Mgrs3 | N3
44 176 1 88 2 44 2 4 11
45 184 1 92 2 4 23 4 1
46 192 1 96 2 48 2 4 12
47 192 1 96 2 24 4 4

48 192 1 64 3 16 4 4 4
49 192 1 24 8 8 3 4 2
50 208 1 104 2 52 2 4 13
51 216 1 108 2 36 3 4 9
52 224 1 112 2 56 2 4 14
53 240 1 120 2 60 2 4 15
54 240 1 80 3 20 4 4 5
55 240 1 48 5 16 3 8 2
56 240 1 24 10 12 2 4 3
57 256 1 128 2 64 2 4 16
58 256 1 128 2 32 4 4 8
59 256 1 16 16 8 2 4 2
60 264 1 132 2 44 3 4 11
61 272 1 136 2 68 2 4 17
62 272 1 136 2 44 4 4 11
63 272 1 16 17 8 2 4 2

[0106] The following describes an example with reference to FIG. 5.
[0107] FIG. 5 is a schematic diagram of determining the second frequency domain resource.
[0108] In FIG. 5, user-level configuration parameters configured by the network device are Cgrg=24 and Bgrg=1. If

offset

subband =1
the network device configures that bg,ppang =2, and , the terminal device sends the SRS only on a

subband of a user-level SRS bandwidth. The subband of the user-level SRS bandwidth is the second frequency domain
resource described in this embodiment of this application.

[0109] A quantity of resource blocks RBs occupied by the second frequency domain resource in frequency domain is
represented as Mgrg syppanes ANd Msrs subbang MAY be obtained by querying the SRS bandwidth configuration table.
[0110] It may be understood that, FIG. 5 describes an example in which there is only one second frequency domain
resource, and when there are at least two second frequency domain resources, a start frequency domain position of the
at least two second frequency domain resources may be determined through calculation according to the following
formula (6):

B
'’ ! RS RS
kP S ) polie Mgy + Y KeeMgyn, (6)
b=0

[0111] Optionally, in Manner 1, conceptsof bg,,pang @Nd Bgrg May be interchangeable. Bgrg is used to indicate the
size of the bandwidth actually used when the terminal device sends the SRS. bg,panq i Used to indicate the user-level
SRS bandwidth.
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Manner 2

[0112] The terminal device determines, based on the first configuration information and third configuration information,
at least one third frequency domain resource to which the SRS resource is mapped in the first time unit, where a set
including the at least one third frequency domain resource is a subset of a set including the at least one first frequency
domain resource. The terminal device sends the SRS to the network device on the at least one third frequency domain
resource. In Manner 2, in addition to configuring the first configuration information as described above, the network
device further configures the third configuration information. Based on the first configuration information and the third
configuration information, the terminal device can determine the at least one third frequency domain resource based on
the at least one first frequency domain resource. The set including the at least one third frequency domain resource is
a subset of the set including the at least one first frequency domain resource in one or more time units.

ISRS
symbol

[0113] In Manner 2, the third configuration information may be used to indicate a quantity of reference

symbols.

SRS

!
[0114] In this application, the quantity Symbol of reference symbols is used to determine at least one first frequency
tSRS
domain resource occupied by the SRS resource in the first time unit (for example, a slot), where symbol= and is an
integer.
SRS
[0115] It should be noted that, a value range of the quantity symbol of reference symbols is greater than or equal

SRS

to the quantity symb - of symbols of the SRS resource.
[0116] Specifically, in Manner 2, for a periodic or semi-persistent SRS resource, the terminal device may calculate
ngrs according to the following formula (7):

_I{SRS slot |
Ngps = \_( Symbol \_(I’l X Nframe + ns)/TSRS J'I'nsymbol Smrt) L J

[0117] A person skilled in the art may understand that, comparing the formula (7) with the foregoing formula (1), the

SRS SRS SRS
parameter symib is changed to symbol , and other parameters for calculating nggg remain the same. symb is
tSRS
a quantity of symbols that can be occupied by the SRS resource in a slot. Therefore, when a value of symbol is greater

SRS
than that of symb , a different value of ngrg is obtained through calculation.

SRS

[0118] In other words, according to the formula (7), frequency hopping over symbol

SRS SRS
( symbol Symb )

symbols is calculated, but the

terminal device actually sends the SRS only on symb symbols. In otherwords, there are symbols
in which no SRS is sent. Therefore, the terminal device can send the SRS only on a part of the first frequency domain
resource. The part of the first frequency domain resource herein is the at least one third frequency domain resource
described in this application. In other words, the set including the at least one third frequency domain resource is actually
a subset of the set including the at least one first frequency domain resource.

[0119] The following describes an example with reference to FIG. 6.

[0120] FIG. 6 is a schematic diagram of determining the third frequency domain resource. As shown in FIG. 6, if the

SRS _

network device configures that symb , for an SRS resource including four symbols, there are four first frequency
domain positions in a slot. In this case, the terminal device sends the SRS on each first frequency domain resource. If
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SRS _

the network device configures that Symb_ , and the terminal device performs calculation based on that one slot

SRS SRS =)

includes Symbo.l—4 symbols for frequency hopping, but the terminal device actually sends the SRS onlyin ~ ' SY1b
symbols, the terminal device can also send the SRS on some RBs.

[0121] It should be understood that, Manner 2 is not applicable to an aperiodic SRS resource that supports only intra-
slot frequency hopping. Manner 2 is applicable to an aperiodic SRS resource that supports intra-slot frequency hopping
and inter-slot frequency hopping. For example, a formula for calculating ngrg may be a formula (8):

no= L( g‘)]ggbd ' (nsA B Toﬁ’sel )+nsymbol _lsglcjft )/ Lr J (8)

[0122] In this embodiment of this application, if an aperiodic SRS resource supports only intra-slot frequency hopping,
when the total quantity of hops K is greater than the quantity of symbols of the SRS resource, and sending is performed

SRS

only at first Symbol hops, measurement of the total bandwidth to be measured may be inaccurate because the first

SRS

symbol hops may not be evenly distributed in the total bandwidth to be measured.
[0123] It should be noted that, in this embodiment of this application, the total quantity of hops corresponding to the

total bandwidth to be measured is denoted as K, T Thop . In other words, the total bandwidth to be measured
includes K non-overlapping frequency resources. A bandwidth of each of the K non-overlapping frequency resources is
an SRS bandwidth.

[0124] With reference to FIG. 7, the following describes an example in which measurement of the total bandwidth to
be measured is inaccurate when the total quantity of hops is greater than the quantity of symbols of the SRS resource.
[0125] Itis assumed that bandwidth configuration parameters in Table 11 are used.

Table 11
Bsrs=0 Bsrs=1 Bsrs=2 Bsrs=3
Msrso | NO | mgrg 1 | Ny Msrs2 | N2 | Msrs3 | N3
48 1 16 3 8 4 2

SRS _
[0126] For example, if the network device configures that by,,,=0, Bgrs=3, tSJ’MbOJ_4 , and ngre=0, four hops at
which the terminal device measures the total bandwidth to be measured may be shown in FIG. 7. FIG. 7 is a schematic
diagram of sending an SRS by the terminal device. It can be learned from FIG. 7 that, after the terminal device performs
the measurement at the four hops, a frequency hopping pattern is distributed in only first 3/4 of the total bandwidth to
be measured.

SRS _

[0127] For another example, if the network device configures that by,,;=0, Bgrg=3, tsymbol_ , and ngge=0, two
hops at which the terminal device measures the total bandwidth to be measured may be shown in FIG. 8. FIG. 8 is
another schematic diagram of sending an SRS by the terminal device. Similarly, after the terminal device performs the
measurement at the two hops, a frequency hopping pattern is distributed in only first 1/2 of the total bandwidth to be
measured.

[0128] Forthe cases shown in FIG. 7 and FIG. 8, for relatively high-frequency bands related to no frequency hopping
pattern, a channel measurement result can be obtained only through extrapolation, and therefore accuracy is relatively
low.

[0129] Therefore, for this problem that occurs when an SRS is sent on an aperiodic SRS resource, this application
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provides some solutions, so that the frequency hopping pattern can evenly cover, as much as possible, the total bandwidth
to be measured, thereby improving measurement accuracy.

Solution 1

[0130] A frequency separation between a first frequency domain position of the bandwidth occupied by the at least
one first frequency domain resource and a first frequency domain position of the total bandwidth to be measured is not
greaterthan afirstthreshold, and/or afrequency separation between a second frequency domain position of the bandwidth
occupied by the at least one first frequency domain resource and a second frequency domain position of the total
bandwidth to be measured is not greater than a second threshold. A satisfied relationship between the at least one first
frequency domain resource and the total bandwidth to be measured is referred to as a constraint condition 1 below.
[0131] Herein, the first frequency domain position of the bandwidth occupied by the at least one first frequency domain
resource may be a frequency domain position of a subcarrier corresponding to a lowest, highest, or center frequency
in the bandwidth occupied by the at least one first frequency domain resource, or may be another frequency domain
position adjacent to the frequency domain position of the subcarrier corresponding to the lowest, highest, or center
frequency. The second frequency domain position of the bandwidth occupied by the at least one first frequency domain
resource may be a frequency domain position of a subcarrier corresponding to a highest, lowest, or center frequency
in the bandwidth occupied by the at least one first frequency domain resource, or may be another frequency domain
position adjacent to the frequency domain position of the subcarrier corresponding to the highest, lowest, or center
frequency.

[0132] Similarly, the first frequency domain position of the total bandwidth to be measured may be a frequency domain
position of a subcarrier corresponding to a lowest, highest, or center frequency in the total bandwidth to be measured,
or may be another frequency domain position adjacent to the frequency domain position of the subcarrier corresponding
to the lowest, highest, or center frequency. The second frequency domain position of the total bandwidth to be measured
may be a frequency domain position of a subcarrier corresponding to a highest, lowest, or center frequency in the total
bandwidth to be measured, or may be another frequency domain position adjacent to the frequency domain position of
the subcarrier corresponding to the highest, lowest, or center frequency.

SRS

[0133] The first threshold may be determined based on at least one of the following parameters: K, N, Symb , the
total bandwidth to be measured, and the user-level SRS bandwidth, and/or the second threshold may also be determined

SRS
symb

based on at least one of the following parameters: K, N, , the total bandwidth to be measured, and the user-
level SRS bandwidth.

[0134] It may be understood that in the design idea of Solution 1, the frequency separation between the first frequency
domain position of the bandwidth occupied by the at least one first frequency domain resource and the first frequency
domain position of the total bandwidth to be measured should be not greater than the first threshold, and/or a frequency
bandwidth between the second frequency domain position of the bandwidth occupied by the at least one first frequency
domain resource and the second frequency domain position of the total bandwidth to be measured should be not greater
than the second threshold.

[0135] In other words, according to the constraint condition 1, the at least one first frequency domain resource is not
distributed only in a part of the total bandwidth to be measured, but cover a larger bandwidth range as much as possible,
so that the measurement accuracy can be improved. Specifically, there are several manners as described below in
which a relationship between the determined at least one first frequency domain resource and the total bandwidth to be
measured meet the constraint condition 1 described in Solution 1.

Manner A

[0136] InMannerA, itis assumed that a total of K hops are required for completing measurement of the total bandwidth

BSRS BSRS
K= []wy K= ]y
_ —
to be measured, where b 7b’wP +1 . The K hops correspond to a total of b ’bhop +1 nodes at a bottom
SRS
symbol Lr

layer of a frequency hopping tree-shaped structure. The K nodes are evenly divided into segments.
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K .
round IST ‘1
. symbol . . .
Each segment is spaced by nodes with another one. An ith segment is located between nodes
round| ——————— |-i,round| —————— 1 +1
b b NS mb [
) hops, a counter flag(i) and

. In a process of
a hop counter NUM ; are set, where

lElO ‘S;%/L)

Initially, flag(i)=0, and NUM ; =1. For a Kth hop, NUM , is calculated according to the following steps.

SRS SRS

ntemp Z - HNb'

b=0 b'=b,, +1

hop

(1) A position
k-1
ngrs = ., NUM ;-1

i=0 is calculated according to a formula (9).

of a node (denoted as a node A below) corresponding to

T L
‘”‘*‘J, for 2 ms SRS periodicit y of frame structure type 2

n
2N, +2(Ng — 1) = |+
HSRSZ SPOEf ( Sp #‘IOJ \‘T

offset_max
L(nf x10 + Lns / 2J)/ Ters J otherwise

©)

_ Themp | [i,i+1)

NS T,
(2) Assuming that the node A is located at the ith segment, that is, ymb . If flag(i)=0, it is
considered that a frequency hopping position is located at the node A, and step (3) is performed, or if flag(/)=1,
NUM,_41=NUM,+1, and step (1) is performed again to recalculate the frequency hopping position.

(3) flag(i) is set to 1, and the process ends.

[0137] In addition, in Solution 1, a start position of a subband for sending the SRS is calculated according to the
following formula (10):

L(nsyMI NS /L, )/LJ ’ ﬁ N, <= synb/L

b =by, +1 (10)
n =

8 L(n synbol 7Nsa?§t /Lr )/LIJ

> NAM -1, otherwise

i=0

[0138] The following describes, by using an example, the frequency hopping pattern determined according to the
method in Solution 1.
[0139] First, it is assumed that bandwidth configurations shown in Table 12 are used.
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Table 12
Bsrs=0 Bsrs=1 Bsrs=2 Bsrs=3
Msrs:0 | NO | mgrsq | Ny | Mgrso | N2 | Mgrs3 | N3
48 1 16 3 8 2 4 2

NSR

o ey L, =4
[0140] If the network device configures that by,,,;=0, Bgrgs=3, ) , and nrpc=0, NUMy=1, NUM=1,
NUM,=1, and NUM3=3 may be obtained through calculation according to the method in Solution 1. For the frequency

hopping pattern, refer to FIG. 9. FIG. 9 shows a frequency hopping pattern based on a configuration according to this
application.

SRS

L.=2
[0141]  If the network device configures that by,,,=0, Bgrs=3, Sy’"b/ , and ngrc=0, NUMy=1 and NUM,=2

may be obtained through calculation according to the method in Solution 1. For the frequency hopping pattern, refer to
FIG. 10. FIG. 10 shows a frequency hopping pattern based on another configuration according to this application.

SRS

Symb

L
[0142] It can be learned from FIG. 9 and FIG. 10 that, for / hops, according to the method provided in

SRS
N symb L
Solution 1, it can be ensured that

SRS
symb

frequency domain positions at which the terminal device sends the SRS

L

are located in / d frequency bands that are evenly spaced. A frequency separation between a subcarrier
corresponding to a lowest frequency in a frequency hopping bandwidth and a lowest subcarrier on the SRS resource is
not greater than a threshold (that is, the first threshold). A frequency separation between a subcarrier corresponding to
a highest frequency in the frequency hopping bandwidth and a subcarrier corresponding to a highest frequency on the
SRS resource is not greater than a threshold (denoted as the second threshold herein for ease of distinguishing from
the first threshold).

[0143] It may be understood that, the first threshold and the second threshold may be equal or unequal. For example,

round VRS /L -1 Bgrg

b
the first threshold and the second threshold may both be equal to sym , that is, the
frequency separation between the subcarrier corresponding to the lowest frequency in the total bandwidth to be measured

and the subcarrier corresponding to the lowest frequency on the SRS resource is not greater than

round e T -1
Nsymb L
user-level SRS bandwidths. Alternatively, the first threshold and the second threshold

may be set separately. This is not limited in this example of this application.
Solution 2

[0144] A frequency separation between third frequency domain positions of two adjacent first frequency domain re-
sources in the at least one first frequency domain resource is not greater than a third threshold. The third threshold is

SRS
determined based on at least one of the following parameters: K, Symb , the total bandwidth to be measured, and
the user-level SRS bandwidth.

[0145] Herein, the third frequency domain position may be a frequency domain position at which a subcarrier corre-
sponding to a lowest, highest, or center frequency in the bandwidth occupied by the first frequency domain resource is
located; a frequency domain position at which a subcarrier corresponding to a highest, lowest, or center frequency in

the bandwidth occupied by the first frequency domain resource is located; or a frequency domain position at which a

22



10

15

20

25

30

35

40

45

50

55

EP 3713 335 B9

subcarrier corresponding to any frequency between the lowest frequency and the highest frequency is located. In Solution
2, itis stillassumed that a total of K hops are required for completing measurement of the total bandwidth to be measured,

BSRS
k=[]
where b'=b, 1
SRS
[0146] Foran aperiodic SRS resource, itis assumed that symb hops are required in a slot. In the total bandwidth
SRS
to be measured, subcarrier positions f to which symb [ r SRSs are mapped are correspondingly designed, where

ke LN

L)
symb / . In frequency domain, a frequency separation between subcarriers to which adjacent SRS
SR
| kelL NS 1, 1]
resources are mapped is denoted as Af,, where ).
SRS
[0147] In an optional solution, the frequency separation Af, is determined based on the quantity symb [ S of hops
in a slot and the total quantity of hops K, and

SRS
Symb / L, -
third threshold.

[0148] For example, the third threshold may be the user-level bandwidth Bggg, that is, |Af; - Af| <Bggs. According to

SRS
symb

frequency separations Af, should not be greater than the

Solution 2, it can be ensured that frequency domain positions for r hops are evenly distributed in the total
bandwidth to be measured, and two frequency separations between third frequency domain positions of adjacent fre-
quency domain resources on which the terminal device sends the SRS are basically the same.

[0149] Optionally, a starting subcarrier to which the SRS resource is mapped may be calculated according to the
following formulas (11) to (13):

3

NE= L n K 1
Ny, +round {Msyﬂg/fn% J{?D d(Nsﬁ/Lr) [I\% mdKn,, =00 K-1

[nstart +round {|£ synb/L sra + \‘n J] nod (N ,m/L )} { K J] nod K, of herw se
2 N No/L

(11)

where

B SRS SRS

— (l_4nRRC/mSRS meOdNb) [Ty | (12)
b 0 bi=b+l

Nggs :L(nsymbol N )/LJ (13)

[0150] Alternatively, a starting subcarrier to which the SRS resource is mapped may be calculated according to the
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following formulas (14) and (15):

KP =kP+ K MY, 7 (14)

SC,Bps

n__. +round modK.n,_. =0orn K-1

-1
start nSRS * SRS j > Pstart
- [ Ny /L, -1

j mod K, otherwise

start

(15)

SRS
symb 7

start

n,,, +round [nSRS .

[0151] It should be understood that, formulas for calculating the frequency domain positions of the subcarriers to which
the SRS resource is mapped in Solution 2 are not limited to the formulas above, and a formula in another form may also
be used.

[0152] With reference to FIG. 11 and FIG. 12, the following describes, by using an example, the frequency hopping
pattern determined according to Solution 2.

[0153] First, it is assumed that bandwidth configurations shown in Table 13 are used.

Table 13
Bsrs=0 Bsrs=1 Bsrs=2 Bsrs=3
Msrso | NO | mgrg 1 | Ny Msrs2 | N2 | Msrs3 | N3
48 1 16 3 8 2 4 2

N I, =4
0154] Forexample, ifthe network device configuresthatb, =0, Bgrs=3, symb [ r ,and npr~=0, and formulas
hop SRS RRC

(11) to (13) are used for calculation, a determined frequency hopping pattern is shown in FIG. 11. FIG. 11 shows an
example of a frequency hopping pattern based on a configuration. If formulas (14) and (15) are used for calculation, a
determined frequency hopping pattern is shown in FIG. 12. FIG. 12 shows another example of a frequency hopping
pattern based on a configuration.

[0155] It can be seen from FIG. 11 and FIG. 12 that, the frequency hopping pattern is determined according to the
solution provided in Solution 2, and after four hops, the frequency domain positions at which the terminal device sends
the SRS are more evenly distributed in the entire bandwidth. This can improve channel measurement accuracy.
NI L, =2

Hm , and ngrc=0,

[0156] For another example, if the network device configures that by,,,=0, Bgrg=3,
and formulas (11) to (13) are used for calculation, a determined frequency hopping pattern is shown in FIG. 13. FIG. 13
shows an example of a frequency hopping pattern based on a configuration. If formulas (14) and (15) are used for
calculation, a determined frequency hopping pattern is shown in FIG. 14. FIG. 14 shows another example of a frequency

hopping pattern based on a configuration according to this application.

Manner 3

SRS
[0157] For an SRS resource including Symb symbols, the network device performs the following configuration by
default:
SRS
(1) The total quantity of hops K is not equal to symb :
SRS
(2) the total quantity of hops K is greater than Symb ;or
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SRS

(3) the total quantity of hops K is less than symb .

[0158] In other words, the terminal device considers or assumes that the terminal device cannot receive indication

SRS
symb .

information that is sent by the network device and that is used to indicate that K is not equal to

the terminal device considers or assumes that the terminal device cannot receive indication information that is sent

SRS

by the network device and that is used to indicate that K is greater than Symb ;or

the terminal device considers or assumes that the terminal device cannot receive indication information that is sent

SRS

by the network device and that is used to indicate that K is less than symb.

SRS SRS
symb

[0159] Based on the default configuration, if K is not equal to synh , Kis greater than ,or Kis less than

NSRS

symb , the terminal device does not send the SRS on an SRS resource configured in a current slot.
[0160] It may be understood that, in Manner 3, only some RBs in the total bandwidth to be measured are measured,
which can reduce time for measuring the total bandwidth.

Manner 4

[0161] The terminal device determines a frequency hopping pattern according to the following formulas (16), (17), and
(18), to send the SRS on some RBs.

BSRS
7 RS
k(gp) :kép) + ZKTC 'Msc,b L) (16)
b=0

4900 [Mgs., |mod N, otherwise

" T UE (1) + |40 e s Jmod Ny by <b <

(17)

b b
Plgpg mode,:bmpr, NgRs mode,:bmpr,

(N, 12) - - if Ny even
Fy(nggs) = Hg':lbmpr' ZHZ':lbmpr'
[N, /ZJ\_nSRS /Ty, Npy if N, odd

[0162] In Manner 4, to implement even frequency hopping on some RBs, the network device configures a parameter
BPrminhop- A default setting of by,iqne, Mmay be equal to Bgrs. To be specific, if the network device configures a value of
Brminhop: the terminal device uses the value configured for bpinng,; OF if the network device does not configure the value
of Brrinhops Pminhop 1S set to Bgrg. For example, a bandwidth of a fourth frequency domain resource can be determined
based on a bandwidth set configured by using Cqrg. It can be learned according to formula (17) that, frequency hopping
is performed only at (bhop+1)th to bminhopth layers in an SRS tree-shaped bandwidth structure, and is not performed at
(bminhop+1)th to Bgrsth layers. In this case, the SRS can be sent only on some RBs of the bandwidth occupied by each
fourth frequency domain resource. A bandwidth corresponding to some RBs described herein is the bandwidth of the
first frequency domain resource determined based on Bgrg.

[0163] With reference to FIG. 15 and FIG. 16, the following describes, by using an example, the frequency hopping
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pattern determined according to the method in Manner 4.

[0164] FIG. 15shows afrequency hopping pattern based on a configuration according to an example of this application.
As shown in FIG. 13, if Cgrg=24, and bpinnep and Bgrg are both set to 2, the bandwidth of the fourth frequency domain
resource is the same as the bandwidth of the first frequency domain resource. Therefore, the SRS can be sent, through
frequency hopping, on all RBs in a range of the total bandwidth to be measured.

[0165] FIG. 16 shows a frequency hopping pattern based on another configuration according to an example of this
application. As shown in FIG. 16, if Cgrg=24, byinnop is setto 1, and Bgrg is setto 2, the bandwidth of the fourth frequency
domain resource is greater than the bandwidth of the first frequency domain resource. For example, in this example, if
the bandwidth of the fourth frequency domain resource is twice the bandwidth of the first frequency domain resource, it
is determined according to the formula (17) that different fourth frequency domain resources are used for two consecutive
times of SRS transmission, that is, frequency hopping is performed. However, a relative position of a first frequency
domain resource on which the SRS is actually sent remains unchanged on the fourth frequency domain resource, that
is, frequency hopping is not performed. Therefore, the SRS may be sent, through frequency hopping, in a bandwidth of
afirstfrequency domain resource in each fourth frequency domain resource in the range of the bandwidth to be measured.
In other words, the SRS is sent on some RBs in the range of the bandwidth to be measured, and it is further ensured
that the RB blocks for sending the SRS are evenly distributed in the range of the bandwidth to be measured.

[0166] Optionally, the formulas (16) and (18) may have a different calculation method or expression form. This is not
limited in the present invention.

[0167] Optionally, a value range of b in the formula (17) may be denoted as 0-b,,,,,, for example, b
values. A restrictive condition of the formula (17) may undergo the following equivalent change:

max=BsRrg Or another

‘hop
My = (19)
i {Fb( nSRS) + L4nMC / nz‘RS,b J} mod IVb bhop <b< bminhop

L4/"RRC Mgy J rod N, b>b,,, orb<bh

or

L4/"RRC Mgy J rod N, b>b,,, orb<bh

‘hop

"o (D) + | A/ My [} 0 N, otherwise 20)

b

[0168] Alternatively, the value range of b is further limited in the restrictive condition, or another equivalent expression
may be used. This is not limited in the present invention.

SRS SRS

[0169] It should be noted that the symbol SymbOZ and the symbol symb represent a same meaning in this
specification.

[0170] A predefinition may be specified in a communication protocol.

[0171] The indication information or the configuration information in this embodiment of this application may be trans-
mitted by using one piece of signaling, or transmitted by using a plurality of pieces of signaling. The signaling may be
carried in RRC signaling, MAC CE signaling, or DCI. The transmission by using a plurality of pieces of signaling may
mean that the indication information or the configuration information is divided into a plurality of parts, and each part is
transmitted by using one piece of signaling. Alternatively, a candidate set of the indication information or the configuration
information may be first configured by using one piece of signaling, and then a piece of information in the candidate set
is indicated by another piece of signaling. Alternatively, a candidate set of the indication information or the configuration
information may be first configured by using one piece of signaling, then a subset of the candidate set is indicated by a
second piece of signaling, and a piece of information in the subset of the candidate set is indicated by a third piece of
signaling. Optionally, the indication information or the configuration information may alternatively be configured by using
a combination of the foregoing plurality of methods.

[0172] Theforegoingdescribesin detail the method for sending a reference signal in the embodiment of this application
with reference to FIG. 1 to FIG. 16. The following describes a terminal device and a network device in the embodiments
of this application with reference to FIG. 17 to FIG. 20.

[0173] FIG. 17 is a schematic block diagram of a terminal device 500 according to an embodiment of this application.
As shown in FIG. 17, the terminal device 500 includes a receiving unit 510, a processing unit 520, and a sending unit 530.
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[0174] The receiving unit 510 is configured to receive first configuration information of a sounding reference signal
SRS resource from a network device, where the first configuration information includes a repetition factor of the SRS
resource, and the repetition factor of the SRS resource is a quantity N of positions at which the SRS resource is mapped
to a same subcarrier and mapped to at least one continuous symbol in one time unit, where N-1 and is an integer.
[0175] The processing unit 520 is configured to determine, based on the first configuration information, at least one
first frequency domain resource to which the SRS resource is mapped in a first time unit.

[0176] The sending unit 530 is configured to send an SRS to the network device on the at least one first frequency
domain resource.

[0177] The units in the terminal device 500 and other operations or functions in this embodiment of this application
are for a purpose of implementing a corresponding procedure performed by the terminal device in the method for sending
a reference signal, and details are not described herein again.

[0178] FIG. 18 is a schematic block diagram of a network device 600 according to an embodiment of this application.
As shown in FIG. 18, the network device 600 includes a sending unit 610 and a receiving unit 620.

[0179] The sending unit 610 is configured to send first configuration information of an SRS resource to a terminal
device, where the first configuration information includes a repetition factor of the SRS resource, and the repetition factor
of the SRS resource is a quantity N of positions at which the SRS resource is mapped to a same subcarrier and mapped
to at least one continuous symbol in one time unit, where N-1 and is an integer.

[0180] The receiving unit 620 is configured to receive an SRS that is sent by the terminal device on at least one first
frequency domain resource, where the at least one first frequency domain resource is a frequency domain position that
is determined by the terminal device based on the first configuration information and that is used for sending the SRS.
[0181] The units in the network device 600 and other operations or functions in this embodiment of this application
are for a purpose of implementing a corresponding procedure performed by the network device in the method for sending
a reference signal. For brevity, details are not described herein again.

[0182] FIG. 19is aschematic structural diagram of a terminal device 700 according to an embodiment of this application.
As shown in FIG. 19, the terminal device 700 includes: one or more processors 701, one or more memories 702, and
one or more transceivers 703. The processor 701 is configured to control the transceiver 703 to receive and send a
signal. The memory 702 is configured to store a computer program. The processor 701 is configured to invoke the
computer program from the memory 702 and run the computer program, so that the terminal device 700 performs the
method for sending a reference signal. For brevity, details are not described herein again.

[0183] FIG. 20is a schematic structural diagram of a network device 800 according to an embodiment of this application.
As shown in FIG. 20, the network device 800 includes: one or more processors 801, one or more memories 802, and
one or more transceivers 803. The processor 801 is configured to control the transceiver 803 to receive and send a
signal. The memory 802 is configured to store a computer program. The processor 801 is configured to invoke the
computer program from the memory 802 and run the computer program, so that the network device 800 performs the
method for sending a reference signal. For brevity, details are not described herein again.

[0184] In addition, this application further provides a computer program product. The computer program product
includes computer program code. When the computer program code is run on a computer, the computer is enabled to
perform the corresponding procedure and/or operation performed by the terminal device in the foregoing method for
sending a reference signal.

[0185] In addition, this application further provides a computer-readable medium. The computer-readable medium
stores program code. When the computer program code is run on a computer, the computer is enabled to perform the
corresponding procedure and/or operation performed by the terminal device in the foregoing method for sending a
reference signal.

[0186] In addition, this application further provides a chip system. The chip system includes a processor, configured
for a terminal device to implement a function in the foregoing method for sending a reference signal, for example,
receiving or processing data and/or information in the foregoing method. In a possible design, the chip system further
includes a memory. The memory is configured to store a program instruction and data necessary to the terminal device.
The chip system may include a chip, or may include a chip and another discrete component.

[0187] In addition, this application further provides a chip system. The chip system includes a processor, configured
to support a network device in implementing a function in the foregoing method for sending a reference signal, for
example, sending or processing data and/or information in the foregoing method. In a possible design, the chip system
further includes a memory. The memory is configured to store a program instruction and data necessary to the network
device. The chip system may include a chip, or may include a chip and another discrete component.

[0188] In the foregoing embodiments, the processor may be a central processing unit (central processing unit, CPU),
a microprocessor, an application-specific integrated circuit (application-specific integrated circuit, ASIC), one or more
integrated circuits configured to control program execution in the solutions of this application, or the like. For example,
the processor may include a digital signal processor device, a microprocessor device, an analog-to-digital converter, a
digital-to-analog converter, and the like. The processor may allocate, based on respective functions of these devices,
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functions of controlling a mobile device and processing a signal to these devices. In addition, the processor may include
a function of operating one or more software programs, and the software program may be stored in the memory.
[0189] The function of the processor may be implemented by hardware, or may be implemented by hardware executing
corresponding software. The hardware or software includes one or more modules corresponding to the foregoing function.
[0190] The memory may be a read-only memory (read-only memory, ROM) or a static storage device of another type
that can store static information and an instruction; a random access memory (random access memory, RAM) or a
dynamic storage device of another type that can store information and an instruction; or an electrically erasable pro-
grammable read-only memory (electrically erasable programmable read-only memory, EEPROM), a compact disc read-
only memory (compact disc read-only memory, CD-ROM) or another compact-disc storage, an optical disc (including
compressed disc, laser disk, optical disc, digital general optical disc, Blu-ray disc, or the like) storage, a magnetic disk
storage medium or another magnetic storage device, or any other media that can be used to carry or store expected
program code in a structural form of an instruction or data and can be accessed by a computer, but is not limited thereto.
[0191] Optionally, the memory and the processor may be physically independent units, or the memory may be integrated
with the processor.

[0192] A person of ordinary skill in the art may be aware that, in combination with the examples described in the
embodiments disclosed in this specification, units and algorithm steps can be implemented by electronic hardware or a
combination of computer software and electronic hardware. Whether the functions are performed by hardware or software
depends on particular applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application, but it should not be
considered that the implementation goes beyond the scope of this application.

[0193] 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 embodiment, and details are not described herein again.

[0194] 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 described apparatus embodiment is
merely an example. For example, the unit division is merely logical function division and may be other division in actual
implementation. For example, a plurality of units or components may be combined or integrated into another system,
or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or direct
couplings or communication connections may be implemented by using some interfaces. The indirect couplings or
communication connections between the apparatuses or units may be implemented in electronic, mechanical, or other
forms.

[0195] 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 needs to achieve the objectives of the technical solutions of
the embodiments.

[0196] In addition, functional units in the embodiments of this application may be integrated into one processing unit,
or each of the units may exist alone physically, or two or more units are integrated into one unit.

[0197] With reference to the foregoing description, a person skilled in the art can be aware that the methods in
embodiments of this specification can be implemented by hardware (for example, a logical circuit), software, or a com-
bination of hardware and software. Whether the methods are performed by hardware or software depends on particular
applications and design constraint conditions of the technical solutions. A person skilled in the art may use different
methods to implement the described functions for each particular application, but it should not be considered that the
implementation goes beyond the scope of the appended claims.

[0198] When the foregoing functions are implemented in the form of software and sold or used as an independent
product, the functions may be stored in a computer-readable storage medium. In this case, the technical solutions of
this application essentially, or the part contributing to the prior art, or some of the technical solutions may be implemented
in a form of a software product. The computer software product is stored in a storage medium, and includes several
instructions for instructing a computer device (which may be a personal computer, a server, a network device, or the
like) to perform all or some of the steps of the methods described in the 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. The foregoing descriptions are merely specific implementations of this application, but are not
intended to limit the protection scope of this application.

[0199] Therefore, the protection scope of this application shall be subject to the protection scope of the claims.
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1. A method for sending a sounding reference signal SRS, comprising:

receiving (210), by a terminal device (102, 103), a first configuration information of an SRS resource of a first
slot from a network device (101), wherein the SRS resource is an aperiodic SRS resource, the first configuration
information comprises a repetition factor L, of the SRS resource, and the first configuration information indicates
that the SRS resource consists of four OFDM symbols;

determining (220), by the terminal device (102, 103) based on the first configuration information of the SRS
resource and the first slot, a count ngrg of positions for SRS sending, and determining (220), by the terminal
device (102, 103) based on the ngpg, frequency domain resources to which the SRS resource is mapped in
the first slot; and the ngr g is associated with the frequency domain resource of the four OFDM symbols; wherein
the ngrg represents a count of positions at which the SRS resource is transmitted on a same subcarrier and
continuous symbols that satisfies:

ngps = [I'/L]

wherein I’ represents a difference between a symbol number of the four OFDM symbols in the first slot and a
starting symbol number of the SRS resource in the first slot, /=0, 1, 2, or 3, L, = 2, and the starting symbol of
the SRS resource in the first slot is in the last 6 OFDM symbols of the first slot;

sending (230), by the terminal device (102, 103), the SRS to the network device (101) on the determined
frequency domain resources.

2. The method according to claim 1, wherein the first configuration information further comprises the starting symbol
number of the SRS resource in the first slot.

3. A communication device, comprising:

a transceiver (703), configured to receive a first configuration information of an SRS resource of a first slot from
a network device (101), wherein the SRS resource is an aperiodic SRS resource, the first configuration infor-
mation comprises a repetition factor L, of the SRS resource, and the first configuration information indicates
that the SRS resource consists of four OFDM symbols;

a processor (701), configured to determine, based on the first configuration information of the SRS resource
and the first slot, a count nggs of positions for SRS sending, and determine, based on the ngrg, frequency
domain resources to which the SRS resource is mapped in the first slot; and the ngrg is associated with the
frequency domain resource of the four OFDM symbols; wherein the nggg represents a count of positions at
which the SRS resource is transmitted on a same subcarrier and continuous symbols that satisfies:

ngps = [I'/L]

wherein I’ represents a difference between a symbol number of the four OFDM symbols in the first slot and a
starting symbol number of the SRS resource in the first slot, '=0, 1, 2, or 3, L, = 2, and a starting symbol of the
SRS resource is in the last 6 OFDM symbols of the first slot;

the transceiver (703), further configured to send, by the terminal device (700), the SRS to the network device
(101) on the determined frequency domain resources.

4. The device according to claim 3, wherein the first configuration information further comprises the starting symbol
number of the SRS resource in the first slot.

5. A computer-readable storage medium, configured to store a computer program, wherein the computer program is
used to execute an instruction of the signal processing method according to claim 1 or 2.

6. A computer program product comprising one or more instructions, which when the program is executed by a com-
puter, cause the computer to carry out the method according to claim 1 or 2.
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Patentanspriiche
1. Verfahren zum Senden eines Sondierungsreferenzsignals SRS, umfassend:

Empfangen (210) von ersten Konfigurationsinformationen einer SRS-Ressource eines ersten Schlitzes durch
eine Endgeratevorrichtung (102, 103) von einer Netzvorrichtung (101), wobei die SRS-Ressource eine aperi-
odische SRS-Ressource ist, die ersten Konfigurationsinformationen einen Wiederholungsfaktor L, der SRS-
Ressource umfassen und die ersten Konfigurationsinformationen angeben, dass die SRS-Ressource aus vier
OFDM-Symbolen besteht;

Bestimmen (220), durch die Endgeratevorrichtung (102, 103) auf der Basis der ersten Konfigurationsinforma-
tionen der SRS-Ressource und des ersten Schlitzes, eines Zahlwerts nggg von Positionen zum SRS-Senden
und Bestimmen (220), durch die Endgeratevorrichtung (102, 103) auf der Basis von ngrg, von Frequenzbe-
reichsressourcen, auf die die SRS-Ressource in dem ersten Schlitz abgebildet wird; und ngg ist der Frequenz-
bereichsressource der vier OFDM-Symbole zugeordnet; wobei ngrg einen Zahlwert von Positionen reprasen-
tiert, an denen die SRS-Ressource auf einem selben Subtrager und kontinuierlichen Symbolen gesendet wird,
was Folgendes erfllt:

Nggs = [I' /L]

wobei I’ eine Differenz zwischen einer Symbolnummer der vier OFDM-Symbole in dem ersten Schlitz und einer
Startsymbolnummer der SRS-Ressource im ersten Schlitz reprasentiert, /=0, 1, 2 oder 3 ist, L, = 2 ist und ein
Startsymbol der SRS-Ressource im ersten Schlitz sich in den letzten sechs OFDM-Symbolen des ersten Schlit-
zes befindet; Senden (230) des SRS durch die Endgeratevorrichtung (102, 103) zu der Netzvorrichtung (101)
auf den bestimmten Frequenzbereichsressourcen.

2. Verfahren nach Anspruch 1, wobei die ersten Konfigurationsinformationen ferner die Startsymbolnummer der SRS-
Ressource im ersten Schlitz umfassen.

3. Kommunikationsvorrichtung, umfassend:

einen Sendeempfanger (703), ausgelegt zum Empfangen von ersten Konfigurationsinformationen einer SRS-
Ressource eines ersten Schlitzes durch eine Endgeratevorrichtung von einer Netzvorrichtung (101), wobei die
SRS-Ressource eine aperiodische SRS-Ressource ist, die ersten Konfigurationsinformationen einen Wieder-
holungsfaktor L, der SRS-Ressource umfassen und die ersten Konfigurationsinformationen angeben, dass die
SRS-Ressource aus vier OFDM-Symbolen besteht;

einen Prozessor (701), ausgelegt zum Bestimmen eines Zahlwerts ngrg von Positionen zum SRS-Senden auf
der Basis der ersten Konfigurationsinformationen der SRS-Ressource und des ersten Schlitzes und Bestimmen
von Frequenzbereichsressourcen, auf die die SRS-Ressource in dem ersten Schlitz abgebildet wird, auf der
Basis von nggrg;

und nggg ist der Frequenzbereichsressource der vier OFDM-Symbole zugeordnet; wobei nggrgs einen Zahlwert
von Positionen reprasentiert, an denen die SRS-Ressource auf einem selben Subtrager und kontinuierlichen
Symbolen gesendet wird, was Folgendes erfilllt:

Nggs = [I' /L]

wobei I’ eine Differenz zwischen einer Symbolnummer der vier OFDM-Symbole in dem ersten Schlitz und einer
Startsymbolnummer der SRS-Ressource im ersten Schlitz reprasentiert, /=0, 1, 2 oder 3 ist, L, = 2 ist und ein
Startsymbol der SRS-Ressource sich in den letzten sechs OFDM-Symbolen des ersten Schlitzes befindet;
wobei der Sendeempfanger (703) ferner dafiir ausgelegt ist, das SRS durch die Endgeratevorrichtung (700) zu
der Netzvorrichtung (101) auf den bestimmten Frequenzbereichsressourcen zu senden.

4. Vorrichtung nach Anspruch 3, wobei die ersten Konfigurationsinformationen ferner die Startsymbolnummer der
SRS-Ressource im ersten Schlitz umfassen.

5. Computerlesbares Speicherungsmedium, das dafiir ausgelegt ist, ein Computerprogramm zu speichern, wobei das
Computerprogramm verwendet wird, um eine Anweisung des Signalverarbeitungsverfahrens nach Anspruch 1 oder
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2 auszufihren.
6. Computerprogrammprodukt, das eine oder mehrere Anweisungen umfasst, die, wenn das Programm durch einen
Computer ausgefiihrt wird, bewirken, dass der Computer das Verfahren nach Anspruch 1 oder 2 ausfiihrt.
Revendications

1. Procédé d’envoi d’un signal de référence de sondage SRS, le procédé comprenant les étapes suivantes :
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recevoir (210), par un dispositif terminal (102, 103), des premieres informations de configuration d’'une ressource
SRS d’un premier créneau a partir d’'un dispositif de réseau (101), dans lequel la ressource SRS est une
ressource SRS apériodique, les premiéres informations de configuration comprennent un facteur de répétition
L, de la ressource SRS, et les premiéres informations de configuration indiquent que la ressource SRS est
constituée de quatre symboles OFDM ;

déterminer (220), par le dispositif terminal (102, 103), sur la base des premieres informations de configuration
de la ressource SRS et du premier créneau, un nombre ngrg de positions pour I'envoi d’'un SRS, et déterminer
(220), par le dispositif terminal (102, 103), sur la base du ngrg, les ressources de domaine fréquentiel auxquelles
la ressource SRS est mappée dans le premier créneau ; et le nombre nggrg est associé a la ressource de
domaine fréquentiel des quatre symboles OFDM ; dans lequel le nggg représente un nombre de positions
auxquelles laressource SRS est transmise sur une méme sous-porteuse et des symboles continus, qui satisfait
I'équation suivante :

Nops = [I'/Ly]

ou I' représente une différence entre un nombre de symboles des quatre symboles OFDM dans le premier
créneau etun nombre de symboles de départ de la ressource SRS dans le premier créneau, '=0,1,2,0u3,L,=2,
et le symbole de départ de la ressource SRS dans le premier créneau se trouve dans les 6 derniers symboles
OFDM du premier créneau ;

envoyer (230), par le dispositif terminal (102, 103), le SRS au dispositif de réseau (101) sur les ressources de
domaine fréquentiel déterminées.

2. Procédé selon la revendication 1, dans lequel les premieres informations de configuration comprennent en outre
le nombre de symboles de départ de la ressource SRS dans le premier créneau.

3. Dispositif de communication comprenant :

un émetteur-récepteur (703), configuré pour recevoir des premiéeres informations de configuration d’'une res-
source SRS d’un premier créneau d’un dispositif de réseau (101), dans lequel la ressource SRS est une res-
source SRS apériodique, les premiéres informations de configuration comprennent un facteur de répétition L,
de la ressource SRS, et les premieres informations de configuration indiquent que la ressource SRS est cons-
tituée de quatre symboles OFDM ;

un processeur (701), configuré pour déterminer, sur la base des premieres informations de configuration de la
ressource SRS et du premier créneau, un nombre ngrg de positions pour I'envoi d’'un SRS, et déterminer, sur
la base des ngrg, les ressources de domaine fréquentiel auxquelles la ressource SRS est mappée dans le
premier créneau ;

et le ngrg est associé a la ressource de domaine fréquentiel des quatre symboles OFDM ;

dans lequel le ngrg représente un nombre de positions auxquelles la ressource SRS est transmise sur une
méme sous-porteuse et des symboles continus, qui satisfait I'équation suivante :

Nops = [I'/Ly]

ou I' représente une différence entre un nombre de symboles des quatre symboles OFDM dans le premier
créneau etun nombre de symboles de départ de la ressource SRS dans le premier créneau, '=0,1,2,0u3,L,=2,
etun symbole de départ de laressource SRS se trouve dansles 6 derniers symboles OFDM du premier créneau ;
I'émetteur-récepteur (703), en outre configuré pour envoyer, par le dispositif terminal (700), le SRS au dispositif
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de réseau (101) sur les ressources de domaine fréquentiel déterminées.

4. Dispositif selon la revendication 3, dans lequel les premiéres informations de configuration comprennent en outre
le nombre de symboles de départ de la ressource SRS dans le premier créneau.

5. Support de stockage lisible par ordinateur, configuré pour stocker un programme informatique, dans lequel le pro-
gramme informatique est utilisé pour exécuter une instruction du procédé de traitement de signal selon la revendi-

cation 1 ou la revendication 2.

6. Produit programme informatique comprenant une ou plusieurs instructions qui, lorsque le programme est exécuté
par un ordinateur, amenent I’ ordinateur a exécuter le procédé selon la revendication 1 ou la revendication 2.
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