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COMMUNICATION METHOD AND APPARATUS, READABLE
STORAGE MEDIUM, AND COMPUTER PROGRAM PRODUCT

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202311865395.7,
filed with the China National Intellectual Property Administration on December 29, 2023 and
entitled "COMMUNICATION METHOD AND APPARATUS, READABLE STORAGE
MEDIUM, AND COMPUTER PROGRAM PRODUCT", which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and in particular,
to a communication method and apparatus, a readable storage medium, and a computer program

product.

BACKGROUND

[0003] Currently, a 5th generation mobile network (the 5th generation, 5G) new radio (new
radio, NR) technology is evolving from Release R18 to Release R19. In addition, the NR
technology also enters a commercial deployment phase from a standardization phase. The NR
standard protocol is initially used for wireless communication technologies designed for terrestrial
cellular network scenarios, and can provide users with wireless communication services featuring
ultra-low latency, ultra-high reliability, ultra-high rates, and ultra-massive connectivity. Compared
with terrestrial communication, non-terrestrial network (non-terrestrial network, NTN)
communication has features such as a large coverage area and flexible networking, and can achieve
seamless global network coverage. NTN communication includes networking by using devices
such as an uncrewed aerial vehicle, a high-altitude platform, and a satellite, to provide services
such as data transmission and voice communication for user equipment (user equipment, UE).

[0004] In a satellite communication system, a terminal apparatus in a satellite system may send
data to a gateway (gateway) or a territorial station by using a satellite apparatus, to establish a
connection to a core network or the internet. Costs are increased if a large quantity of gateways

and a large quantity of territorial stations are deployed. How to reduce costs becomes an urgent
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problem to be resolved.

SUMMARY

[0005] This application provides a communication method and apparatus, a readable storage
medium, and a computer program product, so that a relay apparatus determines, based on a first
duration, a time unit of to-be-forwarded information after receiving the to-be-forwarded
information. In this solution, a success rate of forwarding information by the relay apparatus in a
scenario of a relatively large transmission delay can be improved. In this solution, information can
be transmitted by using the relay apparatus in a satellite communication scenario. Because relay
apparatuses can be deployed in a satellite communication scenario, a quantity of gateways and a
quantity of terrestrial stations can be reduced, thereby further reducing communication costs.
[0006] In the satellite communication scenario, the relay apparatus may include a satellite
apparatus and/or a terrestrial station. For example, in a typical scenario, a transmission path
between a terminal apparatus and a network apparatus includes at least two satellite apparatuses,
and a terrestrial station is included between the two satellite apparatuses. In this way, signaling
between the two satellite apparatuses may also be transmitted by using the terrestrial station (for
example, one satellite apparatus transmits the signaling to the terrestrial station, and the terrestrial
station transmits the signaling to the other satellite apparatus). This solution can reduce a load of
a direct link between the two satellite apparatuses.

[0007] In the satellite communication scenario, a round-trip delay between the relay apparatus
and the network apparatus is relatively large. In an information forwarding scenario, the network
apparatus sends first information to the relay apparatus, and the relay apparatus determines, based
on a time unit of the first information, a time unit of to-be-forwarded information. However,
because there is a timing advance between an uplink frame boundary and a downlink frame
boundary, and the timing advance is associated with the round-trip delay between the relay
apparatus and the network apparatus, a value of the timing advance is usually relatively large. If a
difference between the time unit of the first information and the time unit of the to-be-forwarded
information is relatively small, a location of the time unit, determined by the relay apparatus, of
the to-be-forwarded information is not suitable.

[0008] To resolve this problem, this application provides an implementation. In this
implementation, the relay apparatus may determine, based on the first duration, the time unit of
the to-be-forwarded information. The first duration is associated with the round-trip delay between
the relay apparatus and the network apparatus. Therefore, the time unit, determined in this

application, of the to-be-forwarded information is more appropriate, thereby improving a success
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rate of forwarding information by the relay apparatus in the satellite communication scenario.
[0009] According to a first aspect, an embodiment of this application provides a
communication method. The method may be performed by a relay apparatus. The relay apparatus
may be a satellite device or a chip (or a chip system) inside a satellite device, or may be a network
device deployed on the ground or a chip (or a chip system) inside a network device.

[0010] In this application, the relay apparatus receives first information in a first time unit. The
first information may come from a network apparatus. The first information indicates a resource
for information sent by the relay apparatus. In this embodiment of this application, the "resource
for information sent by the relay apparatus” may also include or be replaced with a "resource for
information forwarded by the relay apparatus™. It may also be understood that the first information
indicates a resource for information forwarded by the relay apparatus. There are a plurality of
possible transmission directions of the information forwarded by the relay apparatus. For ease of
understanding, in some examples of this application, the information forwarded by the relay
apparatus is uplink information. In this example, it may also be understood that the first
information may indicate a resource for the uplink information forwarded by the relay apparatus.
The relay apparatus receives information indicating the first duration. The first duration is
associated with a round-trip delay of signal transmission between the relay apparatus and the
network apparatus. The relay apparatus receives second information, and the relay apparatus sends
the second information in a second time unit. The second time unit is determined based on the first
duration and the first time unit.

[0011] In this application, after receiving the second information, the relay apparatus sends the
second information. This may also be referred to as "the relay apparatus forwards the second
information”. "Forward" in this application may also be replaced with "send". The second
information may be understood as information that needs to be forwarded by the relay apparatus.
In this application, forwarding the second information by the relay apparatus may be transparent
forwarding or regenerative forwarding. In this application, the second information received by the
relay apparatus may come from a terminal apparatus or another relay apparatus, or may come from
another apparatus, for example, from a network apparatus. The relay apparatus may send the
second information to a network apparatus or another relay apparatus, or may send the second
information to another apparatus, for example, send the second information to a terminal apparatus.
For ease of understanding, in some examples in this embodiment of this application, description
is provided by using an example in which the second information belongs to uplink information.
When the second information belongs to uplink information, the second information received by
the relay apparatus may come from a terminal apparatus or another relay apparatus, and the relay
apparatus may send the second information to another relay apparatus or a network apparatus.
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[0012] Because a location of a time unit used for forwarding information (that is, the location
of the time unit used for forwarding the second information) is further determined based on the
first duration, the first duration is associated with the round-trip delay of signal transmission
between the relay apparatus and the network apparatus. Therefore, the time unit that is used for
forwarding information and that is determined in this application is more appropriate, thereby
improving a success rate of uplink transmission performed by using the relay apparatus in a
satellite communication scenario.

[0013] In a possible implementation, the resource indicating the information sent by the relay
apparatus (for example, the information forwarded by the relay apparatus) includes at least one of
the following: information indicating a time domain start location of the second time unit;
information indicating a length of a time domain resource occupied by the second time unit; and
information indicating a frequency domain resource occupied by the information sent by the relay
apparatus. In this way, the relay apparatus may determine, based on the first information, related
information of the time unit used for sending the second information.

[0014] In a possible implementation, the first information further includes at least one of the
following: indicating a sending address corresponding to the information sent by the relay
apparatus (for example, the information forwarded by the relay apparatus); indicating a sending
path corresponding to the information sent by the relay apparatus (for example, the information
forwarded by the relay apparatus); indicating a sending direction corresponding to the information
sent by the relay apparatus (for example, the information forwarded by the relay apparatus), where
the sending direction includes an uplink transmission direction or a downlink transmission
direction; indicating a sending manner of the information sent by the relay apparatus (for example,
the information forwarded by the relay apparatus), where the sending manner includes transparent
forwarding or regenerative forwarding; and indicating a frequency corresponding to the
information sent by the relay apparatus (for example, the information forwarded by the relay
apparatus). In this way, the relay apparatus may determine related content of the to-be-forwarded
information based on the first information, and then forward the received information based on the
content. This solution provides support for application of a relay apparatus in a satellite
communication system, thereby improving a success rate of forwarding information by the relay
apparatus.

[0015] In a possible implementation, the first duration is greater than or equal to a round-trip
delay of signal transmission between the relay apparatus and the network apparatus. Because the
first duration is greater than or equal to the round-trip delay of signal transmission between the
relay apparatus and the network apparatus, the location of the time unit that is used for forwarding
information and that is determined in this application is more appropriate, and the relay apparatus
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has sufficient time to set a timing offset. In this solution, a success rate of uplink transmission
performed by using the relay apparatus in the satellite communication scenario can be improved.
[0016] In a possible implementation, the first duration may alternatively be less than a round-
trip delay of signal transmission between the relay apparatus and the network apparatus. In this
implementation, the relay apparatus may further determine the time unit used for forwarding the
information based on the first duration, or the relay apparatus determines, based on another
parameter and the first duration, the time unit used for forwarding the information. In this solution,
the determined time unit can be more appropriate. In still another possible implementation, when
the first duration is less than the round-trip delay of signal transmission between the relay apparatus
and the network apparatus, a network apparatus side may perform timing compensation for uplink
data, that is, delay reception of an uplink signal, and a frame boundary of the uplink data received
by the network apparatus side is later than a frame boundary of downlink data.

[0017] In a possible implementation, the second time unit is further determined based on at
least one of the following: a value of K and a time unit offset value. The value of K is associated
with a delay of processing uplink information by the relay apparatus and/or a delay of processing
downlink information by the relay apparatus; or the value of K is indicated by the network
apparatus. The first information further indicates the time unit offset value. In this way, this
solution can be better compatible with the conventional technologies. In this solution, a parameter
range supported by the relay apparatus in a terrestrial scenario can be avoided from being modified
(that is, the value of K or the time unit offset value can be avoided from being modified), and a
terrestrial relay apparatus (in a small-delay scenario) is not required to have a capability of
supporting a large-delay scenario, thereby avoiding increasing a capability of the terrestrial relay
apparatus. In the solution provided in this embodiment of this application, only a capability of the
relay apparatus in the large-delay scenario needs to be added.

[0018] In a possible implementation, a quantity of time units between the second time unit and
a third time unit is determined based on a sum of the first duration, the value of K, and the time
unit offset value. The third time unit is a time domain resource for uplink transmission, and an
index value of the third time unit is equal to that of the first time unit. For example, if the first time
unit is a slot n, the third time unit is also a slot n. The quantity of time units between the second
time unit and the third time unit: the slot n may be determined based on the sum of the first duration,
the value of K, and the time unit offset value.

[0019] In a possible implementation, the relay apparatus receives third information. The third
information is used for determining an updated first duration. The updated first duration is used
by the relay apparatus to determine a time unit of the sent information. The updated first duration
is associated with the round-trip delay between the relay apparatus and the network apparatus. In
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this application, “the relay apparatus determines a time unit of sent information” may also be
replaced with "the relay apparatus determines a time unit of forwarded information™. Alternatively,
it may be understood that the updated first duration is used by the relay apparatus to determine the
time unit of the forwarded information. For example, as the relay apparatus moves, a delay (for
example, the round-trip delay of signal transmission) between the relay apparatus and the network
apparatus changes. Therefore, to reduce the delay, the first duration may be updated with a change
of the delay, or may be periodically updated. For example, the network apparatus may determine
to update the first duration when determining that a delay variation amount between the relay
apparatus and the network apparatus is greater than a threshold.

[0020] In a possible implementation, the third information includes information indicating the
updated first duration, or information indicating a difference between the first duration and the
updated first duration.

[0021] In a possible implementation, before receiving the third information, the relay
apparatus may send fourth information to the network apparatus. The fourth information indicates
location information of the relay apparatus and/or a timing advance corresponding to the relay
apparatus. The third information is determined based on the fourth information. A location or the
timing advance of the relay apparatus may reflect the delay between the relay apparatus and the
network apparatus. Therefore, the updated first duration is determined based on at least one of the
location and the timing advance of the relay apparatus, to more accurately obtain the first duration,
thereby further reducing the delay.

[0022] The first duration in this application may be a newly defined value, or an existing
parameter may be reused. For example, in a possible implementation, the first duration is
determined based on a scheduling offset value. Because the relay apparatus may reuse the
scheduling offset value as the first duration, the network apparatus does not need to additionally
send signaling to configure the first duration, thereby reducing signaling overheads.

[0023] In a possible implementation, the scheduling offset value is further used to perform at
least one of the following: used to adjust sending timing of information of the terminal apparatus;
used to adjust sending timing of feedback information of the terminal apparatus; used to adjust
sending timing of a reference signal of the terminal apparatus; or used to adjust a random access
occasion of the terminal apparatus.

[0024] In a possible implementation, the first information indicates at least one fourth time
unit. For example, the fourth time unit indicated by the first information is a time unit that can be
used for sending (or forwarding) information. In this embodiment of this application, the relay
apparatus may select, based on the first duration, one or more appropriate fourth time units from
the configured fourth time units to send (or forward) information (the selected one or more fourth
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time units are the second time unit). For example, the second time unit belongs to a fourth time
unit that meets a first condition. The first condition includes: a quantity of time units between a
time domain start location of the fourth time unit and the third time unit is greater than or equal to
the first duration, or the sum of the first duration, the value of K, and the time unit offset value.
The third time unit is a time domain resource for uplink transmission, and the index value of the
third time unit is equal to that of the first time unit.

[0025] It can be learned that in this solution, the network apparatus may preconfigure some
periodic or aperiodic resources (for example, the fourth time unit), and the relay apparatus may
select a more appropriate resource from the configured resources to send information. Because the
selected resource meets the first condition, even in a scenario in which the delay (for example, the
round-trip delay of signal transmission) between the relay apparatus and the network apparatus is
relatively large, a time domain resource for forwarding information in a time series relationship is
not earlier than a time at which the forwarded information is received. In this way, in a large-delay
communication scenario, a success rate of forwarding information by the relay apparatus can be
improved.

[0026] In a possible implementation, the relay apparatus receives information used to
configure at least one resource set. The at least one resource set includes a first resource set. The
first resource set includes the at least one fourth time unit. The first information is used to activate
the first resource set. For example, the information used to configure the at least one resource set
is carried in radio resource control (radio resource control, RRC) signaling, and the first
information is carried in medium access control (media access control, MAC) control element
(control element, CE) signaling. In this solution, the network apparatus may preconfigure one or
more resource sets, and subsequently activate/deactivate the resource set by using signaling.
Because signaling for activating/deactivating the resource set occupies a relatively small quantity
of bits, this solution can reduce overheads of subsequent signaling.

[0027] In still another possible implementation, the first information is carried in RRC
signaling. In this way, flexibility of subsequent resource configuration can be improved, and
signaling overheads can also be reduced.

[0028] In a possible implementation, the relay apparatus may access the network apparatus as
an MT, and perform some operations with the network apparatus. For example, the relay apparatus
may use a value of the first duration as the scheduling offset value corresponding to the relay
apparatus. For example, the first duration (or the scheduling offset value corresponding to the relay
apparatus) is further used for at least one of the following content: used to adjust sending timing
of information of the relay apparatus; used to adjust sending timing of feedback information of the
relay apparatus; used to adjust sending timing of a reference signal of the relay apparatus; or used
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to adjust a random access occasion of the relay apparatus. In this way, when the relay apparatus
performs some operations with the network apparatus as a mobile terminal (mobile termination,
MT), the first duration is used as the scheduling offset value corresponding to the relay apparatus,
so that information transmission can better match the information round-trip delay between the
relay apparatus and the network apparatus, thereby improving communication performance.
[0029] In a possible implementation, the information indicating the first duration includes
indication information of the first duration, or a scheduling offset value and an adjustment value.
The first duration is associated with the scheduling offset value and the adjustment value. This can
improve flexibility if this solution.

[0030] According to a second aspect, an embodiment of this application provides a
communication method. The method may be performed by a network apparatus. The network
apparatus may be a network device or a chip (or a chip system) inside a network device.

[0031] In this application, the network apparatus sends first information in a first time unit to
a relay apparatus. The first information indicates a resource for information sent by the relay
apparatus. The network apparatus sends information indicating a first duration. The first duration
is associated with a round-trip delay of signal transmission between the relay apparatus and the
network apparatus. The network apparatus receives second information. A transmission process of
the second information includes a process of forwarding the second information by the relay
apparatus. The second time unit is determined based on the first duration and the first time unit.
[0032] In this application, one or more relay apparatuses may be included between the network
apparatus and a terminal apparatus, and all the plurality of relay apparatuses may forward the
second information in the second time unit. Correspondingly, the network apparatus may also
receive the second information in the second time unit. In still another possible implementation,
time units for forwarding the second information by two relay apparatuses may be different. If the
relay apparatus is adjacent to the network apparatus, the network apparatus may receive the second
information in the second time unit. If another relay apparatus is further included between the relay
apparatus and the network apparatus, a time unit for receiving the second information by the
network apparatus may not be the second time unit, but a time unit for forwarding the second
information by a relay apparatus adjacent to the network apparatus. For ease of understanding, in
some examples in this embodiment of this application, description is provided by using an example
in which the network apparatus receives the second information in the second time unit. A manner
in which another relay apparatus determines a time unit for forwarding the second information is
similar to a manner in which the relay apparatus determines the second time unit in this application.
Details are not described again.

[0033] Because the location of the time unit used for forwarding the information is further
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determined based on the first duration, the first duration is associated with the round-trip delay of
signal transmission between the relay apparatus and the network apparatus. Therefore, the time
unit that is used for forwarding information and that is determined in this application is more
appropriate, thereby improving a success rate of uplink transmission performed by using the relay
apparatus in a satellite communication scenario.

[0034] In a possible implementation, the network apparatus sends third information. The third
information is used for determining an updated first duration. The updated first duration is used
by the relay apparatus to determine a time unit of sent information (for example, the relay apparatus
determines a time unit of to-be-forwarded information). The updated first duration is associated
with the round-trip delay between the relay apparatus and the network apparatus.

[0035] In a possible implementation, the network apparatus receives fourth information. The
fourth information indicates location information of the relay apparatus and/or a timing advance
TA corresponding to the relay apparatus. The network apparatus determines the third information
based on the fourth information.

[0036] For related content of the resource indicating the information sent by the relay
apparatus (for example, the information forwarded by the relay apparatus), the first information,
the first duration, the second time unit, the third information, and the scheduling offset value, refer
to related descriptions in the first aspect. Details are not described again.

[0037] In a possible implementation, the network apparatus sends information used to
configure at least one resource set. The at least one resource set includes a first resource set. The
first resource set includes the at least one fourth time unit. The first information is used to activate
the first resource set. For related content, refer to related descriptions in the first aspect and the
possible implementations of the first aspect. Details are not described again.

[0038] For related content of the first information, the fourth time unit, the information used
to configure the at least one resource set, the first duration, and the information indicating the first
duration, refer to related descriptions of the first aspect and the possible implementations of the
first aspect. Details are not described again.

[0039] For related content of the second aspect and the possible implementations of the second
aspect, refer to related descriptions of the first aspect and the possible implementations of the first
aspect. Details are not described again.

[0040] According to a third aspect, a communication apparatus is provided. The
communication apparatus may be the foregoing relay apparatus or the foregoing network apparatus.
The communication apparatus may include a communication unit and a processing unit, to perform
any one of the first aspect and the second aspect or any possible implementation of the first aspect
and the second aspect. The communication unit is configured to perform functions related to
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sending and receiving. The communication unit may be referred to as a transceiver unit. Optionally,
the communication unit includes a receiving unit and a sending unit. In a design, the
communication apparatus is a communication chip, the processing unit may be one or more
processors or processor cores, and the communication unit may be an input/output circuit, an
input/output interface, or an antenna port of the communication chip.

[0041] In another design, the communication unit may be a transmitter and a receiver, or the
communication unit may be a transmitter machine and a receiver machine.

[0042] Optionally, the communication apparatus further includes modules that may be
configured to perform any one of the first aspect and the second aspect or any possible
implementation of the first aspect and the second aspect.

[0043] According to a fourth aspect, a communication apparatus is provided. The
communication apparatus may be the foregoing relay apparatus or the foregoing network apparatus.
The communication apparatus may include a processor and a memory, to perform any one of the
first aspect and the second aspect or any possible implementation of the first aspect and the second
aspect. Optionally, the communication apparatus further includes a transceiver. The memory is
configured to store a computer program or instructions. The processor is configured to invoke the
computer program or the instructions from the memory and run the computer program or the
instructions. When the processor executes the computer program or the instructions in the memory,
the communication apparatus is caused to perform any one of the first aspect and the second aspect
or any possible implementation of the first aspect and the second aspect.

[0044] Optionally, there are one or more processors, and there are one or more memories.
[0045] Optionally, the memory may be integrated with the processor, or the memory and the
processor are disposed separately.

[0046] Optionally, the transceiver may include a transmitter machine (transmitter) and a
receiver machine (receiver).

[0047] According to a fifth aspect, a communication apparatus is provided. The
communication apparatus may be the foregoing relay apparatus or the foregoing network apparatus.
The communication apparatus may include a processor, to perform any one of the first aspect and
the second aspect or any possible implementation of the first aspect and the second aspect. The
processor is coupled to a memory. Optionally, the communication apparatus further includes the
memory. Optionally, the communication apparatus further includes a communication interface,
and the processor is coupled to the communication interface.

[0048] In an implementation, when the communication apparatus is the relay apparatus or the
network apparatus, the communication interface may be a transceiver or an input/output interface.

Optionally, the transceiver may be a transceiver circuit. Optionally, the input/output interface may
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be an input/output circuit.

[0049] In another implementation, when the communication apparatus is a chip or a chip
system, the communication interface may be an input/output interface, an interface circuit, an
output circuit, an input circuit, a pin, a related circuit, or the like on the chip or the chip system.
The processor may alternatively be embodied as a processing circuit or a logic circuit.

[0050] According to a sixth aspect, a system is provided, and the system includes the relay
apparatus.

[0051] In a possible implementation, the system may further include a network apparatus.
[0052] According to a seventh aspect, a computer program product is provided. The computer
program product includes a computer program (which may also be referred to as code or
instructions). When the computer program is run, a computer is caused to perform any one of the
first aspect and the second aspect or any possible implementation of the first aspect and the second
aspect.

[0053] According to an eighth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores a computer program (which may also be referred to as
code or instructions). When the computer program is run on a computer, the computer is caused to
perform any one of the first aspect and the second aspect or any possible implementation of the
first aspect and the second aspect.

[0054] According to a ninth aspect, a processing apparatus is provided, including an interface
circuit and a processing circuit. The interface circuit may include an input circuit and an output
circuit. The processing circuit is configured to: receive a signal through the input circuit, and
transmit a signal through the output circuit, so that any one of the first aspect and the second aspect
or any possible implementation of the first aspect and the second aspect is implemented.

[0055] In a specific implementation process, the processing apparatus may be a chip, the input
circuit may be an input pin, the output circuit may be an output pin, and the processing circuit may
be a transistor, a gate circuit, a trigger, any type of logic circuit, or the like. An input signal received
by the input circuit may be received and input by, for example, but not limited to, a receiver, a
signal output by the output circuit may be output to, for example, but not limited to, a transmitter
and transmitted by the transmitter, and the input circuit and the output circuit may be a same circuit,
where the circuit is used as the input circuit and the output circuit at different moments. Specific
implementations of the processor and various circuits are not limited in this application.

[0056] In an implementation, when the communication apparatus is a relay apparatus or a
network apparatus, the interface circuit may be a radio frequency processing chip in the relay
apparatus or the network apparatus, and the processing circuit may be a baseband processing chip
in the relay apparatus or the network apparatus.
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[0057] In another implementation, the communication apparatus may be some components in
the relay apparatus or the network apparatus, for example, an integrated circuit product such as a
system chip or a communication chip. The interface circuit may be an input/output interface, an
interface circuit, an output circuit, an input circuit, a pin, a related circuit, or the like in the chip or

a chip system. The processing circuit may be a logic circuit on the chip.

BRIEF DESCRIPTION OF DRAWINGS

[0058] FIG. 1Ais a diagram of a possible architecture of a communication system to which an
embodiment of this application is applicable;

[0059] FIG. 1B is a diagram of another possible architecture of a communication system to
which an embodiment of this application is applicable;

[0060] FIG. 1C is a diagram of another possible architecture of a communication system to
which an embodiment of this application is applicable;

[0061] FIG. 2A is a diagram of another possible architecture of a communication system
according to an embodiment of this application;

[0062] FIG. 2B is a diagram of another possible architecture of a communication system
according to an embodiment of this application;

[0063] FIG. 2C is a diagram of another possible architecture of a communication system
according to an embodiment of this application;

[0064] FIG. 2D is a diagram of another possible architecture of a communication system
according to an embodiment of this application;

[0065] FIG. 2E is a diagram of another possible architecture of a communication system
according to an embodiment of this application;

[0066] FIG. 3 is a diagram of a relationship between time units corresponding to uplink and
downlink on a relay apparatus side according to an embodiment of this application;

[0067] FIG. 4 is a schematic flowchart of a communication method according to an
embodiment of this application;

[0068] FIG. 5 is a diagram of a relationship between time units corresponding to uplink and
downlink on a relay apparatus side according to an embodiment of this application;

[0069] FIG. 6 is a diagram of a relationship between time units corresponding to uplink and
downlink on a relay apparatus side according to an embodiment of this application;

[0070] FIG. 7A and FIG. 7B are diagrams of a relationship between time units corresponding
to uplink and downlink on a relay apparatus side according to an embodiment of this application;

[0071] FIG. 8 is another diagram of a relationship between time units corresponding to uplink
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and downlink on a relay apparatus side according to an embodiment of this application;

[0072] FIG. 9 is a diagram of a possible structure in another communication scenario
according to an embodiment of this application;

[0073] FIG. 10 is a diagram of a possible structure of a communication apparatus according to
an embodiment of this application; and

[0074] FIG. 11 is a diagram of a possible structure of another communication apparatus
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0075] The following describes nouns or terms in embodiments of this application.

[0076] (1) Time unit

[0077] A time unit in embodiments of this application is, for example, a first time unit and a
second time unit that are subsequently involved. The time unit in embodiments of this application
belongs to a time domain resource. The time domain resource may include at least one of a radio
frame, a subframe, a slot (slot), a mini-slot (mini slot), or an orthogonal frequency division
multiplexing (orthogonal frequency division multiplexing, OFDM) symbol (symbol). A time unit
may include a radio frame, a subframe, a slot (slot), a mini-slot (mini slot), or an OFDM symbol
(symbol). One time unit may further include a resource aggregated by a plurality of radio frames,
a plurality of subframes, a plurality of slots, a plurality of mini-slots, or a plurality of OFDM
symbols. One radio frame may include a plurality of subframes, one subframe may include one or
more slots, and one slot may include at least one symbol. Alternatively, one radio frame may
include a plurality of slots, and one slot may include at least one symbol. It should be noted that,
in embodiments of this application, one OFDM symbol may also be referred to as one symbol for
short.

[0078] (2) Frequency domain resource

[0079] The frequency domain resource may include at least one of a resource element
(resource element, RE), a resource block (resource block, RB), a channel, a sub-channel (sub
channel), a carrier (carrier), or a bandwidth part (BWP, bandwidth part). A frequency domain unit
may include an RE, an RB, a channel, a sub-channel (sub channel), a carrier (carrier), a bandwidth
part (BWP, bandwidth part), or the like. One frequency domain unit may further include a resource
including a plurality of REs, a plurality of RBs, a plurality of sub-channels, a plurality of carriers,
or a plurality of BWPs. In this embodiment of this application, a channel may be equivalently
replaced with a resource block set (resource block set, RB set), and a frequency domain bandwidth

of an RB set may be 20 megahertz (mega hertz, MHz).
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[0080] The technical solutions of this application may be applied to a non-terrestrial network
(non-terrestrial network, NTN) system such as a satellite communication system, a high-altitude
platform (high-altitude platform station, HAPS) communication system, or an uncrewed aerial
vehicle, for example, an integrated communication and navigation (integrated communication and
navigation, IcaN) system, a global navigation satellite system (global navigation satellite system,
GNSS), and an ultra-dense low earth orbit satellite communication system. The satellite
communication system may be integrated with a conventional mobile communication system. For
example, the mobile communication system may be a 4th generation (4th generation, 4G)
communication system (for example, a long term evolution (long term evolution, LTE) system), a
worldwide interoperability for microwave access (worldwide interoperability for microwave
access, WiMAX) communication system, a 5th generation (5th generation, 5G) communication
system (for example, a new radio (new radio, NR) system), and a future mobile communication
system.

[0081] FIG. 1A and FIG. 1B are diagrams of examples of network architectures of several
communication systems to which embodiments of this application are applicable. The
communication system may include a satellite, a network device, a terminal device, and the like.
The communication system may further include a gateway and a core network device. FIG. 1A
and FIG. 1B show examples of a converged network architecture of an NTN and a terrestrial
network. The following provides descriptions with reference to the accompanying drawings.
[0082] (1) Satellite

[0083] The satellite may be a high elliptical orbit (highly elliptical orbit, HEO) satellite, a GEO
satellite, a medium earth orbit (medium earth orbit, MEO) satellite, and a low-earth orbit (low-
earth orbit, LEO) satellite. An operation mode of the satellite is not limited in embodiments of this
application. For example, the operation mode of the satellite may be a transparent (transparent)
mode, or may be a regenerative (regenerative) mode. FIG. 1A is shown by using an example in
which a working mode of a satellite is a transparent transmission mode, and FIG. 1B is shown by
using an example in which a working mode of a satellite is a regenerative mode.

[0084] When the satellite works in the transparent (transparent) transmission mode, the
satellite has a transparent relay forwarding function. A gateway has functions of a network device
(for example, a base station) or a part of functions of a network device (for example, a base station).
In this case, the gateway may be considered as a network device (for example, a base station).
Alternatively, the network device (for example, a base station) and the gateway may be separately
deployed. In this case, a delay of a feeder link includes two parts: a delay from the satellite to the
gateway and a delay from the gateway to a gNB. A transparent transmission mode is discussed
below by using an example in which the gateway and the gNB are located together or close to each
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other. If the gateway is far away from the gNB, a delay of a feeder link is a sum of a delay from
the satellite to the gateway and a delay from the gateway to the gNB.

[0085] When the satellite works in a regenerative (regenerative) mode, the satellite has a data
processing capability, and has functions of a network device (for example, a base station) or a part
of functions of a network device (for example, a base station). In this case, the satellite may be
considered as a network device (for example, a base station).

[0086] The satellite may perform wireless communication with a terminal by using a broadcast
communication signal, a navigation signal, and the like. Optionally, each satellite may provide a
communication service, a navigation service, a positioning service, and the like for the terminal
device via a plurality of beams. For example, each satellite uses a plurality of beams to cover a
service region, and a relationship between different beams may be one or more of time division,
frequency division, and spatial division.

[0087] (2) Gateway

[0088] A gateway (or referred to as a terrestrial station, an earth station, a signal gateway
station, or a gateway station) (gateway) may be configured to connect a satellite to a network
device on the ground (for example, a base station on the ground). One or more satellites may be
connected to one or more terrestrial network devices (for example, a terrestrial base station)
through one or more gateways. This is not limited herein.

[0089] A link between the satellite and a terminal is referred to as a service link (service link),
and a link between the satellite and the gateway is referred to as a feeder link (feeder link). The
network device and the gateway may be separately deployed. In this case, the delay of the feed
link may include two parts: a delay from the satellite to the gateway and a delay from the gateway
to the network device.

[0090] (3) Network device

[0091] The network device in embodiments of this application may include a network device
deployed on a satellite (for example, a satellite base station), or may include a network device
deployed on a gateway, or may include a network device deployed on the ground (for example, a
terrestrial base station).

[0092] The network device in embodiments of this application may be a radio access network
(radio access network, RAN) node. The RAN may be an evolved universal terrestrial radio access
(evolved universal terrestrial radio access, E-UTRA) system, an NR system, or a future radio
access system defined in 3rd generation partnership project (3rd generation partnership project,
3GPP). The RAN may further include the foregoing two or more different radio access systems.
The RAN may alternatively be an open RAN (open RAN, O-RAN).

[0093] The RAN node, also referred to as a radio access network device, a RAN entity, or an
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access node, is configured to help a terminal access a communication system in a wireless manner.
In an application scenario, the RAN node may be a base station (base station), an evolved NodeB
(evolved NodeB, eNodeB), a transmission reception point (transmission reception point, TRP), a
next-generation NodeB (next generation NodeB, gNB) in a 5th generation (5th generation, 5G)
mobile communication system, a next-generation NodeB in a 6th generation (6th generation, 6G)
mobile communication system, or a base station in a future mobile communication system. The
RAN node may be a macro base station, or may be a micro base station or an indoor base station,
or may be a relay node, a donor node, or the like.

[0094] In another application scenario, a plurality of RAN nodes may cooperate to help a
terminal implement radio access, and different RAN nodes separately implement a part of
functions of a base station. For example, the RAN node may be a central unit (central unit, CU), a
distributed unit (distributed unit, DU), or a radio unit (radio unit, RU). The CU herein completes
functions of a radio resource control protocol layer and a packet data convergence protocol (packet
data convergence protocol, PDCP) layer of the base station, and may further complete functions
of a service data adaptation protocol (service data adaptation protocol, SDAP) layer. The DU
completes functions of a radio link control layer and a medium access control (medium access
control, MAC) layer of the base station, and may further complete a part or all of functions of a
physical layer. For specific descriptions of the foregoing protocol layers, refer to related technical
specifications in 3GPP. The RU may be configured to receive and send radio frequency signals.
The CU and the DU may be two independent RAN nodes, or may be integrated into a same RAN
node, for example, integrated into a baseband unit (baseband unit, BBU). The RU may be included
in a radio frequency device, for example, included in a remote radio unit (remote radio unit, RRU)
or an active antenna unit (active antenna unit, AAU). The CU may be classified into two types of
RAN nodes at a CU-control plane and a CU-user plane.

[0095] In different systems, the RAN node may have different names. For example, in an O-
RAN system, a CU may be referred to as an open CU (open CU, O-CU), a DU may be referred to
as an open DU (open DU, O-DU), and an RU may be referred to as an open RU (open RU, O-RU).
The RAN node in embodiments of this application may be implemented by using a software
module, a hardware module, or a combination of a software module and a hardware module. For
example, the RAN node may be a server loaded with a corresponding software module. A specific
technology and a specific device form that are used by the RAN node are not limited in
embodiments of this application. For ease of description, the following is described by using an
example in which the base station is used as a RAN node.

[0096] (4) Core network (core network, CN) device

[0097] The core network device is a device that is disposed on the ground and can
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communicate with an NTN device in an NTN system. The CN device is a network element
included in a CN part in a mobile communication system. The CN device can connect a terminal
device to different data networks, and perform services such as authentication, charging, mobility
management, session management, policy control, and user plane forwarding. The CN device may
be a CN device in a current mobile communication system (for example, a 5th generation (5th
generation, 5G) mobile communication system), or may be a CN device in a future mobile
communication system. In mobile communication systems of different standards, names of CN
devices having a same function may be different. However, a specific name of a CN device having
each function is not limited in embodiments of this application.

[0098] For example, in a 4th generation (4th generation, 4G) mobile communication system
(that is, long term evolution (long term evolution, LTE)), a network element responsible for
functions such as access control, security control, and signaling coordination is a mobility
management entity (Mobility management entity, MME); a network element serving as a local
mobility management anchor is a serving gateway (serving gateway, S-GW); a network element
serving as a handover anchor of an external data network and responsible for internet protocol
(internet protocol, IP) address allocation is a packet data network (packet data network, PDN)
gateway (PDN gateway, P-GW); a network element that stores user-related data and subscription
data is a home subscriber server (home subscriber server, HSS); and a network element that is
responsible for a policy and charging function is referred to as a policy and charging rule function
(policy and charging rule function, PCRF) network element.

[0099] For another example, in a 5G mobile communication system, based on specific logical
function division, a core network may be divided into a control plane (control plane, CP) and a
user plane (user plane, UP). A network element responsible for a control plane function in the CN
may be collectively referred to as a control plane network element, and a network element
responsible for a user plane function may be collectively referred to as a user plane network
element. Specifically, on the user plane, a network element used as an interface of a data network
and responsible for functions such as user plane data forwarding is a user plane function (user
plane function, UPF) network element. On the control plane, a network element responsible for
access control and mobility management functions is referred to as an access and mobility
management function (access and mobility management function, AMF) network element, a
network element responsible for session management and control policy execution is referred to
as a session management function (session management function, SMF) network element, a
network element responsible for subscription data management and user access authorization
functions is referred to as a unified data management (unified data management, UDM) network
element, a network element responsible for charging and policy control functions is referred to as

17



10

15

20

25

30

35

a policy control function (policy and charging function, PCF) network element, and a network
element responsible for transmitting a requirement of an application side for a network side is an
application function (application function, AF) network element.

[00100] (5) Terminal

[00101] The terminal is a device having wireless transmission and reception functions, and may
send a signal to a base station or receive a signal from a base station. The terminal may also be
referred to as a terminal device, user equipment (user equipment, UE), a mobile station, a mobile
terminal, or the like. The terminal may be widely used in various scenarios, for example, device-
to-device (device-to-device, D2D), vehicle to everything (vehicle to everything, V2X)
communication, machine-type communication (machine-type communication, MTC), internet of
things (internet of things, 10T), virtual reality, augmented reality, industrial control, automatic
driving, telemedicine, a smart grid, smart furniture, a smart office, smart wearable, smart
transportation, and a smart city. The terminal may be a mobile phone, a tablet computer, a computer
with wireless transmission and reception functions, a wearable device, a vehicle, an airplane, a
ship, a robot, a robotic arm, a smart home device, or the like. A specific technology and a specific
device form that are used by the terminal are not limited in embodiments of this application.
[00102] Embodiments of this application are also applicable to another communication system
architecture, for example, an air-to-ground (air to ground, ATG) communication system. The
communication system includes at least one network device and at least one high-altitude terminal.
The high-altitude terminal includes, for example, a high-altitude aircraft and an on-board terminal.
The satellite in FIG. 1A and that in FIG. 1B may alternatively be replaced with another relay device,
for example, may be replaced with another NTN device such as a high-altitude platform station
(high-altitude platform station, HAPS). The communication system shown in FIG. 1A or FIG. 1B
is used as an example, and constitutes no limitation on the communication system to which the
method provided in embodiments of this application is applicable.

[00103] It may be understood that embodiments of this application are also applicable to an air-
to-ground (air-to-ground, ATG) communication system. In an example, FIG. 1C is a diagram of a
network architecture of still another communication system to which an embodiment of this
application is applicable. The communication system includes at least one network device and at
least one high-altitude terminal device. The high-altitude terminal device includes, for example, a
high-altitude aircraft and an on-board terminal device.

[00104] Based on the content shown in FIG. 1A, FIG. 1B, and FIG. 1C and the foregoing other
content, FIG. 2A is an example of a diagram of an architecture of a communication system
according to an embodiment of this application. As shown in FIG. 2A, the communication system

includes a terminal apparatus and a network apparatus, and at least one relay apparatus is further
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included between the terminal apparatus and the network apparatus, for example, a relay apparatus
#1, a relay apparatus #2, and a relay apparatus #3 shown in FIG. 2A. The terminal apparatus in
FIG. 2A may be the terminal device in FIG. 1A, FIG. 1B, and FIG. 1C, or a chip (or a chip system)
in the terminal device. The network apparatus in FIG. 2A may be a chip (or a chip system) in the
network device (for example, an access network device) or the network device (for example, an
access network device) in FIG. 1A, FIG. 1B, and FIG. 1C. The relay apparatus in FIG. 2A may be
the satellite device in FIG. 1A, FIG. 1B, and FIG. 1C or a chip system inside the satellite device,
or may be the network device (for example, a terrestrial base station) deployed on the ground or a
chip (or a chip system) inside the network device (for example, a terrestrial base station) in FIG.
1A, FIG. 1B, and FIG. 1C.

[00105] FIG. 2B is an example of a diagram of an architecture of a communication system to
which an embodiment of this application is applicable. As shown in FIG. 2B, the communication
system includes UE and a 5G core network (5G Core Network, 5GC). The UE may be the terminal
device shown in FIG. 1A, FIG. 1B, FIG. 1C, or FIG. 2A, and a 5GC/base station/donor node/gNB
may be the network device shown in FIG. 1A, FIG. 1B, FIG. 1C, or FIG. 2A. As shown in FIG.
2B, the communication system further includes one or more relay apparatuses, and the relay
apparatus is represented as a network controlled transparent node (network controlled transparent
node, NCTN) in FIG. 2B. The transparent forwarding node has an amplify-and-forward (Amplify-
and-Forward, AF) relay function. The amplify-and-forward relay means that after receiving a
signal, a relay node directly forwards the received signal to a destination node without decoding
or encoding the signal. As shown in FIG. 2B, the communication system further includes a base
station (for example, gNobeB) and a donor node (for example, gNobeB-NCTN-donor). The relay
apparatus shown in FIG. 2B may be any relay apparatus in FIG. 2A, or may be the satellite device
in FIG. 1A, FIG. 1B, and FIG. 1C or a chip system inside the satellite device, or may be the
network device (for example, a terrestrial base station) deployed on the ground or a chip (or a chip
system) inside the network device (for example, a terrestrial base station) in FIG. 1A, FIG. 1B,
and FIG. 1C.

[00106] As shown in FIG. 2B, the communication system includes a relay apparatus, and the
relay apparatus belongs to a device in an NG-RAN. The relay apparatus may support NR-based
access and backhaul functions, and may include an NCTN-mobile termination (mobile termination,
MT) and an NCTN-DU. The NCTN-MT may serve as a common terminal apparatus to be
connected to a CU or an NCTN-DU of a donor node of the NCTN-MT, to be used as a control link.
The NCTN-MT transmits or receives beam direction information of a control backhaul/control
link (control link)/access link (access link), information of enabling or disabling forwarding and
transmission, routing-related information, and the like. The NCTN-DU may provide access for the
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NCTN-MT/network-controlled regenerative node (network controlled regenerative node, NCRN)-
MT, and establish a lower-level control link. The relay apparatus may further include a forwarding
(forwarding) function. The forwarding (forwarding) may be used to provide amplified forwarding
(for example, transparent forwarding) of a UL/DL radio frequency signal between the donor node
(gNB-donor)/regenerative node and the terminal apparatus.

[00107] The donor node may support a gNodeB (also referred to as a gNodeB-donor) with
additional functions of the relay apparatus, and may be connected to a core network, for example,
an optical fiber. The donor node may include an NCTN-donor node-CU (which may also be
referred to as an NCTN-donor-CU) and an NCTN-donor node-DU (which may also be referred to
as an NCTN-donor-DU). The NCTN-donor node-CU may provide a connection for the NCTN-
donor node-DU and the NCTN-DU of the relay apparatus. The NCTN-donor node-CU may serve
as a base station to connect to another base station (for example, through an Xn-C interface). The
base station accesses the 5GC. Alternatively, the NCTN-donor node-CU directly accesses the 5GC
(for example, through an NG interface). The base station accesses the 5GC (for example, through
an NG interface). The NCTN-donor node-DU may provide access for the terminal apparatus or
the NCTN-MT.

[00108] The F1 interface is used for connection between the NCTN-DU and the NCTN-donor
node-CU, and is all inherited from an F1 interface between the DU and the CU. The Uu interface
(for example, an NR Uu interface) is used for connection between the NCTN-donor node-DU and
the NCTN-MT. The Uu interface may further be used for connection between a relay network and
UE. As shown in FIG. 2B, the NCTN accesses the donor node as a terminal apparatus, and
establishes a Uu interface connection. As shown in FIG. 2B, the UE may be connected to
forwarding (forwarding) module of the NCTN, and forwarding (forwarding) module of NCTNs is
connected and accesses the NCTN-donor node-DU.

[00109] FIG. 2C, FIG. 2D, and FIG. 2E are examples of diagrams of architectures of several
communication systems to which embodiments of this application are applicable.

[00110] A difference between FIG. 2B and FIG. 2C lies in that three relay apparatuses in FIG.
2B are all NCTNs, while one relay apparatus in FIG. 2C is an NCRN. As shown in FIG. 2B, the
NCRN may include an NCRN-MT and an NCRN-DU. The NCRN-MT may serve as a common
terminal apparatus to be connected to a DU/NCTN-DU/NCRN-DU of the donor node of the
NCRN-MT, and serve as a control link and a wireless backhaul link (providing a digital forwarding
or regenerative forwarding function, and supporting RLC layer forwarding or MAC layer
forwarding). The NCRN has a decode-and-forward (decode-and-forward, DF) relay function. The
decode-and-forward relay means that after receiving a signal, a relay node decodes the signal, re-
encodes a decoding result, and finally forwards an encoded result to a destination node. The
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NCRN-DU may provide access for a lower-level NCTN-MT/NCRN-MT/terminal apparatus. For
other content of FIG. 2C, refer to the foregoing descriptions of FIG. 2B. Details are not described
again.

[00111] A difference between FIG. 2B and FIG. 2D lies in that a relay apparatus in FIG. 2D
includes forwarding (forwarding) and an NCTN-MT, but does not include an NCTN-DU. The
NCTN-MT may serve as a common terminal apparatus to be connected to the DU/NCTN-
DU/NCRN-DU connected to the donor node of the NCTN-MT. As a control link, the NCTN-MT
may further send/receive beam direction information of a control backhaul/control link (control
link)/access link (access link), information of enabling or disabling forwarding and transmission,
routing-related information, and the like. The forwarding (forwarding) may provide amplified
forwarding (transparent forwarding) of a UL/DL radio frequency signal between the gNB-
donor/NCRN and the terminal apparatus. For other content of FIG. 2D, refer to the foregoing
descriptions of FIG. 2B. Details are not described again.

[00112] A difference between FIG. 2C and FIG. 2E lies in that the NCTN in FIG. 2E includes
forwarding (forwarding) and an NCTN-MT, but does not include an NCTN-DU. For other content
of FIG. 2E, refer to the foregoing descriptions of FIG. 2B, FIG. 2C, and FIG. 2D. Details are not
described again.

[00113] FIG. 3 is an example of a diagram of a relationship between time units corresponding
to uplink and downlink on a relay apparatus side according to an embodiment of this application.
[00114] With reference to FIG. 3, because a round-trip delay between a relay apparatus and a
network apparatus is relatively large, to ensure frame boundary alignment (timing relationship
alignment) of downlink and uplink at the network apparatus or to ensure a fixed frame boundary
offset between downlink and uplink at the network apparatus, an offset value t1 exists between
downlink and uplink frame boundaries or at a timing relationship at the relay apparatus. The offset
value t1 is related to "the round-trip delay between the network apparatus and the relay apparatus
and an internal processing delay of the relay apparatus”. For example, a satellite orbit height is
1200 km, a round-trip delay range of different communication elevation angles for transmitting a
signal through a relay apparatus (for example, a satellite device) is 16 ms to 32.7 ms, and is far
greater than a time length indicated by current (K+Time unit offset value (slot_offset)). In a
satellite communication scenario, the round-trip delay between the network apparatus and the relay
apparatus is relatively large, and therefore t1 is relatively large. Consequently, in a time series
relationship, a slot (n+1) used for forwarding uplink information is reversely before a slot n used
for receiving first information. In other words, a time used for forwarding the uplink information
is before a time at which the first information is received. Alternatively, it is understood that, in a

time sequence, a time used for forwarding information is earlier than a time at which first

21



10

15

20

25

30

35

information (for example, DCI) is received. Consequently, in a large-delay communication
scenario, the relay apparatus cannot successfully forward the information.

[00115] Based on this problem, this embodiment of this application provides a possible
implementation. In this implementation, the relay apparatus may determine, based on the first
duration, the time unit used for forwarding the information, so that the determined time unit for
forwarding the information is more appropriate, to meet a requirement of the time series
relationship. For example, in the time series relationship, the time unit used for forwarding the
information is after the time unit of the first information (for example, the DCI). In other words,
the time used for forwarding the information is after the time at which the first information is
received, so that the relay apparatus can successfully forward the information. The solutions
provided in embodiments of this application can resolve a problem of forwarding information by
a relay apparatus in a scenario with a relatively large delay. Because the problem is resolved, the
relay apparatus can be introduced into the large-delay scenario, to reduce deployment of a device
such as a terrestrial station in the large-delay scenario, thereby reducing costs.

[00116] The following further describes embodiments of this application with reference to the
accompanying drawings.

[00117] Based on the content shown in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A, FIG. 2B, FIG. 2C,
FIG. 2D, FIG. 2E, or FIG. 3 and the foregoing other content, FIG. 4 shows an example of a possible
schematic flowchart of a communication method according to an embodiment of this application.
For ease of understanding, interaction between a terminal apparatus, a network apparatus, and a
relay apparatus is used as an example in FIG. 4 for description. The relay apparatus in this
embodiment of this application may be any relay apparatus in FIG. 2A, for example, may be a
satellite device or a chip (or a chip system) in a satellite device in FIG. 1A, FIG. 1B, FIG. 1C, FIG.
2A, FIG. 2B, FIG. 2C, FIG. 2D, or FIG. 2E; or may be a network device deployed on the ground
or a chip (or a chip system) in a network device in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A, FIG. 2B,
FIG. 2C, FIG. 2D, or FIG. 2E. The terminal apparatus may be the terminal in FIG. 1A, FIG. 1B,
FIG. 1C, or FIG. 2A, or a chip system inside the terminal. The network apparatus may be the
network device in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A, FIG. 2B, FIG. 2C, FIG. 2D, or FIG. 2E,
or a chip system inside the network device. In this embodiment of this application, the network
apparatus and the satellite apparatus may be integrated into a same device. For example, both the
network apparatus and the satellite apparatus are satellite base stations. In this case, it may also be
understood that the satellite apparatus works in a regenerative mode. In another possible
implementation, the network apparatus and the satellite apparatus may alternatively belong to two
devices. In this case, it may also be understood that the satellite apparatus works in a transparent

transmission mode.
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[00118] The following provides descriptions with reference to FIG. 4.

[00119] Step 401: A network apparatus sends first information.

[00120] Correspondingly, a relay apparatus receives the first information in a first time unit.
[00121] The first time unit in this embodiment of this application may be, for example, one
symbol or one slot. For descriptions of the time unit, refer to the foregoing content. In this
embodiment of this application, description is provided by using an example in which the first
time unit is one slot.

[00122] The first information indicates a resource for information sent by the relay apparatus.
In this embodiment of this application, the "resource for information sent by the relay apparatus”
may also include or be replaced with a ""resource for information forwarded by the relay apparatus".
It may also be understood that the first information indicates a resource for information forwarded
by the relay apparatus. There are a plurality of possible transmission directions of the information
forwarded by the relay apparatus. For ease of understanding, in some examples of this application,
the information forwarded by the relay apparatus is uplink information (that is, a transmission
direction of the information forwarded by the relay apparatus is from the terminal apparatus to the
network apparatus). In this example, it may also be understood that the first information may
indicate a resource for the uplink information forwarded by the relay apparatus. In this embodiment
of this application, the information forwarded by the relay apparatus may be uplink information,
or may be other information. For example, the information forwarded by the relay apparatus may
be information in another sending direction, for example, information sent from one terminal
apparatus to another terminal apparatus, information sent from one network apparatus to another
network apparatus, or information sent from one relay apparatus to another relay apparatus.
[00123] In this embodiment of this application, the first information may include a plurality of
types of information. For example, the first information may include at least one of a resource
(information A1) used to indicate the information sent by the relay apparatus (for example, the
information forwarded by the relay apparatus), a sending address (information A2) corresponding
to the information sent by the relay apparatus (for example, the information forwarded by the relay
apparatus), a sending path (information A3), a sending direction (information A4), a sending
manner (information A5), and a frequency (information A6).

[00124] The information Al indicates the resource for the information sent by the relay
apparatus.

[00125] For example, the resource indicating the information sent by the relay apparatus may
include or be replaced with the resource indicating the information forwarded by the relay
apparatus.

[00126] The resource indicating the information sent by the relay apparatus (for example, the
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information forwarded by the relay apparatus) may include, for example, information indicating a
time domain start location of a second time unit, and/or information indicating a length of a time
domain resource occupied by the second time unit.

[00127] The resource indicating the information sent by the relay apparatus (for example, the
information forwarded by the relay apparatus) may further include a frequency domain resource,
for example, a start RB index and/or a quantity of RBs. The relay apparatus may subsequently
send second information on the frequency domain resource.

[00128] Theinformation A2 indicates the sending address corresponding to the information sent
by the relay apparatus.

[00129] The sending address corresponding to the information sent by the relay apparatus may,
for example, include or be replaced with: a sending address corresponding to the information
forwarded by the relay apparatus.

[00130] The information A2 may include, for example, the sending address corresponding to
the information sent by the relay apparatus (for example, the information forwarded by the relay
apparatus), for example, a next-hop address or an address of the network apparatus.

[00131] The information A3 indicates the sending path corresponding to the information sent
by the relay apparatus.

[00132] The sending path corresponding to the information sent by the relay apparatus may, for
example, include or be replaced with: a sending path corresponding to the information forwarded
by the relay apparatus.

[00133] The information A2 may include, for example, information about the sending path
corresponding to the information sent by the relay apparatus (for example, the information
forwarded by the relay apparatus), for example, an identifier of the path, or an address of each
node on the path.

[00134] The information A4 indicates the sending direction corresponding to the information
sent by the relay apparatus.

[00135] The sending direction corresponding to the information sent by the relay apparatus may,
for example, include or be replaced with: a sending direction corresponding to the information
forwarded by the relay apparatus.

[00136] The sending direction corresponding to the information sent by the relay apparatus (for
example, the information forwarded by the relay apparatus) includes an uplink transmission
direction or a downlink transmission direction. The first information may indicate a transmission
direction of information to be sent by the relay apparatus.

[00137] The information A5 indicates the sending manner of the information sent by the relay

apparatus.

24



10

15

20

25

30

35

[00138] The sending manner of the information sent by the relay apparatus may, for example,
include or be replaced with: a sending manner of the information forwarded by the relay apparatus.
[00139] The sending manner of the information sent by the relay apparatus (for example, the
information forwarded by the relay apparatus) includes transparent forwarding or regenerative
forwarding. It may also be understood that the relay apparatus works in a transparent forwarding
mode or a regenerative forwarding mode.

[00140] The information A6 indicates the frequency corresponding to the information sent by
the relay apparatus.

[00141] The frequency corresponding to the information sent by the relay apparatus may, for
example, include or be replaced with: a frequency corresponding to the information forwarded by
the relay apparatus.

[00142] The frequency corresponding to the information sent by the relay apparatus (for
example, the information forwarded by the relay apparatus) may include, for example, 20 gigahertz
(giga Hertz, GHz) or 30 GHz. The relay apparatus may send the information at these frequencies,
for example, forward the information at these frequencies.

[00143] Step 402: The network apparatus sends information indicating a first duration.
[00144] The relay apparatus receives the information indicating the first duration.

[00145] The information that is received by the relay apparatus and indicates the first duration
may be directly sent by the network apparatus to the relay apparatus, or may be sent by the network
apparatus to the relay apparatus through another apparatus (for example, another relay apparatus).
[00146] In this embodiment of this application, the information indicating the first duration and
the first information in step 401 may be carried in a same piece of signaling, or may be carried in
two pieces of signaling to be separately sent. There is no absolute sequence between step 401 and
step 402, and step 402 may be performed before step 401.

[00147] The first duration is associated with a delay (for example, a round-trip delay of signal
transmission) between the relay apparatus and the network apparatus. In a possible implementation,
the network apparatus may calculate the first duration based on the delay (for example, the round-
trip delay of signal transmission) between the relay apparatus and the network apparatus. The first
duration is greater than or equal to the delay (for example, the round-trip delay of signal
transmission) between the relay apparatus and the network apparatus. In this way, in a time
sequence, a second time unit that is subsequently determined by the relay apparatus based on the
first duration and that is used for forwarding the information is later than the first time unit, so that
the relay apparatus can successfully forward the information.

[00148] Inanother possible implementation, the first duration may alternatively be less than the
round-trip delay of signal transmission between the relay apparatus and the network apparatus. In
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this implementation, the relay apparatus may further determine the time unit used for forwarding
the information based on the first duration, or the relay apparatus determines, based on another
parameter and the first duration, the time unit used for forwarding the information. In this solution,
the determined time unit can be more appropriate. In still another possible implementation, when
the first duration is less than the round-trip delay of signal transmission between the relay apparatus
and the network apparatus, a network apparatus side may perform timing compensation for uplink
data, that is, delay reception of an uplink signal, and a frame boundary of the uplink data received
by the network apparatus side is later than a frame boundary of downlink data.

[00149] The information that is received by the relay apparatus and that indicating the first
duration may include information about the first duration, or may include information about a time
unit corresponding to the first duration. A quantity of time units corresponding to the first duration
may be, for example, a quotient of the first duration and a duration of one time unit. The relay
apparatus may calculate the second time unit based on the first duration, or may calculate the
second time unit based on the quantity of time units corresponding to the first duration.

[00150] In this embodiment of this application, description is provided by using an example in
which the first duration is AT slots. A meaning of the parameter at another location is the same as
this. A meaning of AT is not repeatedly described. In a possible implementation, AT = [RTD
(Network apparatus, Relay apparatus)/slot_duration], or AT = [TA/slot_duration], where []
represents ceiling, RTD (Network apparatus, Relay apparatus) represents the delay (for example,
the round-trip delay of signal transmission) between the relay apparatus and the network apparatus,
slot_duration represents a length of one time unit, and TA represents a timing advance (Timing
Advance, TA) of the relay apparatus.

[00151] Step 403: A terminal apparatus sends second information.

[00152] The relay apparatus receives the second information.

[00153] In this application, the second information received by the relay apparatus may come
from the terminal apparatus or another relay apparatus, or may come from another apparatus, for
example, from a network apparatus. The relay apparatus may send the second information to the
network apparatus or another relay apparatus, or may send the second information to another
apparatus, for example, send the second information to a terminal apparatus.

[00154] In this embodiment of this application, the second information may be understood as
information that needs to be forwarded by the relay apparatus, or may be understood as to-be-
forwarded information. The second information may belong to uplink information. In other words,
a sending direction of the second information is from the terminal apparatus to the network
apparatus. For ease of understanding, in some examples in this embodiment of this application,
description is provided by using an example in which the second information belongs to uplink
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information. When the second information belongs to uplink information, in step 403, the second
information received by the relay apparatus may come from a terminal apparatus or another relay
apparatus, and in subsequent step 404, the relay apparatus may send the second information to
another relay apparatus or the network apparatus. In this embodiment of this application, the
second information may be uplink information, or may be other information. For example, the
second information may be information in another sending direction, for example, information
sent from one terminal apparatus to another terminal apparatus, information sent from one network
apparatus to another network apparatus, or information sent from one relay apparatus to another
relay apparatus.

[00155] Step 404: The relay apparatus sends the second information in the second time unit.
[00156] Correspondingly, the network apparatus receives the second information.

[00157] In step 404, the relay apparatus may send the second information to the network
apparatus or another relay apparatus in the second time unit, and the network apparatus may
receive the second information from the relay apparatus or the another relay apparatus.

[00158] Inthis application, one or more relay apparatuses may be included between the network
apparatus and a terminal apparatus, and all the plurality of relay apparatuses may forward the
second information in the second time unit. Correspondingly, the network apparatus may also
receive the second information in the second time unit. In still another possible implementation,
time units for forwarding the second information by two relay apparatuses may be different. If the
relay apparatus is adjacent to the network apparatus, the network apparatus may receive the second
information in the second time unit. If another relay apparatus is further included between the relay
apparatus and the network apparatus, a time unit for receiving the second information by the
network apparatus may not be the second time unit, but a time unit for forwarding the second
information by a relay apparatus adjacent to the network apparatus. For ease of understanding, in
some examples in this embodiment of this application, description is provided by using an example
in which the network apparatus receives the second information in the second time unit. A manner
in which another relay apparatus determines a time unit for forwarding the second information is
similar to a manner in which the relay apparatus determines the second time unit in this application.
Details are not described again.

[00159] The second time unit in this embodiment of this application may be, for example, one
symbol or one slot. For descriptions of the time unit, refer to the foregoing content. In this
embodiment of this application, description is provided by using an example in which the second
time unit is one slot. In these examples, the slot may be replaced with another time unit, for
example, the slot may be replaced with a symbol.

[00160] In this embodiment of this application, the relay apparatus may transparently forward
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the second information, or may regenerate and forward the second information. Alternatively, it is
understood that the relay apparatus may work in a transparent forwarding mode, and send the
second information. Alternatively, the relay apparatus works in a regenerative forwarding mode,
and send the second information. For example, the relay apparatus may have an AF relay function.
For example, after receiving the second information, the relay apparatus directly forwards the
received second information to a destination node without decoding or encoding the second
information. Alternatively, the relay apparatus has a DF relay function. After receiving the second
information, the relay apparatus decodes the second information, re-encodes a decoding result, and
forwards re-encoded second information to a destination node.

[00161] The second time unit is determined based on the first duration and the first time unit.
For example, a quantity of time units between the second time unit and the third time unit is
determined based on the first duration, for example, the quantity of time units corresponding to
the first duration. The quantity of time units corresponding to the first duration may be, for example,
a quotient of the first duration and the duration of one time unit.

[00162] The third time unit is a time domain resource for uplink transmission, and an index
value of the third time unit is equal to that of the first time unit.

[00163] For example, the first time unit is a slot n. In this case, the third time unit is also a slot
n. An index of the third time unit is the same as an index of the first time unit. The second time
unit may be determined based on (n+First duration). For example, the second time unit may be a
slot corresponding to (n+First duration), and the slot corresponding to (n+First duration) may also
be referred to as a slot (n+First duration). In this embodiment of this application, description is
provided by using an example in which the first duration is AT. A unit of AT may be a slot, or
may be another unit, for example, a unit of time (for example, millisecond). The second time unit
may be a slot (n+AT), or the second time unit may be a slot (n+AT+Sp). In this embodiment of
this application, So may be a predefined value or a value configured by the network apparatus. A
unit of So may be a slot, or may be another unit, for example, a time unit (for example, millisecond).
A meaning of the parameter at other locations are the same as this, and is not repeatedly described.
[00164] Inthis embodiment of this application, units of parameters (for example, n, AT, and So)
used for calculating the second time unit may be consistent or inconsistent. When the units of these
parameters are inconsistent, the units of these parameters may be converted into consistent units
for calculation. For example, the units of the parameters (for example, n, AT, and Sp) used for
calculating the second time unit may be slot lengths corresponding to a same subcarrier spacing.
In this case, the slot (n+AT) may be understood as a slot whose index number is (n+AT), and the
slot (n+AT+Sp) may be understood as a slot whose index number is (n+AT+Sp). The units of the

parameters (for example, n, AT, and Sp) used for calculating the second time unit may alternatively
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be a unit of time (for example, millisecond), or may be slot lengths corresponding to different
subcarrier spacings (slot lengths corresponding to different subcarrier spacings are different). In
this case, the slot (n+AT) may be understood as a slot of a time (or referred to as a time domain
resource) corresponding to (Time corresponding to the slot n+AT). Similarly, the slot (n+AT+So)
may be understood as a slot of a time (or referred to as a time domain resource) corresponding to
(Time corresponding to the slot n+AT+Sp). In this embodiment of this application, a slot
calculation formula also exists in another location. For a unit of each parameter used for slot
calculation and a meaning of a slot, refer to descriptions herein. Details are not described again.
[00165] Because the relay apparatus determines, based on the first duration, the second time
unit used for forwarding the information, the second time unit determined by the relay apparatus
is later than the first time unit in a time series relationship, and meets a time series relationship of
forwarding an uplink signal, so that a success rate of forwarding information by the relay apparatus
can be improved.

[00166] In still another possible implementation, the second time unit is further determined
based on a value of K and/or a time unit offset value. The value of K is associated with a delay of
processing uplink information by the relay apparatus and/or a delay of processing downlink
information by the relay apparatus. Alternatively, K is a specified value. The delay of processing
the uplink information and/or the downlink information by the relay apparatus may include, for
example, a time required for adjusting a beam direction and a data processing time. The delay of
processing the uplink information by the relay apparatus may be equal to or unequal with the delay
of processing the downlink information by the relay apparatus. The first information further
indicates the time unit offset value. The time unit offset value in this embodiment of this
application may be denoted as slot_offset.

[00167] The quantity of time units between the second time unit and the third time unit is
determined based on a sum of the first duration, the value of K, and the time unit offset value. For
example, the first time unit is a downlink slot n. In this case, the third time unit is an uplink slot n.
For example, if the first duration is AT slots, the second time unit may be a slot
(n+AT+K+slot_offset).  Alternatively, the second time wunit may be a slot
(n+AT+K+slot_offset+So).

[00168] In this embodiment of this application, units of parameters (for example, n, AT, K,
slot_offset, and Sp) used for calculating the slot may be consistent or inconsistent. When the units
of these parameters are inconsistent, the units of these parameters may be converted into consistent
units for calculation. In a possible implementation, the units of the parameters (for example, n, AT,
K, slot_offset, and So) used for calculating the slot may be slot lengths corresponding to a same
subcarrier spacing. In this case, a slot A described in this embodiment of this application may be
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understood as a slot whose index number is A. For example, the slot (n+AT+K+slot_offset) may
be understood as a slot whose index number is (n+AT+K+slot offset). The slot
(n+AT+K+slot_offset+So) may be wunderstood as a slot whose index number is
(n+AT+K+slot_offset+So). In another possible implementation, the units of the parameters (for
example, n, AT, K, slot_offset, and Sp) used for calculating the slot may alternatively be units of
time (for example, millisecond). In this case, a slot A described in this embodiment of this
application may be understood as a slot of a time (or a time domain resource) corresponding to A.
For example, the slot (n+AT+K+slot_offset) may be understood as a slot of a time (or referred to
as a time domain resource) corresponding to (Time corresponding to the slot
n+AT+K+slot_offset). Similarly, the slot (n+AT+K+slot_offset+So) may be understood as a slot
of a time (or referred to as a time domain resource) corresponding to (Time corresponding to the
slot n+ AT+K+slot_offset+So). In another possible implementation, the units of the parameters (for
example, n, AT, K, slot_offset, and So) used for calculating the slot may also be slot lengths
corresponding to different subcarrier spacings. In this case, the parameters may be multiplied by
conversion coefficients to obtain slot lengths of a same subcarrier spacing. The slot
(n+AT+K+slot_offset) described in this embodiment of this application may be understood as a
slot index number when (n+AT+K+slot_offset) is converted with a unified slot length, and the
slot (n+AT+K+slot_offset+Sg) may be understood as a slot index number when
(n+AT+K+slot_offset+So) is converted with a unified slot length. In this embodiment of this
application, a slot calculation formula also exists in another location. For a unit of each parameter
used for slot calculation and a meaning of a slot, refer to descriptions herein. Details are not
described again. The slot A in this segment is an example, and A may be an expression of any
formula. For example, A may be (n+AT+K+slot offset). For another example, A may be
(n+AT+K+slot_offset+So). In subsequent content, A in the slot A may alternatively be another
formula.

[00169] In another possible implementation, the second time unit may be a slot
(n+AT+K+2"*slot_offset). For related descriptions of the units of the parameters in the formula,
refer to the foregoing related descriptions of the units of the parameters used for calculate the slot.
Details are not described again. Herein, 2" means to convert a time length represented by
slot_offset, because slot lengths (subcarrier spacings) in downlink (downlink, DL) and uplink
(uplink, UL) are different. For example, a time unit used by slot_offset may be a slot length (that
is, 1 ms) based on Subcarrier spacing = 15 kilohertz (kilo Hertz, kHz). Therefore, u herein may
correspond to a subcarrier spacing for sending uplink information, that is, Subcarrier spacing of
uplink information = 2"*15 kHz. In this embodiment of this application, information may also be

replaced with a signal, uplink information may also be replaced with an uplink signal, and
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downlink information may also be replaced with a downlink signal.

[00170] In another possible implementation, use of AT in this embodiment of this application
may be extended to consideration of different time units. For example, the second time unit may
be a slot (|n=*s1] +AT* s2 +K+slot_offset), or the second time unit may be a slot
(n*s1+AT*s2+K+slot_offset), or the second time unit may be a slot (n+AT*s2+K+slot_offset).
For related descriptions of the units of the parameters in the formula, refer to the foregoing related
descriptions of the units of the parameters used for calculate the slot. Details are not described

again. Herein, s1 and s2 may be scaling coefficients, for example, related to a subcarrier spacing.

2HPUSCH
21PDCCH’

2HPUSCH
2UAT

For example, sl1= and s2= . Herein, ppyscy 1S related to a PUSCH subcarrier

spacing, that is, PUSCH subcarrier spacing = 2#pPusci*15 kHz. uppccyis related to a PDSCH
subcarrier spacing, that is, PDSCH subcarrier spacing = 2#ppcci*15 KHz, pap is related to a
subcarrier spacing corresponding to defined AT, that is, Subcarrier spacing corresponding to AT
= 2#ar*]15 kHz. In another possible implementation, different scaling coefficients (or conversion
coefficients) may be determined for K and slot_offset based on a subcarrier spacing or different
time units. For example, in this embodiment of this application, s3 is represented as a scaling
coefficient (or conversion coefficient), determined based on a subcarrier spacing or different time
units, of K, and s4 is represented as a scaling coefficient (or conversion coefficient), determined
based on a subcarrier spacing or different time units, of slot_offset, and the second time unit may
be a slot (|n* s1|+AT*s2+K*s3+slot_offset*s4), or the second time unit may be a slot
(n*s1+AT*s2+K*s3+slot_offset*s4). In this embodiment of this application, |.| may represent
flooring, * may represent multiplication, u may be a subcarrier spacing for sending uplink
information, and m is an index number of the first time unit. For definitions of AT, the value of
K, and slot_offset, refer to the foregoing descriptions. Details are not described again. For related
descriptions of the units of the parameters in these formulas, refer to the foregoing related
descriptions of the units of the parameters used for calculate the slot. Details are not described
again.

[00171] A timing interval between time domain resources of to-be-forwarded information and
downlink signaling (for example, the first information) indicating a resource of the to-be-
forwarded information can be increased in the solutions provided in this embodiment of this
application, to resolve a problem of an insufficient timing offset of a time domain resource of
information.

[00172] Compared with directly extending a value of the existing parameter K or slot_offset, in
the solutions provided in this embodiment of this application, a new parameter: the first duration

may be introduced. In this way, in this solution, modification of a parameter range supported by
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the relay apparatus in a ground scenario can be avoided (that is, modification of the value of K or
slot_offset can be avoided), and a terrestrial relay apparatus (in a small-delay scenario) is not
required to have a capability of supporting a large-delay scenario, thereby avoiding increasing a
capability of the terrestrial relay apparatus. In the solution provided in this embodiment of this
application, only a capability of the relay apparatus in the large-delay scenario needs to be added.
[00173] Inanother aspect, the value of K may ensure that the relay apparatus has sufficient time
to complete internal signal processing, beam adjustment, and the like. The value of slot_offset may
provide more flexibility for forwarding indication information. For example, the relay apparatus
may forward the information within a specific time range. In another aspect, the value of K may
ensure validity and availability of the value of slot_offset. The "first duration” provided in this
embodiment of this application can "resist" impact caused by a large round-trip delay between the
relay apparatus and the network apparatus.

[00174] FIG. 5 is an example of a diagram of a relationship between time units corresponding
to uplink and downlink on a relay apparatus side according to an embodiment of this application.
As shown in FIG. 5, the relay apparatus receives first information in a slot n (for ease of
understanding, description is provided by using an example in which the first information is carried
in DCI in the figure; and in actual application, the first information may alternatively be carried in
other information, that is, the DCI may be replaced with other signaling). The slot n is a time unit
in which the first information (for example, the DCI) is received. The first information (for
example, the DCI) indicates a resource for uplink forwarding. The relay apparatus needs to
determine, based on a slot n, the resource for uplink forwarding. Alternatively, the second time
unit may be a slot (n+AT+K+slot_offset). In this embodiment of this application, a value of K is
associated with a delay of processing uplink information by the relay apparatus and/or a delay of
processing downlink information by the relay apparatus, or K is a specified value. Meanings of
the parameter at other locations are the same as this. Related content of the value of K is not
repeatedly described. In this embodiment of this application, slot_offset is a time unit offset value,
and may be a value specified by the first information (for example, DCI). Meanings of the
parameter at other locations are the same as this. Related content of slot_offset is not repeatedly
described.

[00175] It can be learned from FIG. 5 that, because the relay apparatus determines, based on a
first duration, a resource used for forwarding information, even if a delay (for example, a round-
trip delay of signal transmission) between the relay apparatus and a network apparatus is relatively
large, in a time series relationship, a time domain resource for forwarding the information is not
earlier than a time at which the forwarded information is received. In this way, in a large-delay

communication scenario, a success rate of forwarding information by the relay apparatus can be
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improved.

[00176] Inthis embodiment of this application, the first duration may be updated. For example,
as the relay apparatus moves, the delay (for example, the round-trip delay of signal transmission)
between the relay apparatus and the network apparatus changes, and then the first duration may
change accordingly. Therefore, to reduce the delay, the first duration may be updated with a change
of the delay, or may be periodically updated. For example, the network apparatus may determine
to update the first duration when determining that a delay variation amount between the relay
apparatus and the network apparatus is greater than a threshold. In this embodiment of this
application, for ease of understanding, two first durations may be respectively referred to as a first
duration before the update and a first duration after the update. The first duration before the update
IS updated, to obtain the first duration after the update.

[00177] In a possible implementation, the relay apparatus may send fourth information to the
network apparatus. The network apparatus may receive the fourth information. The fourth
information indicates location information of the relay apparatus and/or a TA corresponding to the
relay apparatus. The relay apparatus may be a satellite device or a chip (or a chip system) inside a
satellite device. Therefore, as the relay apparatus moves, the delay between the relay apparatus
and the network apparatus changes. In another possible implementation, the relay apparatus has
functions of accessing a base station or a previous node to establish a control link and transmit
control signaling. When sending information to the base station or the previous node, the relay
apparatus uses a TA to adjust timing of forwarding information (for example, uplink information).
The TA corresponding to the relay apparatus is related to the round-trip delay (dual-selection
transmission delay) between the relay apparatus and the network apparatus, and also changes with
the delay between the relay apparatus and the network apparatus. Therefore, the TA reported by
the relay apparatus may also reflect the delay between the relay apparatus and the network
apparatus, and the network apparatus may also update, based on the TA, the first duration or a
quantity of time units corresponding to the first duration. For example, the updated first duration
may be the TA, or a quantity of time units corresponding to the updated first duration is a quotient
of the TA and a duration of one time unit.

[00178] The network apparatus may determine third information based on fourth information.
The network apparatus may send the third information to the relay apparatus, and correspondingly,
the relay apparatus may receive the third information. The third information is used for
determining the updated first duration. The updated first duration is used by the relay apparatus to
determine a time unit of subsequent to-be-forwarded information. The updated first duration is
associated with the delay (for example, an updated round-trip delay) between the relay apparatus
and the network apparatus.
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[00179] Ina possible implementation, the third information includes information indicating the
updated first duration. The information indicating the updated first duration may include
information about the updated first duration, or include the quantity of time units corresponding
to the updated first duration. The relay apparatus directly determines, based on the third
information, the updated first duration or the quantity of time units corresponding to the updated
first duration. In this example, the network apparatus may calculate the updated first duration. In
a possible implementation, AT update value = [RTD (Network apparatus, Relay
apparatus)/slot_duration], or AT update value = TA/slot_duration], where AT update value
represents the updated first duration, [] represents ceiling, and RTD (Network apparatus, Relay
apparatus) represents the delay (for example, an updated round-trip delay of signal transmission)
between the relay apparatus and the network apparatus, TA represents the TA of the relay apparatus
(for example, may be an updated TA of the relay apparatus), and slot_duration represents a length
of one time unit.

[00180] In another possible implementation, the third information includes information
indicating a difference between the first duration before the update and the first duration after the
update. The difference may be a time difference between the first duration before the update and
the first duration after the update, or may be a difference between a quantity of time units
corresponding to the first duration before the update and a quantity of time units corresponding to
the first duration after the update. In this example, the network apparatus may calculate the
difference between the first duration before the update and the first duration after the update. The
relay apparatus may determine, based on the difference, the updated first duration or the quantity
of time units corresponding to the updated first duration. For example, First duration after the
update = First duration before the update — AS. For another example, First duration after the update
= First duration before the update + AS. AS may be the difference between the first duration
before the update and the first duration after the update. For another example, Quantity of time
units corresponding to the first duration after the update = Quantity of time units corresponding to
the first duration before the update — Quantity of time units corresponding to AS. For another
example, Quantity of time units corresponding to the first duration after the update = Quantity of
time units corresponding to the first duration before the update + Quantity of time units
corresponding to AS. A relationship between parameters in these examples may be represented as
the following formula: AS = AT initial value — AT update value, or AS = AT update value — AT
initial value, where AT initial value may be understood as the first duration before update, and
AT update value may be understood as the first duration after the update. The relay apparatus may
also calculate the updated first duration based on the relationship, for example, AT update value
= AT initial value — AS, or AT update value = AS + AT initial value.
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[00181] In this embodiment of this application, signaling or information (for example, the first
information, the information indicating the first duration, or the third information) sent by the
network apparatus may be sent in a plurality of manners. For example, any one of the pieces of
signaling or information may be carried in at least one type of broadcast information such as a
system information block (system information block, SIB) 1, a SIB 19, other system information
(other system information, OSI), a master information block (master information block, MIB), a
physical broadcast channel (physical broadcast channel) message, or the like. The signaling or
information (for example, the first information, the information indicating the first duration, or the
third information) sent by the network apparatus is sent by the network device to the relay
apparatus in a broadcast, multicast, or unicast manner. Sending the foregoing signaling to the relay
apparatus in the broadcast or multicast manner can avoid scheduling different resources for
different relay apparatuses to send the foregoing signaling. In this way, signaling overheads for
resource scheduling are reduced, and system scheduling complexity is reduced.

[00182] In another possible implementation, if the signaling or information (for example, the
first information, the information indicating the first duration, or the third information) sent by the
network apparatus is sent in a radio resource control (radio resource control, RRC) connection
setup phase and a subsequent communication process, the signaling or information may be carried
in RRC signaling (for example, an RRC setup (RRCsetup) message, RRC reconfiguration
signaling (RRCReconfiguration), and RRC resume signaling (RRCResume)), DCI, group DCI, a
medium access control (media access control, MAC) control element (control element, CE), and
a timing advance command (timing advance command, TAC). The signaling or information (for
example, the first information, the information indicating the first duration, or the third information)
sent by the network apparatus may be indicated in an information or table manner, or may be sent
to the relay apparatus in a unicast or multicast manner along with data transmission or on a
separately allocated PDSCH bearer. An advantage of sending the signaling to the relay apparatus
separately or in groups is that a parameter value of each relay apparatus/each group of relay
apparatuses can be flexibly controlled, and different parameter values are configured for the relay
apparatus based on different locations or different regions of the relay apparatus, to achieve a
purpose of optimizing system parameters and optimizing communication performance of the relay
apparatus/system communication performance. For example, different values of the first duration
may be configured for the relay apparatus based on different locations of the relay apparatus, to
optimize a forwarding delay of each relay apparatus/each group of relay apparatuses and improve
system communication efficiency.

[00183] The first duration in this embodiment of this application may be a newly defined value.

In another possible implementation, the first duration may reuse a scheduling offset value. For
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example, the first duration is determined based on the scheduling offset value. In this embodiment
of this application, the scheduling offset value is represented as Kofsset. FOr example, the first
duration is Kofrset, Or the quantity of time units corresponding to the first duration is a quantity of
time units corresponding to Kostset. FOr another example, First duration = Koftset + Adjustment value,
or First duration = Kosfset — Adjustment value. The adjustment value may be predefined in a protocol,
or may be a value indicated by the network apparatus to the relay apparatus. Alternatively, the first
duration may be another calculation formula such as a product of Kostset and the adjustment value.
Because the relay apparatus may reuse Kosfset as the first duration, the network apparatus does not
need to additionally send signaling to configure the first duration, thereby reducing signaling
overheads.

[00184] Kaofiset may be sent by the network apparatus in a broadcast manner, for example, sent
to a terminal apparatus in a broadcast manner. Kotset may be associated with a delay (for example,
a round-trip delay) between the network apparatus and the terminal apparatus. Therefore, the
second time unit determined by the relay apparatus based on Koftset may also be more appropriate.
[00185] In this embodiment of this application, Koftset may also be updated. For example, as the
delay between the terminal apparatus and the network apparatus changes, Kofset may also be
updated accordingly. The relay apparatus may calculate, based on updated Koftset, @ SUbsequent
time unit used for forwarding information. For a solution for determining updated Koffset, refer
to the foregoing solution for determining the updated first duration. The two solutions are similar.
Details are not described again.

[00186] A unit of a parameter such as the first duration, Kofsset, the value of K, or the time unit
offset value in this embodiment of this application may be flexibly set, for example, may be set to
a quantity of time units, or may be set to a time unit such as millisecond. For a related definition
of the value of K, refer to the foregoing description. Details are not described again. For example,
a time unit of Kotset may be millisecond, or may be a unit of a slot length of a 15 kHz subcarrier
spacing. In a calculation formula, units of parameters can be converted. For example, when the
time unit of Kofsset 1S inconsistent with that of another parameter in the formula, unit conversion
may be performed by multiplying a coefficient. Details are not described below.

[00187]  In this embodiment of this application, Koffset may be further used in another scenario.
For example, Kosset is further used to perform at least one of the following: used to adjust sending
timing of information of the terminal apparatus; used to adjust sending timing of feedback
information of the terminal apparatus; used to adjust sending timing of a reference signal of the
terminal apparatus; or used to adjust a random access occasion of the terminal apparatus.

[00188] The following uses an example to describe a scenario in which Kogsset is used. (1) There

is a problem that a scheduling delay of a hybrid automatic repeat request—-acknowledgment

36



10

15

20

25

30

35

instruction (hybrid automatic repeat request (hybrid automatic repeat request, HARQ)-
acknowledgment (acknowledgment, ACK)) corresponding to physical downlink shared channel
(physical downlink shared channel, PDSCH) data fed back by the terminal apparatus is insufficient.
(2) There is a problem that a scheduling delay of scheduling physical uplink shared channel
(physical uplink shared channel, PUSCH) data by using a DCI instruction on a network side is
insufficient.

[00189] After receiving PDSCH data sent by the network apparatus, the terminal apparatus
needs to send hybrid automatic repeat request-acknowledgment (HARQ ACK) or negative
acknowledgment (NACK) to feed back whether decoding succeeds. If the terminal apparatus
receives the PDSCH data in a downlink slot no, the UE needs to feed back ACK/NACK
information in an uplink slot of (no+Ki+Kofrset). As shown in FIG. 5, a maximum value of timing
advance adjustment that can be performed by the UE may be (Ki+Kosset—1) slot lengths. A
maximum value of Ky is 15. When a subcarrier spacing (subcarrier spacing, SCS) is 15 kHz, and
one slot length is 1 ms, a maximum timing advance adjustment amount that can be implemented
by the UE is (14 ms+Koffset).

[00190] In a satellite communication scenario, the round-trip delay between the terminal
apparatus and the network apparatus is greater than 14 ms, that is, the terminal apparatus needs to
perform timing advance adjustment on uplink data is also greater than 14 ms. Therefore, (14
ms+Koftset) Slot lengths may be a sufficient time length provided by the terminal apparatus for
timing advance adjustment, to meet a requirement of the terminal apparatus on a timing advance
for compensating for the round-trip delay in a large-delay transmission scenario (for example, an
NTN scenario). FIG. 6 is an example of a diagram of a relationship between time units
corresponding to uplink and downlink on a relay apparatus side. As shown in FIG. 6, a timing
advance adjustment amount of uplink data sent by a terminal apparatus is not greater than
(K1+Koffset—1) slot lengths, and the terminal apparatus may deliver ACK information to a network
apparatus in time. It can be learned from this solution that the Koftset parameter is introduced in this
embodiment of this application, so that a slot in which the terminal apparatus sends the HARQ-
ACK information can be adjusted by using the Kosfset Value, and a scheduling delay for feeding
back the ACK/NACK by the terminal apparatus is increased, so that the UE has a sufficient time
length to perform timing advance adjustment.

[00191] The foregoing describes a scenario in which Kostset IS introduced into feeding back the
HARQ-ACK/NACK. Similarly, when uplink PUSCH data is scheduled through a DCI instruction,
a problem that a scheduling delay is less than a TA adjustment length also occurs. FIG. 7A and
FIG. 7B are examples of diagrams of a relationship between time units corresponding to uplink
and downlink on a relay apparatus side according to an embodiment of this application. For ease
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of understanding, DCI is used as an example in the figure for description. In actual application,
the DCI may also be replaced with other signaling. As shown in FIG. 7A, the terminal apparatus
receives, in a downlink slot no, an uplink grant (UL grant) of scheduling by using DCI, and sends

2MPUSCH

PUSCH uplink data in a corresponding uplink slot n; (the slot n1 is a slot (lno * —J+K2)). In

2MPDCCH
this embodiment of this application, pupyscy and mppccy are related to subcarrier spacings of a
PUSCH and a physical downlink control channel (physical downlink control channel, PDCCH).
For example, PUSCH subcarrier spacing = 2*< *15 kHz, and PDCCH subcarrier spacing =
2#recer %15 kHz. Meanings of this parameter at other locations in this embodiment of this
application are the same as that of this parameter herein. Details are not repeatedly described. In
this embodiment of this application, | | represents flooring. Meanings of the symbol at other
locations in this embodiment of this application are the same as that of the symbol herein. Details
are not repeatedly described. In this embodiment of this application, K, = 0, ...,32, and a value
of K> is indicated by a DCI instruction. Meanings of the symbol at other locations in this
embodiment of this application are the same as that of the symbol herein. Details are not repeatedly
described. "*" in the formulas in embodiments of this application indicates multiplication, and
meanings of the symbol at other locations are the same as that of the symbol herein. Details are
not repeatedly described. For related descriptions of the units of the parameters in the formula,
refer to the foregoing related descriptions of the units of the parameters used for calculate the slot.
Details are not described again.

[00192] When a time length of a timing advance adjustment amount for sending uplink data is
greater than (K>-1) slot lengths, the terminal apparatus cannot send data in an uplink slot nz, and
the network apparatus cannot ensure according to an agreement that the network apparatus receives
corresponding uplink PUSCH data in an uplink slot n1. The value of K> ranges from 0 to 32. When
uplink subcarrier spacings are different, Kz slot lengths are also different. As shown in Table 1,
when SCS = 15 kHz, a maximum value of the Kz slot lengths is 32 milliseconds (millisecond, ms).
According to the foregoing analysis, it can be learned that, under conditions of different subcarrier
spacings, a maximum value of timing advance adjustment that can be performed on PUSCH data
when the terminal apparatus sends PUSCH data scheduled through DCI is 32 ms. In a GEO
scenario, a maximum round-trip delay is 541.46 ms, and a value of K, cannot meet a timing
advance requirement. Similarly, in a LEO-1200 scenario, when a subcarrier spacing is 30 kHz, a
maximum value of K3 slot lengths is 16 ms, and a maximum round-trip delay in the LEO-1200
scenario is greater than 20 ms. Therefore, the value of K> cannot meet a requirement for a timing

advance adjustment value in this scenario.
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Table 1: Different subcarrier spacings correspond to different K> slot lengths

Uplink subcarrier spacing Maximum value of the K> slot lengths
15 kHz 32 ms
30 kHz 16 ms
60 kHz 8 ms
120 kHz 4 ms

[00193] Similar to the HARQ-ACK/NACK feedback scenario, the timing offset Koffset Mmay be
introduced into this embodiment of this application, so that there is a sufficient time length between
receiving downlink DCI signaling by the terminal apparatus and sending uplink PUSCH data.
Therefore, the terminal apparatus has a sufficient scheduling delay for sending uplink data to

perform TA adjustment. As shown in FIG. 7B, after Kot IS added, the terminal apparatus sends a

2HPUSCH 2HPUSCH

PUSCH in an uplink slot K (the slot K is a slot ([no Zumcml K; + Koffset - W))'

For related descriptions of the units of the parameters in the formula, refer to the foregoing related
descriptions of the units of the parameters used for calculate the slot. Details are not described
again. "*" in the formulas in embodiments of this application indicates multiplication, and

meanings of the symbol at other locations are the same as that of the symbol herein. Details are

2MPUSCH 2MPUSCH
HPDCCH 2*Koffset

not repeatedly described. are coefficients adjusted due to different time

units. p,..,, indicates a subcarrier corresponding to Korsser, that is, Subcarrier corresponding to

Koftset = 2/orfset *15 kHz. For other parameters and symbols in the formula, refer to the
descriptions of the foregoing related content. Details are not repeatedly described. In this solution,
a delay of scheduling uplink data by using DCI is increased. In this way, it can be ensured that the
UE has a sufficient time interval for TA adjustment.

[00194] In addition to the application scenario of Kostset described in the foregoing content, this
embodiment of this application further provides some other application scenarios of Kofsset. The
following separately describes the application scenarios.

[00195] (1) PUSCH sending timing scheduled through DCI

[00196] If the UE receives uplink grant/scheduling information in a downlink slot no, PUSCH
data of the UE needs to be:

2HPUSCH

zupucan + K3 + Kopfge)- FOr meanings of parameters and

sent in an uplink slot ([no

symbols in the formula, refer to the descriptions of the foregoing related content. Details are not
repeatedly described. For related descriptions of the units of the parameters in the formula, refer
to the foregoing related descriptions of the units of the parameters used for calculate the slot.

Details are not described again.
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[00197] In addition to the DCI, there is another manner of scheduling the PUSCH: configured
grant (configured grant). Kosfset alS0 needs to be used in this scheduling manner.

[00198] For example, the manner is an uplink resource grant of a configured grant type 2
(configured grant type 2). After the terminal apparatus receives an uplink grant message,
configured by a network side, of the configured grant type 2, Kofsset IS used when the terminal
apparatus sends uplink data (PUSCH) on a corresponding resource. For example, the UE sends the
uplink data at a first PUSCH transmission opportunity after a time length indicated by Kofsset after
receiving the uplink grant message of the configured grant type 2.

[00199] (2) An RAR carried on a downlink PDSCH schedules uplink PUSCH data.

[00200] The UE receives an RAR message carried on the PDSCH. A downlink PDSCH RAR
message ends in a slot ng. The UE sends a corresponding scheduled PUSCH in a slot (no+kza+A+2"
Kofrset), Where 2 means conversion on a time length indicated by Kosfset, due to different slot lengths
(different subcarrier spacings) of DL and UL. In a standard, a time unit used by Kofset is defined
based on a slot length (that is, 1 ms) corresponding to Subcarrier spacing = 15 kHz. Therefore, u
herein may be a subcarrier spacing for sending an uplink signal. For example, the time unit used
by Kosset IS indicated based on the slot length (that is, 1 ms) of a subcarrier spacing of 15 kHz, and
u is related to a subcarrier spacing of an uplink signal, that is, Uplink subcarrier spacing = 2"*15
kHz. In this embodiment of this application, A is a value agreed on in a protocol, and meanings of
the symbol at other locations are the same as that of the symbol herein. Details are not repeatedly
described. For other parameters and symbols in the formula, refer to the descriptions of the
foregoing related content. Details are not repeatedly described. For related descriptions of the units
of the parameters in the formula, refer to the foregoing related descriptions of the units of the
parameters used for calculate the slot. Details are not described again.

[00201] In a two-step random access process, the terminal apparatus sends information A
(message, MsgA) to the network apparatus side. If the network apparatus side fails to decode the
entire MsgA message (for example, only succeeds in decoding a preamble (preamble)), the
network apparatus side sends a fallback RAR message (fallbackRAR) to the terminal apparatus.
After receiving PDSCH data that carries an RAR message, the terminal apparatus needs to send,
on an uplink PUSCH, a random access message 3 (message 3, Msg3) scheduled through a fallback
RAR message (fallbackRAR). For timing of sending the message 3, also refer to the foregoing
RAR scheduling message 3 to introduce Koffset.

[00202] (3) Sending timing of a physical uplink control channel (physical uplink control
channel, PUCCH) that carries HARQ-ACK

[00203] When the terminal apparatus receives PDSCH data or semi-persistent scheduling

(Semi-Persistent Scheduling, SPS) PDSCH data in a downlink slot ng, the terminal apparatus
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needs to feed back HARQ-ACK in a slot (no+Ki+Kottset) of an uplink PUCCH, where K is a value
obtained based on a PDSCH-to-HARQ-timing (timing)-indicator (indicator) instruction index
table (for example, a table for dl-DataToUL-ACK signaling transmission) in DCI. For related
descriptions of the units of the parameters in these formulas, refer to the foregoing related
descriptions of the units of the parameters used for calculate the slot. Details are not described
again.

[00204] In the two-step random access process, after receiving MsgB sent by the network side,
the terminal apparatus needs to feed back a corresponding PUCCH that carries a HARQ-
ACK/negative-acknowledgment (negative-acknowledgment, NACK) indicator to the network
side, and Kofrset also needs to be used for timing of sending the HARQ-ACK/NACK.

[00205] (4) PUSCH sending timing carrying CSI

[00206] When the terminal apparatus receives, in a downlink slot no, DCI requested by channel
state information (channel state information, CSI), the terminal apparatus needs to send CSl in an
uplink PUSCH slot (no+K+Koffset). In the formula, K may be selected by using a DCI instruction.
For other parameters and symbols in the formula, refer to the descriptions of the foregoing related
content. Details are not repeatedly described. For related descriptions of the units of the parameters
in the formula, refer to the foregoing related descriptions of the units of the parameters used for
calculate the slot. Details are not described again.

[00207] (5) CSI reference resource timing

[00208] When the terminal apparatus needs to send a CSI report in an uplink slot n', a CSI
reference resource needs to be sent to the terminal apparatus in a downlink slot (n—nNcsi_rer—

Koftset-Kogset)- The slot n may be calculated according to the following formula:

\‘ 2:UDL J
n=|n" ,
2.“UL

[00209] In this embodiment of this application, nesi_ref iS @ value that is agreed on in a protocol

and that is related to a CSI report type, and pup; and py; are related to an uplink data subcarrier
spacing and a downlink data subcarrier spacing. For details, refer to the foregoing descriptions of
Upusca and pppccy- FOr other parameters and symbols in the formula, refer to the descriptions
of the foregoing related content. Details are not repeatedly described. For related descriptions of
the units of the parameters in the formula, refer to the foregoing related descriptions of the units
of the parameters used for calculate the slot. Details are not described again.

[00210] (6) Aperiodic sounding reference signal (sounding reference signal, SRS) transmission
timing

[00211] The terminal apparatus receives, in a downlink slot ng, a DCI instruction for triggering
an aperiodic sounding reference signal (sounding reference signal, SRS). Each time an SRS
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resource group is triggered, the terminal apparatus sends an SRS signal in an uplink slot

HSRS
corresponding to a slot ([no . Z”PDCCHJ+K3+Koffset). A value of Kz is configured by using a higher-

layer parameter offset value (the offset value offset, where offset has a different meaning from
slot_offset) for triggering an SRS resource group (the value of Kz may be the same as or different
from the foregoing value of K, Kz is used in the formula herein to be distinguished from the
foregoing value of K, and K3 is also replaced with another parameter, for example, may be replaced
with K). ugps and uppccy are related to a subcarrier spacing for sending an SRS and a
subcarrier spacing of a PDCCH. Refer to the descriptions of pupyscy and wppccy above. For
other parameters and symbols in the formula, refer to the descriptions of the foregoing related
content. Details are not repeatedly described. For related descriptions of the units of the parameters
in the formula, refer to the foregoing related descriptions of the units of the parameters used for
calculate the slot. Details are not described again.

[00212] (7) APDCCH command triggers a random access process.

[00213] The network side indicates/configures a random access occasion to the terminal
apparatus through a PDCCH command (a random access occasion is randomly selected at equal
probability from consecutive physical random access channel (physical random access channel,
PRACH) occasions (occasions) through medium access control (medium access control, MAC)
entity signaling). The terminal apparatus determines a next available random access occasion
according to the indication. After the indicated time length of Kossset after the terminal apparatus
receives a final symbol (symbol) of a PDCCH command (after Korset Slot lengths if an uplink slot
length is used as a unit), the terminal apparatus determines a next available random access occasion
according to the PDCCH command (MAC entity signaling), and sends a random access signal (for
example, a random access preamble) on the random access occasion.

[00214] In addition, a time interval between a first symbol of a random signal sent by the
terminal apparatus on the determined random access occasion and the final symbol of the received
PDCCH command needs to be greater than or equal to (N7, + Agwpswitching T Apelay T Tswitch)
milliseconds. Herein, Ny, represents a time length of N2 symbols, and the time length is a
capability of the terminal apparatus for a PUSCH preparation time. It is assumed that a subcarrier
spacing is a minimum subcarrier spacing configuration in a subcarrier spacing configuration of the
PDCCH command and a subcarrier spacing configuration of random access transmission.

Agwpswitching= 0 if an activated uplink bandwidth part (Bandwidth Part, BWP) does not change.
In other cases, a value of Agwpswitching CONfigured on the network side or a value of
Agwrswitching SPeCified in a protocol is used. If a used frequency range is a frequency range
(frequency response, FR) 1, Apeiay= 0.5 ms. If a used frequency range is FR2, Apejay= 0.25
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ms (it is generally considered that FR1 represents a frequency range not greater than 6 GHz, and
FR2 represents a frequency range greater than 6 GHz and less than 52.6 GHz). Tgwitch IS @
conversion interval time, and is configured by the network side or specified in a protocol.
[00215] In this application, the time unit of Korset is provided by using an example of using an
(uplink/downlink) slot length as a time unit. It may be understood that Kostset may alternatively be
in another unit. For example, millisecond is used as a time length unit. If a time length unit of
millisecond is used, use descriptions of Kosfset in various scenarios also need to be modified
accordingly. For example, a scenario of PUSCH sending timing scheduled through an RAR grant
is used as an example.

[00216] The terminal apparatus receives, in the downlink slot no, PDSCH data that carries an
RAR message. The terminal apparatus needs to send, in an uplink PUSCH slot
(no+KatA+Kofrset/ (2H#02) ), a random access message 3 (message 3) scheduled through an RAR.
For related descriptions of the units of the parameters in these formulas, refer to the foregoing
related descriptions of the units of the parameters used for calculate the slot. Details are not
described again. Herein, A is a value agreed on in a protocol. The reason for modifying the
descriptions is as follows: If the time unit of Korset s ms, and an uplink slot length is related to an
uplink subcarrier spacing, that is, related to ., a length of Koftset ms is equal to Kogfset/(2#UL) slot
lengths. Similarly, if Kosfset IS in @ unit of ms, description of Korset in another application scenario
may be replaced with Kofsset/ (24UL) or Kofrset/ (2#UL). For Kotfset in another unit, Kosfset Only needs to
be converted into a quantity of corresponding slot length units. Alternatively, another parameter
indicating a slot length may be converted in a time unit that is the same as that used by Koffset. A
principle is similar to the foregoing description. Details are not repeatedly described. For other
parameters and symbols in the formula, refer to the descriptions of the foregoing related content.
Details are not repeatedly described.

[00217] In another possible implementation of this embodiment of this application, the first
information indicates at least one fourth time unit. The fourth time unit indicated by the first
information is a time unit that can be used for sending (or forwarding) information. In this
embodiment of this application, the relay apparatus may select, based on the first duration, one or
more appropriate fourth time units from the configured fourth time units to send (or forward)
information (the selected one or more fourth time units are the second time unit). The second time
unit is selected from the at least one fourth time unit. The at least one fourth time unit may be a
periodic resource, or may be an aperiodic resource. There may be one or more second time units.
[00218] For example, the second time unit belongs to a fourth time unit that meets a first
condition. The first condition includes: a quantity of time units between a time domain start

location of the fourth time unit and the third time unit is greater than or equal to the first duration,
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or the sum of the first duration, the value of K, and the time unit offset value. The third time unit
is a time domain resource for uplink transmission, and the index value of the third time unit is
equal to that of the first time unit.

[00219] The following gives an example with reference to FIG. 8. FIG. 8 is an example of a
diagram of a relationship between time units corresponding to uplink and downlink on a relay
apparatus side according to an embodiment of this application. For example, the first time unit is
a slot n, the first information is received in the slot n, and the third time unit is the slot n. The first
duration is denoted as AT, and the time unit offset value is denoted as slot_offset. The first
information indicates that a plurality of fourth time units are respectively a slot (n+1), a slot (n+3),
and a slot (n+5). The first information may alternatively indicate more fourth time units. The three
fourth time units are used as an example in FIG. 8. The slot (n+1), the slot (n+3), and the slot (n+5)
are time domain resources that are configured by the network apparatus for the relay apparatus and
that can be used for forwarding information. However, because the relay apparatus receives the
first information in the slot n, the relay apparatus needs to forward information (for example,
second information) in the fourth time unit that meets the first condition. For example, as shown
in FIG. 8, the relay apparatus needs to start to forward the information in a slot
(n+AT+K+slot_offset) and a fourth time unit (for example, the slot (n+5)) in a subsequent slot.
The slot (n+5) is a slot that earliest meets the first condition. The time unit used for forwarding the
information is the second time unit, and the second time unit belongs to the fourth time unit. The
slot (n+1) and the slot (n+3) do not belong to the second time unit, and cannot be used for
forwarding the second information.

[00220] Inthis example, the slot (n+AT+K+slot_offset) is a slot (n+4), and the slot (n+4) is not
the fourth time unit. Therefore, a 1% second time unit is the slot (n+5) after the slot
(n+AT+K+slot_offset). If the slot (n+AT+K+slot_offset) (the slot (n+4)) is the fourth time unit,
the slot (n+ AT+K+slot_offset) (a slot (n+4)) may be considered as a 1% second time unit, and the
slot (n+5) may be considered as a 2" second time unit.

[00221] FIG. 8 is described by using an example in which the first condition is that a quantity
of time units between a time domain start location of the fourth time unit and the third time unit is
greater than or equal to a sum of the first duration, the value of K, and the time unit offset value.
The first condition may alternatively be other content. For example, the second time unit in FIG.
8 is a slot (n+AT) and a fourth time unit after the slot (n+AT), or the second time unit is a slot
(n+AT+K) and a fourth time unit after the slot (n+AT+K), or the second time unit is a slot
(n+AT+slot_offset) and a fourth time unit after the slot (n+AT+slot_offset), or the second time
unit is a slot (n+AT+So) and a fourth time unit after the slot (n+AT+Sy), or the second time unit
is aslot (n+AT+Se+K+slot_offset) and a fourth time unit after the slot (n+AT+Se+K+slot_offset),
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or the second time unit is a slot (n+AT+Se+K) and a fourth time unit after the slot (n+AT+Se+K),
or the second time unit is a slot (n+AT+So+slot_offset) and a fourth time unit after the slot
(n+AT+Sot+slot_offset). For a related solution, refer to the related descriptions in FIG. 8. Details
are not repeatedly described. For example, K is related to a capability of the relay apparatus, for
example, the value of K is associated with a signal processing capability and/or a beam direction
adjustment capability of the relay apparatus. For example, Time length represented by K > Internal
processing delay (for example, a DL+UL internal processing delay and/or a beam direction
adjustment time) of the relay apparatus. For another example, slot_offset is a slot offset amount.
For example, in this scenario, it may be agreed on that slot_offset=0 or slot_offset=1. For
descriptions of related parameters such as K, AT, So, and slot_offset, refer to the content in FIG.
4, FIG. 5, FIG. 6, or FIG. 7A and FIG. 7B. Details are not repeatedly described herein.

[00222] Compared with directly extending a value of the existing parameter K or slot_offset, in
the solutions provided in this embodiment of this application, a new parameter: the first duration
may be introduced. In this way, in this solution, modification of a parameter range supported by
the relay apparatus in a ground scenario can be avoided (that is, modification of the value of K or
slot_offset can be avoided), and a terrestrial relay apparatus (in a small-delay scenario) is not
required to have a capability of supporting a large-delay scenario, thereby avoiding increasing a
capability of the terrestrial relay apparatus. In the solution provided in this embodiment of this
application, only a capability of the relay apparatus in the large-delay scenario needs to be added.
[00223] Inanother aspect, the value of K may ensure that the relay apparatus has sufficient time
to complete internal signal processing, beam adjustment, and the like. The value of slot_offset may
provide more flexibility for forwarding indication information. For example, the relay apparatus
may forward the information within a specific time range. In another aspect, the value of K may
ensure validity and availability of the value of slot_offset. The "first duration” provided in this
embodiment of this application can "resist" impact caused by a large round-trip delay between the
relay apparatus and the network apparatus.

[00224] It can be learned from FIG. 8 that, because the relay apparatus determines, based on a
first duration, a resource used for forwarding information, even if a delay (for example, a round-
trip delay of signal transmission) between the relay apparatus and a network apparatus is relatively
large, in a time series relationship, a time domain resource for forwarding the information is not
earlier than a time at which the forwarded information is received. In this way, in a large-delay
communication scenario, a success rate of forwarding information by the relay apparatus can be
improved.

[00225] In this embodiment of this application, the fourth time unit may be semi-persistently

configured, and one or more fourth time units are subsequently activated by using the first
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information; or the fourth time unit directly takes effect after being configured without being
activated. The following separately provides example descriptions by using Implementation 1 and
Implementation 2.

[00226] Implementation 1: The first information may be signaling used to activate the at least
one fourth time unit.

[00227] For example, before sending the first information, the network apparatus sends
information used to configure at least one resource set (resource set). Correspondingly, the relay
apparatus receives information used to configure and indicate a resource set. The at least one
resource set includes a first resource set. The first resource set includes the plurality of fourth time
units. The information used to configure the at least one resource set is carried in radio resource
control RRC signaling. The network apparatus may subsequently activate/deactivate a specific
resource set by using signaling (for example, medium access control (media access control, MAC)
control element (control element, CE) signaling). In this embodiment of this application,
description is provided by using an example in which the first information is used to activate the
first resource set. For example, the first information is carried in medium access control control
element MAC CE signaling. In this solution, the network apparatus may preconfigure one or more
resource sets, and subsequently activate/deactivate the resource set by using signaling. Because
signaling for activating/deactivating the resource set occupies a relatively small quantity of bits,
this solution can reduce overheads of subsequent signaling.

[00228] For example, the network apparatus configures a maximum of 32 semi-persistent
resource sets by using information (for example, RRC signaling) used to configure and indicate
one resource set. For example, one resource set may include at least one of a maximum of 128
time domain resources (time resources), beam index (beam index) combinations, SCS indications,
and priority flags (priority flags), or a resource periodicity. In another possible implementation,
one resource set may further include at least one of the following: a forwarding address, a
forwarding path, a forwarding direction (for example, DL/UL), forwarding resource information
(for example, frequency domain resource information, a start RB index, and an RB quantity), a
transparent forwarding or regenerative (digital) forwarding indication, a forwarding/receiving port
number, a forwarding/receiving beam index, or the like.

[00229] Implementation 2: The first information may be signaling used to configure the at
least one fourth time unit.

[00230] For example, the first information is carried in RRC signaling, and the network
apparatus configures the at least one fourth time unit for the relay apparatus by using the first
information. These fourth time units do not need to be activated by using MAC CE signaling, and
can directly take effect. In this way, flexibility of subsequent resource configuration can be
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improved, and signaling overheads can also be reduced.

[00231] In this embodiment of this application, the relay apparatus may have functions of a
network apparatus, or may have functions of a terminal. For example, the relay apparatus may
serve as an MT to access another network apparatus. The relay apparatus in this embodiment of
this application may alternatively be replaced with a relay apparatus-MT. The relay apparatus and
the terminal apparatus may be located in a same cell, or may be located in different cells. FIG. 9
is an example of a diagram of a possible scenario to which an embodiment of this application is
applicable. As shown in FIG. 9, for example, a relay apparatus #2 and a terminal apparatus #1 are
located in different cells. For another example, a relay apparatus #4 and the terminal apparatus #1
are located in a same cell, and the relay apparatus #4 may also serve as a terminal apparatus to
access a network provided by a relay apparatus #3. For example, the relay apparatus #4 as an MT
(which, for example, may be referred to as a relay apparatus #4-MT) may receive a signal (for
example, a signal #1) of the cell #1, and access the cell #1. Therefore, the relay apparatus #4-MT
can receive a broadcast message of the cell #1. The relay apparatus #4 forwards the signal of the
cell #1 to the ground (for example, a region in which the terminal apparatus #1 is located). In FIG.
9, the terminal apparatus #1 may receive a broadcast message of the cell #1 that is forwarded by
the relay apparatus #4, and the terminal apparatus #1 may also receive the broadcast message of
the cell #1. The broadcast message is an example, and the broadcast message may alternatively be
replaced with a multicast message, a unicast message, or the like.

[00232] Some operations need to be performed between the relay apparatus #4 and a satellite
(the relay apparatus #3) or a base station, and the relay apparatus #4 (or the relay apparatus #4-
MT) needs to use a scheduling offset value corresponding to the relay apparatus to perform some
operations. In this embodiment of this application, the relay apparatus-MT may use a first duration
as the scheduling offset value corresponding to the relay apparatus. The first duration may also be
used for another purpose. For example, the relay apparatus sends second information based on the
first duration. For example, the scheduling offset value (for example, the first duration)
corresponding to the relay apparatus (or the relay apparatus-MT) may be used to perform at least
one of the following: used to adjust sending timing of information of the relay apparatus (or the
relay apparatus-MT); used to adjust sending timing of feedback information of the relay apparatus
(or the relay apparatus-MT); used to adjust sending timing of a reference signal of the relay
apparatus (or the relay apparatus-MT); or used to adjust a random access occasion of the relay
apparatus (or the relay apparatus-MT).

[00233] Similarly, some operations need to be performed between the terminal apparatus #1
and a satellite (the relay apparatus #3) or a base station, and the terminal apparatus #1 needs to

perform some operations by using a scheduling offset value corresponding to the terminal
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apparatus. The scheduling offset value corresponding to the terminal apparatus is further used to
perform at least one of the following: used to adjust sending timing of information of the terminal
apparatus; used to adjust sending timing of feedback information of the terminal apparatus; used
to adjust sending timing of a reference signal of the terminal apparatus; or used to adjust a random
access occasion of the terminal apparatus.

[00234] However, a scheduling offset value of one apparatus is associated with a round-trip
delay between the apparatus and the satellite (the relay apparatus #3). In addition, because a round-
trip delay between the relay apparatus #4 and the satellite (the relay apparatus #3) is different from
(for example, greater than) a round-trip delay between the terminal apparatus #1 and the satellite
(the relay apparatus #3), a scheduling offset value corresponding to a terminal apparatus is
different from a scheduling offset value corresponding to a relay apparatus, and different parameter
values may be used as scheduling offset values. If the terminal apparatus and the relay apparatus
use a same scheduling offset value, to meet scheduling delay requirements of the terminal device
and the relay apparatus, a relatively large scheduling offset value needs to be used, which greatly
increases a scheduling delay. By using different parameter values as scheduling offset values, a
scheduling delay of an apparatus with a relatively small round-trip delay can be reduced.

[00235] It can be learned from the analysis that both the terminal apparatus #1 and the relay
apparatus #4 can receive the broadcast message of the cell #1. If the broadcast message includes a
plurality of parameters (for example, the scheduling offset value corresponding to the terminal
apparatus and the scheduling offset value corresponding to the relay apparatus), two types of
terminals (the relay apparatus #4-MT and the terminal apparatus #1) cannot identify specific
parameters that are currently used by the terminals.

[00236] Based on the foregoing problem, embodiments of this application provide several
possible implementations, so that the relay apparatus (or the relay apparatus-MT) and the terminal
apparatus can identify specific parameters (for example, a scheduling offset value) that need to be
used by the relay apparatus and the terminal apparatus, thereby improving a communication
success rate. In these implementations, the relay apparatus (or the relay apparatus-MT) may use
the first duration (for example, identified as AT) as the scheduling offset value of the relay
apparatus. The value of the first duration is equal to the scheduling offset value corresponding to
the relay apparatus. In this way, when the relay apparatus performs some operations with the
network apparatus as an MT, the first duration is used as the scheduling offset value corresponding
to the relay apparatus, so that information transmission can better match the information round-
trip delay between the relay apparatus and the network apparatus, thereby improving
communication performance. In this embodiment of this application, the first duration is not used

only as the scheduling offset value of the relay apparatus, and the first duration may also be used
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for another function. For example, the relay apparatus may determine, based on the first duration,
a resource for forwarding the second information. For other content of the scenario in FIG. 9, refer
to the related descriptions in FIG. 2A. Details are not repeatedly described. The following
describes the two scenarios by using Example 1 and Example 2.

[00237] Example 1: The relay apparatus (or the relay apparatus-MT) and the terminal apparatus
are in a same cell.

[00238] The network apparatus may broadcast (or multicast, or unicast) one or more parameters.
Because the relay apparatus and the terminal apparatus are in the same cell, the relay apparatus
and the terminal apparatus receive a same set of parameters (for example, a same broadcast
message). In this case, the relay apparatus and the terminal apparatus may select parameters to be
used based on types of the relay apparatus and the terminal apparatus. For example, the relay
apparatus may determine, based on the type of the relay apparatus, that the scheduling offset value
corresponding to the relay apparatus needs to be selected for use. For example, when determining
that at least one of the following conditions is met, the relay apparatus determines that the
scheduling offset value corresponding to the relay apparatus needs to be selected as the scheduling
offset value of the relay apparatus for use: the relay apparatus determines that the relay apparatus
has a part of capabilities of the network apparatus, the relay apparatus determines that the relay
apparatus has a capability of serving as a relay, or the relay apparatus determines that the relay
apparatus is a device of a network apparatus and a mobile terminal. For another example, the
terminal apparatus may determine, based on the type of the terminal apparatus, that the scheduling
offset value corresponding to the terminal apparatus needs to be selected as the scheduling offset
value of the terminal apparatus for use. For example, when determining that at least one of the
following conditions is met, the terminal apparatus determines that the scheduling offset value
corresponding to the terminal apparatus needs to be selected as the scheduling offset value of the
terminal apparatus for use: the terminal apparatus determines that the terminal apparatus is a
common terminal. For another example, the terminal apparatus determines that the terminal
apparatus does not have a capability of the network apparatus. For another example, the terminal
apparatus determines that the terminal apparatus does not have a capability of serving as a relay.
For another example, the terminal apparatus determines that the terminal apparatus is a mobile
terminal. For another example, the terminal apparatus determines that the terminal apparatus is a
handheld terminal or a directional terminal.

[00239] With reference to FIG. 9, for example, the relay apparatus #3 (or the network apparatus)
sends information indicating the first duration. The information indicating the first duration may
include, for example, indication information of the first duration, or a scheduling offset value and

an adjustment value. AT represents the first duration. The scheduling offset value may be denoted
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as Koffset, and Kosfset Mmay be replaced with a scheduling offset value corresponding to the terminal
apparatus. The indication information of the first duration may be AT. Alternatively, the first
duration is associated with the scheduling offset value and the adjustment value. For example, First
duration = (Kofrset + Adjustment value), or First duration = (Koffset — Adjustment value). The
adjustment value may be predefined in a protocol, or may be a value indicated by the network
apparatus to the relay apparatus. Alternatively, the first duration may be another calculation
formula such as a product of Kostset and the adjustment value. For content of this part, refer to the
foregoing related descriptions. Details are not described again.

[00240] Based on the foregoing example, the relay apparatus #3 (or the network apparatus) may
send a value of Kofiset and the adjustment value, or may be replaced with a value of Kofiset and AT.
In this embodiment of this application, a message used to carry any one or more of Kotfset, an
adjustment value, or AT is, for example, a broadcast message, a multicast message, or a unicast
message, for example, a SIB message, an RRC message, or MAC CE signaling. Any one or more
of Koffset, the adjustment value, or AT may be carried in a same piece of signaling, or may be
carried in a plurality of pieces of signaling.

[00241] The relay apparatus (or the relay apparatus-MT) determines, based on the type of the
relay apparatus, that the relay apparatus needs to use a value of AT (AT may be directly received,
or AT is obtained through calculation based on Kogrset and an adjustment value, and reference may
be made to the foregoing formula) as the scheduling offset value corresponding to the relay
apparatus for use. For a related use solution, refer to the foregoing related descriptions that the
terminal apparatus uses the scheduling offset value corresponding to the terminal apparatus.
Details are not repeatedly described. The terminal apparatus determines, based on the type of the
terminal apparatus, that the terminal apparatus needs to use Kofsset as the scheduling offset value
corresponding to the terminal apparatus. It can be learned that the solution provides a solution for
the relay apparatus (or the relay apparatus-MT) and the terminal apparatus that are located in the
same cell, so that the relay apparatus and the terminal apparatus select appropriate parameters as
scheduling offset values of the relay apparatus and the terminal apparatus, thereby improving
communication performance.

[00242] Example 2: The relay apparatus (or the relay apparatus-MT) and the terminal apparatus
are not in a same cell.

[00243] In this example, a network apparatus of a cell in which the relay apparatus is located
may broadcast (or multicast, or unicast), to the cell in which the relay apparatus is located, a
parameter corresponding to the relay apparatus. The relay apparatus may select a to-be-used
parameter based on the type of the relay apparatus. For example, the relay apparatus may select,
based on the type of the relay apparatus, the scheduling offset value corresponding to the relay
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apparatus for use. Refer to related content in Example 1. Details are not repeatedly described. A
network apparatus of a cell in which the terminal apparatus is located may broadcast (or multicast,
or unicast), to the cell in which the terminal apparatus is located, a parameter corresponding to the
relay apparatus. The terminal apparatus may use a parameter sent by the network apparatus, or the
terminal apparatus selects a to-be-used parameter based on the type of the terminal apparatus. For
details, refer to related content in Example 1. Details are not repeatedly described.

[00244] For example, the network apparatus of the cell in which the relay apparatus is located
may send a message to the cell in which the relay apparatus is located. The message includes the
value of Kofrset and the adjustment value, or the message includes AT. The message is, for example,
an SIB message, an RRC message, or MAC CE signaling. The relay apparatus (or the relay
apparatus-MT) determines, based on the type of the relay apparatus, that the relay apparatus selects
to use AT (AT may be directly received, or AT is obtained through calculation based on Koffset
and an adjustment value, and reference may be made to the foregoing formula) as the scheduling
offset value corresponding to the relay apparatus for use. For a related use solution, refer to the
foregoing related descriptions that the terminal apparatus uses the scheduling offset value
corresponding to the terminal apparatus. Details are not repeatedly described.

[00245] For another example, the network apparatus of the cell in which the terminal apparatus
is located may send a message to the cell in which the terminal apparatus is located. The message
includes the value of Koftset. The message is, for example, an SIB message, an RRC message, or
MAC CE signaling. The terminal apparatus uses Kosfset as a scheduling offset value corresponding
to the terminal apparatus. Alternatively, the terminal apparatus determines, based on a type of the
terminal apparatus, that the terminal apparatus selects Kofset @S a scheduling offset value
corresponding to the terminal apparatus for use.

[00246] It can be learned that, in these solutions, the relay apparatus (or the relay apparatus-
MT) and the terminal apparatus each may select an appropriate parameter as the scheduling offset
value of itself, thereby improving communication performance.

[00247] It may be understood that, to implement the functions in the foregoing embodiments,
the terminal apparatus, the relay apparatus, and the network apparatus may include corresponding
hardware structures and/or software modules for performing the functions. A person skilled in the
art should be easily aware that, in this application, the units and method steps in the examples
described with reference to embodiments disclosed in this application can be implemented by
hardware or a combination of hardware and computer software. Whether a function is performed
by hardware or hardware driven by computer software depends on particular application scenarios
and design constraints of the technical solutions.

[00248] Based on the content shown in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A, FIG. 2B, FIG. 2C,

51



10

15

20

25

30

35

FIG. 2D, FIG. 2E, FIG. 3, FIG. 4, FIG. 5, FIG. 6, FIG. 7TAand FIG. 7B, FIG. 10, and FIG. 11, and
the foregoing other content, FIG. 10 and FIG. 11 each are a diagram of a possible structure of a
communication apparatus according to an embodiment of this application. These communication
apparatuses may be configured to implement functions of the terminal apparatus, the relay
apparatus, or the network apparatus in the foregoing method embodiment in FIG. 4, and therefore
can also achieve beneficial effects of the foregoing method embodiment. In embodiments of this
application, the communication apparatus may be the terminal device, the network device (for
example, a RAN node deployed on the ground), or the satellite device shown in FIG. 1A, FIG. 1B,
FIG. 1C, FIG. 2A, FIG. 2B, FIG. 2C, FIG. 2D, or FIG. 2E. Alternatively, the communication
apparatus may be a chip (or a chip system) used in the terminal device, the network device, or the
chip (or the chip system) of the satellite device shown in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A,
FIG. 2B, FIG. 2C, FIG. 2D, or FIG. 2E. In embodiments of this application, when the
communication apparatus is configured to implement functions of the relay apparatus in FIG. 4,
the communication apparatus may be the network device (for example, a RAN node deployed on
the ground), or the satellite device shown in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A, FIG. 2B, FIG.
2C, FIG. 2D, or FIG. 2E. Alternatively, the communication apparatus may be a chip (or a chip
system) used in the network device, or the chip (or the chip system) of the satellite device shown
in FIG. 1A, FIG. 1B, FIG. 1C, FIG. 2A, FIG. 2B, FIG. 2C, FIG. 2D, or FIG. 2E.

[00249] Asshown in FIG. 10, a communication apparatus 1300 includes a processing unit 1310
and a transceiver unit 1320. The transceiver unit 1320 may also be referred to as a communication
unit. The transceiver unit 1320 may include a sending unit and a receiving unit.

[00250] When the communication apparatus 1300 is configured to implement functions of the
relay apparatus in the method embodiment shown in FIG. 4, in a possible implementation, the
transceiver unit 1320 is configured to: receive first information in a first time unit, receive
information indicating a first duration, receive second information, and send the second
information in a second time unit.

[00251] When the communication apparatus 1300 is configured to implement functions of the
relay apparatus in the method embodiment shown in FIG. 4, in a possible implementation, the
transceiver unit 1320 is configured to receive third information.

[00252] When the communication apparatus 1300 is configured to implement functions of the
relay apparatus in the method embodiment shown in FIG. 4, in a possible implementation, the
transceiver unit 1320 is configured to send fourth information to a network apparatus.

[00253] When the communication apparatus 1300 is configured to implement functions of the
network apparatus in the method embodiment shown in FIG. 4, in a possible implementation, the

transceiver unit 1320 is configured to: send first information to a relay apparatus in a first time
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unit, send information indicating a first duration, and receive second information.

[00254] When the communication apparatus 1300 is configured to implement functions of the
network apparatus in the method embodiment shown in FIG. 4, in a possible implementation, the
transceiver unit 1320 is configured to send third information.

[00255] When the communication apparatus 1300 is configured to implement functions of the
network apparatus in the method embodiment shown in FIG. 4, in a possible implementation, the
transceiver unit 1320 is configured to receive fourth information. The processing unit 1310 is
configured to determine the third information based on the fourth information.

[00256] For more detailed descriptions of the processing unit 1310 and the transceiver unit 1320,
refer to related descriptions in the method embodiment shown in FIG. 4.

[00257] Asshown in FIG. 11, a communication apparatus 1400 includes a processor 1410 and
an interface circuit 1420. The processor 1410 and the interface circuit 1420 are coupled to each
other. It can be understood that the interface circuit 1420 may be a transceiver or an input/output
interface. The input/output interface is configured to input and/or output information. Output may
be understood as send, and input may be understood as receive. Optionally, the communication
apparatus 1400 may further include a memory 1430, configured to: store instructions executed by
the processor 1410, store input data needed for running instructions by the processor 1410, or store
data generated after the processor 1410 runs instructions.

[00258] When the communication apparatus 1400 is configured to implement the method
shown in FIG. 4, the processor 1410 is configured to implement functions of the processing unit
1310, and the interface circuit 1420 is configured to implement functions of the transceiver unit
1320.

[00259] When the communication apparatus is a chip used in a relay apparatus, a chip of the
relay apparatus implements functions of the relay apparatus in the foregoing method embodiment.
That the chip of the relay apparatus receives information from a base station may be understood
as that the information is first received by another module (for example, a radio frequency module
or an antenna) in the relay apparatus, and then sent by the module to the chip of the relay apparatus.
That the chip of the relay apparatus sends information to a base station may be understood as that
the information is first sent to another module (for example, a radio frequency module or an
antenna) in the relay apparatus, and then sent to the base station by using the module.

[00260] When the communication apparatus is a chip used in a base station, the chip in the base
station implements functions of the network apparatus in the foregoing method embodiment. That
the chip in the base station receives information from a relay apparatus may be understood as that
the information is first received by another module (for example, a radio frequency module or an
antenna) in the base station, and then sent to the chip in the base station through the module. That
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the chip in the base station sends information to a relay apparatus may be understood as that the
information is delivered to another module (for example, a radio frequency module or an antenna)
in the base station, and then sent to the relay apparatus through the module.

[00261] Based on a same concept, an embodiment of this application further provides a
computer-readable storage medium. The storage medium stores a computer program or
instructions. When the computer program or the instructions are executed by a communication
apparatus, the method shown in FIG. 4 is implemented.

[00262] Based on a same concept, an embodiment of this application further provides a
computer program product. The computer program product stores a computer program. The
computer program includes program instructions. When the program instructions are executed by
a computer, the method shown in FIG. 4 may be implemented.

[00263] In this application, that an entity A sends information to an entity B may be that A
directly sends the information to B, or may be that A indirectly sends the information to B via
another entity. Similarly, that the entity B receives information from the entity A may be that the
entity B directly receives the information sent by the entity A, or may be that the entity B indirectly
receives the information sent by the entity A via another entity. The entity A and the entity B herein
each may be a RAN node or a terminal, or may be a module in a RAN node or a terminal.
Information sending and receiving may be information exchange between a RAN node and a
terminal, for example, information exchange between a base station and a terminal. Information
sending and receiving may alternatively be information exchange between two RAN nodes, for
example, information exchange between a CU and a DU. Information sending and receiving may
alternatively be information exchange between different modules in an apparatus, for example,
information exchange between a chip in a terminal and another module in the terminal, or
information exchange between a chip in a base station and another module in the base station.
[00264] It can be understood that the processor in embodiments of this application may be a
central processing unit (Central Processing Unit, CPU), or may be another general-purpose
processor, a digital signal processor (Digital Signal Processor, DSP), an application-specific
integrated circuit (Application-Specific Integrated Circuit, ASIC), a field programmable gate array
(Field Programmable Gate Array, FPGA) or another programmable logic device, a transistor logic
device, a hardware component, or any combination thereof. The general-purpose processor may
be a microprocessor or any conventional processor.

[00265] The method steps in embodiments of this application may be implemented in hardware,
or may be implemented in software instructions that may be executed by the processor. The
software instructions may include a corresponding software module. The software module may be

stored in a random access memory, a flash memory, a read-only memory, a programmable read-
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only memory, an erasable programmable read-only memory, an electrically erasable
programmable read-only memory, a register, a hard disk drive, a removable hard disk drive, a
compact disc read-only memory (compact disc read-only memory, CD-ROM), or any other form
of storage medium well-known in the art. For example, a storage medium is coupled to a processor,
so that the processor can read information from the storage medium and write information into the
storage medium. The storage medium may alternatively be a component of the processor. The
processor and the storage medium may be disposed in an ASIC. In addition, the ASIC may be
located in a base station or a terminal. Certainly, the processor and the storage medium may exist
in a base station or a terminal as discrete components.

[00266] All or a part of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When software is used to implement the
foregoing embodiments, all or a part of the foregoing embodiments may be implemented in a form
of a computer program product. The computer program product includes one or more computer
programs or instructions. When the computer program or the instructions are loaded and executed
on a computer, all or a part of procedures or functions in embodiments of this application are
performed. The computer may be a general-purpose computer, a dedicated computer, a computer
network, a network device, a user device, or another programmable apparatus. The computer
program or the instructions may be stored in a computer-readable storage medium, or may be
transmitted from a computer-readable storage medium to another computer-readable storage
medium. For example, the computer program or the instructions may be transmitted from a website,
computer, server, or data center to another website, computer, server, or data center in a wired or
wireless manner. The computer-readable storage medium may be any usable medium accessible
by the computer, or a data storage device, like a server or a data center, integrating one or more
usable media. The usable medium may be a magnetic medium, for example, a floppy disk, a hard
disk, or a magnetic tape; or may be an optical medium, for example, a digital video disc; or may
be a semiconductor medium, for example, a solid-state drive. The computer-readable storage
medium may be a volatile or non-volatile storage medium, or may include two types of storage
media: a volatile storage medium and a non-volatile storage medium.

[00267] In embodiments of this application, unless otherwise stated or there is a logic conflict,
terms and/or descriptions of different embodiments are consistent and may be mutually referenced,
and technical features in different embodiments may be combined based on an internal logical
relationship thereof to form a new embodiment.

[00268] In this application, "at least one™ means one or more, and "a plurality of" means two or
more. "And/or" describes an association relationship between associated objects and indicates that
three relationships may exist. For example, A and/or B may indicate the following three cases:
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Only A exists, both A and B exist, and only B exists, where A and B may be singular or plural. In
the text descriptions of this application, the character /" represents an "or" relationship between
the associated objects. In a formula in this application, the character "/" represents a "division"
relationship between the associated objects. "Including at least one of A, B, and C" may represent:
including A; including B; including C; including A and B; including A and C; including B and C;
and including A, B, and C.

[00269] It may be understood that various numbers (for example, numeric numbers such as
"first" and "second", or letter numbers such as "Al1" and "A2") in embodiments of this application
are merely for distinguishing for ease of description, and are not intended to limit the scope of
embodiments of this application. Sequence numbers of the foregoing processes do not mean an
execution sequence, and the execution sequence of the processes should be determined based on

functions and internal logic of the processes.
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1. A communication method, wherein the method is applicable to a relay apparatus, and the method
comprises:

receiving first information in a first time unit, wherein the first information indicates a resource for
information sent by the relay apparatus;

receiving information indicating a first duration, wherein the first duration is associated with a
round-trip delay of signal transmission between the relay apparatus and the network apparatus;

receiving second information; and

sending the second information in a second time unit, wherein the second time unit is determined
based on the first duration and the first time unit.

2. The method according to claim 1, wherein the resource indicating the information sent by the
relay apparatus comprises at least one of the following:

information indicating a time domain start location of the second time unit;

information indicating a length of a time domain resource occupied by the second time unit; and

information indicating a frequency domain resource occupied by the information sent by the relay
apparatus.

3. The method according to claim 1 or 2, wherein the first information further comprises at least
one of the following:

indicating a sending address corresponding to the information sent by the relay apparatus;

indicating a sending path corresponding to the information sent by the relay apparatus;

indicating a sending direction corresponding to the information sent by the relay apparatus, wherein
the sending direction comprises an uplink transmission direction or a downlink transmission
direction;

indicating a sending manner of the information sent by the relay apparatus, wherein the sending
manner comprises transparent forwarding or regenerative forwarding; and

indicating a frequency corresponding to the information sent by the relay apparatus.

4. The method according to any one of claims 1 to 3, wherein the first duration is less than, greater
than, or equal to the round-trip delay of signal transmission between the relay apparatus and the
network apparatus.

5. The method according to any one of claims 1 to 4, wherein the second time unit is further
determined based on at least one of the following:

a value of K, wherein the value of K is associated with a delay of processing uplink information by
the relay apparatus and/or a delay of processing downlink information by the relay apparatus; and

a time unit offset value, wherein the first information further indicates the time unit offset value.
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6. The method according to claim 5, wherein a quantity of time units between the second time unit
and a third time unit is determined based on a sum of the first duration, the value of K, and the
time unit offset value; and

the third time unit is a time domain resource for uplink transmission, and an index value of the third
time unit is equal to that of the first time unit.

7. The method according to any one of claims 1 to 6, wherein the method further comprises:

receiving third information, wherein the third information is used for determining an updated first
duration, the updated first duration is used by the relay apparatus to determine a time unit of the
sent information, and the updated first duration is associated with the round-trip delay between the
relay apparatus and the network apparatus.

8. The method according to claim 7, wherein the third information comprises information indicating
the updated first duration, or information indicating a difference between the first duration and the
updated first duration.

9. The method according to claim 7 or 8, wherein before receiving the third information, the method
further comprises:

sending fourth information to the network apparatus, wherein the fourth information indicates
location information of the relay apparatus and/or a timing advance TA corresponding to the relay
apparatus, and the third information is determined based on the fourth information.

10. The method according to any one of claims 1 to 9, wherein the first duration is determined based
on a scheduling offset value.

11. The method according to any one of claims 1 to 10, wherein the first information indicates at
least one fourth time unit;

the second time unit belongs to a fourth time unit that meets a first condition;

the first condition comprises: a quantity of time units between a time domain start location of the
fourth time unit and the third time unit is greater than or equal to the first duration, or the sum of
the first duration, the value of K, and the time unit offset value; and

the third time unit is a time domain resource for uplink transmission, and the index value of the
third time unit is equal to that of the first time unit.

12. The method according to claim 11, wherein before receiving the first information in the first
time unit, the method further comprises:

receiving information used to configure at least one resource set, wherein the at least one resource
set comprises a first resource set, the first resource set comprises the at least one fourth time unit,
and the first information is used to activate the first resource set.

13. The method according to claim 12, wherein the information used to configure the at least one
resource set is carried in radio resource control RRC signaling, and the first information is carried
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in medium access control control element MAC CE signaling.

14. The method according to claim 11, wherein the first information is carried in RRC signaling.
15. The method according to any one of claims 1 to 14, wherein the first duration is further used
for at least one of the following content:

used to adjust sending timing of information of the relay apparatus; used to adjust sending timing
of feedback information of the relay apparatus; used to adjust sending timing of a reference signal
of the relay apparatus; or used to adjust a random access occasion of the relay apparatus.

16. The method according to any one of claims 1 to 15, wherein the information indicating the first
duration comprises:

indication information of the first duration; or

a scheduling offset value and an adjustment value, wherein the first duration is associated with the
scheduling offset value and the adjustment value.

17. A communication method, wherein the method is applicable to a network apparatus, and the
method comprises:

sending first information in a first time unit to a relay apparatus, wherein the first information
indicates a resource for information sent by the relay apparatus;

sending information indicating a first duration, wherein the first duration is associated with a round-
trip delay of signal transmission between the relay apparatus and the network apparatus, and the
first duration is used by the relay apparatus to determine a time unit of the sent information; and
receiving second information, wherein the second information is sent by the relay apparatus in a
second time unit, and the second information is received by the relay apparatus from a terminal
apparatus or another relay apparatus.

18. The method according to claim 17, wherein the resource indicating the information sent by the
relay apparatus comprises at least one of the following:

information indicating a time domain start location of the second time unit;

information indicating a length of a time domain resource occupied by the second time unit; and
information indicating a frequency domain resource occupied by the information sent by the relay
apparatus.

19. The method according to claim 17 or 18, wherein the first information further comprises at least
one of the following:

indicating a sending address corresponding to the information sent by the relay apparatus;
indicating a sending path corresponding to the information sent by the relay apparatus;

indicating a sending direction corresponding to the information sent by the relay apparatus, wherein
the sending direction comprises an uplink transmission direction or a downlink transmission

direction;
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indicating a sending manner of the information sent by the relay apparatus, wherein the sending
manner comprises transparent forwarding or regenerative forwarding; and
indicating a frequency corresponding to the information sent by the relay apparatus.

20. The method according to any one of claims 17 to 19, wherein the first duration is less than,
greater than, or equal to the round-trip delay of signal transmission between the relay apparatus
and the network apparatus.

21. The method according to any one of claims 17 to 20, wherein the second time unit is further
determined based on at least one of the following:

a value of K, wherein the value of K is associated with a delay of processing uplink information by
the relay apparatus and/or a delay of processing downlink information by the relay apparatus; and

a time unit offset value, wherein the first information further indicates the time unit offset value.

22. The method according to claim 21, wherein a quantity of time units between the second time
unit and a third time unit is determined based on a sum of the first duration, the value of K, and
the time unit offset value; and

the third time unit is a time domain resource for uplink transmission, and an index value of the third
time unit is equal to that of the first time unit.

23. The method according to any one of claims 17 to 22, wherein the method further comprises:

sending third information, wherein the third information is used for determining an updated first
duration, the updated first duration is used by the relay apparatus to determine the time unit of the
sent information, and the updated first duration is associated with the round-trip delay between the
relay apparatus and the network apparatus.

24. The method according to claim 23, wherein the third information comprises information
indicating the updated first duration, or information indicating a difference between the first
duration and the updated first duration.

25. The method according to claim 23 or 24, wherein before sending the third information, the
method further comprises:
receiving fourth information, wherein the fourth information indicates location information of the
relay apparatus and/or a timing advance TA corresponding to the relay apparatus; and

determining the third information based on the fourth information.

26. The method according to any one of claims 17 to 25, wherein the first duration is determined
based on a scheduling offset value.

27. The method according to any one of claims 17 to 26, wherein the first information indicates at
least one fourth time unit;

the second time unit belongs to a fourth time unit that meets a first condition;

the first condition comprises: a quantity of time units between a time domain start location of the
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fourth time unit and the third time unit is greater than or equal to the first duration, or the sum of
the first duration, the value of K, and the time unit offset value; and

the third time unit is a time domain resource for uplink transmission, and the index value of the
third time unit is equal to that of the first time unit.

28. The method according to claim 27, wherein before sending the first information in the first time
unit to the relay apparatus, the method further comprises:

sending information used to configure at least one resource set, wherein the at least one resource
set comprises a first resource set, the first resource set comprises the at least one fourth time unit,
and the first information is used to activate the first resource set.

29. The method according to claim 28, wherein the information used to configure the at least one
resource set is carried in radio resource control RRC signaling, and the first information is carried
in medium access control control element MAC CE signaling.

30. The method according to claim 27, wherein the first information is carried in RRC signaling.

31. The method according to any one of claims 17 to 30, wherein the first duration is further used
for at least one of the following content:

used to adjust sending timing of information of the relay apparatus; used to adjust sending timing
of feedback information of the relay apparatus; used to adjust sending timing of a reference signal
of the relay apparatus; or used to adjust a random access occasion of the relay apparatus.

32. The method according to any one of claims 17 to 31, wherein the information indicating the
first duration comprises:

indication information of the first duration; or

a scheduling offset value and an adjustment value, wherein the first duration is associated with the
scheduling offset value and the adjustment value.

33. A communication apparatus, comprising a module configured to perform the method according
to any one of claims 1 to 16 or a module configured to perform the method according to any one
of claims 17 to 32.

34. A communication apparatus, comprising a processor and an interface circuit, wherein the
interface circuit is configured to receive a signal from another communication apparatus and
transmit the signal to the processor, or send a signal from the processor to another communication
apparatus, and the processor is configured to implement the method according to any one of claims
1 to 16 or the method according to any one of claims 17 to 32 by using a logic circuit or by
executing code instructions.

35. A communication apparatus, comprising a processor, wherein the processor is configured to
implement the method according to any one of claims 1 to 16 or the method according to any one
of claims 17 to 32 by using a logic circuit or by executing code instructions.
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36. A computer-readable storage medium, wherein the storage medium stores a computer program
or instructions, and when the computer program or the instructions are executed by a
communication apparatus, the method according to any one of claims 1 to 16 or the method
according to any one of claims 17 to 32 is implemented.

5 37. A computer program product, wherein the computer program product stores a computer
program, the computer program comprises program instructions; and when the program
instructions are executed by a computer, the computer is caused to perform the method according

to any one of claims 1 to 16 or the method according to any one of claims 17 to 32.
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