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(54) FLOW CONTROL METHOD AND APPARATUS

(57) This application provides a flow control method
and apparatus, and relates to the field of communications
technologies. A relay device indicates flow control to an
upper-level node to avoid spectrum resources waste be-
cause of excessively small amount of data transmission
or an excessively large amount of data transmission from
an upper-level node. The method includes: A first node
determines to indicate a second node to perform flow
control; and the first node sends a first flow control indi-

cation to the second node. The first flow control indication
is carried in adaptation layer control signaling, an RLC
control message, or a MAC CE. The first flow control
indication is used by the second node to control, based
on the first flow control indication, a data rate of trans-
mission to the first node. The first flow control indication
includes identifiers of one or more bearers and flow con-
trol information. The second node is a relay node or a
donor base station.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201810947904.3, filed with the China
National Intellectual Property Administration on August
20, 2018 and entitled "FLOW CONTROL METHOD AND
APPARATUS", which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of com-
munications technologies, and in particular, to a flow con-
trol method and apparatus in a wireless relay system.

BACKGROUND

[0003] In comparison with a 4th generation mobile
communications system (4G), a 5th generation mobile
communications system (5G) has higher overall require-
ments on various network performance. For example,
capacity will be 1000 times over 4G, and wider coverage,
and ultra-reliable and low latency will be supported in 5G.
In consideration of abundant frequency resources of
high-frequency band, it is predicted that small cell using
high-frequency band would be popular in order to meet
an ultra-high capacity requirement of the 5G in a hotspot
area. The high-frequency band has a relatively poor prop-
agation feature, and is severely attenuated when being
blocked which lead to small coverage by using small cell
operating in high-frequency. Consequently a large quan-
tity of small cells need to be densely deployed. If optical
fiber backhauls are deployed for the large quantity of
densely deployed small cells, the costs would be very
high and deployment would be very difficult. Therefore,
an economical and convenient backhaul solution is nec-
essary. In addition, from a perspective of a requirement
for wide coverage, optical fiber deployment is difficult and
expensive for providing network coverage in some rural
areas. Such scenario also requires for a flexible and con-
venient access and backhaul solution. An integrated ac-
cess and backhaul (IAB) technology provides a feasible
solution for providing an ultra-high capacity and extended
coverage. Both an access link and a backhaul link of the
IAB use radio transmission, to avoid a costs problem
caused by the optical fiber deployment.
[0004] However, when the radio transmission is used
for both the access link and the backhaul link of the IAB,
a transmission rate on a radio link varies or a radio link
is even interrupted because the radio transmission is
easily affected by an environment or other interference.
The IAB system has relatively complex interference cas-
es due to the IAB system in 5G system supports multi-
hop transmission. Meanwhile, a high frequency band is
easily affected by the environment when a high-frequen-
cy band e.g. 10GHz or higher frequency band is support-
ed by the IAB system. Therefore, the transmission rate
of each IAB node in the IAB system varies which may

lead to congestion on a plurality of nodes because var-
ying of the radio transmission rate of an IAB node. It is
therefore necessary to implement a flow control mecha-
nism in the IAB system to resolve a congestion problem
of the IAB node caused by varying of the transmission
rate on a radio link.

SUMMARY

[0005] Embodiments of this application provide a flow
control method and apparatus for a relay node, to resolve
the following problem: A packet loss occurs due to buffer
congestion on one or more bearers when a downlink data
rate on a backhaul link of a relay node is greater than an
uplink/a downlink transmission data rate on an access
link in a relay system, or resources are wasted due to
flow control causing an excessively low data rate of re-
ceiving performed by a relay node on a backhaul link.
[0006] To achieve the foregoing objective, the follow-
ing technical solutions are used in the embodiments of
this application.
[0007] According to a first aspect, a flow control meth-
od is provided. The method is applied to a wireless relay
system. The wireless relay system includes a first node
and a second node. The second node is an upper-level
node of the first node. The method includes: The first
node determines to indicate the second node to perform
flow control; and the first node sends a first flow control
indication to the second node. The first flow control indi-
cation is carried in adaptation layer control signaling, an
RLC control message, or a MAC CE. The first flow control
indication is used by the second node to control, based
on the first flow control indication, a data rate of trans-
mission to the first node. The first flow control indication
includes identifiers of one or more bearers and flow con-
trol information. The second node is a relay node or a
donor base station. In the foregoing technical solution,
the first flow control indication is sent to the second node,
so that the second node can perform flow control on the
one or more bearers based on the first flow control indi-
cation, thereby alleviating resource waste caused due to
congestion of the first node or an insufficient amount of
received data.
[0008] In a possible implementation of the first aspect,
the flow control information includes at least one of the
following information: a flow control level indication, a
reduced value of a data rate, an increased value of a
data rate, duration of flow control, and a timestamp.
[0009] In a possible implementation of the first aspect,
the first flow control indication further includes a flow con-
trol identifier, an identifier of the first node, and/or an iden-
tifier of a terminal device.
[0010] In a possible implementation of the first aspect,
the first flow control indication is used by the first node
to indicate the second node to reduce a transmission
rate, or by the first node to indicate the second node to
increase a transmission rate.
[0011] In a possible implementation of the first aspect,
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that the first node determines to indicate the second node
to perform flow control includes: The first node deter-
mines that a data volume of a receive buffer in the first
node is greater than a first threshold, that a data volume
of a transmit buffer to a lower-level node is greater than
a second threshold, or that a data volume of a shared
buffer on a first bearer is greater than a third threshold;
and the first node determines to indicate the second node
to perform flow control.
[0012] In a possible implementation of the first aspect,
the first node sends a buffer configuration report to the
second node. The buffer configuration report includes at
least one of: the identifiers of the one or more bearers,
a buffer size on an MT, a buffer size on a DU, or a shared
buffer size. In the foregoing technical solution, by using
the buffer configuration report, the first node enables the
second node to control data transmission of the first node
based on information in the buffer configuration report,
thereby reducing probability of congestion.
[0013] In a possible implementation of the first aspect,
the first node receives a buffer configuration report re-
sponse sent by the second node.
[0014] In a possible implementation of the first aspect,
the first node receives a buffer configuration report re-
quest sent by the second node. The buffer configuration
report request includes the identifier of the one or more
bearers. In the foregoing technical solution, the second
node actively sends the buffer configuration report re-
quest, so that the second node can obtain buffer infor-
mation of the one or more bearers of the first node. In
this way, the second node can control a data transmission
rate based on information of one or more buffers of the
first node, thereby reducing probability of congestion.
[0015] In a possible implementation of the first aspect,
the second node is a relay node, and the wireless relay
system further includes a donor base station. The first
node sends a second flow control indication to the donor
base station. The second flow control indication is carried
in an F1* interface message, an RRC message, adapta-
tion layer control signaling, or a PDCP control message.
The second flow control indication is used by the donor
base station to control a data rate of transmission to the
first node. The second flow control indication includes at
least one of the following information: the identifier of the
first node, a flow control identifier, an identifier of a bearer,
an identifier of a terminal device, a flow control level in-
dication, a reduced value of a data rate, an increased
value of a data rate, duration of flow control, a timestamp,
and an expected buffer size of a bearer. In the foregoing
technical solution, the donor base station controls a data
rate on the one or more bearers of the first node, to ef-
fectively control probability of congestion of the one or
more bearers of the first node in an IAB system, or avoid
a problem of relatively low spectral efficiency caused due
to an excessively small data flow received by the first
node. In addition, long-term control can be implemented
by using the donor base station. A mechanism of fast
flow control and long-term flow control may be further

implemented through joint control performed by the do-
nor base station and the second node, to improve overall
transmission performance of the IAB system.
[0016] According to a second aspect, a flow control
method is provided. The method is applied to a wireless
relay system. The wireless relay system includes a first
node and a second node. The second node is an upper-
level node of the first node. The method includes: The
second node receives a first flow control indication sent
by the first node. The first flow control indication is carried
in adaptation layer control signaling, an RLC control mes-
sage, or a MAC CE. The first flow control indication is
used by the second node to control, based on the first
flow control indication, a data rate of transmission to the
first node. The first flow control indication includes an
identifier of one or more bearers and flow control infor-
mation. The second node is a relay node or a donor base
station. In the foregoing technical solution, the second
node controls, based on the first flow control indication,
the one or more bearers requested by the first node. In
this way, the following case is avoided: Due to insufficient
buffers, a packet loss occurs on a data packet in the
bearer requested by the first node.
[0017] In a possible implementation of the second as-
pect, the flow control information includes at least one of
the following information: a flow control level indication,
a reduced value of a data rate, an increased value of a
data rate, duration flow control, and a timestamp.
[0018] In a possible implementation of the second as-
pect, the first flow control indication further includes at
least one of: a flow control identifier, an identifier of the
first node, and an identifier of a terminal device.
[0019] In a possible implementation of the second as-
pect, the first flow control indication is used by the first
node to indicate the second node to reduce a transmis-
sion rate, or by the first node to indicate the second node
to increase a transmission rate.
[0020] In a possible implementation of the second as-
pect, the second node receives a buffer configuration
report sent by the first node. The buffer configuration re-
port includes at least one of: the identifiers of the one or
more bearers, a buffer size on an MT, a buffer size on a
DU, or a shared buffer size. In the foregoing technical
solution, by using the buffer configuration report, the first
node enables the second node to control data transmis-
sion of the first node based on information in the buffer
configuration report, thereby reducing probability of con-
gestion.
[0021] In a possible implementation of the second as-
pect, the second node sends a buffer configuration report
response to the first node.
[0022] In a possible implementation of the second as-
pect, the second node sends a buffer configuration report
request to the first node. The buffer configuration report
request includes the identifier of the one or more bearers.
In the foregoing technical solution, the second node ac-
tively sends the buffer configuration report request, so
that the second node can obtain buffer information of the
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one or more bearers of the first node. In this way, the
second node can control a data transmission rate based
on information of one or more buffers of the first node,
thereby reducing probability of congestion.
[0023] According to a third aspect, a flow control meth-
od is provided. The method is applied to a wireless relay
system. The wireless relay system includes a first node,
a second node, and a donor base station. The second
node is an upper-level node of the first node. The method
includes: The donor base station receives a second flow
control indication sent by the first node. The second flow
control indication is carried in an F1* interface message,
an RRC message, adaptation layer control signaling, or
a PDCP control message. The second flow control indi-
cation is used by the donor base station to control a data
rate of transmission to the first node. The second flow
control indication includes at least one of the following
information: an identifier of the first node, a flow control
identifier, an identifier of a bearer, an identifier of a ter-
minal device, a flow control level indication, a reduced
value of a data rate, an increased value of a data rate,
duration of flow control, a timestamp, and an expected
buffer size of a bearer. In the foregoing technical solution,
the donor base station controls, based on the second
flow control indication, the one or more bearers request-
ed by the first node. In this way, the following case is
avoided: Due to insufficient buffers, a packet loss occurs
on a data packet in the bearer requested by the first node.
The donor base station performs flow control on the one
or more bearers requested by the first node, to prevent
congestion of another relay node in an IAB system.
[0024] In a possible implementation of the third aspect,
the donor base station receives a buffer configuration
report sent by the first node. The buffer configuration re-
port includes at least one of: identifiers of one or more
bearers, a buffer size on an MT, a buffer size on a DU,
or a shared buffer size.
[0025] In a possible implementation of the third aspect,
the donor base station sends a buffer configuration report
response to the first node.
[0026] In a possible implementation of the third aspect,
the donor base station sends a buffer configuration report
request to the first node. The buffer configuration report
request includes the identifier of the one or more bearers.
In the foregoing technical solution, the donor base station
actively sends the buffer configuration report request, so
that the donor base station can obtain buffer information
of the one or more bearers of the first node. In this way,
the donor base station can control a data transmission
rate based on information of one or more buffers of the
first node, thereby reducing probability of congestion and
improving overall performance of the IAB system.
[0027] In a possible implementation of the third aspect,
the donor base station sends a third flow control indica-
tion to the second node. The third flow control indication
includes the identifiers of the one or more bearers. In the
foregoing technical solution, the donor base station
sends flow control indications to all upper-level nodes of

the first node, to avoid performance deterioration of the
entire IAB system caused due to congestion caused be-
cause the second node receives a flow control indication
of the first node.
[0028] According to another aspect of this application,
a first node is provided. The first node is configured to
implement a function of the flow control method provided
in the first aspect or any possible implementation of the
first aspect. The function may be implemented by hard-
ware, or may be implemented by hardware by executing
corresponding software. The hardware or the software
includes one or more units corresponding to the forego-
ing function.
[0029] In a possible implementation, a structure of the
first node includes a processor. The processor is config-
ured to support user equipment in performing the flow
control method provided in the first aspect or any possible
implementation of the first aspect. Optionally, the first
node may further include a memory and a communica-
tions interface. The communications interface includes
a transceiver. The memory stores code and data. The
memory is coupled to the processor, and the communi-
cations interface is coupled to the processor or the mem-
ory.
[0030] According to another aspect of this application,
a second node is provided. The second node is config-
ured to implement a function of the flow control method
provided in the second aspect or any possible implemen-
tation of the second aspect. The function may be imple-
mented by hardware, or may be implemented by hard-
ware by executing corresponding software. The hard-
ware or the software includes one or more units corre-
sponding to the foregoing function.
[0031] In a possible implementation, a structure of the
second node includes a processor. The processor is con-
figured to support the second node in implementing the
function of the flow control method provided in the second
aspect or any possible implementation of the second as-
pect. Optionally, the second node may further include a
memory and a communications interface. The commu-
nications interface includes a transceiver. The memory
stores code required for processing and/or a baseband
processor. The memory is coupled to the processor, and
the communications interface is coupled to the processor
or the memory.
[0032] According to another aspect of this application,
a donor base station is provided. The donor base station
is configured to implement a function of the flow control
method provided in the third aspect or any possible im-
plementation of the third aspect. The function may be
implemented by hardware, or may be implemented by
hardware by executing corresponding software. The
hardware or the software includes one or more units cor-
responding to the foregoing function.
[0033] In a possible implementation, a structure of the
donor base station includes a processor. The processor
is configured to support the donor base station in imple-
menting the function of the flow control method provided
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in the third aspect or any possible implementation of the
third aspect. Optionally, the donor base station may fur-
ther include a memory and a communications interface.
The communications interface includes a transceiver.
The memory stores code required for processing and/or
a baseband processor. The memory is coupled to the
processor, and the communications interface is coupled
to the processor or the memory.
[0034] According to another aspect of this application,
a computer readable storage medium is provided. The
computer readable storage medium stores an instruc-
tion. When the instruction is run on a computer, the com-
puter is enabled to perform the flow control method pro-
vided in the first aspect or any possible implementation
of the first aspect, or perform the flow control method
provided in the second aspect or any possible implemen-
tation of the second aspect, or perform the flow control
method provided in the third aspect or any possible im-
plementation of the third aspect.
[0035] According to another aspect of this application,
a computer program product including an instruction is
provided. When the computer program product runs on
a computer, the computer is enabled to perform the flow
control method provided in the first aspect or any possible
implementation of the first aspect, or perform the flow
control method provided in the second aspect or any pos-
sible implementation of the second aspect, or perform
the flow control method provided in the third aspect or
any possible implementation of the third aspect.
[0036] According to another aspect of this application,
a communications system is provided. The communica-
tions system includes a plurality of devices. The plurality
of devices include a first node and a second node. The
second node is a relay node or a donor base station. The
first node is the first node provided in the foregoing as-
pects, and is configured to support the first node in per-
forming the flow control method provided in the first as-
pect or any possible implementation of the first aspect;
and/or the second node is the second node provided in
the foregoing aspects, and is configured to support the
second node in performing the flow control method pro-
vided in the second aspect or any possible implementa-
tion of the second aspect; and/or the system may further
include a donor base station, the second node is a relay
node, and the donor base station is the donor base station
provided in the foregoing aspects, and is configured to
support the donor base station in performing the flow
control method provided in the third aspect or any pos-
sible implementation of the third aspect.
[0037] According to another aspect of this application,
an apparatus is provided. The apparatus is a processor,
an integrated circuit, or a chip. The apparatus is config-
ured to perform steps performed by a processing unit, a
receiving unit, and a sending unit of a first node in the
embodiments of the present invention. For example, the
apparatus determines to indicate a second node to per-
form flow control, or the first node processes a received
message or processes a to-be-sent message. The ap-

paratus may further have a function of the communica-
tions interface in the foregoing other aspects or the em-
bodiments. Details are described in the embodiments.
Details are not described herein.
[0038] According to another aspect of this application,
another apparatus is provided. The apparatus is a proc-
essor, an integrated circuit, or a chip. The apparatus is
configured to perform steps performed by a processing
unit, a receiving unit, and a sending unit of a second node
in the embodiments of the present invention. For exam-
ple, the second node processes a received message or
processes a to-be-sent message. The apparatus may
further have a function of the communications interface
in the foregoing other aspects or the embodiments. De-
tails are described in the embodiments. Details are not
described herein.
[0039] According to another aspect of this application,
another apparatus is provided. The apparatus is a proc-
essor, an integrated circuit, or a chip. The apparatus is
configured to perform steps performed by a processing
unit, a receiving unit, and a sending unit of a donor base
station in the embodiments of the present invention. For
example, the donor base station processes a received
message or processes a to-be-sent message. The ap-
paratus may further have a function of the communica-
tions interface in the foregoing other aspects or the em-
bodiments. Details are described in the embodiments.
Details are not described herein.
[0040] It may be understood that the apparatus for the
flow control method, the computer storage medium, or
the computer program product provided above is used
to perform the corresponding method provided above.
Therefore, for beneficial effects of the apparatus, the
computer storage medium, or the computer program
product, refer to the beneficial effects in the correspond-
ing method provided above. Details are not elaborated
herein again.

BRIEF DESCRIPTION OF DRAWINGS

[0041]

FIG. 1 shows an IAB communications system ac-
cording to an embodiment of this application;
FIG. 2 is a schematic diagram of an architecture 1a
of an IAB system according to an embodiment of this
application;
FIG. 3 is a schematic diagram of a protocol stack
structure in which an adaptation layer is in an archi-
tecture 1a or 1b of an IAB system according to an
embodiment of this application;
FIG. 4 is a flowchart of flow control in downlink trans-
mission according to an embodiment of this applica-
tion;
FIG. 5 is a schematic diagram of buffers in a first
node according to an embodiment of this application;
FIG. 6 is a flowchart in which a first node sends a
buffer configuration report to a second node accord-
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ing to an embodiment of this application;
FIG. 7 is a flowchart of centralized flow control ac-
cording to an embodiment of this application;
FIG. 8 is a flowchart in which a first node sends a
buffer configuration report to a donor base station
according to an embodiment of this application;
FIG. 9 is a flowchart in which a first node requests
both a second node and a donor base station to per-
form flow control according to an embodiment of this
application;
FIG. 10 is a schematic diagram of a possible struc-
ture of a first node according to an embodiment of
this application;
FIG. 11 is a schematic diagram of a possible logical
structure of a first node according to an embodiment
of this application;
FIG. 12 is a schematic diagram of a possible struc-
ture of a second node or a donor base station ac-
cording to an embodiment of this application; and
FIG. 13 is a schematic diagram of a possible logical
structure of a first node or a donor base station ac-
cording to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0042] The following describes the technical solutions
in the embodiments of the present invention with refer-
ence to the accompanying drawings in the embodiments
of the present invention. Clearly, the described embodi-
ments are merely some but not all of the embodiments
of the present invention. All other embodiments obtained
by a person skilled in the art based on the embodiments
of the present invention without creative efforts shall fall
within the protection scope of the present invention.
[0043] It should be understood that names of all nodes
and messages in this application are merely names set
in this application for ease of description. The nodes or
the messages may have different names in actual net-
works. It should not be understood that this application
limits the names of various nodes and messages. On the
contrary, any name that has the same or similar functions
of the node or the message used in this application is
considered as an equivalent replacement in the method
of this application, and shall fall within the protection
scope of this application. Repeated descriptions are not
provided below.
[0044] In consideration of high bandwidth in a future
wireless network, it is considered to introduce an IAB
solution into 5G new radio (NR) to further reduce deploy-
ment costs and improve deployment flexibility, thereby
further introducing a relay of integrated access and back-
haul. In this application, a relay node supporting the in-
tegrated access and backhaul is referred to as an IAB
node to be differentiated from a relay in LTE (LTE). A
system including an IAB node is also referred to as a
relay system.
[0045] To better understand a flow control method and
apparatus disclosed in the embodiments of the present

invention, the following first describes a network archi-
tecture used in the embodiments of the present invention.
FIG. 1 is a schematic structural diagram of a communi-
cations system according to an embodiment of this ap-
plication.
[0046] It should be noted that the communications sys-
tem mentioned in this embodiment of this application in-
cludes but is not limited to a narrowband Internet of things
(NB-IoT) system, a wireless local area network (WLAN)
system, an LTE system, a next-generation 5G mobile
communications system, a communications system be-
yond 5G such as NR, or a device to device (D2D) com-
munications system.
[0047] In the communications system shown in FIG.
1, an integrated access and backhaul IAB system is pro-
vided. The IAB system includes at least one base station
100, one or more terminal devices (terminal) 101 served
by the base station 100, one or more relay nodes: IAB
nodes, and one or more terminal devices 111 served by
the IAB node 110. Generally, the base station 100 is re-
ferred to as a donor next generation NodeB (DgNB). The
IAB node 110 is connected to the base station 100 by
using a wireless backhaul link 113. The donor base sta-
tion is also referred to as a donor node in this application.
The base station includes but is not limited to: an evolved
NodeB (eNB), a radio network controller (RNC), a NodeB
(NB), a base station controller (BSC), a base transceiver
station (BTS), a home eNodeB (for example, a home
evolved NodeB or a home NodeB, HNB), a baseband
unit (BBU), an eLTE (eLTE) base station, an NR base
station (gNB), and the like. The terminal device includes
but is not limited to: user equipment (UE), a mobile con-
sole, an access terminal, a subscriber unit, a subscriber
station, a mobile station, a remote station, a remote ter-
minal, a mobile device, a terminal, a wireless communi-
cations device, a user agent, a station (ST) in a wireless
local area network (WLAN), a cellular phone, a cordless
telephone set, a session initiation protocol (SIP) phone,
a wireless local loop (WLL) station, a personal digital as-
sistant (PDA), a handheld device having a wireless com-
munication function, a computing device, another
processing device connected to a wireless modem, an
in-vehicle device, a wearable device, a mobile console
in a future 5G network, and a terminal device in a future
evolved public land mobile network (PLMN). The IAB
node is a specific name of a relay node, and does not
constitute a limitation on the solution in this application.
The IAB node may be the foregoing base station or ter-
minal device having a forwarding function, or may be in
an independent device form.
[0048] The integrated access and backhaul system
may further include a plurality of other IAB nodes, for
example, an IAB node 120 and an IAB node 130. The
IAB node 120 is connected to the IAB node 110 through
a wireless backhaul link 123 to access a network, and
the IAB node 130 is connected to the IAB node 110
through a wireless backhaul link 133 to access the net-
work. The IAB node 120 serves one or more terminal
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devices 121, and the IAB node 130 serves one or more
terminal devices 131. In FIG. 1, both the IAB node 110
and the IAB node 120 are connected to the network
through the wireless backhaul links. In this application,
the wireless backhaul link is all viewed from a perspective
of a relay node. For example, the wireless backhaul link
113 is a backhaul link of the IAB node 110, and the wire-
less backhaul link 123 is a backhaul link of the IAB node
120. As shown in FIG. 1, an IAB node such as the IAB
node 120 may be connected to another IAB node 110
through a wireless backhaul link such as the wireless
backhaul link 123, to be further connected to the network.
In addition, a relay node may be connected to the network
by using a plurality of levels of wireless relay nodes. It
should be understood that the IAB node in this application
is merely used for a description requirement, and does
not indicate that the solutions in this application are used
only in an NR scenario. In this application, the IAB node
may represent any node or device having a relay function.
It should be understood that the IAB node and the relay
node used in this application have the same meaning.
[0049] For ease of description, the following defines
basic terms or concepts used in this application.
[0050] An upper-level node: A node such as the node
110 that provides a wireless backhaul link resource is
referred to as an upper-level node of the IAB node 120.
[0051] A lower-level node: A node that transmits data
to the network by using a backhaul link resource or re-
ceives data from the network is referred to as a lower-
level node. For example, the node 120 is referred to as
a lower-level node of the relay node 110. The network is
a network above a core network or another access net-
work, for example, the Internet or a dedicated network.
[0052] An access link: An access link indicates a radio
link used when a node communicates with a lower-level
node of the node, and includes a link used for uplink
transmission and a link used for downlink transmission.
The uplink transmission on the access link is also referred
to as uplink transmission of the access link, and the down-
link transmission on the access link is also referred to as
downlink transmission of the access link. The node in-
cludes but is not limited to the foregoing IAB node.
[0053] A backhaul link: A backhaul link indicates a ra-
dio link used when a node communicates with an upper-
level node of the node, and includes a link used for uplink
transmission and a link used for downlink transmission.
The uplink transmission on the backhaul link is also re-
ferred to as uplink transmission of the backhaul link, and
the downlink transmission on the backhaul link is also
referred to as downlink transmission of the backhaul link.
The node includes but is not limited to the foregoing IAB
node.
[0054] Generally, the lower-level node may be consid-
ered as a terminal device of the upper-level node. It
should be understood that, in the integrated access and
backhaul system shown in FIG. 1, one IAB node is con-
nected to one upper-level node. However, in a future re-
lay system, to improve reliability of a wireless backhaul

link, an IAB node such as the IAB node 120 may have a
plurality of upper-level nodes that simultaneously provide
services for the IAB node. For example, the IAB node
130 in the figure may be further connected to the IAB
node 120 through a backhaul link 134, that is, both the
IAB node 110 and the IAB node 120 are upper-level
nodes of the IAB node 130. The names of the IAB nodes
110, 120, and 130 do not limit a scenario or a network in
which the nodes are deployed. For example, the nodes
may have any other names such as a relay and an RN.
The use of the IAB node in this application is merely for
convenient description.
[0055] In FIG. 1, radio links 102, 112, 122, 132, 113,
123, 133, and 134 may be bidirectional links, including
uplink and downlink transmission links. In particular, the
wireless backhaul links 113, 123, 133, and 134 may be
used by upper-level nodes to provide services for lower-
level nodes. For example, the upper-level node 100 pro-
vides wireless backhaul services for the lower-level node
110. It should be understood that an uplink and a down-
link of the backhaul link may be separated from each
other, that is, transmission on the uplink and transmission
on the downlink are not performed by using a same node.
The downlink transmission indicates that an upper-level
node such as the node 100 transmits information or data
to a lower-level node such as the node 110. The uplink
transmission indicates that a lower-level node such as
the node 110 transmits information or data to an upper-
level node such as the node 100. The node is not limited
to a network node or a terminal device. For example, in
a D2D scenario, the terminal device may be used as a
relay node to serve another terminal device. In some sce-
narios, the wireless backhaul link may further be an ac-
cess link. For example, the backhaul link 123 may also
be considered as an access link for the node 110, and
the backhaul link 113 is also an access link for the node
100. It should be understood that the upper-level node
may be a base station or may be a relay node, and the
lower-level node may be a relay node or may be a ter-
minal device having a relay function. For example, in a
D2D scenario, the lower-level node may also be a termi-
nal device.
[0056] The relay node such as the node 110, 120, or
130 shown in FIG. 1 may exist in two forms. One form is
that the relay node exists as an independent access node
and may independently manage a terminal device con-
nected to the relay node. In this case, the relay node
usually has an independent physical cell identifier (PCI).
The relay node in this form usually needs to have a com-
plete protocol stack function, for example, a radio re-
source control (RRC) function. The relay is usually re-
ferred to as a layer 3 relay. In another form, the relay
node and the donor node such as a donor eNB or a donor
gNB belong to a same cell. User management is imple-
mented by the donor base station such as a donor node.
In this case, the relay is usually referred to as a layer 2
relay. The layer 2 relay usually exists as a DU of the base
station DgNB in an NR centralized unit and distributed
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unit (CU-DU) architecture, and communicates with a CU
by using an F1-AP (F1 application protocol) interface or
a tunneling protocol. The tunneling protocol may be, for
example, a general packet radio service tunneling pro-
tocol (GTP) protocol. Details are not described. The do-
nor node indicates a node by using which the core net-
work can be accessed, or an anchor base station of a
radio access network. The network can be accessed by
using the anchor base station. The anchor base station
is responsible for receiving data of the core network and
forwarding the data to a relay node, or receiving data of
a relay node and forwarding the data to the core network.
Generally, a donor node in a relay system is referred to
as an IAB donor. In this application, the two nouns may
be used alternately. It should not be understood that the
IAB donor and the donor node are entities or network
elements that have different functions.
[0057] FIG. 2 is a schematic diagram of an architecture
1a of an IAB system. One IAB node may have functions
of a DU and an MT (Mobile-Termination). The function
of the MT is similar to a function of a mobile terminal that
terminates a radio interface layer of a Uu interface of a
backhaul link to a donor or another IAB node. The DU
mainly provides an access function for a terminal device
or a node served by the IAB node, that is, a function of
the Uu interface. For example, the DU may provide a
wireless connection function for NR UE or a lower-level
IAB node. From the DU to an IAB donor, the DU may be
connected to the IAB donor by using an F1* interface.
F1* is an optimized or a modified F1 interface. The F1
interface is an interface from a DU to a CU. As described
above, a connection between the IAB node and an upper-
level node is implemented by using the Uu interface.
Therefore, the IAB node is connected to a DU of the up-
per-level IAB node by using an MT. The IAB node may
be connected to the upper-level IAB node by using a
radio link control (RLC) layer/an adaptation layer. FIG. 2
is merely an example of the architecture 1a of the IAB
system. The IAB system further supports architectures
1b, 2a, and 2b. A difference is that interfaces used be-
tween the IAB node and the IAB donor are different,
thereby causing a protocol stack change. Specific archi-
tectures 1b, 2a, and 2b are not described in detail in this
application. For details, refer to the 3GPP TR 38.874 pro-
tocol. It should be understood that an architecture of the
IAB system is not limited in this application, and the so-
lutions of this application are applicable to architectures
of various IAB systems.
[0058] For the architecture 1a or 1b of the IAB system,
a new layer is introduced, that is, an adaptation layer. A
main function of the adapt layer is to provide routing in-
formation, so that hop-by-hop forwarding becomes pos-
sible. Because a layer 2 relay does not have a PDCP
layer, related routing information is needed to provide
information for the hop-by-hop forwarding. FIG. 3 is a
schematic diagram of a protocol stack structure in which
an adaptation layer is in an architecture 1a or 1b of an
IAB system. FIG. 3(a) is a protocol stack structure in

which an adaptation layer is located above an RLC layer,
and FIG. 3 (b) is a protocol stack structure in which an
adaptation layer is located below an RLC layer. It should
be understood that the adaptation layer shown in FIG. 3
may alternatively exist as a sublayer of the RLC layer or
a MAC layer. This is not limited in this application. In FIG.
3, if an IAB node such as an IAB node 2 is the last IAB
node, that is, there is no other IAB node below the IAB
node 2. In this case, the IAB node does not need to sup-
port an adaptation layer function on an access link. How-
ever, the adaptation layer function needs to be supported
from the IAB node 2 to an IAB node 1. Because the IAB
node 1 needs to access a donor gNB upwards, a service
needs to be provided for the IAB node 2 on an access
link. Therefore, the adaptation layer function needs to be
supported on both an access link side and a backhaul
link side. It should be understood that a protocol stack
on the access link side corresponds to a protocol stack
of a DU, and a protocol stack on the backhaul link side
corresponds to a protocol stack of an MT. In the figure,
a UPF is a user plane function (UPF). For a specific func-
tion of each protocol layer, refer to the 3GPP TR 38.874
protocol. Details are not described.
[0059] In the IAB system, both the backhaul link and
the access link use wireless transmission. The wireless
transmission is relatively apparently affected by an envi-
ronment, for example, by an interference problem caused
by dense deployment. If the IAB system uses a high fre-
quency band such as a 10 GHz or 30 GHz frequency
band, the high frequency band is easily affected by the
environment, for example, by an obstruction, causing ob-
vious signal fading. In addition, there may be a relatively
large difference between the access link and the back-
haul link. For example, because the backhaul link has a
relatively high transmission height, a signal is relatively
stable; and because the access link is easily affected by
a ground environment, for example, an obstruction or an
obstacle, a signal is unstable, thereby slowing a trans-
mission rate. Therefore, for an IAB node that uses the
wireless backhaul, a flow imbalance between the access
link and the backhaul link may occur instantaneously or
within a period of time for the access link and the backhaul
link, causing congestion on the IAB node. When conges-
tion occurs on an IAB node, a packet loss may occur.
For a wireless system, the packet loss causes retrans-
mission, causing resource consumption and reducing re-
source use efficiency. Therefore, in a wireless relay sys-
tem, a flow control mechanism needs to be used to re-
solve a congestion problem.
[0060] Currently, in an NR system, uplink transmission
is usually controlled through scheduling of a base station.
Therefore, uplink transmission of the IAB system on the
backhaul link is also controlled through scheduling of an
upper-level node. The uplink transmission on the back-
haul link affects uplink transmission on the access link.
Therefore, flow control may be implemented through up-
link scheduling of the IAB node.
[0061] However, for downlink transmission, an existing
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downlink data delivery status (DDDS) is used to imple-
ment flow control between a primary node and a second-
ary node in a dual connection. The DDDS is usually im-
plemented in a manner in which the primary node sends
a polling request by using a PDCP layer, and the sec-
ondary node feeds back the DDDS to the primary node,
that is, the DDDS is implemented at the PDCP layer.
[0062] In the IAB system, a DU of a layer 2 IAB node
does not support the PDCP layer. Therefore, a DDDS
mechanism cannot be implemented in a layer 2 relay
system. In addition, because the IAB system supports
multi-hop transmission, the IAB node may be connected
to the IAB donor through a plurality of hops. If the IAB
node is controlled by the IAB donor, serious congestion
or a packet loss is caused for the IAB node. Therefore,
it is necessary to implement fast congestion control, that
is, implement hop-by-hop congestion control to rapidly
alleviate a congestion state of the IAB node.
[0063] To resolve the foregoing problem, an embodi-
ment provides a flow control method. The method is ap-
plied to a wireless relay system. The wireless relay sys-
tem includes a first node and a second node. The second
node is an upper-level node of the first node. The method
includes: The first node determines to indicate the sec-
ond node to perform flow control; and the first node sends
a first flow control indication to the second node. The first
flow control indication is carried in adaptation layer con-
trol signaling, an RLC control message, or a MAC CE.
The first flow control indication is used by the second
node to control, based on the first flow control indication,
a data rate of transmission to the first node. The first flow
control indication includes identifiers of one or more bear-
ers and flow control information. The second node is a
relay node or a donor base station.
[0064] The flow control information includes at least
one of the following information: a flow control level indi-
cation, a reduced value of a data rate, an increased value
of a data rate, duration of flow control, or a timestamp.
[0065] The first flow control indication further includes
a flow control identifier, an identifier of the first node,
and/or an identifier of a terminal device.
[0066] The first flow control indication is used by the
first node to indicate the second node to reduce a trans-
mission rate, or by the first node to indicate the second
node to increase a transmission rate.
[0067] The foregoing method further includes: The first
node sends a buffer configuration report to the second
node. The buffer configuration report includes at least
one of: identifiers of the one or more bearers, a buffer
size of an MT, a buffer size of a DU, or a buffer size of a
shared buffer.
[0068] FIG. 4 is a flowchart of flow control in downlink
transmission according to an embodiment of this appli-
cation. In the figure, the second node is an upper-level
node of the first node. The second node may be an IAB
node, or may be an IAB donor. This is not limited in this
application. Steps in this embodiment are as follows:
[0069] S401: The first node determines to indicate the

second node to perform flow control.
[0070] The first node receives data of the second node
over a backhaul link. As described above, the second
node may do not know a current buffer status of the first
node in a downlink direction. In a possible case, radio
signal degradation on some links of an access link of the
first node may cause a decrease in a transmission rate.
Therefore, downlink receiving of the first node on the
backhaul link may do not match downlink transmission
on the access link. As a result, buffered data in the first
node is increased sharply. A packet loss is caused if con-
trol is not implemented. To implement flow control, the
first node needs to have a function of flow monitoring.
When a specific condition is met, the first node deter-
mines that the upper-level node needs to be indicated to
perform flow control in downlink transmission.
[0071] Specifically, that the first node determines to
indicate the second node to perform flow control includes:
The first node determines that a data volume of a receive
buffer in the first node is greater than a first threshold,
that a data volume of a transmit buffer to a lower-level
node is greater than a second threshold, or that a data
volume of a shared buffer on a first bearer is greater than
a third threshold; and the first node determines to indicate
the second node to perform flow control. It should be
understood that the receive buffer herein may be a buffer
of a specific bearer. In an IAB system, data forwarding
may be implemented in a plurality of manners. The data
forwarding may be data transmission performed based
on an IAB node, or may be data transmission performed
based on a bearer. The data transmission based on an
IAB node means that an IAB node is used as a scheduling
granularity, and data flows or bearers transmitted by the
IAB node are not differentiated. In this manner of data
transmission, quality of service (QoS) control cannot be
well implemented. Another possibility is to distinguish da-
ta transmitted by each IAB, and implement different con-
trol or scheduling on different bearers or data flows. The
bearer in this application indicates a set of services hav-
ing a specific QoS attribute, for example, a PDCP bearer;
or a specific data flow; or one or more data packets (for
example, a data flow of a slice) of a flow; or transmission
corresponding to a logical channel of an RLC layer. The
bearer may be identified by using an identifier of the bear-
er. In different scenarios, the identifier of the bearer may
be different. For example, if the bearer corresponds to
the PDCP bearer (for example, a data radio bearer
(DRB)), the identifier of the bearer is the same as an
identifier of the PDCP bearer. If the bearer corresponds
to an RLC backhaul channel or an RLC bearer, the iden-
tifier of the bearer corresponds to an identifier of the RLC
channel or an identifier of the RLC bearer. If the bearer
corresponds to a MAC logical channel, the identifier of
the bearer is a logic channel identifier (LCID). This ap-
plication does not limit the identifier of the bearer.
[0072] The foregoing data volume in the buffer indi-
cates a buffered data volume in the buffer, or a percent-
age of the buffered data volume to a total buffer volume.
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FIG. 5 is a schematic diagram of a buffer of a first node
(an IAB node). In FIG. 5, 501 is a buffer of an MT in a
second node, 502 is a buffer of a DU in the second node,
503 indicates a total buffer size (buffer size) of a bearer
of the MT, 504 indicates data that has been buffered in
a bearer of the MT, 505 indicates a total buffer size of a
bearer of the DU, and 506 indicates data that has been
buffered in a bearer of the DU. Each bearer served by
the IAB node has a buffer of an MT and a buffer of a DU.
It should be understood that FIG. 5 is merely an example.
For the bearer served by the IAB node, the MT and the
DU may share a buffer. In other words, 501 and 502 in
FIG. 5 are combined into one buffer, that is, a shared
buffer. This is not limited in this application. Correspond-
ingly, a receive buffer: the buffer 501 of the MT is used
to receive data of a backhaul link, and a transmit buffer
to a lower-level node is the buffer 502 of the DU and is
used to send data to the lower-level node or a terminal
device on an access link. A volume of buffered data of a
first bearer indicates a volume of data buffered in the
bearer served by the first node. In other words, a volume
of data stored in the shared buffer is greater than a first
threshold. The first threshold may be a specific buffer
size, or a percentage of a volume of buffered data to a
total buffer size. In an example, the volume of buffered
data may be the data volume of 504 or 506 in FIG. 5, or
may be a percentage of 504 to the total buffer size 503,
or a percentage of 506 to 505. The first threshold may
be, for example, 40M bytes (megabyte), and the total
buffer size is 50M bytes. Alternatively, for example, the
first threshold is 0.8, which indicates that congestion oc-
curs on the first node when 80% of the total buffer size
is reached. A second threshold and a third threshold are
similar to the first threshold. Details are not elaborated.
It should be understood that values of the first threshold,
the second threshold, and the third threshold may be the
same or different. This is not limited in this application.
[0073] That the first node determines to indicate the
second node to perform flow control indicates that the
first node determines to indicate, by using an indication,
the second node to perform flow control on the first node
or the one or more bearers served by the first node. The
flow control includes reducing a data rate of transmission
of the first node or the one or more bearers served by
the first node, or increasing a data rate of transmission
of the first node or the one or more bearers served by
the first node. Details are not elaborated again in the
following.
[0074] In a possible implementation, different degrees
of congestion may be defined. A defining method is to
determine different degrees of congestion through defin-
ing different thresholds. Specifically, the first node deter-
mines a flow control level based on a volume of data
buffered in a bearer. For example, when a volume of data
buffered in a shared buffer of a bearer reaches 60%, it
is determined that slight congestion occurs; when a vol-
ume of data buffered in a shared buffer of a bearer reach-
es 75%, it is determined that moderate congestion oc-

curs; or when a volume of data buffered in a shared buffer
of a bearer reaches 90%, it is determined that severe
congestion occurs.
[0075] In a possible implementation, that the first node
determines to indicate the second node to perform flow
control specifically includes: The first node determines
that a difference between a data rate of receiving per-
formed by the first node and a data rate of transmission
to a lower-level node is greater than a fourth threshold;
and the first node determines to indicate the second node
to perform flow control. For example, if a receiving data
rate of the MT of the first node on the backhaul link is
greater than a transmission data rate of the DU on the
access link, congestion may occur on the first node. The
first node may determine based on a current buffer status
whether congestion occurs. It is assumed that the total
buffer size of the DU of the first node is Z, the receiving
data rate on the backhaul link is RB, the transmission
data rate on the access link is RA, and RB > RA. For
example, it is determined that congestion occurs when
a volume of buffered data reaches 70% of a total buffer
on the access link. It is assumed that a reaction time for
the first node to determine congestion is T seconds and
a current buffer size of the DU is Cb.

[0076] Therefore, the difference (RB - RA) between the
data rate of receiving performed by the first node and the
data rate of transmission to the lower-level node canbe
obtained. If the difference between the data rate of re-
ceiving performed by the first node and the data rate of
transmission to the lower-level node is greater than the
threshold RB - RA, that is, the fourth threshold, it is de-
termined that congestion occurs. It should be understood
that this is merely an example. The difference between
the data rate of receiving performed by the first node and
the data rate of transmission to the lower-level node may
be alternatively determined by using another method. For
example, the fourth threshold is a predefined value. This
is not limited in this application.
[0077] The foregoing describes a congestion deter-
mining method of the first node when congestion occurs
on the first node or a bearer served by the first node. If
the first node indicates the second node to perform con-
gestion control, the upper-level node will reduce data vol-
ume transmitted in downlink for the first node or a bearer
served by the first node. If signal quality on the access
link of the first node is improved, performance of the ac-
cess link may be significantly improved. Therefore, the
first node may request the second node to increase data
volume of transmission for the first node or a bearer
served by the first node.
[0078] Therefore, in a possible implementation, that
the first node determines to indicate the second node to
perform flow control includes: The first node determines
that a data volume in a receive buffer of the first node is
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less than a fifth threshold, that a data volume in a transmit
buffer to a lower-level node is less than a sixth threshold,
or that a data volume in a shared buffer of a first bearer
is less than a seventh threshold; and the first node de-
termines to indicate the second node to perform flow con-
trol. Herein, the fifth threshold, the sixth threshold, and
the seventh threshold are similar to the first threshold.
Details are not elaborated again. A difference is that,
when determining that data in a buffer is less than a spe-
cific threshold, the first node may determine to indicate
an upper-level node to perform flow control. In this case,
the flow control is to increase data volume of transmis-
sion. The buffer includes the receive buffer of the MT of
the first node on the backhaul link, or the transmit buffer
of the DU on the access link, or the shared buffer of the
first bearer.
[0079] In a possible implementation, that the first node
determines to indicate the second node to perform flow
control includes: The first node determines that a differ-
ence between a data rate of receiving performed by the
first node and a data rate of transmission to a lower-level
node is less than an eighth threshold; and the first node
determines to indicate the second node to perform flow
control. In the foregoing process, the first node deter-
mines, based on a data volume in a buffer to indicate the
upper-level node to increase the data volume of trans-
mission. Different from the foregoing process, the first
node may alternatively indicate the upper-level node to
increase the data volume of transmission, when the dif-
ference between the data rate of receiving performed by
the first node on the backhaul link and the data rate of
transmission to the lower-level node is less than a pre-
determined threshold.
[0080] S402: The first node sends a first flow control
indication to the second node.
[0081] The first flow control indication is carried in ad-
aptation layer control signaling, an RLC control message,
or an MAC CE. The first flow control indication is used
by the second node to control, based on the first flow
control indication, a data rate of transmission to the first
node. The first flow control indication includes identifiers
of one or more bearers and flow control information.
[0082] As described above, when the first node has no
PDCP function, flow control cannot be implemented by
using an existing mechanism. Therefore, a new mecha-
nism is needed to implement flow control. In addition, it
is also difficult for the existing mechanism to provide rel-
atively good flow control. In this application, the first node
actively sends the flow control indication to the second
node, so that the second node can quickly react. Because
an adaption layer is newly added to the IAB node, it may
be considered to use an adaptation layer message to
implement control. For example, control information is
added into adaptation layer control signaling or an adap-
tation layer data packet header. An advantage is that
control may be implemented on a specific bearer. It is
because the adaptation layer can obtain information
about the bearer or the PDCP bearer. Another method

for providing the first flow control indication is to perform
transmission by using an RLC control message or an
RLC data packet header. The RLC control message
needs to be newly added, or a format of the RLC data
packet header needs to be modified. The first flow control
indication may further be transmitted by using media ac-
cess control control element (MAC CE). If the transmis-
sion is performed by using the MAC CE, a signaling for-
mat of the MAC CE needs to be redefined to implement
the transmission of the first flow control indication. A spe-
cific definition of the signaling format depends on a pro-
tocol.
[0083] That the second node controls, based on the
first flow control indication, the data rate of transmission
to the first node includes: The second node controls,
based on the identifiers of the one or more bearers in the
first flow control instruction, the data rate of transmission
of the one or more bearers to the first node. Specifically,
when congestion occurs on the one or more bearers in
the first flow control indication, the second node reduces
a data rate of transmission of the one or more bearers.
Alternatively, different flow control manners may be used
for the one or more bearers. In other words, in the first
flow control indication, data rates of transmission need
to be reduced for some bearers in the first flow control
indication, and data rates of transmission need to be in-
creased for the other bearers. Therefore, the bearers
may be grouped, and the bearers that require different
flow control are grouped.
[0084] Specifically, the second node identifies a con-
trol method for each bearer by using the first flow control
indication. The control method includes: reducing a data
rate of transmission, or increasing a data rate of trans-
mission. Specifically, the second node identifies the con-
trol method for each bearer by using the flow control in-
formation in the first flow control indication. The flow con-
trol method may be for a node, or for a terminal device.
In particular, control is implemented for a bearer.
[0085] In addition to the foregoing identifier of one or
more bearers and the foregoing flow control information,
the flow control information may further include at least
one of a flow control identifier, the identifier of the first
node, and an identifier of a terminal device. Each field
has the following meaning:
[0086] The flow control identifiers are mainly used to
indicate a control manner of the one or more bearers.
For example, 1 bit may be used to implement the flow
control identifier. For example, 0 indicates to reduce a
data rate of transmission, and 1 indicates to increase a
data rate of transmission. The flow control identifiers may
be used to implement control for the one or more bearers.
Alternatively, a flow control identifier field may be used
for each bearer for identification. This is not limited in this
application. If the flow control is only used for congestion
control, data rates of transmission are reduced for all the
bearers. In this case, this field is not mandatory and de-
pends on a definition in a protocol.
[0087] The identifier of the first node is mainly used to
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identify a node that needs flow control. In a hop-by-hop
flow control solution, this field is not mandatory.
[0088] The identifier of the terminal device: When a
bearer is a PDCP bearer or a specific data flow, the iden-
tifier of the terminal device is used in combination with
the bearer to indicate one or more bearers of the terminal
device. A limited quantity of bits can be used for the bear-
er, and one IAB node may support a relatively large quan-
tity of terminal devices. Therefore, the identifier of the
terminal device and the identifier of the bearer need to
be combined to jointly identify the bearer. It should be
understood that an identifier of one terminal device may
correspond to one or more bearers. When the bearer is
a MAC logical channel, the identifier of the terminal de-
vice is not mandatory because the control is mainly per-
formed on a logical channel of the first node in this case
and the bearers of the terminal device are mapped to the
logical channel of the first node.
[0089] The flow control information includes at least
one of the following information: a flow control level indi-
cation, a reduced value of a data rate, an increased value
of a data rate, duration of flow control, or a timestamp.
The flow control information is mainly information related
to the flow control. A specific meaning is as follows:
[0090] The flow control level indication is mainly used
to indicate a congestion degree. As described above, the
congestion degree of the first node may be slight con-
gestion, moderate congestion, or severe congestion. The
flow control level indication may be used in combination
with other flow control information, or may be separately
used to indicate the congestion degree of the first node.
The second node controls, based on the congestion de-
gree of the first node, the one or more bearers specified
in the first flow control indication.
[0091] The reduced value of a data rate indicates a
data rate that needs to be reduced for the one or more
bearers. A unit of the data rate may be bit/s, or may be
another unit. This is not limited in this application.
[0092] The increased value of a data rate indicates a
data rate that needs to be increased for the one or more
bearers. A unit of the data rate may be bit/s, or may be
another unit. This is not limited in this application.
[0093] It should be understood that the foregoing re-
duced value of a data rate and the foregoing increased
value of a data rate may both exist, or only one of the
two values exists. The two values may be used in com-
bination with the flow control level indication, or may not
be used in combination with the flow control level indica-
tion. A specific case depends on the flow control method.
[0094] The duration of flow control is used to indicate
a time of flow control. Because the flow control is an ex-
pected process, if the time of flow control is too short, a
sharp change may occur on data in the one or more bear-
ers of the first node, causing the buffers relatively unsta-
ble. Based on the duration of flow control, the bearer of
the first node can be well controlled, and the sharp
change may not occur. In particular, a flow control period
or a time window may be defined and the same duration

of flow control is used for flow control each time. Further,
the first node may send the flow control indication ac-
cording to a period. This field is not mandatory if the pe-
riod is predefined or is configured for the first node by an
upper-level node such as the second node or the donor
node.
[0095] The timestamp is used to identify a start time
from which congestion occurs in the first node. When
flow control is implemented based on the duration, or the
duration of flow control is included in the flow control in-
formation, the timestamp may indicate the start time. The
field is not mandatory if the flow control period is defined
and the flow control can be started from the beginning of
the period.
[0096] In a possible implementation, the second node
sends a flow control level parameter to the first node.
The flow control level parameter includes data volumes
buffered of specific bearers with specific congestion de-
grees. The congestion degree includes slight congestion,
moderate congestion, and severe congestion. It should
be understood that the congestion degree is merely an
example, and may further include more congestion de-
gree levels. The foregoing congestion degree may also
include a plurality of congestion levels. Details are not
described again. The data volume buffered includes an
absolute data volume of the buffer or a relative data vol-
ume of the buffer. The relative data volume of the buffer
is a percentage relative to a total buffer size of a bearer.
It should be understood that the buffer of the bearer here-
in is merely an example. Specifically, a granularity of flow
control is used, for example, control based on the terminal
device, control based on the first node, or control based
on the bearer. If the control is based on the node, the
buffer should be a total buffer of the first node. The total
buffer may be a total buffer of the MT or a total buffer of
the DU. Control on the terminal device is similar. Details
are not elaborated.
[0097] It should be understood that the foregoing sec-
ond node may alternatively be a donor base station. In
particular, when the first node is connected to the donor
base station without an intermediate IAB node, the sec-
ond node is the donor base station. Details are not elab-
orated again.
[0098] S403: The second node sends a first flow con-
trol indication response to the first node.
[0099] After receiving the first flow control indication,
the second node sends the first flow control indication
response to the first node. The first flow control indication
response includes identifiers of one or more bearers that
accepted for control, or only an acknowledgement mes-
sage. The second node controls transmission of the first
node based on both the identifiers of the one or more
bearers and the flow control information. For example, a
transmission rate of the one or more bearers is reduced.
[0100] In a possible scenario, data transmitted by the
second node to the first node is also received from an
upper-level node (for example, a third node). Because
the second node reduces transmission to the first node,
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congestion occurs on a buffer of the second node. There-
fore, the second node also triggers the third node to per-
form flow control. A method is similar. Finally, an IAB
donor may be triggered. This process specifically de-
pends on a flow status and a buffer status of an interme-
diate IAB node. The flow control method used when con-
gestion occurs on the second node is similar to the op-
eration of the first node. Details are not elaborated. Sim-
ilar to S701, the second node may also determine wheth-
er to directly send an indication to the IAB donor. For
example, if a data rate of receiving performed by the sec-
ond node is less than an indicated data rate of receiving
performed by the first node, the second node may directly
send the indication to the IAB donor.
[0101] Based on the foregoing embodiment, fast flow
control can be implemented, to avoid a packet loss
caused due to congestion on the IAB node. In addition,
a transmission problem of control signaling in the IAB
system is resolved. This provides a feasible control meth-
od for the IAB system.
[0102] FIG. 6 is a flowchart in which a first node sends
a buffer configuration report to a second node. Steps are
as follows:
S601: The first node sends the buffer configuration report
to the second node.
[0103] Specifically, the first node reports buffer config-
uration of each bearer to the second node. The buffer
configuration indicates a total buffer size of a bearer. The
total buffer size may be a buffer size for bears of a MT,
or the buffer size for bears of a DU, or the shared buffer
size for bears of both the MT and the DU. It should be
understood that the buffer size for bears on the MT and
the buffer size for bears on the DU may be both included
in the buffer configuration report, or one of the two buffer
sizes may be carried in the buffer configuration report.
This is not limited in this application. A PDCP bearer may
be set up directly from an IAB donor to a terminal device.
An intermediate IAB node may not participate in a setup
process of the PDCP bearer of the terminal device.
Therefore, the buffer configuration for PDCP cannot be
reported during the bearer setup process. In this case,
in a data forwarding process, when forwarded data in a
bearer is received for a first time, the buffer configuration
may be reported by using adaptation layer signaling, an
RLC control message, or an MAC CE. The buffer con-
figuration report includes identifiers of one or more bear-
ers, the buffer size on the MT, the buffer size on the DU,
or the shared buffer size for both the MT and the DU.
The buffer size on the MT and the buffer size on the DU
may be reported separately, or may be reported together.
Alternatively, only one of the two buffer sizes may be
reported. In a scenario in which the MT and the DU share
a buffer, the shared buffer size is reported.
[0104] Further, the buffer configuration report may fur-
ther include a collected value of a maximum transmission
rate or an actual transmission rate of the one or more
bearers on an access link, to provide a scheduling basis
for implementing flow control by the second node.

[0105] S602: The second node sends a buffer config-
uration report response to the first node.
[0106] The buffer configuration report response may
include a flow control level parameter of the one or more
bearers. The flow control level parameter is described
above. Details are not elaborated again.
[0107] The first node performs flow monitoring on the
one or more bearers based on the flow control level pa-
rameter. When a data volume specified by using the flow
control level parameter is reached, the first flow control
indication is triggered. The first flow control indication in-
cludes a flow control level indication.
[0108] Steps 603 to 605 are the same as steps 401 to
403. Details are not described again.
[0109] FIG. 7 is a flowchart of centralized flow control.
A method shown in FIG. 7 is mainly that a first node di-
rectly controls a transmission rate of one or more bearers
of the first node by using a donor base station. A method
is as follows:
S701: The first node determines to indicate the donor
base station to perform flow control. The method in which
the first node determines to indicate the donor base sta-
tion to perform flow control is the same as step S401. A
difference is that a data volume in a buffer, or a used
threshold of a data volume in transmission, or a difference
between a data rate of receiving and a data rate of trans-
mission to a lower-level node may be different from that
in S401. A second node is an upper-level node of the
first node. Hop-by-hop control is relatively effective. A
plurality of hops may exist from the first node to the donor
base station, causing a relatively long delay. Therefore,
congestion control may be performed in advance, there-
by avoiding a packet loss caused by proximity conges-
tion. Another method of determining is not described.
[0110] For example, the first node may determine,
based on a flow control level indication, whether a control
indication needs to be sent to an IAB donor node.
[0111] Further, the first node may further obtain a data
volume in a buffer of the second node and/or a data rate
of receiving performed by the second node, to determine
whether flow control is implemented only by the donor
base station. For example, if the first node determines
that a data transmission rate needs to be increased but
the data rate of receiving performed by the second node
is less than an expected receiving data rate of the first
node, it indicates that the second node cannot provide a
sufficient amount of data, and the donor node needs to
input more data into a network or improve the data rate
of receiving performed by the second node.
[0112] S702: The first node sends a second flow con-
trol indication to the donor base station.
[0113] Specifically, the second flow control indication
is carried in an F1* interface message, an RRC message,
adaptation layer control signaling, or a PDCP control
message. The second flow control indication is used by
the donor base station to control a data rate of transmis-
sion to the first node. The second flow control indication
includes at least one of the following information: an iden-
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tifier of the first node, a flow control identifier, an identifier
of a bearer, an identifier of a terminal device, a flow control
level indication, a reduced value of a data rate, an in-
creased value of a data rate, duration of flow control, a
timestamp, and an expected buffer size of a bearer.
[0114] An interface between the IAB donor and the first
node serving as a DU to the IAB donor may be imple-
mented in a plurality of different manners based on pro-
tocol architectures. For example, the first node is con-
nected to a CU of the IAB donor by using an F1* interface
or is connected based on an adaptation layer protocol to
a DU directly connected to the IAB donor, or a DU of the
first node is connected to a UPF of the IAB donor by using
a protocol data unit (PDU) session. Due to different in-
terfaces, the second flow control indication sent by the
first node to the donor base station is carried in different
control messages or interface messages. For example,
when an MT of the first node is connected, by using the
adaptation layer, to the DU which is directly connected
to the IAB donor, the second flow control indication may
be sent to the IAB donor by using adaptation layer control
signaling, a PDCP layer control message in the MT of
the first node, or an RRC message in the MT. When the
first node is connected to the CU of the IAB donor by
using the F1* interface, because transmission of a PDCP
layer and an RRC layer may be further performed by
using F1*, the second flow control indication may be sent
by using the F1* interface message, a PDCP control mes-
sage, or an RRC message. Regardless of a specific mes-
sage or specific signaling used to transmit the second
flow control indication, a format of the second flow control
indication needs to be redefined. It should be understood
that F1* herein merely indicates that the interface is an
improved or optimized F1 - AP interface, and F1* is not
limited to its name.
[0115] Because the second flow control indication may
be carried in different messages or different signaling in
different architectures, content included in the second
flow control indication in different messages or different
signaling may also be different. For example,

(a) The first node is connected to the DU which is
directly connected to the IAB donor by using the ad-
aptation layer. The first node may control data flows
in one or more bearers of a terminal device, or may
control a plurality of terminal devices. Each terminal
device may have one or more bearers on which flow
control is to be performed. Therefore, the second
flow control indication needs to include the identifier
of the terminal device and the identifiers of the bear-
ers. The second flow control indication may further
include the identifier of the first node, a flow control
identifier, a flow control level indication, a reduced
value of a data rate, an increased value of a data
rate, flow control duration, a timestamp, and an ex-
pected buffer size of a bearer. The expected buffer
size of a bearer is used to indicate a maximum data
volume that can be received in a bearer. Other pa-

rameters are the same as the foregoing descriptions.
Details are not described again.
(b) The first node is connected to the CU of the IAB
donor by using the F1* interface. The CU can obtain
information of the first node by using the F1* inter-
face. Therefore, the second flow control instruction
includes the identifier of the terminal device and the
identifier of the bearer. The second flow control in-
dication may further include a flow control identifier,
a flow control level indication, a reduced value of a
data rate, an increased value of a data rate, duration
of flow control, a timestamp, and an expected buffer
size of a bearer.

[0116] The duration of flow control in the second flow
control indication may also be a time window of the flow
control. Specifically, the time window of the flow control
is configurable. A basic unit of the time window may be,
for example, bit/s. The time window may be specifically
defined by using a protocol. This is not limited in this
application. For example, if the second flow control indi-
cation is transmitted by using a PDCP control message,
the expected buffer size of a bearer and the time window
of the flow control may be both defined. In this case, there
may be several implementations. For example, the ex-
pected buffer size of a bearer is used as a maximum
value of an expected data volume, or the expected buffer
size of a bearer is used as a currently available buffer
size, thereby obtain a value of the time window. It is as-
sumed that a remaining buffer of a bearer in an IAB node
is Br, a transmission rate on the access link is RA, a data
rate of receiving on the backhaul link is RB, and a system
reaction time is T. Herein, T is a value of the time window.
The following may be obtained: 

[0117] The value of the time window may be obtained
by using the foregoing formula. It should be understood
that the foregoing uses the shared buffer only as an ex-
ample. A different case may occur when the MT and the
DU have independent buffers. This is not limited in this
application.
[0118] Specifically, a DDDS message may further in-
clude a time window indication of flow control. The time
window indication of flow control indicates whether there
is a time window of flow control. For example, 0 indicates
that there is no time window, and 1 indicates that there
is a time window.
[0119] S703: The donor base station sends a second
flow control indication response to the first node.
[0120] After receiving the second flow control indica-
tion, the donor base station performs flow control on the
specified one or more bearers based on the second flow
control indication, and sends the second flow control in-
dication response to the first node. The second flow con-
trol indication response may include an identifier of a con-
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trolled bearer, or may be merely an acknowledgment
message.
[0121] Congestion of the first node may be basically
controlled by using the foregoing steps S701 to S703,
especially when parameters are properly set. However,
when data transmission is performed at an application
layer, a TCP window mechanism causes a fast increase
in a data volume for transmission, and the donor base
station performs fast data transmission to the first node,
thereby causing congestion on a wireless bearer of the
first node. Because a plurality of hops may exist from the
donor base station to the first node, an IAB node between
the first node and the donor base station buffers a large
amount of data of a bearer. Therefore, congestion cannot
be immediately alleviated when the first node sends the
second flow control indication to the donor base station.
It is because the intermediate node continues to forward
data to the first node. Therefore, after receiving the sec-
ond flow control indication of the first node, the donor
base station sends a third flow control indication to the
second node, that is, step S704.
[0122] S704: The donor base station sends the third
flow control indication to the second node.
[0123] It should be understood that the second node
is merely an example herein. The donor base station may
send the third flow control indication to a plurality of sec-
ond nodes at the same time. The plurality of second
nodes include the IAB nodes that need to perform flow
control for the bearers of the first node, in other words,
one or more IAB nodes through which data transmission
is performed from the donor base station to the first node.
[0124] The third flow control indication includes the
identifiers of the one or more bearers, and may further
include at least one of: the identifier of the first node, a
flow control identifier, an identifier of a terminal device,
a flow control level indication, a reduced value of a data
rate, an increased value of a data rate, and duration of
flow control.
[0125] For example, the donor base station may de-
termine, based on the flow control level indication, wheth-
er the third flow control indication needs to be sent to the
second node.
[0126] S705: The second node sends a third flow con-
trol indication response to the donor base station.
[0127] The second node receives the third flow control
indication sent by the donor base station, sends the third
flow control indication response to the donor base station,
and performs flow transmission control on the first node.
[0128] In the foregoing embodiment, the first node
sends the flow control indication to the donor base sta-
tion, so that the donor base station can control a trans-
mission rate or a data volume of a bearer. The donor
base station can further control a transmission rate of
each relay node to the first node, so that flow control can
be effectively implemented, thereby avoiding a sharp
concussion of network traffic or bearer traffic caused due
to hop-by-hop control in an entire relay system.
[0129] FIG. 8 is a flowchart in which a first node sends

a buffer configuration report to a donor base station.
Steps are as follows:
S801: The first node sends the buffer configuration report
to the donor base station.
[0130] Specifically, the first node reports buffer config-
uration of each bearer to the donor base station. The
buffer configuration report is the same as that in the S601.
Details are not elaborated again.
[0131] Further, the buffer configuration report may fur-
ther include a maximum transmission rates of one or
more bearers on an access link, to provide a basis for
implementing flow control by the donor base station.
[0132] S802: The donor base station sends a buffer
configuration report response to the first node.
[0133] The buffer configuration report response may
include a flow control level parameter of the one or more
bearers. The flow control level parameter is described
above. Details are not described again.
[0134] The first node performs flow monitoring on the
one or more bearers based on the flow control level pa-
rameter. When a data volume specified by using the flow
control level parameter is reached, a first flow control
indication is triggered. The first flow control indication in-
cludes a flow control level indication.
[0135] Steps 803 to 807 are the same as steps 701 to
705. Details are not elaborated again.
[0136] In this embodiment of this application, the first
node can effectively implement pre-control by using the
buffer configuration report, to ensure stable running of
an entire relay system and reduce a possibility of con-
gestion.
[0137] In a possible implementation, the donor base
station may send a buffer configuration report request to
the first node. The buffer configuration report request in-
cludes identifiers of the one or more bearers. The buffer
configuration report request may further include an iden-
tifier of a terminal device. Based on different IAB archi-
tectures, the buffer configuration report request may be
carried in an F1* interface message, an RRC message,
a PDCP control message, or adaptation layer control sig-
naling. A specific manner is similar to the foregoing man-
ner of carrying the buffer configuration report in signaling.
Details are not elaborated again.
[0138] FIG. 9 is a flowchart in which a first node re-
quests both a second node and a donor base station to
perform flow control. Steps are as follows:

S901 to S903 are the same as steps S401 to S403.
Details are not elaborated again.
S904 and S905 are the same as steps S702 and
S703. Details are not elaborated again.

[0139] It should be understood that the embodiment
shown in FIG. 9 may be that the first node simultaneously
sends a first flow control indication and a second flow
control indication respectively to the second node and
the donor base station. It should not be understood that
a sequence relationship exists between step S903 and
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step S905.
[0140] In this embodiment of this application, fast flow
control may be implemented, and long-term flow control
may also be implemented. When severe congestion oc-
curs on one or more bearers of the first node, the first
node may send the first flow control indication to the sec-
ond node, so that the second node can rapidly reduce a
downlink transmission rate of the first node, thereby
avoiding congestion of the first node. In addition, the first
node sends the second flow control indication to the do-
nor base station, to directly reduce traffic in an IAB system
in upstream, thereby avoiding congestion of an interme-
diate node.
[0141] In a possible implementation, the first node may
include a donor base station notification indication in the
first flow control indication, to indicate that the first node
simultaneously indicates the donor base station to per-
form flow control. Similarly, the first node may also in-
clude an upper-level node notification indication in the
second flow control indication, to indicate that the first
node has sent a flow control indication to an upper-level
node. Based on a definition in a protocol, after receiving
the first flow control indication, the second node sends a
flow control indication to an upper-level node of the sec-
ond node, that is, a third node; or after receiving the sec-
ond flow control indication, the donor base station sends
a third flow control indication to the upper-level node of
the second node. It should be understood that the upper-
level node of the second node includes all upper-level
nodes of the second node. If an IAB node receives both
the flow control indication of the donor base station and
a flow control indication of a lower-level node, the flow
control indication of the donor base station is used as a
main basis for flow control. This application does not limit
an implementation of the IAB node in this case, and does
not specify whether a flow control indication sent by a
lower-level node is used as a basis for control or a flow
control indication of the donor base station is used as a
basis for flow control.
[0142] The foregoing mainly describes the solutions
provided in the embodiments of this application from a
perspective of interaction between the network elements.
It may be understood that to implement the foregoing
functions, each network element, for example, the first
node, the second node, or the donor base station in-
cludes corresponding hardware structures and/or soft-
ware modules for performing the functions. A person
skilled in the art should be easily aware that, the network
elements and the algorithm steps in the examples de-
scribed with reference to the embodiments disclosed in
this specification may be implemented in a form of hard-
ware or a combination of hardware and computer soft-
ware in this application. Whether a function is performed
by hardware or hardware driven by computer software
depends on a particular application and a design con-
straint condition of the technical solutions. A person
skilled in the art may use different methods to implement
the described functions for each particular application,

but it should not be considered that the implementation
goes beyond the scope of this application.
[0143] In the embodiments of this application, function
modules in the first node, the second node, and the donor
base station may be obtained through division based on
the foregoing method examples. For example, each node
may be divided into a plurality of different function mod-
ules, and two or more functions in each node may be
integrated into one processing module. The integrated
module may be implemented in a form of hardware, or
may be implemented in a form of a software function
module. It should be noted that, in the embodiments of
this application, division into the modules is an example,
and is merely logical function division. In actual imple-
mentation, another division manner may be used.
[0144] FIG. 10 is a schematic diagram of a possible
structure of the first node in the foregoing embodiments
according to this application. In this application, the first
node is a relay device. The first node includes a process-
ing unit 1002 and a sending unit 1001. The processing
unit 1002 is configured to support the first node in per-
forming S401 in FIG. 4, S603 in FIG. 6, S701 in FIG. 7,
S803 in FIG. 8, and S901 in FIG. 9. The sending unit
1001 is configured to support the first node in performing
S402 in FIG. 4, S601 or S604 in FIG. 6, S702 in FIG. 7,
S801 or S804 in FIG. 8, and S902 or S904 in FIG. 9.
[0145] Optionally, the first node further includes a re-
ceiving unit 1003, configured to support the first node in
performing S403 in FIG. 4, S602 or S605 in FIG. 6, S703
in FIG. 7, S802 or S805 in FIG. 8, and S903 or S905 in
FIG. 9.
[0146] During hardware implementation, the sending
unit 1001 may be a transmitter, and the receiving unit
1003 may be a receiver. The receiver and the transmitter
are integrated in a communications unit to form a com-
munications interface or a transceiver. The communica-
tions interface or the transceiver may be a communica-
tions interface connected to other hardware, or may be
an independent physical transceiver that communicates
with another device in a wireless or wired manner.
[0147] FIG. 11 is a schematic diagram of a possible
logical structure of the first node in the foregoing embod-
iments according to an embodiment of this application.
The first node includes a processor 1102. In this embod-
iment of this application, the processor 1102 is configured
to control and manage an action of the first node. For
example, the processor 1102 is configured to support the
first node in performing steps related to S401 in FIG. 4,
S603 in FIG. 6, S701 in FIG. 7, S803 in FIG. 8, and S901
in FIG. 9 in the foregoing embodiments. Optionally, the
first node may further include a memory 1101 and a com-
munications interface 1103. The processor 1102, the
communications interface 1103, and the memory 1101
may be connected to each other, or may be connected
to each other through a bus 1104. The communications
interface 1103 is configured to support the first node in
performing communication, and the memory 1101 is con-
figured to store program code and data of the first node.
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The processor 1102 invokes the code stored in the mem-
ory 1101 to perform control management. The memory
1101 may be coupled to or not coupled to the processor.
Optionally, the communications interface, the memory,
and the processor may be implemented in one integrated
processor. The integrated processor is configured to sup-
port performing all functions and processing related to
the processing unit 1002, the receiving unit 1003, and
the sending unit 1001. Details are not elaborated again.
[0148] The processor 1102 or the integrated processor
may be a central processing unit, a general-purpose
processor, a digital signal processor, an application-spe-
cific integrated circuit, a field programmable gate array
or another programmable logic device, a transistor logic
device, a hardware component, or any combination
thereof. The processor 1102 or the integrated processor
may implement or execute various example logical
blocks, modules, and circuits described with reference
to content disclosed in this application. Alternatively, the
processor may be a combination of processors imple-
menting a computing function, for example, a combina-
tion of one or more microprocessors or a combination of
a digital signal processor and a microprocessor. The bus
1104 may be a peripheral component interconnect (PCI)
bus, an extended industry standard architecture (EISA)
bus, or the like. The bus may be classified as an address
bus, a data bus, a control bus, or the like. For ease of
representation, only one thick line is used to represent
the bus in FIG. 11, but this does not mean that there is
only one bus or only one type of bus.
[0149] FIG. 12 is a schematic diagram of a possible
structure of the second node or the donor base station
in the foregoing embodiments according to this applica-
tion. In this application, the second node is a relay device
or a donor base station. The second node includes a
receiving unit 1203. The receiving unit 1203 is configured
to: when the second node serves as a relay device, sup-
port the second node in performing S402 in FIG. 4, S601
or S604 in FIG. 6, S704 in FIG. 7, S806 in FIG. 8, and
S902 in FIG. 9; and when the second node serves as a
donor base station, support the second node in perform-
ing S402 in FIG. 4, S601 or S604 in FIG. 6, S702 or S705
in FIG. 7, S801 or S804 or S807 in FIG. 8, and S904 in
FIG. 9.
[0150] Optionally, the second node further includes a
sending unit 1201 and a processing unit 1202. When the
second node serves as a relay device, the sending unit
1201 is configured to support the second node in per-
forming S403 in FIG. 4, S602 or S605 in FIG. 6, S705 in
FIG. 7, S807 in FIG. 8, and S903 in FIG. 9; and the
processing unit 1202 is configured to support the second
node in processing related received or sent messages
in FIG. 4, FIG. 6, FIG. 7, FIG. 8, and FIG. 9, and is further
configured to support the second node as a relay node
in performing flow control processing in the foregoing em-
bodiments. When the second node serves as a donor
base station, the sending unit 1201 is configured to sup-
port the second node in performing S403 in FIG. 4, S602

or S605 in FIG. 6, S704 in FIG. 7, S802 or S805 or S806
in FIG. 8, and S905 in FIG. 9; and the processing unit
1202 is configured to support the donor base station in
processing related received or sent messages in FIG. 4,
FIG. 6, FIG. 7, FIG. 8, and FIG. 9, and is further configured
to support the donor base station in performing flow con-
trol processing in the foregoing embodiments.
[0151] During hardware implementation, the sending
unit 1201 may be a transmitter, and the receiving unit
1203 may be a receiver. The receiver and the transmitter
are integrated in a communications unit to form a com-
munications interface or a transceiver. The communica-
tions interface or the transceiver may be a communica-
tions interface connected to other hardware, or may be
an independent physical transceiver that communicates
with another device in a wireless or wired manner.
[0152] FIG. 13 is a schematic diagram of a possible
logical structure of the second node or the donor base
station in the foregoing embodiments according to an
embodiment of this application. The second node in-
cludes a processor 1302. In this embodiment of this ap-
plication, the processor 1302 is configured to control and
manage an action of the second node. For example, the
processor 1302 is configured to: support the first node in
processing related received or sent messages in FIG. 4,
FIG. 6, FIG. 7, FIG. 8, and FIG. 9 in the foregoing em-
bodiments, and support the second node as a relay node
in performing flow control processing in the embodi-
ments. Optionally, the first node may further include a
memory 1301 and a communications interface 1303. The
processor 1302, the communications interface 1303, and
the memory 1301 may be connected to each other, or
may be connected to each other through a bus 1304.
The communications interface 1303 is configured to sup-
port the first node in performing communication, and the
memory 1301 is configured to store program code and
data of the first node. The processor 1302 invokes the
code stored in the memory 1301 to perform control man-
agement. The memory 1301 may be coupled to or not
coupled to the processor. Optionally, the communica-
tions interface, the memory, and the processor may be
implemented in one integrated processor. The integrated
processor is configured to support performing all func-
tions and processing related to the processing unit 1202,
the receiving unit 1203, and the sending unit 1201. De-
tails are not elaborated again.
[0153] The processor 1302 or the integrated processor
may be a central processing unit, a general-purpose
processor, a digital signal processor, an application-spe-
cific integrated circuit, a field programmable gate array
or another programmable logic device, a transistor logic
device, a hardware component, or any combination
thereof. The processor 1302 or the integrated processor
may implement or execute various example logical
blocks, modules, and circuits described with reference
to content disclosed in this application. Alternatively, the
processor may be a combination of processors imple-
menting a computing function, for example, a combina-
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tion of one or more microprocessors or a combination of
a digital signal processor and a microprocessor. The bus
1304 may be a peripheral component interconnect (PCI)
bus, an extended industry standard architecture (EISA)
bus, or the like. The bus may be classified as an address
bus, a data bus, a control bus, or the like. For ease of
representation, only one thick line is used to represent
the bus in FIG. 13, but this does not mean that there is
only one bus or only one type of bus.
[0154] In another embodiment of this application, a
readable storage medium is further provided. The read-
able storage medium stores computer executable in-
structions. When a device (which may be a single-chip
microcomputer, a chip, or the like) or a processor per-
forms the steps of the first node or the second node in
the flow control methods provided in FIG. 4 to FIG. 9, the
computer executable instructions in the storage medium
are read. The foregoing readable storage medium may
include any medium that can store program code, such
as a USB flash drive, a removable hard disk, a read-only
memory, a random access memory, a magnetic disk, or
an optical disc.
[0155] In another embodiment of this application, a
computer program product is further provided. The com-
puter program product includes computer executable in-
structions, and the computer executable instructions are
stored in a computer-readable storage medium. At least
one processor of a device may read the computer exe-
cutable instructions from the computer-readable storage
medium, and the at least one processor executes the
computer executable instructions, to enable the device
to implement the steps of the first node and the second
node in the flow control methods provided in FIG. 4 to
FIG. 9.
[0156] In another embodiment of this application, a
communications system is further provided. The commu-
nications system includes at least a first node and a sec-
ond node. The first node may be the first node provided
in FIG. 10 or FIG. 11, and is configured to perform the
steps of the first node in the flow control methods provid-
ed in FIG. 4 to FIG. 9; and/or the second node may be
the second node provided in FIG. 12 or FIG. 13, and is
configured to perform the steps performed by the second
node in the flow control methods provided in FIG. 4 to
FIG. 9. It should be understood that the communications
system may include a plurality of first nodes and a plu-
rality of second nodes, and the plurality of second nodes
may simultaneously implement the flow control method.
[0157] In the embodiments of this application, after the
second node obtains the first flow control indication of
the first node, or after the second node, serving as the
donor base station, obtains the second flow control indi-
cation, the second node may determine, based on the
first flow control indication or the second flow control in-
dication, to perform flow control on the one or more bear-
ers requested by the first node. This avoids congestion
of the first node or a spectrum resource waste caused
by insufficient data transmission of the first node. Alter-

natively, the first node indicates both the second node
and the donor base station to perform flow control. This
avoids congestion of the relay system caused by unco-
ordination between relay nodes.
[0158] In conclusion, it should be noted that the fore-
going descriptions are merely specific implementations
of this application. However, the protection scope of this
application is not limited thereto. Any variation or replace-
ment within the technical scope disclosed in this appli-
cation shall fall within the protection scope of this appli-
cation. Therefore, the protection scope of this application
shall be subject to the protection scope of the claims.

Claims

1. A flow control method, wherein the method is applied
to a wireless relay system, the wireless relay system
comprises a first node and a second node, the sec-
ond node is an upper-level node of the first node,
and the method comprises:

determining, by the first node, to indicate the
second node to perform flow control; and
sending, by the first node, a first flow control in-
dication to the second node, wherein the first
flow control indication is carried in adaptation
layer control signaling, an RLC control mes-
sage, or a MAC CE, the first flow control indica-
tion is used by the second node to control, based
on the first flow control indication, a data rate of
transmission to the first node, the first flow con-
trol indication comprises identifiers of one or
more bearers and flow control information, and
the second node is a relay node or a donor base
station.

2. The method according to claim 1, wherein the flow
control information comprises at least one of the fol-
lowing information: a flow control level indication, a
reduced value of a data rate, an increased value of
a data rate, duration of flow control, or a timestamp.

3. The method according to claim 1 or 2, wherein the
first flow control indication further comprises a flow
control identifier, an identifier of the first node, and/or
an identifier of a terminal device.

4. The method according to any one of claims 1 to 3,
wherein the first flow control indication is used by the
first node to indicate the second node to reduce a
transmission rate, or by the first node to indicate the
second node to increase a transmission rate.

5. The method according to any one of claims 1 to 4,
wherein the determining, by the first node, to indicate
the second node to perform flow control comprises:
determining, by the first node, that a data volume of
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a receive buffer in the first node is greater than a first
threshold, that a data volume of a transmit buffer to
a lower-level node is greater than a second thresh-
old, or that a data volume of a shared buffer on a
first bearer is greater than a third threshold; and de-
termining, by the first node to indicate the second
node to perform flow control.

6. The method according to any one of claims 1 to 5,
further comprising:
sending, by the first node, a buffer configuration re-
port to the second node, wherein the buffer config-
uration report comprises at least one of: the identifi-
ers of the one or more bearers, a buffer size on an
MT, a buffer size on a DU, or a shared buffer size.

7. The method according to claim 6, further comprising:
receiving, by the first node, a buffer configuration
report response sent by the second node.

8. The method according to any one of claims 1 to 7,
further comprising:
receiving, by the first node, a buffer configuration
report request sent by the second node, wherein the
buffer configuration report request comprises the
identifiers of the one or more bearers.

9. The method according to any one of claims 1 to 8,
wherein
the second node is a relay node, and the wireless
relay system further comprises a donor base station;
and the method further comprises:
sending, by the first node, a second flow control in-
dication to the donor base station, wherein the sec-
ond flow control indication is carried in an F1* inter-
face message, an RRC message, adaptation layer
control signaling, or a PDCP control message, the
second flow control indication is used by the donor
base station to control a data rate of transmission to
the first node, and the second flow control indication
comprises at least one of the following information:
the identifier of the first node, a flow control identifier,
an identifier of a bearer, an identifier of a terminal
device, a flow control level indication, a reduced val-
ue of a data rate, an increased value of a data rate,
duration of flow control, a timestamp, and an expect-
ed buffer size of a bearer.

10. A flow control method, wherein the method is applied
to a wireless relay system, the wireless relay system
comprises a first node and a second node, the sec-
ond node is an upper-level node of the first node,
and the method comprises:
receiving, by the second node, a first flow control
indication sent by the first node, wherein the first flow
control indication is carried in adaptation layer con-
trol signaling, an RLC control message, or a MAC
CE, and the first flow control indication is used by

the second node to control, based on the first flow
control indication, a data rate of transmission to the
first node, the first flow control indication comprises
identifiers of one or more bearers and flow control
information, and the second node is a relay node or
a donor base station.

11. The method according to claim 10, wherein the flow
control information comprises at least one of the fol-
lowing information: a flow control level indication, a
reduced value of a data rate, an increased value of
a data rate, duration of flow control, and a timestamp.

12. The method according to claim 10 or 11, wherein the
first flow control indication further comprises at least
one of: a flow control identifier, an identifier of the
first node, and an identifier of a terminal device.

13. The method according to any one of claims 10 to 12,
wherein the first flow control indication is used by the
first node to indicate the second node to reduce a
transmission rate, or by the first node to indicate the
second node to increase a transmission rate.

14. The method according to any one of claims 10 to 13,
further comprising:
receiving, by the second node, a buffer configuration
report sent by the first node, wherein the buffer con-
figuration report comprises at least one of: the iden-
tifiers of the one or more bearers, a buffer size on
an MT, a buffer size on a DU, or a shared buffer size.

15. The method according to claim 14, further compris-
ing:
sending, by the second node, a buffer configuration
report response to the first node.

16. The method according to any one of claims 10 to 15,
comprising:
sending, by the second node, a buffer configuration
report request to the first node, wherein the buffer
configuration report request comprises the identifi-
ers of the one or more bearers.

17. A flow control method, wherein the method is applied
to a wireless relay system, the wireless relay system
comprises a first node, a second node, and a donor
base station, the second node is an upper-level node
of the first node, and the method comprises:
receiving, by the donor base station, a second flow
control indication sent by the first node, wherein the
second flow control indication is carried in an F1*
interface message, an RRC message, adaptation
layer control signaling, or a PDCP control message,
the second flow control indication is used by the do-
nor base station to control a data rate of transmission
to the first node, and the second flow control indica-
tion comprises at least one of the following informa-
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tion: an identifier of the first node, a flow control iden-
tifier, an identifier of a bearer, an identifier of a ter-
minal device, a flow control level indication, a re-
duced value of a data rate, an increased value of a
data rate, duration of flow control, a timestamp, and
an expected buffer size of a bearer.

18. The method according to claim 17, further compris-
ing:
receiving, by the donor base station, a buffer config-
uration report sent by the first node, wherein the buff-
er configuration report comprises at least one of:
identifiers of one or more bearers, a buffer size on
an MT, a buffer size on a DU, or a shared buffer size.

19. The method according to claim 17 or 18, further com-
prising:
sending, by the donor base station, a buffer config-
uration report response to the first node.

20. The method according to any one of claims 17 to 19,
further comprising:
sending, by the donor base station, a buffer config-
uration report request to the first node, wherein the
buffer configuration report request comprises the
identifiers of the one or more bearers.

21. The method according to any one of claims 17 to 20,
further comprising:
sending, by the donor base station, a third flow con-
trol indication to the second node, wherein the third
flow control indication comprises the identifiers of
the one or more bearers.

22. A first node, wherein the first node is applied to a
wireless relay system, the wireless relay system
comprises the first node and a second node, the sec-
ond node is an upper-level node of the first node,
and the first node comprises:

a control unit, configured to determine to indicate
the second node to perform flow control; and
a sending unit, configured to send a first flow
control indication to the second node, wherein
the first flow control indication is carried in ad-
aptation layer control signaling, an RLC control
message, or a MAC CE, the first flow control
indication is used by the second node to control,
based on the first flow control indication, a data
rate of transmission to the first node, and the
first flow control indication comprises identifiers
of one or more bearers and flow control infor-
mation, wherein
the second node is a relay node or a donor base
station.

23. The first node according to claim 22, wherein the
flow control information comprises at least one of the

following information: a flow control level indication,
a reduced value of a data rate, an increased value
of a data rate, duration of flow control, and a times-
tamp.

24. The first node according to claim 22 or 23, wherein
the first flow control indication further comprises at
least one of: a flow control identifier, an identifier of
the first node, and an identifier of a terminal device.

25. The first node according to any one of claims 22 to
24, wherein the first flow control indication is used
by the first node to indicate the second node to re-
duce a transmission rate, or by the first node to in-
dicate the second node to increase a transmission
rate.

26. The first node according to any one of claims 22 to
25, wherein the control unit is specifically configured
to:

determine that a data volume of a receive buffer
in the first node is greater than a first threshold,
that a data volume of a transmit buffer to a lower-
level node is greater than a second threshold,
or that a data volume of a shared buffer on a
first bearer is greater than a third threshold; and
determine to indicate the second node to per-
form flow control.

27. The first node according to any one of claims 22 to
26, wherein
the sending unit is further configured to send a buffer
configuration report to the second node, wherein the
buffer configuration report comprises at least one of:
the identifiers of the one or more bearers, a buffer
size on an MT, a buffer size on a DU, or a shared
buffer size.

28. The first node according to claim 27, further com-
prising:
a receiving unit, configured to receive a buffer con-
figuration report response sent by the second node.

29. The first node according to any one of claims 22 to
28, wherein
the receiving unit is further configured to receive a
buffer configuration report request sent by the sec-
ond node, wherein the buffer configuration report re-
quest comprises the identifiers of the one or more
bearers.

30. The first node according to any one of claims 22 to
29, wherein
the sending unit is further configured to send a sec-
ond flow control indication to a donor base station,
wherein the second flow control indication is carried
in an F1* interface message, an RRC message, ad-

37 38 



EP 3 826 274 A1

21

5

10

15

20

25

30

35

40

45

50

55

aptation layer control signaling, or a PDCP control
message, the second flow control indication is used
by the donor base station to control a data rate of
transmission to the first node, and the second flow
control indication comprises at least one of the fol-
lowing information: the identifier of the first node, a
flow control identifier, an identifier of a bearer, an
identifier of a terminal device, a flow control level
indication, a reduced value of a data rate, an in-
creased value of a data rate, flow control duration,
a timestamp, and an expected buffer size of a bearer,
wherein
the second node is a relay node, and the wireless
relay system further comprises the donor base sta-
tion.

31. A second node, wherein the second node is applied
to a wireless relay system, the wireless relay system
comprises a first node and the second node, the sec-
ond node is an upper-level node of the first node,
and the second node comprises:
a receiving unit, configured to receive a first flow con-
trol indication sent by the first node, wherein the first
flow control indication is carried in adaptation layer
control signaling, an RLC control message, or a MAC
CE, the first flow control indication is used by the
second node to control, based on the first flow control
indication, a data rate of transmission to the first
node, and the first flow control indication comprises
identifiers of one or more bearers and flow control
information.

32. The second node according to claim 31, wherein the
flow control information comprises at least one of the
following information: a flow control level indication,
a reduced value of a data rate, an increased value
of a data rate, flow control duration, and a timestamp.

33. The second node according to claim 31 or 32, where-
in the first flow control indication further comprises
at least one of: a flow control identifier, an identifier
of the first node, and an identifier of a terminal device.

34. The second node according to any one of claims 31
to 33, wherein the first flow control indication is used
by the first node to indicate the second node to re-
duce a transmission rate, or by the first node to in-
dicate the second node to increase a transmission
rate.

35. The second node according to any one of claims 31
to 34, wherein
the receiving unit is further configured to receive a
buffer configuration report sent by the first node,
wherein the buffer configuration report comprises at
least one of: the identifiers of the one or more bear-
ers, a buffer size on an MT, a buffer size on a DU,
or a shared buffer size.

36. The second node according to claim 35, further com-
prising:
a sending unit, configured to send a buffer configu-
ration report response to the first node.

37. The second node according to any one of claims 31
to 36, wherein
the sending unit is further configured to send a buffer
configuration report request to the first node, wherein
the buffer configuration report request comprises the
identifiers of the one or more bearers.

38. A donor base station, wherein the donor base station
is applied to a wireless relay system, the wireless
relay system comprises a first node, a second node,
and the donor base station, the second node is an
upper-level node of the first node, and the donor base
station comprises:
a receiving unit, configured to receive a second flow
control indication sent by the first node, wherein the
second flow control indication is carried in an F1*
interface message, an RRC message, adaptation
layer control signaling, or a PDCP control message,
the second flow control indication is used by the do-
nor base station to control a data rate of transmission
to the first node, and the second flow control indica-
tion comprises at least one of the following informa-
tion: identifiers of the first node, a flow control iden-
tifier, an identifier of a bearer, an identifier of a ter-
minal device, a flow control level indication, a re-
duced value of a data rate, an increased value of a
data rate, duration of flow control, a timestamp, and
an expected buffer size of a bearer.

39. The donor base station according to claim 38, where-
in
the receiving unit is further configured to receive a
buffer configuration report sent by the first node,
wherein the buffer configuration report comprises at
least one of: identifiers of one or more bearers, a
size of a buffer on an MT, a size of a buffer on a DU,
or a size of a shared buffer.

40. The donor base station according to claim 38 or 39,
further comprising:
a sending unit, configured to send a buffer configu-
ration report response to the first node.

41. The donor base station according to any one of
claims 38 to 40, wherein
the sending unit is further configured to send a buffer
configuration report request to the first node, wherein
the buffer configuration report request comprises the
identifiers of the one or more bearers.

42. The donor base station according to any one of
claims 38 to 41, wherein
the sending unit is further configured to send a third
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flow control indication to the second node, wherein
the third flow control indication comprises the iden-
tifiers of the one or more bearers.

43. A first device, wherein the first device is applied to a
wireless relay system, the wireless relay system
comprises the first device and a second device, the
second device is an upper-level node of the first de-
vice, and the first device comprises:

a processor, configured to determine to indicate
the second device to perform flow control; and
a transceiver, configured to send a first flow con-
trol indication to the second device, wherein the
first flow control indication is carried in adapta-
tion layer control signaling, an RLC control mes-
sage, or a MAC CE, the first flow control indica-
tion is used by the second device to control,
based on the first flow control indication, a data
rate of transmission to the first device, and the
first flow control indication comprises identifiers
of one or more bearers and flow control infor-
mation, wherein
the second device is a relay node or a donor
base station.

44. The first device according to claim 43, wherein the
flow control information comprises at least one of the
following information: a flow control level indication,
a reduced value of a data rate, an increased value
of a data rate, duration of flow control, and a times-
tamp.

45. The first device according to claim 43 or 44, wherein
the first flow control indication further comprises at
least one of: a flow control identifier, an identifier of
the first device, and an identifier of a terminal device.

46. The first device according to any one of claims 43 to
45, wherein the first flow control indication is used
by the first device to indicate the second device to
reduce a transmission rate, or by the first device to
indicate the second device to increase a transmis-
sion rate.

47. The first device according to any one of claims 43 to
46, wherein the processor is specifically configured
to:

determine that a data amount of a receive buffer
in the first device is greater than a first threshold,
that a data amount of a transmit buffer to a lower-
level node is greater than a second threshold,
or that a data amount of a shared buffer on a
first bearer is greater than a third threshold; and
determine to indicate the second device to per-
form flow control.

48. The first device according to any one of claims 43 to
47, wherein
the transceiver is further configured to send a buffer
configuration report to the second device, wherein
the buffer configuration report comprises at least one
of: the identifiers of the one or more bearers, a buffer
size on an MT, a buffer size on a DU, or a shared
buffer size.

49. The first device according to claim 48, wherein
the transceiver is further configured to receive a buff-
er configuration report response sent by the second
device.

50. The first device according to any one of claims 43 to
49, wherein
the transceiver is further configured to receive a buff-
er configuration report request sent by the second
device, wherein the buffer configuration report re-
quest comprises the identifiers of the one or more
bearers.

51. The first device according to any one of claims 43 to
50, wherein
the transceiver is further configured to send a second
flow control indication to a donor base station, where-
in the second flow control indication is carried in an
F1* interface message, an RRC message, adapta-
tion layer control signaling, or a PDCP control mes-
sage, the second flow control indication is used by
the donor base station to control a data rate of trans-
mission to the first device, and the second flow con-
trol indication comprises at least one of the following
information: the identifier of the first device, a flow
control identifier, an identifier of a bearer, an identifier
of a terminal device, a flow control level indication,
a reduced value of a data rate, an increased value
of a data rate, duration of flow control, a timestamp,
and an expected buffer size of a bearer, wherein
the second device is a relay node, and the wireless
relay system further comprises the donor base sta-
tion.

52. A second device, wherein the second device is ap-
plied to a wireless relay system, the wireless relay
system comprises a first device and the second de-
vice, the second device is an upper-level node of the
first device, and the second device comprises:
a transceiver, configured to receive a first flow control
indication sent by the first device, wherein the first
flow control indication is carried in adaptation layer
control signaling, an RLC control message, or a MAC
CE, the first flow control indication is used by the
second device to control, based on the first flow con-
trol indication, a data rate of transmission to the first
device, and the first flow control indication comprises
identifiers of one or more bearers and flow control
information.
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53. The second device according to claim 52, wherein
the flow control information comprises at least one
of the following information: a flow control level indi-
cation, a reduced value of a data rate, an increased
value of a data rate, flow control duration, and a
timestamp.

54. The second device according to claim 52 or 53,
wherein the first flow control indication further com-
prises at least one of: a flow control identifier, an
identifier of the first device, and an identifier of a ter-
minal device.

55. The second device according to any one of claims
52 to 54, wherein the first flow control indication is
used by the first device to indicate the second device
to reduce a transmission rate, or by the first device
to indicate the second device to increase a transmis-
sion rate.

56. The second device according to any one of claims
52 to 55, wherein
the transceiver is further configured to receive a buff-
er configuration report sent by the first device, where-
in the buffer configuration report comprises at least
one of: the identifiers of the one or more bearers, a
buffer size on an MT, a buffer size on a DU, or a
shared buffer size.

57. The second device according to claim 56, wherein
the transceiver is further configured to send a buffer
configuration report response to the first device.

58. The second device according to any one of claims
52 to 57, wherein
the transceiver is further configured to send a buffer
configuration report request to the first device,
wherein the buffer configuration report request com-
prises the identifiers of the one or more bearers.

59. A donor base station, wherein the donor base station
is applied to a wireless relay system, the wireless
relay system comprises a first device, a second de-
vice, and the donor base station, the second device
is an upper-level node of the first device, and the
donor base station comprises:
a transceiver, configured to receive a second flow
control indication sent by the first device, wherein
the second flow control indication is carried in an F1*

interface message, an RRC message, adaptation
layer control signaling, or a PDCP control message,
the second flow control indication is used by the do-
nor base station to control a data rate of transmission
to the first device, and the second flow control indi-
cation comprises at least one of the following infor-
mation: an identifier of the first device, a flow control
identifier, an identifier of a bearer, an identifier of a
terminal device, a flow control level indication, a re-

duced value of a data rate, an increased value of a
data rate, flow control duration, a timestamp, and an
expected buffer size of a bearer.

60. The donor base station according to claim 59, where-
in
the transceiver is further configured to receive a buff-
er configuration report sent by the first device, where-
in the buffer configuration report comprises at least
one of: identifiers of one or more bearers, a buffer
size on an MT, a buffer size on a DU, or a shared
buffer size.

61. The donor base station according to claim 59 or 60,
wherein
the transceiver is further configured to send a buffer
configuration report response to the first device.

62. The donor base station according to any one of
claims 59 to 61, wherein
the transceiver is further configured to send a buffer
configuration report request to the first device,
wherein the buffer configuration report request com-
prises the identifiers of the one or more bearers.

63. The donor base station according to any one of
claims 59 to 62, wherein
the transceiver is further configured to send a third
flow control indication to the second device, wherein
the third flow control indication comprises the iden-
tifiers of the one or more bearers.

64. A flow control apparatus, comprising a processor,
wherein the processor is coupled to a memory;
the memory is configured to store a computer pro-
gram; and
the processor is configured to execute the computer
program stored in the memory, to enable a first de-
vice to perform the flow control method according to
any one of claims 1 to 9, or enable a second device
to perform the flow control method according to any
one of claims 10 to 21.

65. A computer readable medium, comprising a compu-
ter program, wherein when the computer program is
run on a computer, the computer is enabled to per-
form the method according to any one of claims 1 to
9 or claims 10 to 21.

66. A computer program product comprising an instruc-
tion, wherein when the instruction is run on a com-
puter, the computer is enabled to perform the method
according to any one of claims 1 to 9 or claims 10 to
21.
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