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(54) METHOD, DEVICE AND SYSTEM FOR TRANSMITTING INFORMATION

(57) Embodiments of the present invention provide
an information transmission method, where a first net-
work node can send first downlink information to user
equipment by using a first downlink carrier, a second net-
work node can send second downlink information to the
user equipment by using a second downlink carrier, and
the user equipment can send uplink information to the
first network node and the second network node by using
at least one uplink carrier. The method includes: deter-
mining, by the first network node, a first radio resource
and a second radio resource that are different from each
other, where the first radio resource is a resource used
for transmitting first uplink information between the user
equipment and the first network node and the second
radio resource is a resource used for transmitting second
uplink information between the user equipment and the
second network node; and sending, by the first network
node, uplink transmission configuration information to
the user equipment, where the uplink transmission con-
figuration information is used to indicate the first radio
resource and the second radio resource, so that the user
equipment sends the first uplink information and the sec-
ond uplink information according to the uplink transmis-
sion configuration information.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the communi-
cations field, and in particular, to an information trans-
mission method, apparatus, and system.

BACKGROUND

[0002] In the carrier aggregation (CA, Carrier Aggre-
gation) technology, one user equipment (UE, User Equip-
ment) may be served by multiple downlink and/or uplink
carriers, so as to improve a data rate of the UE. Under
carrier aggregation, the UE may have serving cells of two
different downlink carriers (or, network devices using dif-
ferent downlink carriers), where each downlink carrier
corresponds to one uplink carrier. Certainly, the UE may
also have serving cells of two different downlink carriers,
where the two carriers share one uplink carrier. During
uplink transmission, the UE transmits all uplink control
information to one cell (for example, a primary cell), and
the cell transmits uplink information, which needs to be
sent to another cell (for example, a secondary cell), to
the secondary cell.
[0003] In this way, the CA technology requires that an
operator needs to configure a fiber backhaul network
(ideal backhaul) between the two cells, so that the sec-
ondary cell can acquire the uplink information in time;
therefore, deployment difficulties are increased.
[0004] Therefore, a technology that can be applied to
a non-fiber backhaul network having a latency is desired,
to avoid a sending delay of physical uplink control chan-
nel information and a sending delay of physical uplink
shared channel information that are caused by the laten-
cy of the backhaul network, thereby improving wireless
communication efficiency.

SUMMARY

[0005] Embodiments of the present invention provide
an information transmission method, apparatus, and sys-
tem, which can reduce network deployment difficulties.
[0006] According to a first aspect, an information trans-
mission method is provided, where the method is exe-
cuted by a first network node of at least two network
nodes, where the first network node can send first down-
link information to user equipment by using at least one
first downlink carrier, a second network node of the at
least two network nodes can send second downlink in-
formation to the user equipment by using at least one
second downlink carrier, and the user equipment can
send uplink information to the first network node and the
second network node by using at least one uplink carrier,
and the method includes: determining, by the first net-
work node, a first radio resource, where the first radio
resource is a resource used for transmitting first uplink
information between the user equipment and the first net-

work node, and determining, by the first network node,
a second radio resource, where the second radio re-
source is a resource used for transmitting second uplink
information between the user equipment and the second
network node, where the first radio resource is different
from the second radio resource; sending, by the first net-
work node, uplink transmission configuration information
to the user equipment, where the uplink transmission
configuration information is used to indicate the first radio
resource and the second radio resource, so that the user
equipment sends the first uplink information to the first
network node by using the first radio resource according
to the uplink transmission configuration information and
sends the second uplink information to the second net-
work node by using the second radio resource according
to the uplink transmission configuration information; and
receiving, by the first network node, the first uplink infor-
mation sent by the user equipment.
[0007] With reference to the first aspect, in a first im-
plementation manner of the first aspect, the method fur-
ther includes: acquiring, by the first network node, quality
of service QoS of a current service of the user equipment;
the determining, by the first network node, a first radio
resource includes: determining, by the first network node,
the first radio resource according to the QoS of the current
service of the user equipment; and the determining, by
the first network node, a second radio resource includes:
determining, by the first network node, the second radio
resource according to the QoS of the current service of
the user equipment.
[0008] With reference to the first aspect and the fore-
going implementation manner, in a second implementa-
tion manner of the first aspect, the determining, by the
first network node, a first radio resource includes: deter-
mining, by the first network node, the first radio resource
according to a transmission requirement of the first uplink
information, where the transmission requirement of the
first uplink information includes at least one of the follow-
ing parameters: a data volume of the first uplink informa-
tion, a transmission rate requirement of the first uplink
information, a maximum tolerable delay of the first uplink
information, a transmission channel status of the first up-
link information, QoS of the first uplink information, and
a load status of the first network node.
[0009] With reference to the first aspect and the fore-
going implementation manners, in a third implementation
manner of the first aspect, the determining, by the first
network node, a second radio resource includes: acquir-
ing, by the first network node, auxiliary information from
the second network node, where the auxiliary information
is used to indicate a transmission requirement of the sec-
ond uplink information, and/or the second radio resource,
where the second radio resource is determined by the
second network node according to the transmission re-
quirement of the second uplink information and the trans-
mission requirement of the second uplink information in-
cludes at least one of the following parameters: a data
volume of the second uplink information, a transmission
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rate requirement of the second uplink information, a max-
imum tolerable delay of the second uplink information, a
transmission channel status of the second uplink infor-
mation, QoS of the second uplink information, and a load
status of the second network node; and determining, by
the first network node, the second radio resource accord-
ing to the auxiliary information.
[0010] With reference to the first aspect and the fore-
going implementation manners, in a fourth implementa-
tion manner of the first aspect, the uplink transmission
configuration information is used to indicate a first period
and a second period that are different from each other,
and when the user equipment can send the uplink infor-
mation to the first network node and the second network
node by using one uplink carrier, the first period corre-
sponds to at least one first uplink subframe of the uplink
carrier and the second period corresponds to at least one
second uplink subframe of the uplink carrier, where the
first uplink subframe is different from the second uplink
subframe.
[0011] With reference to the first aspect and the fore-
going implementation manners, in a fifth implementation
manner of the first aspect, the uplink transmission con-
figuration information is specifically used to indicate a
correspondence between a first downlink subframe and
the first uplink subframe and a correspondence between
a second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0012] With reference to the first aspect and the fore-
going implementation manners, in a sixth implementation
manner of the first aspect, the uplink transmission con-
figuration information is specifically used to indicate a
location of the first downlink subframe of the first downlink
carrier and a time interval between the first uplink sub-
frame and the first downlink subframe, and the uplink
transmission configuration information is specifically
used to indicate a location of the second downlink sub-
frame of the second downlink carrier and a time interval
between the second uplink subframe and the second
downlink subframe.
[0013] According to a second aspect, an information
transmission method is provided, where the method is
executed by a second network node of at least two net-
work nodes, where a first network node of the at least
two network nodes can send first downlink information
to user equipment by using at least one first downlink
carrier, the second network node can send second down-
link information to the user equipment by using at least
one second downlink carrier, and the user equipment
can send uplink information to the first network node and
the second network node by using at least one uplink
carrier, and the method includes: receiving, by the sec-
ond network node, second uplink information sent by the
user equipment, where the second uplink information is

sent by the user equipment according to uplink transmis-
sion configuration information, and the uplink configura-
tion information is used to indicate a first radio resource
and a second radio resource that are different from each
other, where the first radio resource is a resource used
for transmitting first uplink information between the user
equipment and the first network node and the second
radio resource is a resource used for transmitting the
second uplink information between the user equipment
and the second network node.
[0014] With reference to the second aspect, in a first
implementation manner of the second aspect, before the
receiving, by the second network node, second uplink
information sent by the user equipment, the method fur-
ther includes: sending, by the second network node, aux-
iliary information to the first network node, where the aux-
iliary information is used to indicate a transmission re-
quirement of the second uplink information, so that the
first network node determines the uplink transmission
configuration information according to the auxiliary infor-
mation, where the transmission requirement of the sec-
ond uplink information includes at least one of the follow-
ing parameters: a data volume of the second uplink in-
formation, a transmission rate requirement of the second
uplink information, a maximum tolerable delay of the sec-
ond uplink information, a transmission channel status of
the second uplink information, QoS of the second uplink
information, and a load status of the second network
node.
[0015] With reference to the second aspect and the
foregoing implementation manner, in a second imple-
mentation manner of the second aspect, before the re-
ceiving, by the second network node, second uplink in-
formation sent by the user equipment, the method further
includes: determining, by the second network node, the
second radio resource according to a transmission re-
quirement of the second uplink information, where the
transmission requirement of the second uplink informa-
tion includes at least one of the following parameters: a
data volume of the second uplink information, a trans-
mission rate requirement of the second uplink informa-
tion, a maximum tolerable delay of the second uplink in-
formation, a transmission channel status of the second
uplink information, QoS of the second uplink information,
and a load status of the second network node; and send-
ing, by the second network node, auxiliary information to
the first network node, where the auxiliary information is
used to indicate the second radio resource.
[0016] With reference to the second aspect and the
foregoing implementation manners, in a third implemen-
tation manner of the second aspect, the uplink transmis-
sion configuration information is used to indicate a first
period and a second period that are different from each
other, sub-uplink transmission configuration information
is used to instruct the second network node to receive,
in the second period, the second uplink information sent
by the user equipment, and when the user equipment
can send the uplink information to the first network node

3 4 



EP 3 043 611 A1

4

5

10

15

20

25

30

35

40

45

50

55

and the second network node by using one uplink carrier,
the first period corresponds to at least one first uplink
subframe of the uplink carrier and the second period cor-
responds to at least one second uplink subframe of the
uplink carrier, where the first uplink subframe is different
from the second uplink subframe.
[0017] With reference to the second aspect and the
foregoing implementation manners, in a fourth imple-
mentation manner of the second aspect, the sub-uplink
transmission configuration information is specifically
used to indicate a correspondence between a first down-
link subframe and the first uplink subframe and a corre-
spondence between a second downlink subframe and
the second uplink subframe, where the first downlink sub-
frame is at least one subframe of the first downlink carrier
used to carry the first downlink information and the sec-
ond downlink subframe is at least one subframe of the
second downlink carrier used to carry the second down-
link information.
[0018] With reference to the second aspect and the
foregoing implementation manners, in a fifth implemen-
tation manner of the second aspect, the sub-uplink trans-
mission configuration information is specifically used to
indicate a location of the second downlink subframe of
the second downlink carrier and a time interval between
the second uplink subframe and the second downlink
subframe.
[0019] With reference to the second aspect and the
foregoing implementation manners, in a sixth implemen-
tation manner of the second aspect, the uplink transmis-
sion configuration information is determined according
to at least one type of the following information: quality
of service QoS of a current service of the user equipment,
a data transmission requirement of the first uplink infor-
mation, and the data transmission requirement of the
second uplink information, where the transmission re-
quirement of the first uplink information includes at least
one of the following parameters: a data volume of the
first uplink information, a transmission rate requirement
of the first uplink information, a maximum tolerable delay
of the first uplink information, a transmission channel sta-
tus of the first uplink information, QoS of the first uplink
information, and a load status of the first network node;
and the transmission requirement of the second uplink
information includes at least one of the following param-
eters: the data volume of the second uplink information,
the transmission rate requirement of the second uplink
information, the maximum tolerable delay of the second
uplink information, the transmission channel status of the
second uplink information, the QoS of the second uplink
information, and the load status of the second network
node.
[0020] According to a third aspect, an information
transmission method is provided, where the method is
executed by user equipment in a communications system
and the communications system includes at least two
network nodes, where a first network node can send first
downlink information to the user equipment by using at

least one first downlink carrier, the second network node
can send second downlink information to the user equip-
ment by using at least one second downlink carrier, and
the user equipment can send uplink information to the
first network node and the second network node by using
at least one uplink carrier, and the method includes: re-
ceiving, by the user equipment, uplink transmission con-
figuration information sent by the first network node,
where the uplink configuration information is used to in-
dicate a first radio resource and a second radio resource
that are different from each other, where the first radio
resource is a resource used for transmitting first uplink
information between the user equipment and the first net-
work node and the second radio resource is a resource
used for transmitting second uplink information between
the user equipment and the second network node; and
performing, by the user equipment, a sending operation
according to the uplink transmission configuration infor-
mation, to send the first uplink information to the first net-
work node by using the first radio resource and send the
second uplink information to the second network node
by using the second radio resource.
[0021] With reference to the third aspect, in a first im-
plementation manner of the third aspect, the uplink trans-
mission configuration information is determined accord-
ing to at least one type of the following information: quality
of service QoS of a current service of the user equipment,
a data transmission requirement of the first uplink infor-
mation, and a data transmission requirement of the sec-
ond uplink information, where the transmission require-
ment of the first uplink information includes at least one
of the following parameters: a data volume of the first
uplink information, a transmission rate requirement of the
first uplink information, a maximum tolerable delay of the
first uplink information, a transmission channel status of
the first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node; and
the transmission requirement of the second uplink infor-
mation includes at least one of the following parameters:
a data volume of the second uplink information, a trans-
mission rate requirement of the second uplink informa-
tion, a maximum tolerable delay of the second uplink in-
formation, a transmission channel status of the second
uplink information, QoS of the second uplink information,
and a load status of the second network node.
[0022] With reference to the third aspect and the fore-
going implementation manner, in a second implementa-
tion manner of the third aspect, the uplink transmission
configuration information is used to indicate a first period
and a second period that are different from each other,
and when the user equipment can send the uplink infor-
mation to the first network node and the second network
node by using one uplink carrier, the first period corre-
sponds to at least one first uplink subframe of the uplink
carrier and the second period corresponds to at least one
second uplink subframe of the uplink carrier, where the
first uplink subframe is different from the second uplink
subframe, and the sending, by the user equipment, the
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uplink information to the first network node and the sec-
ond network node according to the uplink transmission
configuration information includes: sending, by the user
equipment, the first uplink information to the first network
node by using the first uplink subframe; and sending, by
the user equipment, the second uplink information to the
second network node by using the second uplink sub-
frame.
[0023] With reference to the third aspect and the fore-
going implementation manners, in a third implementation
manner of the third aspect, the uplink transmission con-
figuration information is specifically used to indicate a
correspondence between a first downlink subframe and
the first uplink subframe, where the first downlink sub-
frame is at least one subframe of the first downlink carrier
used to carry the first downlink information; and the uplink
transmission configuration information is specifically
used to indicate a correspondence between a second
downlink subframe and the second uplink subframe,
where the second downlink subframe is at least one sub-
frame of the second downlink carrier used to carry the
second downlink information.
[0024] With reference to the third aspect and the fore-
going implementation manners, in a fourth implementa-
tion manner of the third, the uplink transmission config-
uration information is specifically used to indicate a loca-
tion of the first downlink subframe of the first downlink
carrier and a time interval between the first uplink sub-
frame and the first downlink subframe, and the uplink
transmission configuration information is specifically
used to indicate a location of the second downlink sub-
frame of the second downlink carrier and a time interval
between the second uplink subframe and the second
downlink subframe.
[0025] According to a fourth aspect, an information
transmission apparatus is provided, where the apparatus
can send first downlink information to user equipment by
using at least one first downlink carrier, a second network
node can send second downlink information to the user
equipment by using at least one second downlink carrier,
and the user equipment can send uplink information to
the apparatus and the second network node by using at
least one uplink carrier, and the apparatus includes: a
determining unit, configured to determine a first radio re-
source and a second radio resource that are different
from each other, where the first radio resource is a re-
source used for transmitting first uplink information be-
tween the user equipment and the apparatus and the
second radio resource is a resource used for transmitting
second uplink information between the user equipment
and the second network node; a sending unit, configured
to send uplink transmission configuration information to
the user equipment, where the uplink transmission con-
figuration information is used to indicate the first radio
resource and the second radio resource, so that the user
equipment sends the first uplink information to the first
network node by using the first radio resource according
to the uplink transmission configuration information and

sends the second uplink information to the second net-
work node by using the second radio resource according
to the uplink transmission configuration information; and
a receiving unit, configured to receive the first uplink in-
formation sent by the user equipment.
[0026] With reference to the fourth aspect, in a first
implementation manner of the fourth aspect, the deter-
mining unit is specifically configured to acquire quality of
service QoS of a current service of the user equipment;
and determine the first radio resource and the second
radio resource according to the QoS of the current service
of the user equipment.
[0027] With reference to the fourth aspect and the fore-
going implementation manner, in a second implementa-
tion manner of the fourth aspect, the determining unit is
specifically configured to determine the first radio re-
source according to a transmission requirement of the
first uplink information, where the transmission require-
ment of the first uplink information includes at least one
of the following parameters: a data volume of the first
uplink information, a transmission rate requirement of the
first uplink information, a maximum tolerable delay of the
first uplink information, a transmission channel status of
the first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node.
[0028] With reference to the fourth aspect and the fore-
going implementation manners, in a third implementation
manner of the fourth aspect, the receiving unit is further
configured to acquire auxiliary information from the sec-
ond network node, where the auxiliary information is used
to indicate a transmission requirement of the second up-
link information, and/or the second radio resource, where
the second radio resource is determined by the second
network node according to the transmission requirement
of the second uplink information, and the transmission
requirement of the second uplink information includes at
least one of the following parameters: a data volume of
the second uplink information, a transmission rate re-
quirement of the second uplink information, a maximum
tolerable delay of the second uplink information, a trans-
mission channel status of the second uplink information,
QoS of the second uplink information, and a load status
of the second network node; and the determining unit is
specifically configured to determine the second radio re-
source according to the auxiliary information acquired by
the receiving unit.
[0029] With reference to the fourth aspect and the fore-
going implementation manners, in a fourth implementa-
tion manner of the fourth aspect, the uplink transmission
configuration information is used to indicate a first period
and a second period that are different from each other,
and when the user equipment can send the uplink infor-
mation to the first network node and the second network
node by using one uplink carrier, the determining unit is
specifically configured to determine the uplink transmis-
sion configuration information, where the first period cor-
responds to at least one first uplink subframe of the uplink
carrier and the second period corresponds to at least one
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second uplink subframe of the uplink carrier, where the
first uplink subframe is different from the second uplink
subframe.
[0030] With reference to the fourth aspect and the fore-
going implementation manners, in a fifth implementation
manner of the fourth aspect, the uplink transmission con-
figuration information is specifically used to indicate a
correspondence between a first downlink subframe and
the first uplink subframe and a correspondence between
a second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information, and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0031] With reference to the fourth aspect and the fore-
going implementation manners, in a sixth implementation
manner of the fourth aspect, the uplink transmission con-
figuration information is specifically used to indicate a
location of the first downlink subframe of the first downlink
carrier and a time interval between the first uplink sub-
frame and the first downlink subframe, and the uplink
transmission configuration information is specifically
used to indicate a location of the second downlink sub-
frame of the second downlink carrier and a time interval
between the second uplink subframe and the second
downlink subframe.
[0032] According to a fifth aspect, an information trans-
mission apparatus is provided, where the apparatus can
send second downlink information to user equipment by
using at least one second downlink carrier, a first network
node can send first downlink information to the user
equipment by using at least one first downlink carrier,
and the user equipment can send uplink information to
the first network node and the apparatus by using at least
one uplink carrier, and the apparatus includes: a receiv-
ing unit, configured to receive second uplink information
sent by the user equipment, where the second uplink
information is sent by the user equipment according to
uplink transmission configuration information, and the
uplink configuration information is used to indicate a first
radio resource and a second radio resource that are dif-
ferent from each other, where the first radio resource is
a resource used for transmitting first uplink information
between the user equipment and the first network node
and the second radio resource is a resource used for
transmitting the second uplink information between the
user equipment and a second network device.
[0033] With reference to the fifth aspect, in a first im-
plementation manner of the fifth aspect, the apparatus
further includes: a sending unit, configured to send aux-
iliary information to the first network node, where the aux-
iliary information is used to indicate a transmission re-
quirement of the second uplink information, so that the
first network node determines the second radio resource
according to the auxiliary information, where the trans-
mission requirement of the second uplink information in-
cludes at least one of the following parameters: a data

volume of the second uplink information, a transmission
rate requirement of the second uplink information, a max-
imum tolerable delay of the second uplink information, a
transmission channel status of the second uplink infor-
mation, QoS of the second uplink information, and a load
status of the second network node.
[0034] With reference to the fifth aspect and the fore-
going implementation manner, in a second implementa-
tion manner of the fifth aspect, the apparatus further in-
cludes: a determining unit, configured to determine the
second radio resource according to a transmission re-
quirement of the second uplink information, where the
transmission requirement of the second uplink informa-
tion includes at least one of the following parameters: a
data volume of the second uplink information, a trans-
mission rate requirement of the second uplink informa-
tion, a maximum tolerable delay of the second uplink in-
formation, a transmission channel status of the second
uplink information, QoS of the second uplink information,
and a load status of the second network node; and a
sending unit, configured to send auxiliary information to
the first network node, where the auxiliary information is
used to indicate the second radio resource.
[0035] With reference to the fifth aspect and the fore-
going implementation manners, in a third implementation
manner of the fifth aspect, the uplink transmission con-
figuration information is used to indicate a first period and
a second period that are different from each other, sub-
uplink transmission configuration information is used to
instruct the second network node to receive, in the sec-
ond period, the second uplink information sent by the
user equipment, and when the user equipment can send
the uplink information to the first network node and the
second network node by using one uplink carrier, the first
period corresponds to at least one first uplink subframe
of the uplink carrier and the second period corresponds
to at least one second uplink subframe of the uplink car-
rier, where the first uplink subframe is different from the
second uplink subframe.
[0036] With reference to the fifth aspect and the fore-
going implementation manners, in a fourth implementa-
tion manner of the fifth aspect, the sub-uplink transmis-
sion configuration information is specifically used to in-
dicate a correspondence between a first downlink sub-
frame and the first uplink subframe and a correspond-
ence between a second downlink subframe and the sec-
ond uplink subframe, where the first downlink subframe
is at least one subframe of the first downlink carrier used
to carry the first downlink information and the second
downlink subframe is at least one subframe of the second
downlink carrier used to carry the second downlink infor-
mation.
[0037] With reference to the fifth aspect and the fore-
going implementation manners, in a fifth implementation
manner of the fifth aspect, the sub-uplink transmission
configuration information is specifically used to indicate
a location of the second downlink subframe of the second
downlink carrier and a time interval between the second
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uplink subframe and the second downlink subframe.
[0038] With reference to the fifth aspect and the fore-
going implementation manners, in a sixth implementation
manner of the fifth aspect, the uplink transmission con-
figuration information is determined by the first network
node according to at least one type of the following in-
formation: quality of service QoS of a current service of
the user equipment, a data transmission requirement of
the first uplink information, and the data transmission re-
quirement of the second uplink information, where the
transmission requirement of the first uplink information
includes at least one of the following parameters: a data
volume of the first uplink information, a transmission rate
requirement of the first uplink information, a maximum
tolerable delay of the first uplink information, a transmis-
sion channel status of the first uplink information, QoS
of the first uplink information, and a load status of the first
network node; and the transmission requirement of the
second uplink information includes at least one of the
following parameters: the data volume of the second up-
link information, the transmission rate requirement of the
second uplink information, the maximum tolerable delay
of the second uplink information, the transmission chan-
nel status of the second uplink information, the QoS of
the second uplink information, and the load status of the
second network node.
[0039] According to a sixth aspect, an information
transmission apparatus is provided, where the apparatus
can send uplink information to a first network node and
a second network node by using at least one uplink car-
rier, the first network node can send first downlink infor-
mation to the apparatus by using at least one first down-
link carrier, and the second network node can send sec-
ond downlink information to the apparatus by using at
least one second downlink carrier, and the apparatus in-
cludes: a receiving unit, configured to receive uplink
transmission configuration information sent by the first
network node, where the uplink configuration information
is used to indicate a first radio resource and a second
radio resource that are different from each other, where
the first radio resource is a resource used for transmitting
first uplink information between user equipment and the
first network node and the second radio resource is a
resource used for transmitting second uplink information
between the user equipment and the second network
node; and a sending unit, configured to perform a sending
operation according to the uplink transmission configu-
ration information, to send the first uplink information to
the first network node by using the first radio resource
and send the second uplink information to the second
network node by using the second radio resource.
[0040] With reference to the sixth aspect, in a first im-
plementation manner of the sixth aspect, the uplink trans-
mission configuration information is determined accord-
ing to at least one type of the following information: quality
of service QoS of a current service of the user equipment,
a data transmission requirement of the first uplink infor-
mation, and a data transmission requirement of the sec-

ond uplink information, where the transmission require-
ment of the first uplink information includes at least one
of the following parameters: a data volume of the first
uplink information, a transmission rate requirement of the
first uplink information, a maximum tolerable delay of the
first uplink information, a transmission channel status of
the first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node; and
the transmission requirement of the second uplink infor-
mation includes at least one of the following parameters:
a data volume of the second uplink information, a trans-
mission rate requirement of the second uplink informa-
tion, a maximum tolerable delay of the second uplink in-
formation, a transmission channel status of the second
uplink information, QoS of the second uplink information,
and a load status of the second network node.
[0041] With reference to the sixth aspect and the fore-
going implementation manner, in a second implementa-
tion manner of the sixth aspect, the uplink transmission
configuration information is used to indicate a first period
and a second period that are different from each other,
and when the user equipment can send the uplink infor-
mation to the first network node and the second network
node by using one uplink carrier, the first period corre-
sponds to at least one first uplink subframe of the uplink
carrier and the second period corresponds to at least one
second uplink subframe of the uplink carrier, where the
first uplink subframe is different from the second uplink
subframe, and the sending unit is specifically configured
to send the first uplink information to the first network
node by using the first uplink subframe; and send the
second uplink information to the second network node
by using the second uplink subframe.
[0042] With reference to the sixth aspect and the fore-
going implementation manners, in a third implementation
manner of the sixth aspect, the uplink transmission con-
figuration information is specifically used to indicate a
correspondence between a first downlink subframe and
the first uplink subframe, where the first downlink sub-
frame is at least one subframe of the first downlink carrier
used to carry the first downlink information; and the uplink
transmission configuration information is specifically
used to indicate a correspondence between a second
downlink subframe and the second uplink subframe,
where the second downlink subframe is at least one sub-
frame of the second downlink carrier used to carry the
second downlink information.
[0043] With reference to the sixth aspect and the fore-
going implementation manners, in a fourth implementa-
tion manner of the sixth aspect, the uplink transmission
configuration information is specifically used to indicate
a location of the first downlink subframe of the first down-
link carrier and a time interval between the first uplink
subframe and the first downlink subframe, and the uplink
transmission configuration information is specifically
used to indicate a location of the second downlink sub-
frame of the second downlink carrier and a time interval
between the second uplink subframe and the second
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downlink subframe.
[0044] According to a seventh aspect, an information
transmission system is provided, where the system in-
cludes at least two network nodes and user equipment,
where a first network node can send first downlink infor-
mation to the user equipment by using at least one first
downlink carrier, a second network node can send sec-
ond downlink information to the user equipment by using
at least one second downlink carrier, and the user equip-
ment can send uplink information to the first network node
and the second network node by using at least one uplink
carrier, where the first network node is configured to send
uplink transmission configuration information to the user
equipment, where the uplink transmission configuration
information is used to indicate a first radio resource and
a second radio resource that are different from each oth-
er, where the first radio resource is a resource used for
transmitting first uplink information between the user
equipment and the first network node and the second
radio resource is a resource used for transmitting second
uplink information between the user equipment and the
second network node; and the user equipment is config-
ured to receive the uplink transmission configuration in-
formation, send the first uplink information to the first net-
work node according to the uplink transmission configu-
ration information, and send the second uplink informa-
tion to the second network node according to the uplink
transmission configuration information.
[0045] With reference to the seventh aspect, in a first
implementation manner of the seventh aspect, the uplink
transmission configuration information is determined ac-
cording to at least one type of the following information:
quality of service QoS of a current service of the user
equipment, a data transmission requirement of the first
uplink information, and a data transmission requirement
of the second uplink information, where the transmission
requirement of the first uplink information includes at
least one of the following parameters: a data volume of
the first uplink information, a transmission rate require-
ment of the first uplink information, a maximum tolerable
delay of the first uplink information, a transmission chan-
nel status of the first uplink information, QoS of the first
uplink information, and a load status of the first network
node; and the transmission requirement of the second
uplink information includes at least one of the following
parameters: a data volume of the second uplink informa-
tion, a transmission rate requirement of the second uplink
information, a maximum tolerable delay of the second
uplink information, a transmission channel status of the
second uplink information, QoS of the second uplink in-
formation, and a load status of the second network node.
[0046] According to an eighth aspect, an information
transmission device is provided, where the device can
send first downlink information to user equipment by us-
ing at least one first downlink carrier, a second network
node can send second downlink information to the user
equipment by using at least one second downlink carrier,
and the user equipment can send uplink information to

the device and the second network node by using at least
one uplink carrier, and the device includes: a bus, a proc-
essor connected to the bus, a memory connected to the
bus, and a transceiver connected to the bus, where the
processor invokes, by using the bus, a program stored
in the memory, to determine a first radio resource and a
second radio resource that are different from each other,
where the first radio resource is a resource used for trans-
mitting first uplink information between the user equip-
ment and the device and the second radio resource is a
resource used for transmitting second uplink information
between the user equipment and the second network
node; control the transceiver to send uplink transmission
configuration information to the user equipment, where
the uplink transmission configuration information is used
to indicate the first radio resource and the second radio
resource, so that the user equipment sends the first uplink
information to the device by using the first radio resource
according to the uplink transmission configuration infor-
mation and sends the second uplink information to the
second network node by using the second radio resource
according to the uplink transmission configuration infor-
mation; and control the transceiver to receive the first
uplink information sent by the user equipment.
[0047] According to a ninth aspect, an information
transmission device is provided, where the device can
send second downlink information to user equipment by
using at least one second downlink carrier, a first network
node can send first downlink information to the user
equipment by using at least one first downlink carrier,
and the user equipment can send uplink information to
the first network node and the device by using at least
one uplink carrier, and the device includes: a bus, a proc-
essor connected to the bus, a memory connected to the
bus, and a transceiver connected to the bus, where the
processor invokes, by using the bus, a program stored
in the memory, to control the transceiver to receive sec-
ond uplink information sent by the user equipment, where
the second uplink information is sent by the user equip-
ment according to uplink transmission configuration in-
formation, and the uplink configuration information is
used to indicate a first radio resource and a second radio
resource that are different from each other, where the
first radio resource is a resource used for transmitting
first uplink information between the user equipment and
the first network node and the second radio resource is
a resource used for transmitting the second uplink infor-
mation between the user equipment and the device.
[0048] According to the information transmission
method, apparatus, and system provided in the embod-
iments of the present invention, a first network node de-
termines uplink transmission configuration information
and sends the uplink transmission configuration informa-
tion to user equipment, where the uplink transmission
configuration information indicates a first period and a
second period that are different from each other, or the
uplink transmission configuration information indicates a
first frequency band and a second frequency band that
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are different from each other, so that the user equipment
can transmit first uplink information to the first network
node in the first period and transmit second uplink infor-
mation to a second network node in the second period,
or transmit first uplink information to the first network node
at the first frequency band and transmit second uplink
information to a second network node at the second fre-
quency band. Therefore, the user equipment does not
need to transmit the second uplink information to the first
network node for the first network node to transmit the
second uplink information to the second network node
by using an ideal backhaul, which can reduce network
deployment difficulties. Furthermore, the present inven-
tion can be applied to a non-fiber backhaul network hav-
ing a latency, to avoid a sending delay of physical uplink
control channel information and a sending delay of phys-
ical uplink shared channel information that are caused
by the latency of the backhaul network, thereby improving
wireless communication efficiency.

BRIEF DESCRIPTION OF DRAWINGS

[0049] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
description show merely some embodiments of the
present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a schematic diagram of an architecture of
an information transmission system according to an
embodiment of the present invention;
FIG. 2 is a schematic flowchart of an information
transmission method according to an embodiment
of the present invention;
FIG. 3a is a schematic diagram of uplink transmis-
sion configuration information according to an em-
bodiment of the present invention, FIG. 3b is a sche-
matic diagram of uplink transmission configuration
information according to another embodiment of the
present invention, and FIG. 3c is a schematic dia-
gram of uplink transmission configuration informa-
tion according to still another embodiment of the
present invention;
FIG. 4 is a schematic diagram of interaction in an
information transmission method according to an
embodiment of the present invention;
FIG. 5 is a schematic flowchart of an information
transmission method according to another embodi-
ment of the present invention;
FIG. 6 is a schematic flowchart of an information
transmission method according to still another em-
bodiment of the present invention;
FIG. 7 is a schematic block diagram of an information
transmission apparatus according to an embodiment

of the present invention;
FIG. 8 is a schematic block diagram of an information
transmission apparatus according to another em-
bodiment of the present invention;
FIG. 9 is a schematic block diagram of an information
transmission apparatus according to still another
embodiment of the present invention;
FIG. 10 is a schematic diagram of a structure of an
information transmission device according to an em-
bodiment of the present invention;
FIG. 11 is a schematic diagram of a structure of an
information transmission device according to anoth-
er embodiment of the present invention;
FIG. 12 is a schematic diagram of a structure of an
information transmission device according to still an-
other embodiment of the present invention; and
FIG. 13 is a schematic block diagram of an informa-
tion transmission system according to an embodi-
ment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0050] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some but not all of the
embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0051] FIG. 1 is a schematic architectural diagram of
an information transmission system according to an em-
bodiment of the present invention. As shown in FIG. 1,
the technical solution of the present invention may be
applied to a communications system including at least
two network devices and at least one user equipment,
and the communications system may be, for example, a
Global System for Mobile Communications (GSM, Global
System of Mobile communication), a Code Division Mul-
tiple Access (CDMA, Code Division Multiple Access) sys-
tem, Wideband Code Division Multiple Access (WCDMA,
Wideband Code Division Multiple Access Wireless),
General Packet Radio Service (GPRS, General Packet
Radio Service), or Long Term Evolution (LTE, Long Term
Evolution).
[0052] User equipment (UE, User Equipment), also re-
ferred to as a mobile terminal (Mobile Terminal), mobile
user equipment, and the like, may communicate with one
or more core networks by using a radio access network
(for example, RAN, Radio Access Network). The user
equipment may be a mobile terminal, such as a mobile
phone (also referred to as a "cellular" phone) and a com-
puter with a mobile terminal. For example, the user equip-
ment may be a portable, pocket-sized, handheld, com-
puter built-in, or in-vehicle mobile apparatus, which ex-
changes language and/or data with the radio access net-
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work.
[0053] In this embodiment of the present invention, the
communications system may include at least two network
nodes.
[0054] In addition, in this embodiment of the present
invention, a first network node can send first downlink
information to user equipment by using at least one first
downlink carrier, and a second network node of the at
least two network nodes can send second downlink in-
formation to the user equipment by using at least one
second downlink carrier.
[0055] In this embodiment of the present invention, the
user equipment may transmit uplink information to the
network nodes by using one or more carriers, which is
not specially limited in the present invention. Methods in
the foregoing cases are described in detail subsequently.
[0056] In this embodiment of the present invention, the
network nodes may be connected by using a fiber or the
like to form an ideal backhaul, or the network nodes do
not need to form an ideal backhaul, and instead, com-
municate with each other by using a wireless communi-
cation resource, which is not specially limited in the
present invention.
[0057] In this embodiment of the present invention, the
first network node and the second network node may be
in a primary-secondary relationship, for example, the
second network node may be a secondary node of the
first network node; in this case, the first network node
may be, for example, a base station (or a primary base
station) of a primary cell serving the user equipment, and
the second network node may be, for example, a base
station (or a secondary base station) of a secondary cell
serving the user equipment. Alternatively, the first net-
work node may be, for example, a base station controller
that provides a macro cell for the user equipment in the
communications system, and the second network node
may be, for example, a micro base station (Micro), a pico
base station (Pico), or a home base station (or may also
be referred to as a femto base station (femto)) that pro-
vides a micro cell for the user equipment.
[0058] Alternatively, similarly, in this embodiment of
the present invention, the first network node may be a
secondary node of the second network node.
[0059] A network node may be, for example, a base
station (BTS, Base Transceiver Station) in the GSM or
CDMA, may also be a base station (NodeB) in the WCD-
MA, or may also be an evolved Node B (eNB or e-NodeB,
evolutional Node B) in the LTE, which is not limited in the
present invention; however, for the convenience of de-
scription, the following embodiments are described by
using an eNB as an example.
[0060] Alternatively, in this embodiment of the present
invention, the first network node is a base station and the
second network node is a device (for example, user
equipment) supporting inter-device communication tech-
nologies; in this case, the second network node and the
user equipment may communicate with each other by
using the inter-device communication technologies.

[0061] Alternatively, in this embodiment of the present
invention, the first network node and the second network
node may be in an equal relationship, or, the first network
node and the second network node may serve the user
equipment without affecting each other.
[0062] It should be noted that, in a case in which the
second network node can support device to device (D2D,
device to device) transmission, a resource used by the
second network node to transmit information (the second
downlink information) to the user equipment may be an
uplink transmission resource in the communications sys-
tem, or may be a resource not used in the communica-
tions system.
[0063] FIG. 2 is a schematic flowchart of an information
transmission method 100 described from the perspective
of a first network node (for example, a base station of a
primary cell or a primary base station). As shown in FIG.
2, the method 100 includes:

S110: The first network node determines a first radio
resource, where the first radio resource is a resource
used for transmitting first uplink information between
user equipment and the first network node; and the
first network node determines a second radio re-
source, where the second radio resource is a re-
source used for transmitting second uplink informa-
tion between the user equipment and a second net-
work node, where the second radio resource is dif-
ferent from the first radio resource.
S120: The first network node sends uplink transmis-
sion configuration information to the user equipment,
where the uplink transmission configuration informa-
tion is used to indicate the first radio resource and
the second radio resource, so that the user equip-
ment sends the first uplink information to the first
network node by using the first radio resource ac-
cording to the uplink transmission configuration in-
formation and sends the second uplink information
to the second network node by using the second
radio resource according to the uplink transmission
configuration information.
S130: The first network node receives the first uplink
information sent by the user equipment.

[0064] Specifically, in S110, the first network node may
determine a radio resource that is used by the user equip-
ment to transmit uplink information, where the radio re-
source may include a radio resource (the first radio re-
source) used for communication between the user equip-
ment and the first network node and a radio resource
(the second radio resource) used for communication be-
tween the user equipment and the second network node.
It should be noted that, in this embodiment of the present
invention, the radio resource may include a time domain
resource and/or a frequency domain resource. Notifica-
tion manners (uplink configuration information) corre-
sponding to the various types of resources are described
in detail subsequently.
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[0065] In addition, in this embodiment of the present
invention, the first network node can send first downlink
information to the user equipment by using at least one
first downlink carrier, and the second network node in at
least two network nodes can send second downlink in-
formation to the user equipment by using at least one
second downlink carrier.
[0066] Specifically, downlink carriers (or carrier fre-
quencies) used by the at least two network devices to
send the downlink information to the user equipment may
be different. Therefore, the network devices may send
the downlink information to the user equipment at the
same time, which improves a downlink throughput of a
communications system.
[0067] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of
the second downlink information.
[0068] Specifically, in this embodiment of the present
invention, the downlink information may be, for example,
data or information with a hybrid automatic repeat re-
quest (HARQ, Hybrid Automatic Repeat Request), and
requires feedback by the user equipment, so that the
network node executes resource scheduling according
to the feedback. In this case, the uplink information may
be feedback information of the downlink information, for
example, may be acknowledgement (ACK) information
or negative acknowledgement (NACK) information of the
HARQ.
[0069] It should be understood that, the foregoing listed
information and parameters that are used as the uplink
information and the downlink information are merely ex-
emplary, and the present invention is not limited thereto.
Other parameters and information that are in a feedback
relationship or response relationship shall fall within the
protection scope of the present invention.
[0070] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal.
[0071] Specifically, in this embodiment of the present
invention, the uplink information may be, for example,
the following information:

information transmitted by using a physical uplink
control channel (PUCCH, Physical Uplink Control
CHannel), information transmitted by using a phys-
ical uplink shared channel (PUSCH, Physical Uplink
Shared CHannel), and an uplink reference signal,
where
the physical uplink control channel information in-
cludes at least one type of the following information:

acknowledgement ACK information of a hybrid
automatic repeat request HARQ, negative ac-
knowledgement NACK information of the
HARQ, and scheduling request information.

[0072] Specifically, the uplink information transmitted
by using the PUCCH may be, for example, an ACK or a
NACK, from a network node, of an HARQ, or may be an
HARQ sent to a network node.
[0073] It should be understood that, the foregoing listed
parameters and information are merely exemplary, and
other information that can be transmitted by using the
PUCCH shall fall within the protection scope of the
present invention.
[0074] In addition, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0075] Specifically, the uplink information transmitted
by using the PUSCH may be data that is retransmitted
according to an HARQ from a network node, or may be
newly-transmitted data, which is not specially limited
herein.
[0076] The following describes a method in which the
first network node determines the first radio resource and
the second radio resource.
[0077] Optionally, the first radio resource and the sec-
ond radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the user
equipment, a data transmission requirement of the
first uplink information, and a data transmission re-
quirement of the second uplink information, where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
eters: a data volume of the first uplink information, a
transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node;
and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node.

[0078] It should be understood that, the three listed
parameters may be used independently, or may be used
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in a combination manner, which is not specially limited
in the present invention. The following separately de-
scribes methods of using the foregoing parameters.

1. Quality of service QoS of the current service of the 
user equipment

[0079] Optionally, the method further includes:

acquiring, by the first network node, the quality of
service QoS of the current service of the user equip-
ment;
the determining, by the first network node, a first ra-
dio resource includes:

determining, by the first network node, the first
radio resource according to the QoS of the cur-
rent service of the user equipment; and
the determining, by the first network node, a sec-
ond radio resource includes:
determining, by the first network node, the sec-
ond radio resource according to the QoS of the
current service of the user equipment.

[0080] In this embodiment of the present invention, a
bearer used for data transmission is set between a gate-
way device and each network node in the communica-
tions system. For example, a bearer used to transmit a
service accessed by the user equipment may be set be-
tween the gateway device and the first network node and
between the gateway device and the second network
node. The user equipment may access a target service
by using the first network node and the second network
node (for example, the two nodes each transmit a part
of data of the service), and service transmission depends
on a transmission resource. If transmission resources
are insufficient, quality of service (QoS, Quality of Serv-
ice) of a service cannot be satisfied, which may affect
user experience of a user, and even causes service in-
terruption. Therefore, the first network node may deter-
mine QoS of the target service, where in this embodiment
of the present invention, the QoS may include a priority
of the service (specifically, a priority of the target service
among all services transmitted by using the gateway de-
vice) and bit rate requirement information of the service.
If the target service has a relatively high priority, the first
network node may allocate a relatively large quantity of
radio resources (uplink transmission resources) to the
user equipment, for example, the first network node may
allocate to the user equipment a relatively long uplink
transmission period or a relatively large quantity of sub-
carriers used for uplink transmission, so as to ensure that
a QoS requirement of the user equipment is satisfied.
Similarly, if the target service has a relatively high bit rate
requirement, the first network node may allocate a rela-
tively large quantity of radio resources (uplink transmis-
sion resources) to the user equipment.
[0081] It should be understood that, in this embodiment

of the present invention, parameters (the priority of the
service and the bit rate requirement information of the
service) included in the QoS of the service may be used
independently, or may be used in a combination manner,
which is not specially limited in the present invention.

2. Data transmission requirement of the first uplink infor-
mation

[0082] Optionally, the determining, by the first network
node, a first radio resource includes:

determining, by the first network node, the first radio
resource according to the transmission requirement
of the first uplink information, where the transmission
requirement of the first uplink information includes
at least one of the following parameters:

the data volume of the first uplink information,
the transmission rate requirement of the first up-
link information, the maximum tolerable delay of
the first uplink information, the transmission
channel status of the first uplink information, the
QoS of the first uplink information, and the load
status of the first network node.

[0083] In this embodiment of the present invention, the
data transmission requirement of the first uplink informa-
tion may be used to determine the radio resource used
for transmitting the first uplink information, for example,
when the first uplink information has a relatively high data
volume, it indicates that the a scheduling requirement of
the user equipment in the first network node is relatively
high, and relatively to another user equipment performing
communication by using the first network node, the user
equipment requires more radio resources (uplink trans-
mission resources); therefore, the first network node may
allocate a relatively large quantity of radio resources (up-
link transmission resources) to the user equipment. Sim-
ilarly, when the first uplink information has a relatively
large transmission rate requirement, it indicates that the
scheduling requirement of the user equipment in the first
network node is relatively high, and relatively to another
user equipment performing communication by using the
first network node, the user equipment requires more ra-
dio resources. When the first uplink information has a
relatively low maximum tolerable delay, it indicates that
the scheduling requirement of the user equipment in the
first network node is relatively high, and relatively to an-
other user equipment performing communication by us-
ing the first network node, the user equipment requires
more radio resources.
[0084] In addition, when a channel for transmitting the
first uplink information between the user equipment and
the first network node has relatively good channel quality,
the first network node may reduce radio resources allo-
cated to the user equipment; otherwise, the first network
node needs to allocate more radio resources to the user
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equipment.
[0085] In addition, when the first network node has rel-
atively high load, there are a relatively small quantity of
radio resources that the first network node can use, and
a small quantity of first uplink radio resources that the
first network node can allocate.
[0086] In addition, a bearer used for data transmission
is set between a gateway device and each network node
in the communications system. For example, a bearer
used to transmit a service accessed by the user equip-
ment may be set between the gateway device and the
first network node and between the gateway device and
the second network node. The user equipment may ac-
cess a first target service (for example, a part of the fore-
going target service) by using the first network node, and
service transmission depends on a transmission re-
source. If transmission resources are insufficient, QoS
of the service cannot be satisfied, which may affect user
experience of the user, and even may cause service in-
terruption. Therefore, the first network node may deter-
mine QoS of the first target service (that is, QoS of the
first uplink information), where in this embodiment of the
present invention, the QoS may include a priority of the
service (specifically, a priority of the first target service
among all services transmitted by using the first network
node) and bit rate requirement information of the service.
If the first target service has a relatively high priority, the
first network node may allocate a relatively large quantity
of radio resource (uplink transmission resources) to the
user equipment, to ensure that the QoS of the user equip-
ment is satisfied. Similarly, if the first target service has
a relatively high bit rate requirement, the first network
node may allocate a relatively large quantity of radio re-
sources (uplink transmission resources) to the user
equipment.
[0087] It should be understood that, in this embodiment
of the present invention, parameters (a data volume, a
transmission rate requirement, maximum tolerable de-
lay, a transmission channel status, QoS of uplink infor-
mation, and a load status of a network node) included in
the transmission requirement may be used independent-
ly, or may be used in a combination manner, which is not
specially limited in the present invention.
[0088] It should be understood that, the foregoing listed
method of using the data transmission requirement of
the first uplink information is merely exemplary. For ex-
ample, in a case in which a volume of a radio resource
used for uplink transmission is fixed (for example, the
first uplink information and the second uplink information
are carried in a same carrier), after the radio resource
used for transmitting the first uplink information is deter-
mined according to the data transmission requirement of
the first uplink information, the radio resource used for
transmitting the second uplink information may be further
determined.

3. Data transmission requirement of the first uplink infor-
mation

[0089] Optionally, the determining, by the first network
node, a second radio resource includes:

acquiring, by the first network node, auxiliary infor-
mation from the second network node, where the
auxiliary information is used to indicate a transmis-
sion requirement of the second uplink information,
and/or the second radio resource, where the second
radio resource is determined by the second network
node according to the transmission requirement of
the second uplink information, and the transmission
requirement of the second uplink information in-
cludes at least one of the following parameters: the
data volume of the second uplink information, the
transmission rate requirement of the second uplink
information, the maximum tolerable delay of the sec-
ond uplink information, the transmission channel sta-
tus of the second uplink information, the QoS of the
second uplink information, and the load status of the
second network node; and
determining, by the first network node, the second
radio resource according to the auxiliary information.

[0090] Specifically, in this embodiment of the present
invention, the data transmission requirement of the sec-
ond uplink information may be used to determine the ra-
dio resource used for transmitting the second uplink in-
formation, and a method of using the data transmission
requirement of the second uplink information is similar
to of the method of using the data transmission require-
ment of the first uplink information. Herein, descriptions
are omitted to avoid repetition.
[0091] In addition, for example, in a case in which a
volume of a radio resource used for uplink transmission
is fixed (for example, the second uplink information and
the second uplink information are carried in a same car-
rier), after the radio resource used for transmitting the
second uplink information is determined according to the
data transmission requirement of the second uplink in-
formation, the radio resource used for transmitting the
second uplink information may be further determined.
[0092] It should be noted that, an action and a process
of determining, according to the data transmission re-
quirement of the second uplink information, the radio re-
source used for transmitting the second information may
be performed by the second network node, or may be
performed by the first network node, which is not specially
limited in the present invention.
[0093] Optionally, before the receiving, by the first net-
work node, auxiliary information sent by the second net-
work node, the method further includes:

sending, by the first network node, first request in-
formation to the second network node, so that the
second network node sends the auxiliary information
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to the first network node according to the first request
information.

[0094] Specifically, in this embodiment of the present
invention, the first network node may actively send a re-
quest (that is, the first request information) to the second
node, to trigger the second network node to acquire the
auxiliary information and send the auxiliary information
to the first network node.
[0095] After receiving the first request information, the
second network node may acquire the transmission re-
quirement of the second uplink information.
[0096] Then, the second network node may directly
send the transmission requirement (an example of the
auxiliary information) of the second uplink information to
the first network node, so that the first network node de-
termines the second radio resource according to the
transmission requirement of the second uplink informa-
tion.
[0097] Alternatively, the second network node may de-
termine a suggested second radio resource (another ex-
ample of the auxiliary information) according to the trans-
mission requirement of the second uplink information,
and send the suggested second radio resource to the
first network node, so that the first network node uses
the second radio resource suggested by the second net-
work node.
[0098] According to the information transmission
method provided in this embodiment of the present in-
vention, the radio resource used for uplink transmission
is determined according to the transmission requirement
of the second uplink information, which can adapt to a
transmission environment and a data volume between
the user equipment and the second network node, further
improve the transmission effect, and improve practicality
of the present invention.
[0099] Optionally, the method further includes:

sending, by the first network node, sub-uplink trans-
mission configuration information to the second net-
work node, where the sub-uplink transmission con-
figuration information is used to instruct the second
network node to receive, by using the second radio
resource, the second uplink information sent by the
user equipment.

[0100] Specifically, after the first network node deter-
mines the second radio resource according to the auxil-
iary information from the second network node, the first
network node may send information (that is, the sub-up-
link transmission configuration information) indicating the
second radio resource to the second network node.
[0101] It should be noted that, when the auxiliary infor-
mation is the transmission requirement of the second up-
link information, the sub-uplink transmission configura-
tion information may be all of the uplink transmission in-
formation (the uplink transmission information is de-
scribed in detail subsequently) sent to the user equip-

ment by the first network node, or may be a part, corre-
sponding to the second radio resource, of the uplink
transmission information.
[0102] When the auxiliary information is a second radio
resource suggested by the second network node, and
the first network node uses the suggested second radio
resource, the sub-uplink transmission configuration in-
formation may be an acknowledgement identifier, indi-
cating that the first network node uses the second radio
resource suggested by the second network node.
[0103] Therefore, the second network node may re-
ceive, by using the second radio resource according to
the sub-uplink transmission configuration information,
the second uplink information sent by the user equip-
ment. For example, when the second radio resource is
a time domain resource, the second network node can,
for example, enable a transceiver according to a period
(a second period) corresponding to the time domain re-
source, to receive the second uplink information sent by
the user equipment.
[0104] For another example, when the second radio
resource is a frequency domain resource, the second
network node can detect only a frequency band (a second
frequency band) corresponding to the frequency domain
resource, to receive the second uplink information sent
by the user equipment.
[0105] According to the information transmission
method provided in this embodiment of the present in-
vention, the second network node may receive, accord-
ing to the sub-uplink transmission configuration informa-
tion, the second uplink information sent by the second
user equipment, which can reduce power consumption
of the second network node, and implement energy con-
servation and environment protection.
[0106] Optionally, before the sending, by the first net-
work node, uplink transmission configuration information
to the user equipment, the method further includes:

receiving, by the first network node, first acknowl-
edgement information sent by the second network
node, where the first acknowledgement information
is sent by the second network node after the second
network node receives the sub-uplink transmission
configuration information; and
determining, by the first network node according to
the first acknowledgement information, that the sec-
ond network node can receive, according to the sub-
uplink transmission configuration information, the
second uplink information sent by the user equip-
ment.

[0107] Specifically, after the second network node re-
ceives the sub-uplink transmission configuration infor-
mation and determines the second radio resource, the
second network node may send an acknowledgement
identifier (the first acknowledgement information) to the
first network node, to indicate that the second network
node can receive, according to configuration of the sec-
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ond radio resource, the second uplink information sent
by the user equipment. After receiving the acknowledge-
ment identifier, the first network node may send the uplink
transmission configuration information to the user equip-
ment.
[0108] According to the information transmission
method provided in this embodiment of the present in-
vention, after receiving the sub-uplink transmission con-
figuration information, the second network node sends
acknowledgement information to the first network node,
which can improve reliability of transmission of the sec-
ond uplink information.
[0109] Optionally, the determining, by the first network
node, a second radio resource includes:

receiving, by the first network node, second request
information sent by the second network node; and
determining, by the first network node, the second
radio resource according to the second request in-
formation.

[0110] Specifically, in this embodiment of the present
invention, when the second network node needs to trans-
mit information (for example, the second uplink informa-
tion) with the user equipment, the second network node
may actively send a request (the second request infor-
mation) to the first network node. Therefore, the first net-
work node may trigger processes of the method 100 ac-
cording to the request of the second network node.
[0111] It should be noted that, in this embodiment of
the present invention, the second network node may
send the second request information and the auxiliary
information to the first network node at the same time, or
may send the auxiliary information to the first network
node after sending the second request information, which
is not specially limited in the present invention.
[0112] According to the information transmission
method provided in this embodiment of the present in-
vention, after receiving the second request information
sent by the second network node, the first network node
triggers subsequent processes, which can flexibly adapt
to the transmission requirement of the second network
node, and improve practicality of the present invention.
[0113] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the user equipment and the first network
node; the second radio resource corresponds to the sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the user equipment and the second network
node; and the first frequency band and the second fre-
quency band belong to a same carrier.
[0114] Specifically, in this embodiment of the present
invention, in the communications system, the user equip-
ment may perform uplink communication with the net-
work nodes (including the first network node and the sec-
ond network node) by using one carrier; in this case, the

first radio resource and the second radio resource may
be two different frequency bands (that is, the first fre-
quency band and the second frequency band) in the car-
rier, where the first frequency band carries the first uplink
information that the user equipment needs to send to the
first network node and the second frequency band carries
the second uplink information that the user equipment
needs to send to the second network node. In addition,
in this case, the uplink transmission configuration infor-
mation may indicate a specific range of the first frequency
band and a specific range of the second frequency band.
[0115] According to the information transmission
method provided in this embodiment of the present in-
vention, the first radio resource and the second radio
resource are different frequency bands in the uplink car-
rier, so that the user equipment can send the uplink in-
formation to the first network node and the second net-
work node at the same time. Therefore, the user equip-
ment can complete sending of all uplink information by
setting only one sending device, which saves device
costs.
[0116] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-
mitting the first uplink information between the user
equipment and the first network node; and the second
radio resource corresponds to a second period, and the
second period is a period for transmitting the second up-
link information between the user equipment and the sec-
ond network node.
[0117] Specifically, in this embodiment of the present
invention, in the communications system, the user equip-
ment may separately perform uplink communication with
the network nodes in the system in different periods; in
this case, the first radio resource and the second radio
resource may be resources in two different periods (that
is, the first period and the second period), the user equip-
ment sends the first uplink information to the first network
node in the first period and the user equipment sends
the second uplink information to the second network
node in the second period. In addition, in this case, the
uplink transmission configuration information may indi-
cate a specific range of the first period and a specific
range of the second period.
[0118] Optionally, when the user equipment can send
the uplink information to the first network node and the
second network node by using at least two uplink carriers,
the first period is specifically a period in which the user
equipment sends the first uplink information to the first
network node by using a first uplink carrier and the sec-
ond period is specifically a period in which the user equip-
ment sends the second uplink information to the second
network node by using a second uplink carrier, where
the first uplink carrier is different from the second uplink
carrier.
[0119] Specifically, in this embodiment of the present
invention, in the communications system, the user equip-
ment may perform uplink communication with the net-
work nodes (including the first network node and the sec-
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ond network node) by using multiple carriers, and in ad-
dition, the user equipment may separately perform uplink
communication with the network nodes in the system in
different periods; in this case, the first radio resource and
the second radio resource may be different carriers (that
is, the first uplink carrier and the second uplink carrier)
in two different periods (that is, the first period and the
second period). The user equipment sends the first uplink
information to the first network node by using the first
uplink carrier in the first period and the user equipment
sends the second uplink information to the second net-
work node by using the second uplink carrier in the sec-
ond period. In addition, in this case, the uplink transmis-
sion configuration information may indicate the specific
range of the first period, the specific range of the second
period, a first carrier (for example, a carrier number of
the first carrier) used in the first period, and a second
carrier (for example, a carrier number of the second car-
rier) used in the second period.
[0120] According to the information transmission
method provided in this embodiment of the present in-
vention, the first radio resource and the second radio
resource are different carriers used for sending in differ-
ent periods, so that the user equipment can send the
uplink information to the first network node and the sec-
ond network node by using different carriers in different
periods, which improves a capacity of uplink information
and can adapt to transmission of massive uplink infor-
mation.
[0121] Optionally, when the user equipment can send
the uplink information to the first network node and the
second network node by using one uplink carrier, the first
period corresponds to at least one first uplink subframe
of the uplink carrier and the second period corresponds
to at least one second uplink subframe of the uplink car-
rier, where the first uplink subframe is different from the
second uplink subframe.
[0122] Specifically, in this embodiment of the present
invention, for example, in a case in which the first uplink
information is feedback information of the first downlink
information and the second uplink information is feed-
back information of the second downlink information, a
mapping relationship exists between a transmission pe-
riod of the uplink information and a transmission period
of corresponding downlink information.
[0123] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a corre-
spondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0124] Specifically, in this case, the first network node
may notify the user equipment of the first radio resource
and the second radio resource by indicating a corre-

spondence between an uplink data frame and a downlink
data frame.
[0125] For example, the first network node may deter-
mine an uplink period (which is specifically an uplink data
frame), so that the user equipment transmits, in an uplink
data frame following a downlink data frame from a net-
work node, uplink information needing to be sent to the
network node.
[0126] For another example, the first downlink infor-
mation is carried in at least two continuous or discontin-
uous subframes in the first downlink carrier, and/or
the second downlink information is carried in at least two
continuous or discontinuous subframes in the second
downlink carrier.
[0127] That is, the first network node may determine
an uplink period (which is specifically an uplink data
frame), so that the user equipment transmits, in an uplink
data frame following multiple downlink data frames from
a network node, uplink information needing to be sent to
the network node.
[0128] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first downlink subframe of the first downlink carrier
and a time interval between the first uplink subframe and
the first downlink subframe; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second downlink
subframe of the second downlink carrier and a time in-
terval between the second uplink subframe and the sec-
ond downlink subframe.
[0129] Specifically, FIG. 3a is a schematic diagram of
the uplink transmission configuration information accord-
ing to an embodiment of the present invention. As shown
in FIG. 3a, an example in which downlink information is
data (data of an HARQ) from a network node and uplink
information is ACK/NACK information (ACK/NACK infor-
mation of the HARQ) is used. For example, the first net-
work node may determine: ACK/NACK information (an
example of the first uplink information) of data (an exam-
ple of the first downlink information), from the first network
node, carried in a subframe #0 to a subframe # 1 of a
first downlink carrier is carried in a subframe #5 of an
uplink carrier; ACK/NACK information (an example of the
second uplink information) of data (an example of the
second downlink information), from a second network
node, carried in a subframe #0 to a subframe #1 of a
second downlink carrier is carried in a subframe #6 of
the uplink carrier; ACK/NACK information of data, from
the first network node, carried in a subframe #2 to a sub-
frame #3 of the first downlink carrier is carried in a sub-
frame #7 of the uplink carrier; ACK/NACK information of
data, from the second network node, carried in a sub-
frame #2 to a subframe #3 of the second downlink carrier
is carried in a subframe #8 of the uplink carrier;
ACK/NACK information of data, from the first network
node, carried in a subframe #4 to a subframe #5 of the
first downlink carrier is carried in a subframe #9 of the
uplink carrier; ACK/NACK information of data, from the
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second network node, carried in a subframe #4 to a sub-
frame #5 of the second downlink carrier is carried in a
subframe #10 of the uplink carrier; ACK/NACK informa-
tion of data, from the first network node, carried in a sub-
frame #6 to a subframe #7 of the first downlink carrier is
carried in a subframe #11 of the uplink carrier;
ACK/NACK information of data, from the second network
node, carried in a subframe #7 to a subframe #7 of the
second downlink carrier is carried in a subframe #12 of
the uplink carrier; ACK/NACK information of data, from
the first network node, carried in a subframe #8 to a sub-
frame #9 of the first downlink carrier is carried in a sub-
frame #13 of the uplink carrier; ACK/NACK information
of data, from the second network node, carried in a sub-
frame #8 to a subframe #9 of the second downlink carrier
is carried in a subframe #14 of the uplink carrier;
ACK/NACK information of data, from the first network
node, carried in a subframe #10 to a subframe #11 of the
first downlink carrier is carried in a subframe #15 of the
uplink carrier; and ACK/NACK information of data, from
the second network node, carried in a subframe #10 to
a subframe #11 of the second downlink carrier is carried
in a subframe #16 of the uplink carrier.
[0130] It should be understood that, the foregoing listed
correspondence between a radio resource (which is spe-
cifically an uplink subframe) used to transmit the uplink
information and a radio resource (which is specifically a
downlink subframe) used to transmit downlink informa-
tion is merely exemplary, and the present invention is not
limited thereto.
[0131] For example, a quantity (or a quantity of down-
link subframes to which the uplink subframe can corre-
spond) of ACK/NACK information carried in subframes
in the uplink carrier may be set freely. In the foregoing
embodiment, one uplink subframe carries feedback in-
formation of data carried in two downlink subframes.
However, the present invention is not limited thereto, for
example, a quantity (or a quantity of corresponding down-
link subframes) of feedback information that can be car-
ried may be determined according to available resources
in a subframe and a volume of feedback information.
[0132] For another example, quantities (or quantities
of downlink subframes to which the uplink subframes can
correspond) of ACK/NACK information aggregated in the
subframes in the uplink carrier may be different, for ex-
ample, one uplink subframe may carry feedback infor-
mation of data carried in three downlink subframes and
another uplink subframe may carry feedback information
of data carried in two downlink subframes.
[0133] For another example, an interval between a
downlink subframe and a corresponding uplink subframe
may be set freely. In the foregoing embodiment, for the
first network node, ACK/NACK information of data in a
downlink subframe is transmitted in the fifth uplink sub-
frame following the subframe, that is, the user equipment
receives downlink information in a subframe n and sends
feedback in a subframe n+5. However, the present in-
vention is not limited thereto, the user equipment may

also send feedback in a subframe n+4, a subframe n+6,
or a subframe n+8 following the downlink subframe n.
[0134] FIG. 3b is a schematic diagram of the uplink
transmission configuration information according to an-
other embodiment of the present invention. In FIG. 3a,
configuration of a downlink subframe in the first network
node is the same as configuration of a downlink subframe
in the second network node; on the contrary, in FIG. 3b,
configuration of a downlink subframe in the first network
node is different from configuration of a downlink sub-
frame in the second network node. The second network
node sends downlink information in a specified downlink
subframe, for example, a subframe #0, a subframe #2,
a subframe #4, a subframe #6, a subframe #8, or a sub-
frame #10. In addition, in FIG. 3a, for the second network
node, after receiving the downlink information in a sub-
frame #n, the user equipment feeds back uplink informa-
tion in a subframe #n+6; in FIG. 3b, after receiving the
downlink information in the subframe #n, the user equip-
ment feeds back uplink information in a subframe #n+4.
[0135] It should be understood that, the foregoing listed
form of the uplink transmission configuration information
is merely exemplary, and the present invention is not
limited thereto. For example, the uplink transmission con-
figuration information may also indicate a subframe
number of a downlink subframe and an interval between
an uplink subframe for sending feedback for the downlink
subframe and the downlink subframe.
[0136] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first uplink subframe of the uplink carrier and a
location of the second uplink subframe of the uplink car-
rier.
[0137] Specifically, in this embodiment of the present
invention, the uplink transmission configuration informa-
tion may indicate a subframe number of an uplink sub-
frame for each network node.
[0138] Optionally, a guard period is set between the
first period and the second period, so that the user equip-
ment performs conversion processing between transmis-
sion of the first uplink information and transmission of the
second uplink information in the guard period.
[0139] Specifically, FIG. 3c is a schematic diagram of
the uplink transmission configuration information accord-
ing to still another embodiment of the present invention.
As shown in FIG. 3c, an example in which downlink in-
formation is data (of an HARQ) from a network node and
uplink information is ACK/NACK information of the data
is used. For example, the first network node may deter-
mine: ACK/NACK information (an example of the first
uplink information) of data (an example of the first down-
link information), from the first network node, carried in
a subframe #0 to a subframe # 2 of a first downlink carrier
is carried in a subframe #6 of an uplink carrier;
ACK/NACK information (an example of the second uplink
information) of data (an example of the second downlink
information), from the second network node, carried in a
subframe #0 to a subframe #2 of a second downlink car-
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rier is carried in a subframe #8 of the uplink carrier;
ACK/NACK information of data, from the first network
node, carried in a subframe #3 to a subframe #5 of the
first downlink carrier is carried in a subframe #11 of the
uplink carrier; ACK/NACK information of data, from the
second network node, carried in a subframe #3 to a sub-
frame #5 of the second downlink carrier is carried in a
subframe #9 of the uplink carrier; ACK/NACK information
of data, from the first network node, carried in a subframe
#6 to a subframe #8 of the first downlink carrier is carried
in a subframe #12 of the uplink carrier; ACK/NACK infor-
mation of data, from the second network node, carried
in a subframe #6 to a subframe #8 of the second downlink
carrier is carried in a subframe #14 of the uplink carrier;
ACK/NACK information of data, from the first network
node, carried in a subframe #9 to a subframe #11 of the
first downlink carrier is carried in a subframe #17 of the
uplink carrier; ACK/NACK information of data, from the
second network node, carried in a subframe #9 to a sub-
frame #11 of the second downlink carrier is carried in a
subframe #15 of the uplink carrier; ACK/NACK informa-
tion of data, from the first network node, carried in a sub-
frame #12 to a subframe #14 of the first downlink carrier
is carried in a subframe #18 of the uplink carrier;
ACK/NACK information of data, from the second network
node, carried in a subframe #12 to a subframe #14 of the
second downlink carrier is carried in a subframe #20 of
the uplink carrier. In addition, a guard frame (an example
of the guard period) (for example, a length is one frame),
that is, a subframe #7, is set between the subframe #6
and the subframe #8 of the uplink carrier, so that the user
equipment may perform conversion processing in the
subframe #7, to convert sending processing to the first
network node to sending processing to the second net-
work node. Similarly, a subframe #10 is set between the
subframe #9 and the subframe #11 of the uplink carrier
and is used as a guard frame; a subframe #13 is set
between the subframe #12 and the subframe #14 of the
uplink carrier and is used as a guard frame; a subframe
#16 is set between the subframe #15 and the subframe
#17 of the uplink carrier and is used as a guard frame;
and a subframe #19 is set between the subframe #18
and the subframe #20 of the uplink carrier and is used
as a guard frame.
[0140] Herein, in the description of the sub-uplink con-
figuration information, in this embodiment of the present
invention, the first network node may use the uplink trans-
mission configuration information shown in FIG. 3a to
FIG. 3c as the sub-uplink transmission configuration in-
formation and send the sub-uplink transmission config-
uration information to the second network node, or the
first network node may also use a part, related to only
the second network node, of the uplink configuration in-
formation shown in FIG. 3a to FIG. 3c as the sub-uplink
configuration information and send the sub-uplink con-
figuration information to the second network node.
[0141] It should be noted that, in FIG. 3a to FIG. 3c,
for downlink information carried in downlink subframes

marked with a same letter, feedback is sent in uplink sub-
frames marked with the letter. For example, in FIG. 3a,
for downlink information carried in a subframe #0 and a
subframe #1 that are marked with A of the first downlink
carrier, feedback is sent in a subframe #5 marked with
A of the uplink carrier.
[0142] In S120, the first network node sends the fore-
going determined uplink transmission configuration in-
formation to the user equipment.
[0143] Optionally, the sending, by the first network
node, the uplink transmission configuration information
to the user equipment includes:

adding, by the first network node, the uplink trans-
mission configuration information to at least one type
of the following information and sending the at least
one type of the following information to the user
equipment:

a broadcast message, a Radio Resource Con-
trol (RRC, Radio Resource Control) message,
a Medium Access Control control element
(MACE, Medium Access Control Element), and
a physical layer command.

[0144] Therefore, new transmission signaling and
messages are not needed, and practicality of the present
invention can be improved.
[0145] Therefore, the user equipment may determine,
according to the uplink transmission configuration infor-
mation, a resource (the first radio resource) used to trans-
mit the first uplink information to the first network node
and a resource (the second radio resource) used to trans-
mit the second uplink information to the second network
node.
[0146] Optionally, the receiving, by the first network
node, the first uplink information sent by the user equip-
ment includes:

receiving, by the first network node, second acknowl-
edgement information sent by the user equipment;
and
receiving, by the first network node in accordance
with the second acknowledgement information, the
first uplink information sent by the user equipment.

[0147] Specifically, after the user equipment receives
the uplink transmission configuration information and de-
termines the first radio resource and the second radio
resource, the user equipment may send an acknowl-
edgement identifier (second acknowledgement informa-
tion) to the first network node, to indicate that the user
equipment can transmit the first uplink information to the
first network node by using the first radio resource ac-
cording to the uplink transmission configuration informa-
tion and transmit the second uplink information to the
second network node by using the second radio resource
according to the uplink transmission configuration infor-
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mation.
[0148] According to the information transmission
method provided in this embodiment of the present in-
vention, after receiving the uplink transmission configu-
ration information, the user equipment sends acknowl-
edgement information to the first network node, which
can improve reliability of transmission of the uplink infor-
mation.
[0149] Optionally, before the receiving, by the first net-
work node, the first uplink information sent by the user
equipment, the method further includes:

sending, by the first network node, triggering infor-
mation to the user equipment, so that the user equip-
ment sends the uplink information to the first network
node and the second network node according to the
triggering information and the uplink transmission
configuration information.

[0150] Specifically, in this embodiment of the present
invention, when the first network node needs to schedule
the user equipment (for example, needs to send data to
the user equipment and acquire feedback from the user
equipment, such as ACK/NACK information of an
HARQ), the first network node may send triggering infor-
mation to the user equipment, to instruct the user equip-
ment to start performing uplink transmission according
to the foregoing determined uplink transmission config-
uration information. It should be noted that, the triggering
information may be directly sent to the user equipment
by the first network node, or may be first sent to the sec-
ond network node by the first network node and then is
sent to the user equipment by the second network node,
which is not specially limited in the present invention.
[0151] Optionally, the receiving, by the first network
node, the first uplink information sent by the user equip-
ment includes:

receiving, by the first network node according to the
transmission configuration information, the first up-
link information sent by the user equipment.

[0152] Specifically, in this embodiment of the present
invention, the first network node may receive, by using
the first radio resource according to the uplink transmis-
sion configuration information (which is specifically a
part, related to the first network node, of the uplink trans-
mission configuration information), the first uplink infor-
mation sent by the user equipment. For example, when
the first radio resource is a time domain resource, the
first network node can, for example, enable a transceiver
according to a period (the first period) corresponding to
the time domain resource, to receive the first uplink in-
formation sent by the user equipment.
[0153] In addition, when the first radio resource is a
frequency domain resource, the first network node can
detect only a frequency band (a first frequency band)
corresponding to the frequency domain resource, to re-

ceive the first uplink information sent by the user equip-
ment.
[0154] According to the information transmission
method provided in this embodiment of the present in-
vention, the first network node may receive, according
to the uplink transmission configuration information, the
first uplink information sent by the user equipment, which
can reduce power consumption of the first network node,
and implement energy conservation and environment
protection.
[0155] FIG. 4 is a schematic diagram of interaction in
an information transmission method according to an em-
bodiment of the present invention. As shown in FIG. 4:

In S210, a second network node sends second re-
quest information to a first network node, to trigger
the first network node to perform a process of deter-
mining an uplink transmission resource.
In S215, the first network node sends first request
information to the second network node.
In S220, the second network node sends auxiliary
information to the first network node (according to
the first request information).
In S225, the first network node determines a first
radio resource and a second radio resource (accord-
ing to the auxiliary information determined in S230,
QoS of a current service of user equipment, and at
least one parameter of a transmission requirement
of first uplink information).
In S230, the first network node sends sub-uplink con-
figuration information to the second network node.
In S235, the second network node determines, ac-
cording to the sub-uplink configuration information,
to receive, by using the second radio resource, sec-
ond uplink information sent by the user equipment.
In S240, the second network node sends first ac-
knowledgement information to the first network
node.
In S245, the first network node determines, accord-
ing to the first acknowledgement information, that
the second network node can receive, by using the
second radio resource, the second uplink informa-
tion sent by the user equipment.
In S250, the first network node sends uplink config-
uration information to the user equipment.
In S255, the user equipment determines, according
to the uplink configuration information, to send the
first uplink information to the first network node by
using the first radio resource and send the second
uplink information to the second network node by
using the second radio resource.
In S260, the user equipment sends second acknowl-
edgement information to the first network node.
In S265, the first network node determines, accord-
ing to the second acknowledgement information,
that the user equipment can send the first uplink in-
formation to the first network node by using the first
radio resource and send the second uplink informa-
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tion to the second network node by using the second
radio resource.
In S270, the first network node sends triggering in-
formation to the user equipment.

[0156] Alternatively, in S275, the second network node
sends triggering information to the user equipment.
[0157] In S280, after receiving the triggering informa-
tion, the user equipment sends the first uplink information
to the first network node by using the first radio resource
according to the uplink configuration information, and
sends the second uplink information to the second net-
work node by using the second radio resource according
to the uplink configuration information.
[0158] According to the information transmission
method provided in this embodiment of the present in-
vention, a first network node determines uplink transmis-
sion configuration information and sends the uplink trans-
mission configuration information to user equipment,
where the uplink transmission configuration information
indicates a first period and a second period that are dif-
ferent from each other, or the uplink transmission con-
figuration information indicates a first frequency band and
a second frequency band that are different from each
other, so that the user equipment can transmit first uplink
information to the first network node in the first period
and transmit second uplink information to a second net-
work node in the second period, or transmit first uplink
information to the first network node at the first frequency
band and transmit second uplink information to a second
network node at the second frequency band. Therefore,
the user equipment does not need to transmit the second
uplink information to the first network node first for the
first network node to transmit the second uplink informa-
tion to the second network node by using an ideal back-
haul, which can reduce network deployment difficulties.
Furthermore, the present invention can be applied to a
non-fiber backhaul network having a latency, to avoid a
sending delay of physical uplink control channel informa-
tion and a sending delay of physical uplink shared chan-
nel information that are caused by the latency of the back-
haul network, thereby improving wireless communication
efficiency.
[0159] FIG. 5 is a schematic flowchart of an information
transmission method 300 described from the perspective
of a second network node (for example, a base station
of a secondary cell or a secondary base station). As
shown in FIG. 5, the method 300 includes:

S320: The second network node receives second
uplink information sent by user equipment, where
the second uplink information is sent by the user
equipment according to uplink transmission config-
uration information, and the uplink configuration in-
formation is used to indicate a first radio resource
and a second radio resource that are different from
each other, where the first radio resource is a re-
source used for transmitting first uplink information

between the user equipment and a first network node
and the second radio resource is a resource used
for transmitting the second uplink information be-
tween the user equipment and the second network
node.

[0160] Specifically, the first network node may deter-
mine a radio resource used by the user equipment to
transmit uplink information, where the radio resource
may include a radio resource (the first radio resource)
used for communication between the user equipment
and the first network node and a radio resource (the sec-
ond radio resource) used for communication between
the user equipment and the second network node. In this
embodiment of the present invention, the first network
node can send first downlink information to the user
equipment by using at least one first downlink carrier,
and the second network node in at least two network
nodes can send second downlink information to the user
equipment by using at least one second downlink carrier.
In addition, downlink carriers (or carrier frequencies)
used by the at least two network nodes to send the down-
link information to the user equipment may be different.
Therefore, the network devices may send the downlink
information to the user equipment at the same time, which
improves a downlink throughput of a communications
system. In this embodiment of the present invention, the
downlink information may be information that requires
feedback, for example, by means of a hybrid automatic
repeat request HARQ or the like, by the user equipment,
so that the network node executes resource scheduling
according to the feedback. In this case, the uplink infor-
mation may be feedback information of the downlink in-
formation, for example, may be acknowledgement (ACK)
information or negative acknowledgement (NACK) infor-
mation of the HARQ. In addition, the first uplink informa-
tion includes at least one type of the following information:
physical uplink control channel information, physical up-
link shared channel information, and an uplink reference
signal and the second uplink information includes at least
one type of the following information: physical uplink con-
trol channel information, physical uplink shared channel
information, and an uplink reference signal, where the
physical uplink control channel information includes at
least one type of the following information: acknowledge-
ment ACK information of a hybrid automatic repeat re-
quest HARQ, negative acknowledgement NACK infor-
mation of the HARQ, and scheduling request information;
and the physical uplink shared channel information in-
cludes at least one type of the following information: re-
transmitted uplink data and newly-transmitted uplink da-
ta.
[0161] In this embodiment of the present invention, the
first network node may determine, according to at least
one parameter of quality of service QoS of a current serv-
ice of the user equipment, a data transmission require-
ment of the first uplink information, and a data transmis-
sion requirement of the second uplink information, a radio
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resource used for communication (uplink communica-
tion) between the user equipment and the first network
node and a radio resource used for communication (up-
link communication) between the user equipment and
the second network node. It should be understood that,
the three listed parameters may be used independently,
or may be used in a combination manner, which is not
specially limited in the present invention.
[0162] Optionally, before the receiving, by the second
network node, second uplink information sent by user
equipment, the method further includes:

5310: The second network node sends auxiliary in-
formation to the first network node, where the auxil-
iary information is used to indicate a transmission
requirement of the second uplink information, so that
the first network node determines the second radio
resource according to the auxiliary information,
where the transmission requirement of the second
uplink information includes at least one of the follow-
ing parameters:

a data volume of the second uplink information,
a transmission rate requirement of the second
uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information,
QoS of the second uplink information, and a load
status of the second network node.

[0163] Alternatively, before the receiving, by the sec-
ond network node, second uplink information sent by us-
er equipment, the method further includes:

S315: The second network node determines the sec-
ond radio resource according to a transmission re-
quirement of the second uplink information, where
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node.
S317: The second network node sends auxiliary in-
formation to the first network node, where the auxil-
iary information is used to indicate the second radio
resource.

[0164] According to the information transmission
method provided in this embodiment of the present in-
vention, the radio resource used for uplink transmission
is determined according to the transmission requirement
of the second uplink information, which can adapt to a
transmission environment and a data volume between
the user equipment and the second network node, further

improve the transmission effect, and improve practicality
of the present invention.
[0165] In addition, after the first network node deter-
mines the second radio resource according to the auxil-
iary information from the second network node, the first
network node may send information (that is, the sub-up-
link transmission configuration information) indicating the
second radio resource to the second network node.
[0166] It should be noted that, when the second aux-
iliary information is the transmission requirement of the
second uplink information, the sub-uplink transmission
configuration information may be all of the uplink trans-
mission information (the uplink transmission information
is described in detail subsequently) sent to the user
equipment by the first network node, or may be a part,
corresponding to the second radio resource, of the uplink
transmission information.
[0167] When the second auxiliary information is a sec-
ond radio resource suggested by the second network
node, and the first network node uses the suggested sec-
ond radio resource, the sub-uplink transmission config-
uration information may be an acknowledgement identi-
fier, indicating that the first network node uses the second
radio resource suggested by the second network node.
[0168] Therefore, the second network node may de-
termine the second radio resource according to the sub-
uplink transmission configuration information. When the
second radio resource is a time domain resource, the
second network node can, for example, enable a trans-
ceiver according to a period (a second period) corre-
sponding to the time domain resource, to receive the sec-
ond uplink information sent by the user equipment. In
addition, when the second radio resource is a frequency
domain resource, the second network node can detect
only a frequency band (a second frequency band) cor-
responding to the frequency domain resource, to receive
the second uplink information sent by the user equip-
ment.
[0169] According to the information transmission
method provided in this embodiment of the present in-
vention, the second network node may receive, accord-
ing to the sub-uplink transmission configuration informa-
tion, the second uplink information sent by the second
user equipment, which can reduce power consumption
of the second network node, and implement energy con-
servation and environment protection.
[0170] After the second network node receives the
sub-uplink transmission configuration information and
determines the second radio resource, the second net-
work node may send an acknowledgement identifier (the
first acknowledgement information) to the first network
node, to indicate that the second network node can re-
ceive, according to configuration of the second radio re-
source, the second uplink information sent by the user
equipment. After receiving the acknowledgement identi-
fier, the first network node may send the uplink transmis-
sion configuration information to the user equipment.
[0171] According to the information transmission

39 40 



EP 3 043 611 A1

22

5

10

15

20

25

30

35

40

45

50

55

method provided in this embodiment of the present in-
vention, after receiving the sub-uplink transmission con-
figuration information, the second network node sends
acknowledgement information to the first network node,
which can improve reliability of transmission of the sec-
ond uplink information.
[0172] In addition, in this embodiment of the present
invention, when the second network node needs to trans-
mit information (for example, the second uplink informa-
tion) with the user equipment, the second network node
may actively send a request (the second request infor-
mation) to the first network node. Therefore, the first net-
work node may trigger processes of the method 100 ac-
cording to the request of the second network node.
[0173] According to the information transmission
method provided in this embodiment of the present in-
vention, after receiving the second request information
sent by the second network node, the first network node
triggers subsequent processes, which can flexibly adapt
to the transmission requirement of the second network
node, and improve practicality of the present invention.
[0174] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the user equipment and the first network
node; the second radio resource corresponds to a sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the user equipment and the second network
node; and the first frequency band and the second fre-
quency band belong to a same carrier.
[0175] According to the information transmission
method provided in this embodiment of the present in-
vention, the first radio resource and the second radio
resource are different frequency bands in the uplink car-
rier, so that the user equipment can send the uplink in-
formation to the first network node and the second net-
work node at the same time. Therefore, the user equip-
ment can complete sending of all uplink information by
setting only one sending device, which saves device
costs.
[0176] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-
mitting the first uplink information between the user
equipment and the first network node; and the second
radio resource corresponds to a second period, and the
second period is a period for transmitting the second up-
link information between the user equipment and the sec-
ond network node.
[0177] In addition, when the user equipment can send
the uplink information to the first network node and the
second network node by using at least two uplink carriers,
the first period is specifically a period in which the user
equipment sends the first uplink information to the first
network node by using a first uplink carrier and the sec-
ond period is specifically a period in which the user equip-
ment sends the first uplink information to the second net-
work node by using a second uplink carrier.

[0178] According to the information transmission
method provided in this embodiment of the present in-
vention, the first radio resource and the second radio
resource are different carriers used for sending in differ-
ent periods, so that the user equipment can send the
uplink information to the first network node and the sec-
ond network node by using different carriers in different
periods, which improves a capacity of uplink information
and can adapt to transmission of massive uplink infor-
mation.
[0179] Optionally, when the user equipment can send
the uplink information to the first network node and the
second network node by using one uplink carrier, the first
period corresponds to at least one first uplink subframe
of the uplink carrier and the second period corresponds
to at least one second uplink subframe of the uplink car-
rier, where the first uplink subframe is different from the
second uplink subframe.
[0180] In addition, the sub-uplink transmission config-
uration information is specifically used to indicate a cor-
respondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0181] In addition, the sub-uplink transmission config-
uration information is specifically used to indicate a loca-
tion of the second downlink subframe of the second
downlink carrier and a time interval between the second
uplink subframe and the second downlink subframe.
[0182] In this embodiment of the present invention, the
first network node may add the foregoing determined up-
link transmission configuration information to a Radio Re-
source Control (RRC, Radio Resource Control) mes-
sage, a Medium Access Control control element (MACE,
Medium Access Control Element), or a physical com-
mand and send the Radio Resource Control message,
the Medium Access Control control element, or the phys-
ical command to the user equipment. Therefore, new
transmission signaling and messages are not needed,
and practicality of the present invention can be improved.
[0183] Therefore, the user equipment may determine,
according to the uplink transmission configuration infor-
mation, a resource (the first radio resource) used to trans-
mit the first uplink information to the first network node
and a resource (the second radio resource) used to trans-
mit the second uplink information to the second network
node.
[0184] Thereafter, the user equipment may send an
acknowledgement identifier (second acknowledgement
information) to the first network node, to indicate that the
user equipment can transmit the first uplink information
to the first network node by using the first radio resource
according to the uplink transmission configuration infor-
mation and transmit the second uplink information to the
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second network node by using the second radio resource
according to the uplink transmission configuration infor-
mation.
[0185] According to the information transmission
method provided in this embodiment of the present in-
vention, after receiving the uplink transmission configu-
ration information, the user equipment sends acknowl-
edgement information to the first network node, which
can improve reliability of transmission of the uplink infor-
mation.
[0186] Optionally, before the receiving, by the second
network node, second uplink information sent by user
equipment, the method further includes:

sending, by the second network node, triggering in-
formation to the user equipment, so that the user
equipment sends the uplink information to the first
network node and the second network node accord-
ing to the triggering information and the uplink trans-
mission configuration information.

[0187] Specifically, in this embodiment of the present
invention, when the second network node needs to
schedule the user equipment (for example, needs to send
an HARQ to the user equipment and acquire feedback
from the user equipment), the second network node may
send triggering information to the user equipment, to in-
struct the user equipment to start performing uplink trans-
mission according to the foregoing determined uplink
transmission configuration information. It should be not-
ed that, the triggering information may be directly sent to
the user equipment by the second network node, or may
be first sent to the first network node by the second net-
work node and then is sent to the user equipment by the
first network node, which is not specially limited in the
present invention.
[0188] According to the information transmission
method provided in this embodiment of the present in-
vention, a first network node determines uplink transmis-
sion configuration information and sends the uplink trans-
mission configuration information to user equipment,
where the uplink transmission configuration information
indicates a first period and a second period that are dif-
ferent from each other, or the uplink transmission con-
figuration information indicates a first frequency band and
a second frequency band that are different from each
other, so that the user equipment can transmit first uplink
information to the first network node in the first period
and transmit second uplink information to a second net-
work node in the second period, or transmit first uplink
information to the first network node at the first frequency
band and transmit second uplink information to a second
network node at the second frequency band. Therefore,
the user equipment does not need to transmit the second
uplink information to the first network node first for the
first network node to transmit the second uplink informa-
tion to the second network node by using an ideal back-
haul, which can reduce network deployment difficulties.

Furthermore, the present invention can be applied to a
non-fiber backhaul network having a latency, to avoid a
sending delay of physical uplink control channel informa-
tion and a sending delay of physical uplink shared chan-
nel information that are caused by the latency of the back-
haul network, thereby improving wireless communication
efficiency.
[0189] FIG. 6 is a schematic flowchart of an information
transmission method 400 described from the perspective
of user equipment. As shown in FIG. 6, the method 400
includes:

S410: The user equipment receives uplink transmis-
sion configuration information sent by a first network
node, where the uplink configuration information is
used to indicate a first radio resource and a second
radio resource that are different from each other,
where the first radio resource is a resource used for
transmitting first uplink information between the user
equipment and the first network node and the second
radio resource is a resource used for transmitting
second uplink information between the user equip-
ment and a second network node.
S420: The user equipment sends the first uplink in-
formation to the first network node by using the first
radio resource according to the uplink transmission
configuration information and sends the second up-
link information to the second network node by using
the second radio resource according to the uplink
transmission configuration information.

[0190] Specifically, the first network node may deter-
mine a radio resource used by the user equipment to
transmit uplink information, where the radio resource
may include a radio resource (the first radio resource)
used for communication between the user equipment
and the first network node and a radio resource (the sec-
ond radio resource) used for communication between
the user equipment and the second network node. It
should be noted that, in this embodiment of the present
invention, the radio resource may include a time domain
resource and/or a frequency domain resource. In addi-
tion, in this embodiment of the present invention, the first
network node can send first downlink information to the
user equipment by using at least one first downlink car-
rier, and the second network node in at least two network
nodes can send second downlink information to the user
equipment by using at least one second downlink carrier.
[0191] Optionally, the first radio resource and the sec-
ond radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the user
equipment, a data transmission requirement of the
first uplink information, and a data transmission re-
quirement of the second uplink information, where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
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eters: a data volume of the first uplink information, a
transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node;
and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node.

[0192] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the user equipment and the first network
node; the second radio resource corresponds to a sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the user equipment and the second network
node; and the first frequency band and the second fre-
quency band belong to a same carrier.
[0193] According to the information transmission
method provided in this embodiment of the present in-
vention, the first radio resource and the second radio
resource are different frequency bands in the uplink car-
rier, so that the user equipment can send the uplink in-
formation to the first network node and the second net-
work node at the same time. Therefore, the user equip-
ment can complete sending of all uplink information by
setting only one sending device, which saves device
costs.
[0194] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-
mitting the first uplink information between the user
equipment and the first network node; and the second
radio resource corresponds to a second period, and the
second period is a period for transmitting the second up-
link information between the user equipment and the sec-
ond network node.
[0195] In addition, when the user equipment can send
the uplink information to the first network node and the
second network node by using at least two uplink carriers,
the performing, by the user equipment, a sending oper-
ation according to the uplink transmission configuration
information includes:

sending, by the user equipment, the first uplink in-
formation to the first network node by using a first
uplink carrier in the first period; and
sending, by the user equipment, the second uplink
information to the second network node by using a
second uplink carrier in the second period, where

the first uplink carrier is different from the second
uplink carrier.

[0196] According to the information transmission
method provided in this embodiment of the present in-
vention, the first radio resource and the second radio
resource are different carriers used for sending in differ-
ent periods, so that the user equipment can send the
uplink information to the first network node and the sec-
ond network node by using different carriers in different
periods, which improves a capacity of uplink information
and can adapt to transmission of massive uplink infor-
mation.
[0197] Optionally, when the user equipment can send
the uplink information to the first network node and the
second network node by using one uplink carrier, the first
period corresponds to at least one first uplink subframe
of the uplink carrier and the second period corresponds
to at least one second uplink subframe of the uplink car-
rier, where the first uplink subframe is different from the
second uplink subframe, and the performing, by the user
equipment, a sending operation according to the uplink
transmission configuration information includes:

sending, by the user equipment, the first uplink in-
formation to the first network node by using the first
uplink subframe; and
sending, by the user equipment, the second uplink
information to the second network node by using the
second uplink subframe.

[0198] In addition, the uplink transmission configura-
tion information is specifically used to indicate a corre-
spondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0199] The uplink transmission configuration informa-
tion is specifically used to indicate a location of the first
downlink subframe of the first downlink carrier and a time
interval between the first uplink subframe and the first
downlink subframe; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second downlink
subframe of the second downlink carrier and a time in-
terval between the second uplink subframe and the sec-
ond downlink subframe.
[0200] Alternatively, the uplink transmission configu-
ration information is specifically used to indicate a loca-
tion of the first uplink subframe of the uplink carrier; and
a location of the second uplink subframe of the uplink
carrier.
[0201] Thereafter, the first network node may send the
foregoing determined uplink transmission configuration
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information to the user equipment.
[0202] Optionally, the uplink transmission configura-
tion information is carried in at least one of the following
messages sent by the first network node:

a broadcast message, a Radio Resource Control
RRC message, a Medium Access Control control
element MAC CE, and a physical layer command.
Therefore, new transmission signaling and messag-
es are not needed, and practicality of the present
invention can be improved. Therefore, the user
equipment may determine, according to the uplink
transmission configuration information, a resource
(the first radio resource) used to transmit the first
uplink information to the first network node and a
resource (the second radio resource) used to trans-
mit the second uplink information to the second net-
work node.

[0203] Optionally, after the receiving, by the user
equipment, uplink transmission configuration information
sent by a first network node, the method further includes:

sending, by the user equipment, second acknowl-
edgement information, so that the first network node
and the second network node determine, according
to the second acknowledgement information, that
the user equipment can send the uplink information
to the first network node and the second network
node according to the uplink transmission configu-
ration information.

[0204] According to the information transmission
method provided in this embodiment of the present in-
vention, after receiving the uplink transmission configu-
ration information, the user equipment sends acknowl-
edgement information to the first network node, which
can improve reliability of transmission of the uplink infor-
mation.
[0205] Optionally, the sending, by the user equipment,
uplink information to the first network node and the sec-
ond network node according to the uplink transmission
configuration information includes:

receiving, by the user equipment, triggering informa-
tion sent by the first network node or the second net-
work node; and
sending, by the user equipment, the uplink informa-
tion to the first network node and the second network
node according to the triggering information and the
uplink transmission configuration information.

[0206] According to the information transmission
method provided in this embodiment of the present in-
vention, the first network node may receive, according
to the uplink transmission configuration information, the
first uplink information sent by the user equipment, which
can reduce power consumption of the first network node,

and implement energy conservation and environment
protection.
[0207] According to the information transmission
method provided in this embodiment of the present in-
vention, a first network node determines uplink transmis-
sion configuration information and sends the uplink trans-
mission configuration information to user equipment,
where the uplink transmission configuration information
indicates a first period and a second period that are dif-
ferent from each other, or the uplink transmission con-
figuration information indicates a first frequency band and
a second frequency band that are different from each
other, so that the user equipment can transmit first uplink
information to the first network node in the first period
and transmit second uplink information to a second net-
work node in the second period, or transmit first uplink
information to the first network node at the first frequency
band and transmit second uplink information to a second
network node at the second frequency band. Therefore,
the user equipment does not need to transmit the second
uplink information to the first network node first for the
first network node to transmit the second uplink informa-
tion to the second network node by using an ideal back-
haul, which can reduce network deployment difficulties.
Furthermore, the present invention can be applied to a
non-fiber backhaul network having a latency, to avoid a
sending delay of physical uplink control channel informa-
tion and a sending delay of physical uplink shared chan-
nel information that are caused by the latency of the back-
haul network, thereby improving wireless communication
efficiency.
[0208] The foregoing describes the information trans-
mission methods according to the embodiments of the
present invention in detail with reference to FIG. 1 to FIG.
6, and the following describes information transmission
apparatuses according to the embodiments of the
present invention in detail with reference to FIG. 7 to FIG.
9.
[0209] FIG. 7 is a schematic block diagram of an infor-
mation transmission apparatus 500 according to an em-
bodiment of the present invention. The apparatus 500
can send first downlink information to user equipment by
using at least one first downlink carrier, a second network
node can send second downlink information to the user
equipment by using at least one second downlink carrier,
and the user equipment can send uplink information to
the apparatus and the second network node by using at
least one uplink carrier. As shown in FIG. 7, the apparatus
500 includes:

a determining unit 510, configured to determine a
first radio resource and a second radio resource that
are different from each other, where the first radio
resource is a resource used for transmitting first up-
link information between the user equipment and the
apparatus and the second radio resource is a re-
source used for transmitting second uplink informa-
tion between the user equipment and the second
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network node;
a sending unit 520, configured to send uplink trans-
mission configuration information to the user equip-
ment, where the uplink transmission configuration
information is used to indicate the first radio resource
and the second radio resource, so that the user
equipment sends the first uplink information to the
apparatus 500 by using the first radio resource ac-
cording to the uplink transmission configuration in-
formation and sends the second uplink information
to the second network node by using the second
radio resource according to the uplink transmission
configuration information; and
a receiving unit 530, configured to receive the first
uplink information sent by the user equipment.

[0210] Optionally, the determining unit 510 is specifi-
cally configured to acquire quality of service QoS of a
current service of the user equipment; and
determine the first radio resource and the second radio
resource according to the QoS of the current service of
the user equipment.
[0211] Optionally, the determining unit 510 is specifi-
cally configured to determine the first radio resource ac-
cording to a transmission requirement of the first uplink
information, where the transmission requirement of the
first uplink information includes at least one of the follow-
ing parameters:

a data volume of the first uplink information, a trans-
mission rate requirement of the first uplink informa-
tion, a maximum tolerable delay of the first uplink
information, a transmission channel status of the first
uplink information, QoS of the first uplink information,
and a load status of the apparatus 500.

[0212] Optionally, the receiving unit 530 is further con-
figured to acquire auxiliary information from the second
network node, where the auxiliary information is used to
indicate a transmission requirement of the second uplink
information, and/or the second radio resource, where the
second radio resource is determined by the second net-
work node according to the transmission requirement of
the second uplink information, and the transmission re-
quirement of the second uplink information includes at
least one of the following parameters: a data volume of
the second uplink information, a transmission rate re-
quirement of the second uplink information, a maximum
tolerable delay of the second uplink information, a trans-
mission channel status of the second uplink information,
QoS of the second uplink information, and a load status
of the second network node; and
the determining unit 510 is specifically configured to de-
termine the second radio resource according to the aux-
iliary information acquired by the receiving unit 530.
[0213] Optionally, the sending unit 520 is further con-
figured to send first request information to the second
network node, so that the second network node sends

auxiliary information to the apparatus 500 according to
the first request information.
[0214] Optionally, the sending unit 520 is further con-
figured to send sub-uplink transmission configuration in-
formation to the second network node, where the sub-
uplink transmission configuration information is used to
instruct the second network node to receive, by using the
second radio resource, the second uplink information
sent by the user equipment.
[0215] Optionally, the receiving unit 530 is further con-
figured to receive first acknowledgement information
sent by the second network node, where the first ac-
knowledgement information is sent by the second net-
work node after the second network node receives the
sub-uplink transmission configuration information; and
the determining unit 510 is further configured to deter-
mine, according to the first acknowledgement informa-
tion, that the second network node can receive, accord-
ing to the sub-uplink transmission configuration informa-
tion, the second uplink information sent by the user equip-
ment.
[0216] Optionally, the receiving unit 530 is further con-
figured to receive second request information sent by the
second network node; and
the determining unit 510 is specifically configured to de-
termine the first radio resource and the second radio re-
source according to the second request information.
[0217] Optionally, the determining unit 510 is specifi-
cally configured to determine the first radio resource and
the second radio resource that are different from each
other, where the first radio resource corresponds to a
first frequency band, and the first frequency band is a
frequency band used to transmit the first uplink informa-
tion between the user equipment and the apparatus 500;
the second radio resource corresponds to a second fre-
quency band, and the second period is a frequency band
used to transmit the second uplink information between
the user equipment and the second network node; and
the first frequency band and the second frequency band
belong to a same carrier.
[0218] Optionally, the determining unit 510 is specifi-
cally configured to determine the first radio resource and
the second radio resource that are different from each
other, where the first radio resource corresponds to a
first period, and the first period is a period for transmitting
the first uplink information between the user equipment
and the apparatus 500; and the second radio resource
corresponds to a second period, and the second period
is a period for transmitting second uplink information be-
tween the user equipment and the second network node.
[0219] Optionally, when the user equipment can send
the uplink information to the apparatus 500 and the sec-
ond network node by using at least two uplink carriers,
the determining unit 510 is specifically configured to de-
termine the first radio resource and the second radio re-
source that are different from each other, where the first
period is specifically a period in which the user equipment
sends the first uplink information to the apparatus 500
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by using a first uplink carrier and the second period is
specifically a period in which the user equipment sends
the second uplink information to the second network
node by using a second uplink carrier, where the first
uplink carrier is different from the second uplink carrier.
[0220] Optionally, when the user equipment can send
the uplink information to the apparatus 500 and the sec-
ond network node by using one uplink carrier, the deter-
mining unit 510 is specifically configured to determine
the first radio resource and the second radio resource
that are different from each other, where the first period
corresponds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to at
least one second uplink subframe of the uplink carrier,
where the first uplink subframe is different from the sec-
ond uplink subframe.
[0221] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a corre-
spondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0222] Optionally, the first downlink information is car-
ried in at least two continuous or discontinuous sub-
frames in the first downlink carrier, and/or
the second downlink information is carried in at least two
continuous or discontinuous subframes in the second
downlink carrier.
[0223] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first downlink subframe of the first downlink carrier
and a time interval between the first uplink subframe and
the first downlink subframe; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second downlink
subframe of the second downlink carrier and a time in-
terval between the second uplink subframe and the sec-
ond downlink subframe.
[0224] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first uplink subframe of the uplink carrier and a
location of the second uplink subframe of the uplink car-
rier.
[0225] Optionally, the determining unit 510 is specifi-
cally configured to determine the first radio resource and
the second radio resource that are different from each
other, where a guard period is set between the first period
and the second period, so that the user equipment per-
forms conversion processing between transmission of
the first uplink information and transmission of the second
uplink information in the guard period.
[0226] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of

the second downlink information.
[0227] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal.
[0228] Optionally, the physical uplink control channel
information includes at least one type of the following
information:

acknowledgement ACK information of a hybrid au-
tomatic repeat request HARQ, negative acknowl-
edgement NACK information of the HARQ, and
scheduling request information.

[0229] Optionally, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0230] Optionally, the sending unit 520 is specifically
configured to add the uplink transmission configuration
information to at least one type of the following informa-
tion and send the at least one type of the following infor-
mation to the user equipment:

a broadcast message, a Radio Resource Control
RRC message, a Medium Access Control control
element MAC CE, and a physical layer command.

[0231] Optionally, the receiving unit 530 is further con-
figured to receive second acknowledgement information
sent by the user equipment; and
the determining unit 510 is further configured to control,
in accordance with the second acknowledgement infor-
mation, the receiving unit 530 to receive the first uplink
information sent by the user equipment.
[0232] Optionally, the sending unit 520 is further con-
figured to send triggering information to the user equip-
ment, so that the user equipment sends the uplink infor-
mation to the apparatus 500 and the second network
node according to the triggering information and the up-
link transmission configuration information.
[0233] Optionally, the determining unit 510 is further
configured to control, according to the transmission con-
figuration information, the receiving unit 530 to receive
the first uplink information sent by the user equipment.
[0234] The information transmission apparatus 500
according to this embodiment of the present invention
may correspond to the first network node (the base sta-
tion of the primary cell or the primary base station) in the
method in the embodiments of the present invention, and
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the units, that is, modules and other operations and/or
functions, of the apparatus 500 are respectively for im-
plementing corresponding processes in the method 100
in FIG. 2, and details are not described herein again for
brevity.
[0235] According to the information transmission ap-
paratus provided in this embodiment of the present in-
vention, a first network node determines uplink transmis-
sion configuration information and sends the uplink trans-
mission configuration information to user equipment,
where the uplink transmission configuration information
indicates a first period and a second period that are dif-
ferent from each other, or the uplink transmission con-
figuration information indicates a first frequency band and
a second frequency band that are different from each
other, so that the user equipment can transmit first uplink
information to the first network node in the first period
and transmit second uplink information to a second net-
work node in the second period, or transmit first uplink
information to the first network node at the first frequency
band and transmit second uplink information to a second
network node at the second frequency band. Therefore,
the user equipment does not need to transmit the second
uplink information to the first network node first for the
first network node to transmit the second uplink informa-
tion to the second network node by using an ideal back-
haul, which can reduce network deployment difficulties.
Furthermore, the present invention can be applied to a
non-fiber backhaul network having a latency, to avoid a
sending delay of physical uplink control channel informa-
tion and a sending delay of physical uplink shared chan-
nel information that are caused by the latency of the back-
haul network, thereby improving wireless communication
efficiency.
[0236] FIG. 8 is a schematic block diagram of an infor-
mation transmission apparatus 600 according to an em-
bodiment of the present invention. The apparatus 600
can send second downlink information to user equipment
by using at least one second downlink carrier, a first net-
work node can send first downlink information to the user
equipment by using at least one first downlink carrier,
and the user equipment can send uplink information to
the first network node and the apparatus 600 by using at
least one uplink carrier. As shown in FIG. 8, the apparatus
600 includes:

a receiving unit 610, configured to receive second
uplink information sent by the user equipment, where
the second uplink information is sent by the user
equipment according to uplink transmission config-
uration information, and the uplink configuration in-
formation is used to indicate a first radio resource
and a second radio resource that are different from
each other, where the first radio resource is a re-
source used for transmitting first uplink information
between the user equipment and the first network
node and the second radio resource is a resource
used for transmitting the second uplink information

between the user equipment and the apparatus 600.

[0237] Optionally, the apparatus 600 further includes:

a sending unit 620, configured to send auxiliary in-
formation to the first network node, where the auxil-
iary information is used to indicate a transmission
requirement of the second uplink information, so that
the first network node determines the second radio
resource according to the auxiliary information,
where the transmission requirement of the second
uplink information includes at least one of the follow-
ing parameters:

a data volume of the second uplink information,
a transmission rate requirement of the second
uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information,
QoS of the second uplink information, and a load
status of the apparatus 600.

[0238] Optionally, the apparatus 600 further includes:

a determining unit 630, configured to determine the
second radio resource according to a transmission
requirement of the second uplink information, where
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the apparatus 600; and
a sending unit 620, configured to send the auxiliary
information to the first network node, where the aux-
iliary information is used to indicate the second radio
resource.

[0239] Optionally, the receiving unit 610 is further con-
figured to receive first request information sent by the
first network node; and
the sending unit 620 is further configured to send the
auxiliary information to the first network node according
to the first request information.
[0240] Optionally, the receiving unit 610 is further con-
figured to receive sub-uplink transmission configuration
information sent by the first network node, where the sub-
uplink transmission configuration information is used to
instruct the apparatus 600 to receive, by using the second
radio resource, the second uplink information sent by the
user equipment; and
receive, according to the sub-uplink transmission config-
uration information, the second uplink information sent
by the user equipment.
[0241] Optionally, the apparatus 600 further includes:
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a sending unit 620, configured to send first acknowl-
edgement information to the first network node, so
that the first network node determines, according to
the first acknowledgement information, that the ap-
paratus 600 can receive, by using the sub-uplink
transmission configuration information, the second
uplink information sent by the user equipment.

[0242] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the user equipment and the first network
node; the second radio resource corresponds to a sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the user equipment and the apparatus 600; and
the first frequency band and the second frequency band
belong to a same carrier.
[0243] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-
mitting the first uplink information between the user
equipment and the first network node; and the second
radio resource corresponds to a second period, and the
second period is a period for transmitting the second up-
link information between the user equipment and the ap-
paratus 600.
[0244] Optionally, when the user equipment can send
the uplink information to the first network node and the
apparatus 600 by using at least two uplink carriers, the
first period is specifically a period in which the user equip-
ment sends the first uplink information to the first network
node by using a first uplink carrier and the second period
is specifically a period in which the user equipment sends
the first uplink information to the apparatus 600 by using
a second uplink carrier.
[0245] Optionally, when the user equipment can send
the uplink information to the first network node and the
apparatus 600 by using one uplink carrier, the first period
corresponds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to at
least one second uplink subframe of the uplink carrier,
where the first uplink subframe is different from the sec-
ond uplink subframe.
[0246] Optionally, the sub-uplink transmission config-
uration information is specifically used to indicate a cor-
respondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0247] Optionally, the second downlink information is
carried in at least two continuous or discontinuous sub-
frames in the first downlink carrier.
[0248] Optionally, the sub-uplink transmission config-
uration information is specifically used to indicate a loca-

tion of the second downlink subframe of the second
downlink carrier and a time interval between the second
uplink subframe and the second downlink subframe.
[0249] Optionally, the sub-uplink transmission config-
uration information is specifically used to indicate a loca-
tion of the second uplink subframe of the uplink carrier.
[0250] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of
the second downlink information.
[0251] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal that are for the second
downlink information.
[0252] Optionally, the physical uplink control channel
information includes at least one type of the following
information:

acknowledgement ACK information of a hybrid au-
tomatic repeat request HARQ, negative acknowl-
edgement NACK information of the HARQ, and
scheduling request information.

[0253] Optionally, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0254] Optionally, the apparatus 600 further includes:

a sending unit 620, configured to send triggering in-
formation to the user equipment, so that the user
equipment sends the uplink information to the first
network node and the apparatus 600 according to
the triggering information and the uplink transmis-
sion configuration information.

[0255] Optionally, the first radio resource and the sec-
ond radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the user
equipment, a data transmission requirement of the
first uplink information, and the data transmission
requirement of the second uplink information, where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
eters: a data volume of the first uplink information, a
transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
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link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node;
and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: the data volume of the second uplink in-
formation, the transmission rate requirement of the
second uplink information, the maximum tolerable
delay of the second uplink information, the transmis-
sion channel status of the second uplink information,
the QoS of the second uplink information, and the
load status of the apparatus 600.

[0256] The information transmission apparatus 600
according to this embodiment of the present invention
may correspond to the second network node (the base
station of the secondary cell or the secondary base sta-
tion) in the method in the embodiments of the present
invention, and the units, that is, modules and other op-
erations and/or functions, of the apparatus 600 are re-
spectively for implementing corresponding processes in
the method 300 in FIG. 5, and details are not described
herein again for brevity.
[0257] According to the information transmission ap-
paratus provided in this embodiment of the present in-
vention, a first network node determines uplink transmis-
sion configuration information and sends the uplink trans-
mission configuration information to user equipment,
where the uplink transmission configuration information
indicates a first period and a second period that are dif-
ferent from each other, or the uplink transmission con-
figuration information indicates a first frequency band and
a second frequency band that are different from each
other, so that the user equipment can transmit first uplink
information to the first network node in the first period
and transmit second uplink information to a second net-
work node in the second period, or transmit first uplink
information to the first network node at the first frequency
band and transmit second uplink information to a second
network node at the second frequency band. Therefore,
the user equipment does not need to transmit the second
uplink information to the first network node for the first
network node to transmit the second uplink information
to the second network node by using an ideal backhaul,
which can reduce network deployment difficulties. Fur-
thermore, the present invention can be applied to a non-
fiber backhaul network having a latency, to avoid a send-
ing delay of physical uplink control channel information
and a sending delay of physical uplink shared channel
information that are caused by the latency of the backhaul
network, thereby improving wireless communication ef-
ficiency.
[0258] FIG. 9 is a schematic block diagram of an infor-
mation transmission apparatus 700 according to an em-
bodiment of the present invention. The apparatus 700
can send uplink information to a first network node and
a second network node by using at least one uplink car-

rier, the first network node can send first downlink infor-
mation to the apparatus 700 by using at least one first
downlink carrier, and the second network node can send
second downlink information to the apparatus 700 by us-
ing at least one second downlink carrier. As shown in
FIG. 9, the apparatus 700 includes:

a receiving unit 710, configured to receive uplink
transmission configuration information sent by the
first network node, where the uplink configuration
information is used to indicate a first radio resource
and a second radio resource that are different from
each other, where the first radio resource is a re-
source used for transmitting first uplink information
between the apparatus 700 and the first network
node and the second radio resource is a resource
used for transmitting second uplink information be-
tween the apparatus 700 and the second network
node; and
a sending unit 720, configured to perform a sending
operation according to the uplink transmission con-
figuration information, to send the first uplink infor-
mation to the first network node by using the first
radio resource and send the second uplink informa-
tion to the second network node by using the second
radio resource.

[0259] Optionally, the first radio resource and the sec-
ond radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the ap-
paratus 700, a data transmission requirement of the
first uplink information, and a data transmission re-
quirement of the second uplink information, where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
eters: a data volume of the first uplink information, a
transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node;
and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node.

[0260] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the apparatus 700 and the first network
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node; the second radio resource corresponds to a sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the apparatus 700 and the second network
node; and the first frequency band and the second fre-
quency band belong to a same carrier.
[0261] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-
mitting the first uplink information between the apparatus
700 and the first network node; and the second radio
resource corresponds to a second period, and the sec-
ond period is a period for transmitting the second uplink
information between the apparatus 700 and the second
network node.
[0262] Optionally, when the apparatus 700 can send
the uplink information to the first network node and the
second network node by using at least two uplink carriers,
the sending unit 720 is specifically configured to send
the first uplink information to the first network node by
using a first uplink carrier in the first period; and
send the second uplink information to the second network
node by using a second uplink carrier in the second pe-
riod, where the first uplink carrier is different from the
second uplink carrier.
[0263] Optionally, when the apparatus 700 can send
the uplink information to the first network node and the
second network node by using one uplink carrier, the first
period corresponds to at least one first uplink subframe
of the uplink carrier and the second period corresponds
to at least one second uplink subframe of the uplink car-
rier, where the first uplink subframe is different from the
second uplink subframe, and the sending unit 720 is spe-
cifically configured to send the first uplink information to
the first network node by using the first uplink subframe;
and
send the second uplink information to the second network
node by using the second uplink subframe.
[0264] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a corre-
spondence between a first downlink subframe and the
first uplink subframe, where the first downlink subframe
is at least one subframe of the first downlink carrier used
to carry the first downlink information; and
the uplink transmission configuration information is spe-
cifically used to indicate a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the second downlink subframe is at least
one subframe of the second downlink carrier used to car-
ry the second downlink information.
[0265] Optionally, the first downlink information is car-
ried in at least two continuous or discontinuous sub-
frames in the first downlink carrier, and/or
the second downlink information is carried in at least two
continuous or discontinuous subframes in the first down-
link carrier.
[0266] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first downlink subframe of the first downlink carrier

and a time interval between the first uplink subframe and
the first downlink subframe; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second downlink
subframe of the second downlink carrier and a time in-
terval between the second uplink subframe and the sec-
ond downlink subframe.
[0267] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first uplink subframe of the uplink carrier; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second uplink
subframe of the uplink carrier.
[0268] Optionally, a guard period is set between a first
period and a second period, so that the sending unit 720
is specifically configured to perform conversion process-
ing between transmission of the first uplink information
and transmission of the second uplink information in the
guard period according to the uplink transmission con-
figuration information.
[0269] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of
the second downlink information.
[0270] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal.
[0271] Optionally, the physical uplink control channel
information includes at least one type of the following
information:

acknowledgement ACK information of a hybrid au-
tomatic repeat request HARQ, negative acknowl-
edgement NACK information of the HARQ, and
scheduling request information.

[0272] Optionally, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0273] Optionally, the uplink transmission configura-
tion information is carried in at least one of the following
messages sent by the first network node:

a broadcast message, a Radio Resource Control
RRC message, a Medium Access Control control
element MAC CE, and a physical layer command.

[0274] Optionally, the sending unit 720 is further con-
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figured to send first acknowledgement information, so
that the first network node and the second network node
determine, according to the first acknowledgement infor-
mation, that the apparatus 700 can send the uplink infor-
mation to the first network node and the second network
node according to the uplink transmission configuration
information.
[0275] Optionally, the receiving unit 710 is further con-
figured to receive triggering information sent by the first
network node or the second network node; and
the sending unit 720 is specifically configured to send
the uplink information to the first network node and the
second network node according to the triggering infor-
mation and the uplink transmission configuration infor-
mation.
[0276] The information transmission apparatus 700
according to this embodiment of the present invention
may correspond to the user equipment in the method in
the embodiment of the present invention, and the units,
that is, modules, and other operations and/or functions,
of the apparatus 700 are respectively for implementing
corresponding processes in the method 400 in FIG. 6,
and details are not described herein again for brevity.
[0277] According to the information transmission ap-
paratus provided in this embodiment of the present in-
vention, a first network node determines uplink transmis-
sion configuration information and sends the uplink trans-
mission configuration information to user equipment,
where the uplink transmission configuration information
indicates a first period and a second period that are dif-
ferent from each other, or the uplink transmission con-
figuration information indicates a first frequency band and
a second frequency band that are different from each
other, so that the user equipment can transmit first uplink
information to the first network node in the first period
and transmit second uplink information to a second net-
work node in the second period, or transmit first uplink
information to the first network node at the first frequency
band and transmit second uplink information to a second
network node at the second frequency band. Therefore,
the user equipment does not need to transmit the second
uplink information to the first network node for the first
network node to transmit the second uplink information
to the second network node by using an ideal backhaul,
which can reduce network deployment difficulties. Fur-
thermore, the present invention can be applied to a non-
fiber backhaul network having a latency, to avoid a send-
ing delay of physical uplink control channel information
and a sending delay of physical uplink shared channel
information that are caused by the latency of the backhaul
network, thereby improving wireless communication ef-
ficiency.
[0278] The foregoing describes the information trans-
mission methods according to the embodiments of the
present invention in detail with reference to FIG. 1 to FIG.
6, and the following describes information transmission
devices according to the embodiments of the present in-
vention in detail with reference to FIG. 10 to FIG. 12.

[0279] FIG. 10 is a schematic block diagram of an in-
formation transmission device 800 according to an em-
bodiment of the present invention. The device 800 can
send first downlink information to user equipment by us-
ing at least one first downlink carrier, a second network
node can send second downlink information to the user
equipment by using at least one second downlink carrier,
and the user equipment can send uplink information to
the device and the second network node by using at least
one uplink carrier. As shown in FIG. 10, the device 800
includes:

a bus 810;
a processor 820 connected to the bus 810;
a memory 830 connected to the bus 810; and
a transceiver 840 connected to the bus 810, where
the processor 820 invokes, by using the bus 810, a
program stored in the memory 830, to determine a
first radio resource and a second radio resource that
are different from each other, where the first radio
resource is a resource used for transmitting first up-
link information between the user equipment and the
device 800 and the second radio resource is a re-
source used for transmitting second uplink informa-
tion between the user equipment and the second
network node;
control the transceiver 840 to send uplink transmis-
sion configuration information to the user equipment,
where the uplink transmission configuration informa-
tion is used to indicate the first radio resource and
the second radio resource, so that the user equip-
ment sends the first uplink information to the device
800 by using the first radio resource according to the
uplink transmission configuration information and
sends the second uplink information to the second
network node by using the second radio resource
according to the uplink transmission configuration
information; and
control the transceiver 840 to receive the first uplink
information sent by the user equipment.

[0280] Optionally, the processor 820 is specifically
configured to acquire quality of service QoS of a current
service of the user equipment; and
determine the first radio resource and the second radio
resource according to the QoS of the current service of
the user equipment.
[0281] Optionally, the processor 820 is specifically
configured to determine the first radio resource according
to a transmission requirement of the first uplink informa-
tion, where the transmission requirement of the first up-
link information includes at least one of the following pa-
rameters:

a data volume of the first uplink information, a trans-
mission rate requirement of the first uplink informa-
tion, a maximum tolerable delay of the first uplink
information, a transmission channel status of the first
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uplink information, QoS of the first uplink information,
and a load status of the device 800.

[0282] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to acquire aux-
iliary information from the second network node, where
the auxiliary information is used to indicate a transmis-
sion requirement of the second uplink information, and/or
the second radio resource, where the second radio re-
source is determined by the second network node ac-
cording to the transmission requirement of the second
uplink information, and the transmission requirement of
the second uplink information includes at least one of the
following parameters: a data volume of the second uplink
information, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay of the
second uplink information, a transmission channel status
of the second uplink information, QoS of the second up-
link information, and a load status of the second network
node; and
determine the second radio resource according to the
auxiliary information.
[0283] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to send first re-
quest information to the second network node, so that
the second network node sends auxiliary information to
the device 800 according to the first request information.
[0284] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to send sub-
uplink transmission configuration information to the sec-
ond network node, where the sub-uplink transmission
configuration information is used to instruct the second
network node to receive, by using the second radio re-
source, the second uplink information sent by the user
equipment.
[0285] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to receive first
acknowledgement information sent by the second net-
work node, where the first acknowledgement information
is sent by the second network node after the second net-
work node receives the sub-uplink transmission config-
uration information; and
determine, according to the first acknowledgement infor-
mation, that the second network node can receive, ac-
cording to the sub-uplink transmission configuration in-
formation, the second uplink information sent by the user
equipment.
[0286] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to receive sec-
ond request information sent by the second network
node; and
determine the first radio resource and the second radio
resource according to the second request information.
[0287] Optionally, the processor 820 is specifically
configured to determine the first radio resource and the
second radio resource that are different from each other,
where the first radio resource corresponds to a first fre-
quency band, and the first frequency band is a frequency

band used to transmit the first uplink information between
the user equipment and the device 800; the second radio
resource corresponds to a second frequency band, and
the second period is a frequency band used to transmit
the second uplink information between the user equip-
ment and the second network node; and the first frequen-
cy band and the second frequency band belong to a same
carrier.
[0288] Optionally, the processor 820 is specifically
configured to determine the first radio resource and the
second radio resource that are different from each other,
where the first radio resource corresponds to a first pe-
riod, and the first period is a period for transmitting the
first uplink information between the user equipment and
the device 800; and the second radio resource corre-
sponds to a second period, and the second period is a
period for transmitting the second uplink information be-
tween the user equipment and the second network node.
[0289] Optionally, when the user equipment can send
the uplink information to the device 800 and the second
network node by using at least two uplink carriers, the
processor 820 is specifically configured to determine the
first radio resource and the second radio resource that
are different from each other, where the first period is
specifically a period in which the user equipment sends
the first uplink information to the device 800 by using a
first uplink carrier and the second period is specifically a
period in which the user equipment sends the second
uplink information to the second network node by using
a second uplink carrier, where the first uplink carrier is
different from the second uplink carrier.
[0290] Optionally, when the user equipment can send
the uplink information to the device 800 and the second
network node by using one uplink carrier, the processor
820 is specifically configured to determine the first radio
resource and the second radio resource that are different
from each other, where the first period corresponds to at
least one first uplink subframe of the uplink carrier and
the second period corresponds to at least one second
uplink subframe of the uplink carrier, where the first uplink
subframe is different from the second uplink subframe.
[0291] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a corre-
spondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0292] Optionally, the first downlink information is car-
ried in at least two continuous or discontinuous sub-
frames in the first downlink carrier, and/or
the second downlink information is carried in at least two
continuous or discontinuous subframes in the second
downlink carrier.
[0293] Optionally, the uplink transmission configura-
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tion information is specifically used to indicate a location
of the first downlink subframe of the first downlink carrier
and a time interval between the first uplink subframe and
the first downlink subframe; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second downlink
subframe of the second downlink carrier and a time in-
terval between the second uplink subframe and the sec-
ond downlink subframe.
[0294] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first uplink subframe of the uplink carrier and a
location of the second uplink subframe of the uplink car-
rier.
[0295] Optionally, the processor 820 is specifically
configured to determine the first radio resource and the
second radio resource that are different from each other,
where a guard period is set between the first period and
the second period, so that the user equipment performs
conversion processing between transmission of the first
uplink information and transmission of the second uplink
information in the guard period.
[0296] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of
the second downlink information.
[0297] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal.
[0298] Optionally, the physical uplink control channel
information includes at least one type of the following
information:

acknowledgement ACK information of a hybrid au-
tomatic repeat request HARQ, negative acknowl-
edgement NACK information of the HARQ, and
scheduling request information.

[0299] Optionally, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0300] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to add the uplink
transmission configuration information to at least one
type of the following information and send the at least
one type of the following information to the user equip-
ment:

a broadcast message, a Radio Resource Control
RRC message, a Medium Access Control control
element MAC CE, and a physical layer command.

[0301] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to receive sec-
ond acknowledgement information sent by the user
equipment; and
control, in accordance with the second acknowledge-
ment information, the transceiver 840 to receive the first
uplink information sent by the user equipment.
[0302] Optionally, the processor 820 is specifically
configured to control the transceiver 840 to send trigger-
ing information to the user equipment, so that the user
equipment sends the uplink information to the device 800
and the second network node according to the triggering
information and the uplink transmission configuration in-
formation.
[0303] Optionally, the processor 820 is specifically
configured to control, according to the transmission con-
figuration information, the transceiver 840 to receive the
first uplink information sent by the user equipment.
[0304] In specific application, the device 800 may be
embedded into a wireless communications device such
as a base station, or the device 800 is a wireless com-
munications device such as a base station. The device
800 may also include a carrier accommodating a transmit
circuit and a receive circuit, to perform data transmission
and receiving between the device 800 and a remote lo-
cation. In this embodiment, the transceiver 840 includes
a transmit circuit, a receive circuit, a power controller, a
decoding processor, and an antenna. The transmit circuit
and the receive circuit may be coupled into the antenna.
In addition, in different products, the decoder may be
specifically integrated with the processor 820.
[0305] The processor 820 may implement or execute
methods, steps, and logical block diagrams disclosed in
the embodiments of the present invention. The general
purpose processor 820 may be a microprocessor or the
processor may be any conventional processor, decoder,
or the like. Steps of the methods disclosed with reference
to the embodiments of the present invention may be di-
rectly executed and completed by means of a hardware
processor, or may be executed and completed by using
a combination of hardware and software modules in the
decoding processor. The software module may be locat-
ed in a mature storage medium in the field, such as a
random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electri-
cally-erasable programmable memory, or a register. The
storage medium is located in the memory 830, and the
processor 820 reads information in the memory 830 and
completes the steps in the foregoing methods in combi-
nation with hardware of the processor 820.
[0306] It should be understood that in this embodiment
of the present invention, the processor 820 may be a
central processing unit (Central Processing Unit, "CPU"
for short), or the processor 820 may be another general
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purpose processor, a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or another programmable
logical device, a discrete gate or a transistor logical de-
vice, a discrete hardware component, or the like. The
general purpose processor may be a microprocessor or
the processor may be any conventional processor or the
like.
[0307] The memory 830 may include a read-only mem-
ory and a random access memory, and provides an in-
struction and data to the processor 820. Apart of the
memory 830 may further include a non-volatile random
access memory. For example, the memory 830 may fur-
ther store device type information.
[0308] The bus 810, besides including a data bus, may
further include a power bus, a control bus, a status signal
bus, and the like. However, for clear description, various
buses are marked as the bus 810 in the figure.
[0309] In an implementation process, each step of the
method may be completed by using an integrated logic
circuit of hardware in the encoding processor 820 or an
instruction in a software form. Steps of the methods dis-
closed with reference to the embodiments of the present
invention may be directly executed and completed by
means of a hardware processor, or may be executed and
completed by using a combination of hardware and soft-
ware modules in the processor. The software module
may be located in a mature storage medium in the field,
such as a random access memory, a flash memory, a
read-only memory, a programmable read-only memory,
an electrically-erasable programmable memory, or a reg-
ister. The storage medium is located in the memory 830,
and the processor 820 reads information in the memory
830 and completes the steps in the foregoing methods
in combination with hardware of the processor 820. To
avoid repetition, details are not described herein again.
[0310] The information transmission device 800 ac-
cording to this embodiment of the present invention may
correspond to the first network node (the base station of
the primary cell or the primary base station) in the method
in the embodiments of the present invention, and the
units, that is, modules, and other operations and/or func-
tions, of the device 800 are respectively for implementing
corresponding processes in the method 100 in FIG. 2,
and details are not described herein again for brevity.
[0311] According to the information transmission de-
vice provided in this embodiment of the present invention,
a first network node determines uplink transmission con-
figuration information and sends the uplink transmission
configuration information to user equipment, where the
uplink transmission configuration information indicates a
first period and a second period that are different from
each other, or the uplink transmission configuration in-
formation indicates a first frequency band and a second
frequency band that are different from each other, so that
the user equipment can transmit first uplink information
to the first network node in the first period and transmit
second uplink information to a second network node in

the second period, or transmit first uplink information to
the first network node at the first frequency band and
transmit second uplink information to a second network
node at the second frequency band. Therefore, the user
equipment does not need to transmit the second uplink
information to the first network node for the first network
node to transmit the second uplink information to the sec-
ond network node by using an ideal backhaul, which can
reduce network deployment difficulties. Furthermore, the
present invention can be applied to a non-fiber backhaul
network having a latency, to avoid a sending delay of
physical uplink control channel information and a sending
delay of physical uplink shared channel information that
are caused by the latency of the backhaul network, there-
by improving wireless communication efficiency.
[0312] FIG. 11 is a schematic block diagram of an in-
formation transmission device 900 according to an em-
bodiment of the present invention. The device 900 can
send second downlink information to user equipment by
using at least one second downlink carrier, a first network
node can send first downlink information to the user
equipment by using at least one first downlink carrier,
and the user equipment can send uplink information to
the first network node and the device 900 by using at
least one uplink carrier. As shown in FIG. 11, the device
900 includes:

a bus 910;
a processor 920 connected to the bus 910;
a memory 930 connected to the bus 910; and
a transceiver 940 connected to the bus 910, where
the processor 920 invokes, by using the bus 910, a
program stored in the memory 930, to control the
transceiver 940 to receive second uplink information
sent by the user equipment, where the second uplink
information is sent by the user equipment according
to uplink transmission configuration information, and
the uplink configuration information is used to indi-
cate a first radio resource and a second radio re-
source that are different from each other, where the
first radio resource is a resource used for transmitting
first uplink information between the user equipment
and the first network node and the second radio re-
source is a resource used for transmitting the second
uplink information between the user equipment and
the device 900.

[0313] Optionally, the processor 920 is specifically
configured to control the transceiver 940 to send auxiliary
information to the first network node, where the auxiliary
information is used to indicate a transmission require-
ment of the second uplink information, so that the first
network node determines the second radio resource ac-
cording to the auxiliary information, where the transmis-
sion requirement of the second uplink information in-
cludes at least one of the following parameters:

a data volume of the second uplink information, a
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transmission rate requirement of the second uplink
information, a maximum tolerable delay of the sec-
ond uplink information, a transmission channel sta-
tus of the second uplink information, QoS of the sec-
ond uplink information, and a load status of the de-
vice 900.

[0314] Optionally, the processor 920 is specifically
configured to determine the second radio resource ac-
cording to a transmission requirement of the second up-
link information, where the transmission requirement of
the second uplink information includes at least one of the
following parameters: a data volume of the second uplink
information, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay of the
second uplink information, a transmission channel status
of the second uplink information, QoS of the second up-
link information, and a load status of the device 900; and
control the transceiver 940 to send auxiliary information
to the first network node, where the auxiliary information
is used to indicate the second radio resource.
[0315] The processor 920 is specifically configured to
control the transceiver 940 to receive first request infor-
mation sent by the first network node; and
control, according to the first request information, the
transceiver 940 to send the auxiliary information to the
first network node.
[0316] Optionally, the processor 920 is specifically
configured to control the transceiver 940 to receive sub-
uplink transmission configuration information sent by the
first network node, where the sub-uplink transmission
configuration information is used to instruct the device
900 to receive, by using the second radio resource, the
second uplink information sent by the user equipment;
and
control, according to the sub-uplink transmission config-
uration information, the transceiver 940 to receive the
second uplink information sent by the user equipment.
[0317] The processor 920 is specifically configured to
control the transceiver 940 to send first acknowledge-
ment information to the first network node, so that the
first network node determines, according to the first ac-
knowledgement information, that the device 900 can re-
ceive, by using the sub-uplink transmission configuration
information, the second uplink information sent by the
user equipment.
[0318] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the user equipment and the first network
node; the second radio resource corresponds to a sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the user equipment and the device 900; and the
first frequency band and the second frequency band be-
long to a same carrier.
[0319] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-

mitting the first uplink information between the user
equipment and the first network node; and the second
radio resource corresponds to a second period, and the
second period is a period for transmitting the second up-
link information between the user equipment and the de-
vice 900.
[0320] Optionally, when the user equipment can send
the uplink information to the first network node and the
device 900 by using at least two uplink carriers, the first
period is specifically a period in which the user equipment
sends the first uplink information to the first network node
by using a first uplink carrier and the second period is
specifically a period in which the user equipment sends
the first uplink information to the device 900 by using a
second uplink carrier.
[0321] Optionally, when the user equipment can send
the uplink information to the first network node and the
device 900 by using one uplink carrier, the first period
corresponds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to at
least one second uplink subframe of the uplink carrier,
where the first uplink subframe is different from the sec-
ond uplink subframe.
[0322] Optionally, the sub-uplink transmission config-
uration information is specifically used to indicate a cor-
respondence between a first downlink subframe and the
first uplink subframe and a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the first downlink subframe is at least one
subframe of the first downlink carrier used to carry the
first downlink information and the second downlink sub-
frame is at least one subframe of the second downlink
carrier used to carry the second downlink information.
[0323] Optionally, the second downlink information is
carried in at least two continuous or discontinuous sub-
frames in the first downlink carrier.
[0324] Optionally, the sub-uplink transmission config-
uration information is specifically used to indicate a loca-
tion of the second downlink subframe of the second
downlink carrier and a time interval between the second
uplink subframe and the second downlink subframe.
[0325] Optionally, the sub-uplink transmission config-
uration information is specifically used to indicate a loca-
tion of the second uplink subframe of the uplink carrier.
[0326] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of
the second downlink information.
[0327] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal that are for the second
downlink information.
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[0328] Optionally, the physical uplink control channel
information includes at least one type of the following
information:

acknowledgement ACK information of a hybrid au-
tomatic repeat request HARQ, negative acknowl-
edgement NACK information of the HARQ, and
scheduling request information.

[0329] Optionally, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0330] Optionally, the processor 920 is specifically
configured to control the transceiver 940 to send trigger-
ing information to the user equipment, so that the user
equipment sends the uplink information to the first net-
work node and the device 900 according to the triggering
information and the uplink transmission configuration in-
formation.
[0331] Optionally, the first radio resource and the sec-
ond radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the user
equipment, a data transmission requirement of the
first uplink information, and the data transmission
requirement of the second uplink information, where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
eters: a data volume of the first uplink information, a
transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node;
and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: the data volume of the second uplink in-
formation, the transmission rate requirement of the
second uplink information, the maximum tolerable
delay of the second uplink information, the transmis-
sion channel status of the second uplink information,
the QoS of the second uplink information, and the
load status of the device 900.

[0332] In specific application, the device 900 may be
embedded into a wireless communications device such
as a base station, or the device 900 is a wireless com-
munications device such as a base station. The device
800 may also include a carrier accommodating a transmit
circuit and a receive circuit, to perform data transmission
and receiving between the device 800 and a remote lo-
cation. In this embodiment, the transceiver 940 includes

a transmit circuit, a receive circuit, a power controller, a
decoding processor, and an antenna. The transmit circuit
and the receive circuit may be coupled into the antenna.
In addition, in different products, the decoder may be
specifically integrated with the processor 920.
[0333] The processor 920 may implement or execute
methods, steps, and logical block diagrams disclosed in
the embodiments of the present invention. The general
purpose processor 920 may be a microprocessor or the
processor may be any conventional processor, decoder,
or the like. Steps of the methods disclosed with reference
to the embodiments of the present invention may be di-
rectly executed and completed by means of a hardware
processor, or may be executed and completed by using
a combination of hardware and software modules in the
decoding processor. The software module may be locat-
ed in a mature storage medium in the field, such as a
random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electri-
cally-erasable programmable memory, or a register. The
storage medium is located in the memory 930, and the
processor 920 reads information in the memory 930 and
completes the steps in the foregoing methods in combi-
nation with hardware of the processor 920.
[0334] It should be understood that in this embodiment
of the present invention, the processor 920 may be a
central processing unit (Central Processing Unit, "CPU"
for short), or the processor 920 may be another general
purpose processor, a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or another programmable
logical device, a discrete gate or a transistor logical de-
vice, a discrete hardware component, or the like. The
general purpose processor may be a microprocessor or
the processor may be any conventional processor or the
like.
[0335] The memory 930 may include a read-only mem-
ory and a random access memory, and provides an in-
struction and data to the processor 920. Apart of the
memory 930 may further include a non-volatile random
access memory. For example, the memory 930 may fur-
ther store device type information.
[0336] The bus system 910, besides including a data
bus, may further include a power bus, a control bus, a
status signal bus, and the like. However, for clear de-
scription, various buses are marked as the bus 910 in
the figure.
[0337] In an implementation process, each step of the
method may be completed by using an integrated logic
circuit of hardware in the encoding processor 920 or an
instruction in a software form. Steps of the methods dis-
closed with reference to the embodiments of the present
invention may be directly executed and completed by
means of a hardware processor, or may be executed and
completed by using a combination of hardware and soft-
ware modules in the processor. The software module
may be located in a mature storage medium in the field,
such as a random access memory, a flash memory, a

71 72 



EP 3 043 611 A1

38

5

10

15

20

25

30

35

40

45

50

55

read-only memory, a programmable read-only memory,
an electrically-erasable programmable memory, or a reg-
ister. The storage medium is located in the memory 930,
and the processor 920 reads information in the memory
930 and completes the steps in the foregoing methods
in combination with hardware of the processor 920. To
avoid repetition, details are not described herein again.
[0338] The information transmission device 900 ac-
cording to this embodiment of the present invention may
correspond to the second network node (the base station
of the secondary cell or the secondary base station) in
the method in the embodiments of the present invention,
and the units, that is, modules, and other operations
and/or functions, of the device 900 are respectively for
implementing corresponding processes in the method
300 in FIG. 5, and details are not described herein again
for brevity.
[0339] According to the information transmission de-
vice provided in this embodiment of the present invention,
a first network node determines uplink transmission con-
figuration information and sends the uplink transmission
configuration information to user equipment, where the
uplink transmission configuration information indicates a
first period and a second period that are different from
each other, or the uplink transmission configuration in-
formation indicates a first frequency band and a second
frequency band that are different from each other, so that
the user equipment can transmit first uplink information
to the first network node in the first period and transmit
second uplink information to a second network node in
the second period, or transmit first uplink information to
the first network node at the first frequency band and
transmit second uplink information to a second network
node at the second frequency band. Therefore, the user
equipment does not need to transmit the second uplink
information to the first network node for the first network
node to transmit the second uplink information to the sec-
ond network node by using an ideal backhaul, which can
reduce network deployment difficulties. Furthermore, the
present invention can be applied to a non-fiber backhaul
network having a latency, to avoid a sending delay of
physical uplink control channel information and a sending
delay of physical uplink shared channel information that
are caused by the latency of the backhaul network, there-
by improving wireless communication efficiency.
[0340] FIG. 12 is a schematic block diagram of an in-
formation transmission device 1000 according to an em-
bodiment of the present invention. The device 1000 can
send uplink information to a first network node and a sec-
ond network node by using at least one uplink carrier,
the first network node can send first downlink information
to the device 1000 by using at least one first downlink
carrier, and the second network node can send second
downlink information to the device 1000 by using at least
one second downlink carrier. As shown in FIG. 12, the
device 1000 includes:

a bus 1010;

a processor 1020 connected to the bus 1010;
a memory 1030 connected to the bus 1010;
a transceiver 1040 connected to the bus 1010, where
the processor 1020 invokes, by using the bus 1010,
a program stored in the memory 1030, to control the
transceiver 1040 to receive uplink transmission con-
figuration information sent by the first network node,
where the uplink configuration information is used to
indicate a first radio resource and a second radio
resource that are different from each other, where
the first radio resource is a resource used for trans-
mitting first uplink information between the user
equipment and the first network node and the second
radio resource is a resource used for transmitting
second uplink information between the user equip-
ment and the second network node; and
control, according to the uplink transmission config-
uration information, the transceiver 1040 to send the
first uplink information to the first network node by
using the first radio resource and send the second
uplink information to the second network node by
using the second radio resource.

[0341] Optionally, the first radio resource and the sec-
ond radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the user
equipment, a data transmission requirement of the
first uplink information, and a data transmission re-
quirement of the second uplink information, where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
eters: a data volume of the first uplink information, a
transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node;
and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node.

[0342] Optionally, the first radio resource corresponds
to a first frequency band, and the first frequency band is
a frequency band used to transmit the first uplink infor-
mation between the user equipment and the first network
node; the second radio resource corresponds to a sec-
ond frequency band, and the second period is a frequen-
cy band used to transmit the second uplink information
between the user equipment and the second network
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node; and the first frequency band and the second fre-
quency band belong to a same carrier.
[0343] Optionally, the first radio resource corresponds
to a first period, and the first period is a period for trans-
mitting the first uplink information between the user
equipment and the first network node; and the second
radio resource corresponds to a second period, and the
second period is a period for transmitting the second up-
link information between the user equipment and the sec-
ond network node.
[0344] Optionally, when the user equipment can send
the uplink information to the first network node and the
second network node by using at least two uplink carriers,
the processor 1020 is specifically configured to control
the transceiver 1040 to send the first uplink information
to the first network node by using a first uplink carrier in
the first period; and
control the transceiver 1040 to send the second uplink
information to the second network node by using a sec-
ond uplink carrier in the second period, where the first
uplink carrier is different from the second uplink carrier.
[0345] Optionally, when the user equipment can send
the uplink information to the first network node and the
second network node by using one uplink carrier, the first
period corresponds to at least one first uplink subframe
of the uplink carrier and the second period corresponds
to at least one second uplink subframe of the uplink car-
rier, where the first uplink subframe is different from the
second uplink subframe, and the processor 1020 is spe-
cifically configured to control the transceiver 1040 to send
the first uplink information to the first network node by
using the first uplink subframe; and
control the transceiver 1040 to send the second uplink
information to the second network node by using the sec-
ond uplink subframe.
[0346] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a corre-
spondence between a first downlink subframe and the
first uplink subframe, where the first downlink subframe
is at least one subframe of the first downlink carrier used
to carry the first downlink information; and
the uplink transmission configuration information is spe-
cifically used to indicate a correspondence between a
second downlink subframe and the second uplink sub-
frame, where the second downlink subframe is at least
one subframe of the second downlink carrier used to car-
ry the second downlink information.
[0347] Optionally, the first downlink information is car-
ried in at least two continuous or discontinuous sub-
frames in the first downlink carrier, and/or
the second downlink information is carried in at least two
continuous or discontinuous subframes in the first down-
link carrier.
[0348] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first downlink subframe of the first downlink carrier
and a time interval between the first uplink subframe and
the first downlink subframe; and

the uplink transmission configuration information is spe-
cifically used to indicate a location of the second downlink
subframe of the second downlink carrier and a time in-
terval between the second uplink subframe and the sec-
ond downlink subframe.
[0349] Optionally, the uplink transmission configura-
tion information is specifically used to indicate a location
of the first uplink subframe of the uplink carrier; and
the uplink transmission configuration information is spe-
cifically used to indicate a location of the second uplink
subframe of the uplink carrier.
[0350] Optionally, a guard period is set between the
first period and the second period, and
the processor 1020 is specifically configured to control
the transceiver 1040 to perform conversion processing
between transmission of the first uplink information and
transmission of the second uplink information in the
guard period according to the uplink transmission con-
figuration information.
[0351] Optionally, the first uplink information is feed-
back information of the first downlink information; and
the second uplink information is feedback information of
the second downlink information.
[0352] Optionally, the first uplink information includes
at least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference sig-
nal; and
the second uplink information includes at least one type
of the following information: physical uplink control chan-
nel information, physical uplink shared channel informa-
tion, and an uplink reference signal.
[0353] Optionally, the physical uplink control channel
information includes at least one type of the following
information:

acknowledgement ACK information of a hybrid au-
tomatic repeat request HARQ, negative acknowl-
edgement NACK information of the HARQ, and
scheduling request information.

[0354] Optionally, the physical uplink shared channel
information includes at least one type of the following
information:

retransmitted uplink data and newly-transmitted up-
link data.

[0355] Optionally, the uplink transmission configura-
tion information is carried in at least one of the following
messages sent by the first network node:

a broadcast message, a Radio Resource Control
RRC message, a Medium Access Control control
element MAC CE, and a physical layer command.

[0356] Optionally, the processor 1020 is specifically
configured to control the transceiver 1040 to send first
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acknowledgement information, so that the first network
node and the second network node determine, according
to the first acknowledgement information, that the user
equipment can send the uplink information to the first
network node and the second network node according
to the uplink transmission configuration information.
[0357] Optionally, the processor 1020 is specifically
configured to control the transceiver 1040 to receive trig-
gering information sent by the first network node or the
second network node; and
control, according to the triggering information and the
uplink transmission configuration information, the trans-
ceiver 1040 to send the uplink information to the first net-
work node and the second network node according to
the triggering information and the uplink transmission
configuration information.
[0358] In specific application, the device 1000 may be
embedded into a wireless communications device such
as user equipment, or the device 1000 is a wireless com-
munications device such as user equipment. The device
800 may also include a carrier accommodating a transmit
circuit and a receive circuit, to perform data transmission
and receiving between the device 1000 and a remote
location. In this embodiment, the transceiver 1040 in-
cludes a transmit circuit, a receive circuit, a power con-
troller, a decoding processor, and an antenna. The trans-
mit circuit and the receive circuit may be coupled into the
antenna. In addition, in different products, the decoder
may be specifically integrated with the processor 1020.
[0359] The processor 1020 may implement or execute
methods, steps, and logical block diagrams disclosed in
the embodiments of the present invention. The general
purpose processor 1020 may be a microprocessor or the
processor may be any conventional processor, decoder,
or the like. Steps of the methods disclosed with reference
to the embodiments of the present invention may be di-
rectly executed and completed by means of a hardware
processor, or may be executed and completed by using
a combination of hardware and software modules in the
decoding processor. The software module may be locat-
ed in a mature storage medium in the field, such as a
random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electri-
cally-erasable programmable memory, or a register. The
storage medium is located in the memory 1030, and the
processor 1020 reads information in the memory 1030
and completes the steps in the foregoing methods in com-
bination with hardware of the processor 1020.
[0360] It should be understood that in this embodiment
of the present invention, the processor 1020 may be a
central processing unit (Central Processing Unit, "CPU"
for short), or the processor 1020 may be another general
purpose processor, a digital signal processor (DSP), an
application-specific integrated circuit (ASIC), a field pro-
grammable gate array (FPGA) or another programmable
logical device, a discrete gate or a transistor logical de-
vice, a discrete hardware component, or the like. The
general purpose processor may be a microprocessor or

the processor may be any conventional processor or the
like.
[0361] The memory 1030 may include a read-only
memory and a random access memory, and provides an
instruction and data to the processor 1020. A part of the
memory 1030 may further include a non-volatile random
access memory. For example, the memory 1030 may
further store device type information.
[0362] The bus system 1010, besides including a data
bus, may further include a power bus, a control bus, a
status signal bus, and the like. However, for clear de-
scription, various buses are marked as the bus 1010 in
the figure.
[0363] In an implementation process, each step of the
method may be completed by using an integrated logic
circuit of hardware in the encoding processor 1020 or an
instruction in a software form. Steps of the methods dis-
closed with reference to the embodiments of the present
invention may be directly executed and completed by
means of a hardware processor, or may be executed and
completed by using a combination of hardware and soft-
ware modules in the processor. The software module
may be located in a mature storage medium in the field,
such as a random access memory, a flash memory, a
read-only memory, a programmable read-only memory,
an electrically-erasable programmable memory, or a reg-
ister. The storage medium is located in the memory 1030,
and the processor 1020 reads information in the memory
1030 and completes the steps in the foregoing methods
in combination with hardware of the processor 1020. To
avoid repetition, details are not described herein again.
[0364] The information transmission device 1000 ac-
cording to this embodiment of the present invention may
correspond to the user equipment in the method in the
embodiment of the present invention, and the units, that
is, modules, and other operations and/or functions, of the
device 1000 are respectively for implementing corre-
sponding processes in the method 400 in FIG. 6, and
details are not described herein again for brevity.
[0365] According to the information transmission de-
vice provided in this embodiment of the present invention,
a first network node determines uplink transmission con-
figuration information and sends the uplink transmission
configuration information to user equipment, where the
uplink transmission configuration information indicates a
first period and a second period that are different from
each other, or the uplink transmission configuration in-
formation indicates a first frequency band and a second
frequency band that are different from each other, so that
the user equipment can transmit first uplink information
to the first network node in the first period and transmit
second uplink information to a second network node in
the second period, or transmit first uplink information to
the first network node at the first frequency band and
transmit second uplink information to a second network
node at the second frequency band. Therefore, the user
equipment does not need to transmit the second uplink
information to the first network node for the first network
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node to transmit the second uplink information to the sec-
ond network node by using an ideal backhaul, which can
reduce network deployment difficulties. Furthermore, the
present invention can be applied to a non-fiber backhaul
network having a latency, to avoid a sending delay of
physical uplink control channel information and a sending
delay of physical uplink shared channel information that
are caused by the latency of the backhaul network, there-
by improving wireless communication efficiency.
[0366] The foregoing describes the information trans-
mission methods according to the embodiments of the
present invention in detail with reference to FIG. 1 to FIG.
6, and the following describes an information transmis-
sion system according to the embodiments of the present
invention in detail with reference to FIG. 13.
[0367] FIG. 13 is a schematic block diagram of an in-
formation transmission system 1100 according to an em-
bodiment of the present invention. As shown in FIG. 13,
the system 1100 includes at least two network nodes and
user equipment 1120, where a first network node 1110
can send first downlink information to the user equipment
1120 by using at least one first downlink carrier, a second
network node 1130 can send second downlink informa-
tion to the user equipment 1120 by using at least one
second downlink carrier, and the user equipment 1120
can send uplink information to the first network node 1110
and the second network node 1130 by using at least one
uplink carrier, where
the first network node 1110 is configured to send uplink
transmission configuration information to the user equip-
ment 1120, where the uplink transmission configuration
information is used to indicate a first radio resource and
a second radio resource that are different from each oth-
er, where the first radio resource is a resource used for
transmitting first uplink information between the user
equipment 1120 and the first network node 1110 and the
second radio resource is a resource used for transmitting
second uplink information between the user equipment
1120 and the second network node 1130; and
the user equipment 1120 is configured to receive the up-
link transmission configuration information, send the first
uplink information to the first network node 1110 accord-
ing to the uplink transmission configuration information,
and send the second uplink information to the second
network node 1130 according to the uplink transmission
configuration information.
[0368] Optionally, the uplink transmission configura-
tion information is determined according to at least one
type of the following information:

quality of service QoS of a current service of the user
equipment 1120, a data transmission requirement
of the first uplink information, and a data transmis-
sion requirement of the second uplink information,
where
the transmission requirement of the first uplink infor-
mation includes at least one of the following param-
eters: a data volume of the first uplink information, a

transmission rate requirement of the first uplink in-
formation, a maximum tolerable delay of the first up-
link information, a transmission channel status of the
first uplink information, QoS of the first uplink infor-
mation, and a load status of the first network node
1110; and
the transmission requirement of the second uplink
information includes at least one of the following pa-
rameters: a data volume of the second uplink infor-
mation, a transmission rate requirement of the sec-
ond uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node 1130.

[0369] In the information transmission system accord-
ing to this embodiment of the present invention, the units,
that is, modules, and other operations and/or functions,
of the first network node 1110 are respectively for imple-
menting corresponding processes of the method 100 in
FIG. 2, the units, that is, modules, and other operations
and/or functions, of the second network node 1130 are
separately for implementing corresponding processes of
the method 300 in FIG. 5, and the units, that is, modules,
and other operations and/or functions, of the user equip-
ment 1120 are separately for implementing correspond-
ing processes of the method 400 in FIG. 6, and details
are not described herein again for brevity.
[0370] According to the information transmission de-
vice provided in this embodiment of the present invention,
a first network node determines uplink transmission con-
figuration information and sends the uplink transmission
configuration information to user equipment, where the
uplink transmission configuration information indicates a
first period and a second period that are different from
each other, or the uplink transmission configuration in-
formation indicates a first frequency band and a second
frequency band that are different from each other, so that
the user equipment can transmit first uplink information
to the first network node in the first period and transmit
second uplink information to a second network node in
the second period, or transmit first uplink information to
the first network node at the first frequency band and
transmit second uplink information to a second network
node at the second frequency band. Therefore, the user
equipment does not need to transmit the second uplink
information to the first network node for the first network
node to transmit the second uplink information to the sec-
ond network node by using an ideal backhaul, which can
reduce network deployment difficulties. Furthermore, the
present invention can be applied to a non-fiber backhaul
network having a latency, to avoid a sending delay of
physical uplink control channel information and a sending
delay of physical uplink shared channel information that
are caused by the latency of the backhaul network, there-
by improving wireless communication efficiency.
[0371] It should be understood that the term "and/or"
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in this specification describes only an association rela-
tionship for describing associated objects and represents
that three relationships may exist. For example, A and/or
B may represent the following three cases: Only A exists,
both A and B exist, and only B exists. In addition, the
character "/" in this specification generally indicates an
"or" relationship between the associated objects.
[0372] It should be understood that sequence numbers
of the foregoing processes do not mean execution se-
quences in various embodiments of the present inven-
tion. The execution sequences of the processes should
be determined according to functions and internal logic
of the processes, and should not be construed as any
limitation on the implementation processes of the em-
bodiments of the present invention.
[0373] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps may be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
hardware or software depends on particular applications
and design constraint conditions of the technical solu-
tions. A person skilled in the art may use different meth-
ods to implement the described functions for each par-
ticular application, but it should not be considered that
the implementation goes beyond the scope of the present
invention.
[0374] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, reference may be made
to a corresponding process in the foregoing method em-
bodiments, and details are not described herein again.
[0375] In the several embodiments provided in the
present application, it should be understood that the dis-
closed system, apparatus, and method may be imple-
mented in other manners. For example, the described
apparatus embodiment is merely exemplary. For exam-
ple, the unit division is merely logical function division
and may be other division in actual implementation. For
example, a plurality of units or components may be com-
bined or integrated into another system, or some features
may be ignored or not performed. In addition, the dis-
played or discussed mutual couplings or direct couplings
or communication connections may be implemented by
using some interfaces. The indirect couplings or commu-
nication connections between the apparatuses or units
may be implemented in electronic, mechanical, or other
forms.
[0376] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
according to actual needs to achieve the objectives of
the solutions of the embodiments.
[0377] In addition, functional units in the embodiments

of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
[0378] When the functions are implemented in the form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored in a com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of the present inven-
tion essentially, or the part contributing to the prior art,
or some of the technical solutions may be implemented
in a form of a software product. The computer software
product is stored in a storage medium, and includes sev-
eral instructions for instructing a computer device (which
may be a personal computer, a server, or a network de-
vice) to perform all or some of the steps of the methods
described in the embodiments of the present invention.
The foregoing storage medium includes: any medium
that can store program code, such as a USB flash drive,
a removable hard disk, a read-only memory (ROM, Read-
Only Memory), a random access memory (RAM, Ran-
dom Access Memory), a magnetic disk, or an optical disc.
[0379] The foregoing descriptions are merely specific
implementation manners of the present invention, but are
not intended to limit the protection scope of the present
invention. Any variation or replacement readily figured
out by a person skilled in the art within the technical scope
disclosed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. An information transmission method, wherein the
method is executed by a first network node of at least
two network nodes, wherein the first network node
can send first downlink information to user equip-
ment by using at least one first downlink carrier, a
second network node of the at least two network
nodes can send second downlink information to the
user equipment by using at least one second down-
link carrier, and the user equipment can send uplink
information to the first network node and the second
network node by using at least one uplink carrier,
and the method comprises:

determining, by the first network node, a first ra-
dio resource, wherein the first radio resource is
a resource used for transmitting first uplink in-
formation between the user equipment and the
first network node;
determining, by the first network node, a second
radio resource, wherein the second radio re-
source is a resource used for transmitting sec-
ond uplink information between the user equip-
ment and the second network node, wherein the
second radio resource is different from the first
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radio resource;
sending, by the first network node, uplink trans-
mission configuration information to the user
equipment, wherein the uplink transmission
configuration information is used to indicate the
first radio resource and the second radio re-
source, so that the user equipment sends the
first uplink information to the first network node
by using the first radio resource according to the
uplink transmission configuration information
and sends the second uplink information to the
second network node by using the second radio
resource according to the uplink transmission
configuration information; and
receiving, by the first network node, the first up-
link information sent by the user equipment.

2. The method according to claim 1, wherein the meth-
od further comprises:

acquiring, by the first network node, quality of
service QoS of a current service of the user
equipment;
the determining, by the first network node, a first
radio resource comprises:

determining, by the first network node, the
first radio resource according to the QoS of
the current service of the user equipment;
and
the determining, by the first network node,
a second radio resource comprises:

determining, by the first network node,
the second radio resource according to
the QoS of the current service of the
user equipment.

3. The method according to claim 1 or 2, wherein the
determining, by the first network node, a first radio
resource comprises:

determining, by the first network node, the first
radio resource according to a transmission re-
quirement of the first uplink information, wherein
the transmission requirement of the first uplink
information comprises at least one of the follow-
ing parameters:

a data volume of the first uplink information,
a transmission rate requirement of the first
uplink information, a maximum tolerable de-
lay of the first uplink information, a trans-
mission channel status of the first uplink in-
formation, QoS of the first uplink informa-
tion, and a load status of the first network
node.

4. The method according to any one of claims 1 to 3,
wherein the determining, by the first network node,
a second radio resource comprises:

acquiring, by the first network node, auxiliary in-
formation from the second network node,
wherein the auxiliary information is used to in-
dicate a transmission requirement of the second
uplink information, and/or the second radio re-
source, wherein the second radio resource is
determined by the second network node accord-
ing to the transmission requirement of the sec-
ond uplink information, and the transmission re-
quirement of the second uplink information com-
prises at least one of the following parameters:
a data volume of the second uplink information,
a transmission rate requirement of the second
uplink information, a maximum tolerable delay
of the second uplink information, a transmission
channel status of the second uplink information,
QoS of the second uplink information, and a load
status of the second network node; and
determining, by the first network node, the sec-
ond radio resource according to the auxiliary in-
formation.

5. The method according to claim 4, wherein before the
receiving, by the first network node, auxiliary infor-
mation from the second network node, the method
further comprises:

sending, by the first network node, first request
information to the second network node, so that
the second network node sends the auxiliary in-
formation to the first network node according to
the first request information.

6. The method according to claim 4 or 5, wherein the
method further comprises:

sending, by the first network node, sub-uplink
transmission configuration information to the
second network node, wherein the sub-uplink
transmission configuration information is used
to instruct the second network node to receive,
by using the second radio resource, the second
uplink information sent by the user equipment.

7. The method according to claim 6, wherein before the
sending, by the first network node, uplink transmis-
sion configuration information to the user equipment,
the method further comprises:

receiving, by the first network node, first ac-
knowledgement information sent by the second
network node, wherein the first acknowledge-
ment information is sent by the second network
node after the second network node receives
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the sub-uplink transmission configuration infor-
mation; and
determining, by the first network node according
to the first acknowledgement information, that
the second network node can receive, according
to the sub-uplink transmission configuration in-
formation, the second uplink information sent by
the user equipment.

8. The method according to any one of claims 1 to 7,
wherein the determining, by the first network node,
a second radio resource comprises:

receiving, by the first network node, second re-
quest information sent by the second network
node; and
determining, by the first network node, the sec-
ond radio resource according to the second re-
quest information.

9. The method according to any one of claims 1 to 8,
wherein the first radio resource corresponds to a first
frequency band, and the first frequency band is a
frequency band used to transmit the first uplink in-
formation between the user equipment and the first
network node; the second radio resource corre-
sponds to a second frequency band, and the second
period is a frequency band used to transmit the sec-
ond uplink information between the user equipment
and the second network node; and the first frequency
band and the second frequency band belong to a
same carrier.

10. The method according to any one of claims 1 to 9,
wherein the first radio resource corresponds to a first
period, and the first period is a period for transmitting
the first uplink information between the user equip-
ment and the first network node; and the second ra-
dio resource corresponds to a second period, and
the second period is a period for transmitting the sec-
ond uplink information between the user equipment
and the second network node.

11. The method according to claim 10, wherein when
the user equipment can send the uplink information
to the first network node and the second network
node by using at least two uplink carriers, the first
period is specifically a period in which the user equip-
ment sends the first uplink information to the first
network node by using a first uplink carrier, and the
second period is specifically a period in which the
user equipment sends the second uplink information
to the second network node by using a second uplink
carrier, wherein the first uplink carrier is different from
the second uplink carrier.

12. The method according to claim 10, wherein when
the user equipment can send the uplink information

to the first network node and the second network
node by using one uplink carrier, the first period cor-
responds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to
at least one second uplink subframe of the uplink
carrier, wherein the first uplink subframe is different
from the second uplink subframe.

13. The method according to claim 12, wherein the up-
link transmission configuration information is specif-
ically used to indicate a correspondence between a
first downlink subframe and the first uplink subframe
and a correspondence between a second downlink
subframe and the second uplink subframe, wherein
the first downlink subframe is at least one subframe
of the first downlink carrier used to carry the first
downlink information and the second downlink sub-
frame is at least one subframe of the second down-
link carrier used to carry the second downlink infor-
mation.

14. The method according to claim 13, wherein the first
downlink information is carried in at least two con-
tinuous or discontinuous subframes in the first down-
link carrier; and/or
the second downlink information is carried in at least
two continuous or discontinuous subframes in the
second downlink carrier.

15. The method according to claim 13 or 14, wherein the
uplink transmission configuration information is spe-
cifically used to indicate a location of the first down-
link subframe of the first downlink carrier and a time
interval between the first uplink subframe and the
first downlink subframe; and
the uplink transmission configuration information is
specifically used to indicate a location of the second
downlink subframe of the second downlink carrier
and a time interval between the second uplink sub-
frame and the second downlink subframe.

16. The method according to any one of claims 12 to 14,
wherein the uplink transmission configuration infor-
mation is specifically used to indicate a location of
the first uplink subframe of the uplink carrier and a
location of the second uplink subframe of the uplink
carrier.

17. The method according to any one of claims 10 to 16,
wherein a guard period is set between the first period
and the second period, so that the user equipment
performs conversion processing between transmis-
sion of the first uplink information and transmission
of the second uplink information in the guard period.

18. The method according to any one of claims 1 to 17,
wherein the first uplink information is feedback infor-
mation of the first downlink information; and
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the second uplink information is feedback informa-
tion of the second downlink information.

19. The method according to any one of claims 1 to 18,
wherein the first uplink information comprises at least
one type of the following information: physical uplink
control channel information, physical uplink shared
channel information, and an uplink reference signal;
and
the second uplink information comprises at least one
type of the following information:

physical uplink control channel information,
physical uplink shared channel information, and
an uplink reference signal.

20. The method according to claim 19, wherein the phys-
ical uplink control channel information comprises at
least one type of the following information:

acknowledgement ACK information of a hybrid
automatic repeat request HARQ, negative ac-
knowledgement NACK information of the
HARQ, and scheduling request information.

21. The method according to claim 19 or 20, wherein the
physical uplink shared channel information compris-
es at least one type of the following information:

retransmitted uplink data and newly-transmitted
uplink data.

22. The method according to any one of claims 1 to 21,
wherein the sending, by the first network node, uplink
transmission configuration information to the user
equipment comprises:

adding, by the first network node, the uplink
transmission configuration information to at
least one type of the following information and
sending the at least one type of the following
information to the user equipment:

a broadcast message, a Radio Resource
Control RRC message, a Medium Access
Control control element MAC CE, and a
physical layer command.

23. The method according to any one of claims 1 to 22,
wherein the receiving, by the first network node, the
first uplink information sent by the user equipment
comprises:

receiving, by the first network node, second ac-
knowledgement information sent by the user
equipment; and
receiving, by the first network node in accord-
ance with the second acknowledgement infor-

mation, the first uplink information sent by the
user equipment.

24. The method according to any one of claims 1 to 23,
wherein before the receiving, by the first network
node, the first uplink information sent by the user
equipment, the method further comprises:

sending, by the first network node, triggering in-
formation to the user equipment, so that the user
equipment sends the uplink information to the
first network node and the second network node
according to the triggering information and the
uplink transmission configuration information.

25. The method according to any one of claims 1 to 24,
wherein the receiving, by the first network node, the
first uplink information sent by the user equipment
comprises:

receiving, by the first network node according to
the transmission configuration information, the
first uplink information sent by the user equip-
ment.

26. An information transmission method, wherein the
method is executed by a second network node of at
least two network nodes, wherein a first network
node of the at least two network nodes can send first
downlink information to user equipment by using at
least one first downlink carrier, the second network
node can send second downlink information to the
user equipment by using at least one second down-
link carrier, and the user equipment can send uplink
information to the first network node and the second
network node by using at least one uplink carrier,
and the method comprises:

receiving, by the second network node, second
uplink information sent by the user equipment,
wherein the second uplink information is sent by
the user equipment according to uplink trans-
mission configuration information and the uplink
configuration information is used to indicate a
first radio resource and a second radio resource
that are different from each other, wherein the
first radio resource is a resource used for trans-
mitting first uplink information between the user
equipment and the first network node and the
second radio resource is a resource used for
transmitting the second uplink information be-
tween the user equipment and the second net-
work node.

27. The method according to claim 26, wherein before
the receiving, by the second network node, second
uplink information sent by the user equipment, the
method further comprises:
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sending, by the second network node, auxiliary
information to the first network node, wherein
the auxiliary information is used to indicate a
transmission requirement of the second uplink
information, so that the first network node deter-
mines the second radio resource according to
the auxiliary information, wherein the transmis-
sion requirement of the second uplink informa-
tion comprises at least one of the following pa-
rameters:

a data volume of the second uplink informa-
tion, a transmission rate requirement of the
second uplink information, a maximum tol-
erable delay of the second uplink informa-
tion, a transmission channel status of the
second uplink information, QoS of the sec-
ond uplink information, and a load status of
the second network node.

28. The method according to claim 26, wherein before
the receiving, by the second network node, second
uplink information sent by the user equipment, the
method further comprises:

determining, by the second network node, the
second radio resource according to a transmis-
sion requirement of the second uplink informa-
tion, wherein the transmission requirement of
the second uplink information comprises at least
one of the following parameters: a data volume
of the second uplink information, a transmission
rate requirement of the second uplink informa-
tion, a maximum tolerable delay of the second
uplink information, a transmission channel sta-
tus of the second uplink information, QoS of the
second uplink information, and a load status of
the second network node; and
sending, by the second network node, auxiliary
information to the first network node, wherein
the auxiliary information is used to indicate the
second radio resource.

29. The method according to claim 27 or 28, wherein the
sending, by the second network node, auxiliary in-
formation to the first network node comprises:

receiving, by the second network node, first re-
quest information sent by the first network node;
and
sending, by the second network node, the aux-
iliary information to the first network node ac-
cording to the first request information.

30. The method according to any one of claims 26 to 29,
wherein the receiving, by the second network node,
second uplink information sent by the user equip-
ment comprises:

receiving, by the second network node, sub-up-
link transmission configuration information sent
by the first network node, wherein the sub-uplink
transmission configuration information is used
to instruct the second network node to receive,
by using the second radio resource, the second
uplink information sent by the user equipment;
and
receiving, by the second network node accord-
ing to the sub-uplink transmission configuration
information, the second uplink information sent
by the user equipment.

31. The method according to claim 30, wherein before
the receiving, by the second network node, sub-up-
link transmission configuration information sent by
the first network node, the method further comprises:

sending, by the second network node, first ac-
knowledgement information to the first network
node, so that the first network node determines,
according to the first acknowledgement informa-
tion, that the second network node can receive,
by using the sub-uplink transmission configura-
tion information, the second uplink information
sent by the user equipment.

32. The method according to any one of claims 26 to 31,
wherein the first radio resource corresponds to a first
frequency band, and the first frequency band is a
frequency band used to transmit the first uplink in-
formation between the user equipment and the first
network node; the second radio resource corre-
sponds to a second frequency band, and the second
period is a frequency band used to transmit the sec-
ond uplink information between the user equipment
and the second network node; and the first frequency
band and the second frequency band belong to a
same carrier.

33. The method according to any one of claims 26 to 32,
wherein the first radio resource corresponds to a first
period, and the first period is a period for transmitting
the first uplink information between the user equip-
ment and the first network node; and the second ra-
dio resource corresponds to a second period, and
the second period is a period for transmitting the sec-
ond uplink information between the user equipment
and the second network node.

34. The method according to claim 33, wherein when
the user equipment can send the uplink information
to the first network node and the second network
node by using at least two uplink carriers, the first
period is specifically a period in which the user equip-
ment sends the first uplink information to the first
network node by using a first uplink carrier and the
second period is specifically a period in which the
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user equipment sends the first uplink information to
the second network node by using a second uplink
carrier.

35. The method according to claim 33, wherein when
the user equipment can send the uplink information
to the first network node and the second network
node by using one uplink carrier, the first period cor-
responds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to
at least one second uplink subframe of the uplink
carrier, wherein the first uplink subframe is different
from the second uplink subframe.

36. The method according to claim 35, wherein the sub-
uplink transmission configuration information is spe-
cifically used to indicate a correspondence between
a first downlink subframe and the first uplink sub-
frame and a correspondence between a second
downlink subframe and the second uplink subframe,
wherein the first downlink subframe is at least one
subframe of the first downlink carrier used to carry
the first downlink information and the second down-
link subframe is at least one subframe of the second
downlink carrier used to carry the second downlink
information.

37. The method according to claim 36, wherein the sec-
ond downlink information is carried in at least two
continuous or discontinuous subframes in the first
downlink carrier.

38. The method according to claim 36 or 37, wherein the
sub-uplink transmission configuration information is
specifically used to indicate a location of the second
downlink subframe of the second downlink carrier
and a time interval between the second uplink sub-
frame and the second downlink subframe.

39. The method according to any one of claims 35 to 37,
wherein the sub-uplink transmission configuration
information is specifically used to indicate a location
of the second uplink subframe of the uplink carrier.

40. The method according to any one of claims 26 to 39,
wherein the first uplink information is feedback infor-
mation of the first downlink information; and
the second uplink information is feedback informa-
tion of the second downlink information.

41. The method according to any one of claims 26 to 40,
wherein the first uplink information comprises at least
one type of the following information: physical uplink
control channel information, physical uplink shared
channel information, and an uplink reference signal;
and
the second uplink information comprises at least one
type of the following information:

physical uplink control channel information,
physical uplink shared channel information, and
an uplink reference signal that are for the second
downlink information.

42. The method according to claim 41, wherein the phys-
ical uplink control channel information comprises at
least one type of the following information:

acknowledgement information ACK of a hybrid
automatic repeat request HARQ, negative ac-
knowledgement information NACK of the
HARQ, and scheduling request information.

43. The method according to claim 41 or 42, wherein the
physical uplink shared channel information compris-
es at least one type of the following information:

retransmitted uplink data and newly-transmitted
uplink data.

44. The method according to any one of claims 26 to 43,
wherein before the receiving, by the second network
node, second uplink information sent by the user
equipment, the method further comprises:

sending, by the second network node, triggering
information to the user equipment, so that the
user equipment sends the uplink information to
the first network node and the second network
node according to the triggering information and
the uplink transmission configuration informa-
tion.

45. The method according to any one of claims 26 to 44,
wherein the first radio resource and the second radio
resource are determined according to at least one
type of the following information:

quality of service QoS of a current service of the
user equipment, a data transmission require-
ment of the first uplink information, and the data
transmission requirement of the second uplink
information, wherein
the transmission requirement of the first uplink
information comprises at least one of the follow-
ing parameters: a data volume of the first uplink
information, a transmission rate requirement of
the first uplink information, a maximum tolerable
delay of the first uplink information, a transmis-
sion channel status of the first uplink information,
QoS of the first uplink information, and a load
status of the first network node; and
the transmission requirement of the second up-
link information comprises at least one of the
following parameters: the data volume of the
second uplink information, a transmission rate
requirement of the second uplink information,
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the maximum tolerable delay of the second up-
link information, the transmission channel status
of the second uplink information, the QoS of the
second uplink information, and the load status
of the second network node.

46. An information transmission method, wherein the
method is executed by user equipment in a commu-
nications system and the communications system
comprises at least two network nodes, wherein a first
network node can send first downlink information to
the user equipment by using at least one first down-
link carrier, a second network node can send second
downlink information to the user equipment by using
at least one second downlink carrier, and the user
equipment can send uplink information to the first
network node and the second network node by using
at least one uplink carrier, and the method compris-
es:

receiving, by the user equipment, uplink trans-
mission configuration information sent by the
first network node, wherein the uplink configu-
ration information is used to indicate a first radio
resource and a second radio resource that are
different from each other, wherein the first radio
resource is a resource used for transmitting first
uplink information between the user equipment
and the first network node and the second radio
resource is a resource used for transmitting sec-
ond uplink information between the user equip-
ment and the second network node; and
performing, by the user equipment, a sending
operation according to the uplink transmission
configuration information, to send the first uplink
information to the first network node by using
the first radio resource and send the second up-
link information to the second network node by
using the second radio resource.

47. The method according to claim 46, wherein the first
radio resource and the second radio resource are
determined according to at least one type of the fol-
lowing information:

quality of service QoS of a current service of the
user equipment, a data transmission require-
ment of the first uplink information, and a data
transmission requirement of the second uplink
information, wherein
the transmission requirement of the first uplink
information comprises at least one of the follow-
ing parameters: a data volume of the first uplink
information, a transmission rate requirement of
the first uplink information, a maximum tolerable
delay of the first uplink information, a transmis-
sion channel status of the first uplink information,
QoS of the first uplink information, and a load

status of the first network node; and
the transmission requirement of the second up-
link information comprises at least one of the
following parameters: a data volume of the sec-
ond uplink information, a transmission rate re-
quirement of the second uplink information, a
maximum tolerable delay of the second uplink
information, a transmission channel status of the
second uplink information, QoS of the second
uplink information, and a load status of the sec-
ond network node.

48. The method according to claim 46 or 47, wherein the
first radio resource corresponds to a first frequency
band, and the first frequency band is a frequency
band used to transmit the first uplink information be-
tween the user equipment and the first network node;
the second radio resource corresponds to a second
frequency band, and the second period is a frequen-
cy band used to transmit the second uplink informa-
tion between the user equipment and the second
network node; and the first frequency band and the
second frequency band belong to a same carrier.

49. The method according to claim 46 or 47, wherein the
first radio resource corresponds to a first period, and
the first period is a period for transmitting the first
uplink information between the user equipment and
the first network node; and the second radio resource
corresponds to a second period, and the second pe-
riod is a period for transmitting the second uplink
information between the user equipment and the
second network node.

50. The method according to claim 49, wherein when
the user equipment can send the uplink information
to the first network node and the second network
node by using at least two uplink carriers, the per-
forming, by the user equipment, a sending operation
according to the uplink transmission configuration
information comprises:

sending, by the user equipment, the first uplink
information to the first network node by using a
first uplink carrier in the first period; and
sending, by the user equipment, the second up-
link information to the second network node by
using a second uplink carrier in the second pe-
riod, wherein the first uplink carrier is different
from the second uplink carrier.

51. The method according to claim 49, wherein when
the user equipment can send the uplink information
to the first network node and the second network
node by using one uplink carrier, the first period cor-
responds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to
at least one second uplink subframe of the uplink
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carrier, wherein the first uplink subframe is different
from the second uplink subframe, and the perform-
ing, by the user equipment, a sending operation ac-
cording to the uplink transmission configuration in-
formation comprises:

sending, by the user equipment, the first uplink
information to the first network node by using
the first uplink subframe; and
sending, by the user equipment, the second up-
link information to the second network node by
using the second uplink subframe.

52. The method according to claim 51, wherein the up-
link transmission configuration information is specif-
ically used to indicate a correspondence between a
first downlink subframe and the first uplink subframe,
wherein the first downlink subframe is at least one
subframe of the first downlink carrier used to carry
the first downlink information; and
the uplink transmission configuration information is
specifically used to indicate a correspondence be-
tween a second downlink subframe and the second
uplink subframe, wherein the second downlink sub-
frame is at least one subframe of the second down-
link carrier used to carry the second downlink infor-
mation.

53. The method according to claim 52, wherein the first
downlink information is carried in at least two con-
tinuous or discontinuous subframes in the first down-
link carrier; and/or
the second downlink information is carried in at least
two continuous or discontinuous subframes in the
first downlink carrier.

54. The method according to claim 52 or 53, wherein the
uplink transmission configuration information is spe-
cifically used to indicate a location of the first down-
link subframe of the first downlink carrier and a time
interval between the first uplink subframe and the
first downlink subframe; and
the uplink transmission configuration information is
specifically used to indicate a location of the second
downlink subframe of the second downlink carrier
and a time interval between the second uplink sub-
frame and the second downlink subframe.

55. The method according to any one of claims 51 to 53,
wherein the uplink transmission configuration infor-
mation is specifically used to indicate a location of
the first uplink subframe of the uplink carrier; and
the uplink transmission configuration information is
specifically used to indicate a location of the second
uplink subframe of the uplink carrier.

56. The method according to any one of claims 49 to 55,
wherein a guard period is set between the first period

and the second period; and
the performing, by the user equipment, a sending
operation according to the uplink transmission con-
figuration information comprises:

performing, by the user equipment, conversion
processing on transmission of the first uplink in-
formation and transmission of the second uplink
information in the guard period according to the
uplink transmission configuration information.

57. The method according to any one of claims 46 to 56,
wherein the first uplink information is feedback infor-
mation of the first downlink information; and
the second uplink information is feedback informa-
tion of the second downlink information.

58. The method according to any one of claims 46 to 57,
wherein the first uplink information comprises at least
one type of the following information: physical uplink
control channel information, physical uplink shared
channel information, and an uplink reference signal;
and
the second uplink information comprises at least one
type of the following information:

physical uplink control channel information,
physical uplink shared channel information, and
an uplink reference signal.

59. The method according to claim 58, wherein the phys-
ical uplink control channel information comprises at
least one type of the following information:

acknowledgement information ACK of a hybrid
automatic repeat request HARQ, negative ac-
knowledgement information NACK of the
HARQ, and scheduling request information.

60. The method according to claim 58 or 59, wherein the
physical uplink shared channel information compris-
es at least one type of the following information:

retransmitted uplink data and newly-transmitted
uplink data.

61. The method according to any one of claims 46 to 60,
wherein the uplink transmission configuration infor-
mation is carried in at least one of the following mes-
sages sent by the first network node:

a broadcast message, a Radio Resource Con-
trol RRC message, a Medium Access Control
control element MAC CE, and a physical layer
command.

62. The method according to any one of claims 46 to 61,
wherein after the receiving, by the user equipment,
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uplink transmission configuration information sent by
the first network node, the method further comprises:

sending, by the user equipment, second ac-
knowledgement information, so that the first net-
work node and the second network node deter-
mine, according to the second acknowledge-
ment information, that the user equipment can
send the uplink information to the first network
node and the second network node according
to the uplink transmission configuration informa-
tion.

63. The method according to any one of claims 46 to 62,
wherein the sending, by the user equipment, the up-
link information to the first network node and the sec-
ond network node according to the uplink transmis-
sion configuration information comprises:

receiving, by the user equipment, triggering in-
formation sent by the first network node or the
second network node; and
sending, by the user equipment, the uplink in-
formation to the first network node and the sec-
ond network node according to the triggering in-
formation and the uplink transmission configu-
ration information.

64. An information transmission apparatus, wherein the
apparatus can send first downlink information to user
equipment by using at least one first downlink carrier,
a second network node can send second downlink
information to the user equipment by using at least
one second downlink carrier, and the user equipment
can send uplink information to the apparatus and the
second network node by using at least one uplink
carrier, and the apparatus comprises:

a determining unit, configured to determine a
first radio resource and a second radio resource
that are different from each other, wherein the
first radio resource is a resource used for trans-
mitting first uplink information between the user
equipment and the apparatus and the second
radio resource is a resource used for transmit-
ting second uplink information between the user
equipment and the second network node;
a sending unit, configured to send uplink trans-
mission configuration information to the user
equipment, wherein the uplink transmission
configuration information is used to indicate the
first radio resource and the second radio re-
source, so that the user equipment sends the
first uplink information to the apparatus by using
the first radio resource according to the uplink
transmission configuration information and
sends the second uplink information to the sec-
ond network node by using the second radio re-

source according to the uplink transmission con-
figuration information; and
a receiving unit, configured to receive the first
uplink information sent by the user equipment.

65. The apparatus according to claim 64, wherein the
determining unit is specifically configured to acquire
quality of service QoS of a current service of the user
equipment; and
determine the first radio resource and the second
radio resource according to the QoS of the current
service of the user equipment.

66. The apparatus according to claim 64 or 65, wherein
the determining unit is specifically configured to de-
termine the first radio resource according to a trans-
mission requirement of the first uplink information,
wherein the transmission requirement of the first up-
link information comprises at least one of the follow-
ing parameters:

a data volume of the first uplink information, a
transmission rate requirement of the first uplink
information, a maximum tolerable delay of the
first uplink information, a transmission channel
status of the first uplink information, QoS of the
first uplink information, and a load status of the
apparatus.

67. The apparatus according to any one of claims 64 to
66, wherein the receiving unit is further configured
to acquire auxiliary information from the second net-
work node, wherein the auxiliary information is used
to indicate a transmission requirement of the second
uplink information, and/or the second radio resource,
wherein the second radio resource is determined by
the second network node according to the transmis-
sion requirement of the second uplink information
and the transmission requirement of the second up-
link information comprises at least one of the follow-
ing parameters: a data volume of the second uplink
information, a transmission rate requirement of the
second uplink information, a maximum tolerable de-
lay of the second uplink information, a transmission
channel status of the second uplink information, QoS
of the second uplink information, and a load status
of the second network node; and
the determining unit is specifically configured to de-
termine the second radio resource according to the
auxiliary information acquired by the receiving unit.

68. The apparatus according to claim 67, wherein the
sending unit is further configured to send first request
information to the second network node, so that the
second network node sends the auxiliary information
to the apparatus according to the first request infor-
mation.
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69. The apparatus according to claim 67 or 68, wherein
the sending unit is further configured to send sub-
uplink transmission configuration information to the
second network node, wherein the sub-uplink trans-
mission configuration information is used to instruct
the second network node to receive, by using the
second radio resource, the second uplink informa-
tion sent by the user equipment.

70. The apparatus according to claim 69, wherein the
receiving unit is further configured to receive first ac-
knowledgement information sent by the second net-
work node, wherein the first acknowledgement infor-
mation is sent by the second network node after the
second network node receives the sub-uplink trans-
mission configuration information; and
the determining unit is further configured to deter-
mine, according to the first acknowledgement infor-
mation, that the second network node can receive,
according to the sub-uplink transmission configura-
tion information, the second uplink information sent
by the user equipment.

71. The apparatus according to any one of claims 64 to
70, wherein the receiving unit is further configured
to receive second request information sent by the
second network node; and
the determining unit is specifically configured to de-
termine the second radio resource according to the
second request information.

72. The apparatus according to any one of claims 64 to
71, wherein the determining unit is specifically con-
figured to determine the first radio resource and the
second radio resource that are different from each
other, wherein the first radio resource corresponds
to a first frequency band, and the first frequency band
is a frequency band used to transmit the first uplink
information between the user equipment and the ap-
paratus; the second radio resource corresponds to
a second frequency band, and the second period is
a frequency band used to transmit the second uplink
information between the user equipment and the
second network node; and the first frequency band
and the second frequency band belong to a same
carrier.

73. The apparatus according to any one of claims 64 to
72, wherein the determining unit is specifically con-
figured to determine the first radio resource and the
second radio resource that are different from each
other, wherein the first radio resource corresponds
to a first period, and the first period is a period for
transmitting the first uplink information between the
user equipment and the apparatus; and the second
radio resource corresponds to a second period, and
the second period is a period for transmitting the sec-
ond uplink information between the user equipment

and the second network node.

74. The apparatus according to claim 73, wherein the
determining unit is specifically configured to deter-
mine the first radio resource and the second radio
resource that are different from each other, wherein
when the user equipment can send the uplink infor-
mation to the apparatus and the second network
node by using at least two uplink carriers, the first
period is specifically a period in which the user equip-
ment sends the first uplink information to the appa-
ratus by using a first uplink carrier and the second
period is specifically a period in which the user equip-
ment sends the second uplink information to the sec-
ond network node by using a second uplink carrier,
wherein the first uplink carrier is different from the
second uplink carrier.

75. The apparatus according to claim 73, wherein the
determining unit is specifically configured to deter-
mine the first radio resource and the second radio
resource that are different from each other, wherein
when the user equipment can send the uplink infor-
mation to the apparatus and the second network
node by using one uplink carrier, the first period cor-
responds to at least one first uplink subframe of the
uplink carrier and the second period corresponds to
at least one second uplink subframe of the uplink
carrier, wherein the first uplink subframe is different
from the second uplink subframe.

76. The apparatus according to claim 75, wherein the
uplink transmission configuration information is spe-
cifically used to indicate a correspondence between
a first downlink subframe and the first uplink sub-
frame and a correspondence between a second
downlink subframe and the second uplink subframe,
wherein the first downlink subframe is at least one
subframe of the first downlink carrier used to carry
the first downlink information and the second down-
link subframe is at least one subframe of the second
downlink carrier used to carry the second downlink
information.

77. The apparatus according to claim 76, wherein the
first downlink information is carried in at least two
continuous or discontinuous subframes in the first
downlink carrier; and/or
the second downlink information is carried in at least
two continuous or discontinuous subframes in the
second downlink carrier.

78. The apparatus according to claim 76 or 77, wherein
the uplink transmission configuration information is
specifically used to indicate a location of the first
downlink subframe of the first downlink carrier and
a time interval between the first uplink subframe and
the first downlink subframe; and
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the uplink transmission configuration information is
specifically used to indicate a location of the second
downlink subframe of the second downlink carrier
and a time interval between the second uplink sub-
frame and the second downlink subframe.

79. The apparatus according to any one of claims 75 to
77, wherein the uplink transmission configuration in-
formation is specifically used to indicate a location
of the first uplink subframe of the uplink carrier and
a location of the second uplink subframe of the uplink
carrier.

80. The apparatus according to any one of claims 73 to
79, wherein the determining unit is specifically con-
figured to determine the first radio resource and the
second radio resource that are different from each
other, wherein a guard period is set between the first
period and the second period, so that the user equip-
ment performs conversion processing between
transmission of the first uplink information and trans-
mission of the second uplink information in the guard
period.

81. The apparatus according to any one of claims 64 to
80, wherein the first uplink information is feedback
information of the first downlink information; and
the second uplink information is feedback informa-
tion of the second downlink information.

82. The apparatus according to any one of claims 64 to
81, wherein the first uplink information comprises at
least one type of the following information: physical
uplink control channel information, physical uplink
shared channel information, and an uplink reference
signal; and
the second uplink information comprises at least one
type of the following information:

physical uplink control channel information,
physical uplink shared channel information, and
an uplink reference signal.

83. The apparatus according to claim 82, wherein the
physical uplink control channel information compris-
es at least one type of the following information:

acknowledgement information ACK of a hybrid
automatic repeat request HARQ, negative ac-
knowledgement information NACK of the
HARQ, and scheduling request information.

84. The apparatus according to claim 82 or 83, wherein
the physical uplink shared channel information com-
prises at least one type of the following information:

retransmitted uplink data and newly-transmitted
uplink data.

85. The apparatus according to any one of claims 64 to
84, wherein the sending unit is specifically config-
ured to add the uplink transmission configuration in-
formation to at least one type of the following infor-
mation and send the at least one type of the following
information to the user equipment:

a broadcast message, a Radio Resource Con-
trol RRC message, a Medium Access Control
control element MAC CE, and a physical layer
command.

86. The apparatus according to any one of claims 64 to
85, wherein the receiving unit is further configured
to receive second acknowledgement information
sent by the user equipment; and
the determining unit is further configured to control,
in accordance with the second acknowledgement in-
formation, the receiving unit to receive the first uplink
information sent by the user equipment.

87. The apparatus according to any one of claims 64 to
86, wherein the sending unit is further configured to
send triggering information to the user equipment,
so that the user equipment sends the uplink infor-
mation to the apparatus and the second network
node according to the triggering information and the
uplink transmission configuration information.

88. The apparatus according to any one of claims 64 to
87, wherein the determining unit is further configured
to control, according to the transmission configura-
tion information, the receiving unit to receive the first
uplink information sent by the user equipment.

89. An information transmission apparatus, wherein the
apparatus can send second downlink information to
user equipment by using at least one second down-
link carrier, a first network node can send first down-
link information to the user equipment by using at
least one first downlink carrier, and the user equip-
ment can send uplink information to the first network
node and the apparatus by using at least one uplink
carrier, and the apparatus comprises:

a receiving unit, configured to receive second
uplink information sent by the user equipment,
wherein the second uplink information is sent by
the user equipment according to uplink trans-
mission configuration information and the uplink
configuration information is used to indicate a
first radio resource and a second radio resource
that are different from each other, wherein the
first radio resource is a resource used for trans-
mitting first uplink information between the user
equipment and the first network node and the
second radio resource is a resource used for
transmitting the second uplink information be-
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tween the user equipment and the apparatus.

90. The apparatus according to claim 89, wherein the
apparatus further comprises:

a sending unit, configured to send auxiliary in-
formation to the first network node, wherein the
auxiliary information is used to indicate a trans-
mission requirement of the second uplink infor-
mation, so that the first network node determines
the second radio resource according to the aux-
iliary information, wherein the transmission re-
quirement of the second uplink information com-
prises at least one of the following parameters:

a data volume of the second uplink informa-
tion, a transmission rate requirement of the
second uplink information, a maximum tol-
erable delay of the second uplink informa-
tion, a transmission channel status of the
second uplink information, QoS of the sec-
ond uplink information, and a load status of
the apparatus.

91. The apparatus according to claim 89, wherein the
apparatus further comprises:

a determining unit, configured to determine the
second radio resource according to a transmis-
sion requirement of the second uplink informa-
tion, wherein the transmission requirement of
the second uplink information comprises at least
one of the following parameters: a data volume
of the second uplink information, a transmission
rate requirement of the second uplink informa-
tion, a maximum tolerable delay of the second
uplink information, a transmission channel sta-
tus of the second uplink information, QoS of the
second uplink information, and a load status of
the second network node; and
a sending unit, configured to send auxiliary in-
formation to the first network node, wherein the
auxiliary information is used to indicate the sec-
ond radio resource.

92. The apparatus according to claim 90 or 91, wherein
the receiving unit is further configured to receive first
request information sent by the first network node;
and
the sending unit is further configured to send the aux-
iliary information to the first network node according
to the first request information.

93. The apparatus according to any one of claims 89 to
92, wherein the receiving unit is further configured
to receive sub-uplink transmission configuration in-
formation sent by the first network node, wherein the
sub-uplink transmission configuration information is

used to instruct the apparatus to receive, by using
the second radio resource, the second uplink infor-
mation sent by the user equipment; and
receive, according to the sub-uplink transmission
configuration information, the second uplink informa-
tion sent by the user equipment.

94. The apparatus according to claim 93, wherein the
apparatus further comprises:

a sending unit, configured to send first acknowl-
edgement information to the first network node,
so that the first network node determines, ac-
cording to the first acknowledgement informa-
tion, that the apparatus can receive, by using
the sub-uplink transmission configuration infor-
mation, the second uplink information sent by
the user equipment.

95. The apparatus according to any one of claims 89 to
94, wherein the first radio resource corresponds to
a first frequency band, and the first frequency band
is a frequency band used to transmit the first uplink
information between the user equipment and the first
network node; the second radio resource corre-
sponds to a second frequency band, and the second
period is a frequency band used to transmit the sec-
ond uplink information between the user equipment
and the apparatus; and the first frequency band and
the second frequency band belong to a same carrier.

96. The apparatus according to any one of claims 89 to
95, wherein the first radio resource corresponds to
a first period, and the first period is a period for trans-
mitting the first uplink information between the user
equipment and the first network node; and the sec-
ond radio resource corresponds to a second period,
and the second period is a period for transmitting
second uplink information between the user equip-
ment and the apparatus.

97. The apparatus according to claim 96, wherein when
the user equipment can send the uplink information
to the first network node and the apparatus by using
at least two uplink carriers, the first period is specif-
ically a period in which the user equipment sends
the first uplink information to the first network node
by using a first uplink carrier and the second period
is specifically a period in which the user equipment
sends the first uplink information to the apparatus by
using a second uplink carrier.

98. The apparatus according to claim 96, wherein when
the user equipment can send the uplink information
to the first network node and the apparatus by using
one uplink carrier, the first period corresponds to at
least one first uplink subframe of the uplink carrier
and the second period corresponds to at least one
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second uplink subframe of the uplink carrier, wherein
the first uplink subframe is different from the second
uplink subframe.

99. The apparatus according to claim 98, wherein the
sub-uplink transmission configuration information is
specifically used to indicate a correspondence be-
tween a first downlink subframe and the first uplink
subframe and a correspondence between a second
downlink subframe and the second uplink subframe,
wherein the first downlink subframe is at least one
subframe of the first downlink carrier used to carry
the first downlink information and the second down-
link subframe is at least one subframe of the second
downlink carrier used to carry the second downlink
information.

100.The apparatus according to claim 99, wherein the
second downlink information is carried in at least two
continuous or discontinuous subframes in the first
downlink carrier.

101.The apparatus according to claim 99 or 100, wherein
the sub-uplink transmission configuration informa-
tion is specifically used to indicate a location of the
second downlink subframe of the second downlink
carrier and a time interval between the second uplink
subframe and the second downlink subframe.

102.The apparatus according to any one of claims 98 to
100, wherein the sub-uplink transmission configura-
tion information is specifically used to indicate a lo-
cation of the second uplink subframe of the uplink
carrier.

103.The apparatus according to any one of claims 89 to
102, wherein the first uplink information is feedback
information of the first downlink information; and
the second uplink information is feedback informa-
tion of the second downlink information.

104.The apparatus according to any one of claims 89 to
103, wherein the first uplink information comprises
at least one type of the following information: phys-
ical uplink control channel information, physical up-
link shared channel information, and an uplink ref-
erence signal; and
the second uplink information comprises at least one
type of the following information: physical uplink con-
trol channel information, physical uplink shared
channel information, and an uplink reference signal
that are for the second downlink information.

105.The apparatus according to claim 104, wherein the
physical uplink control channel information compris-
es at least one type of the following information:

acknowledgement information ACK of a hybrid

automatic repeat request HARQ, negative ac-
knowledgement information NACK of the
HARQ, and scheduling request information.

106.The apparatus according to claim 104 or 105, where-
in the physical uplink shared channel information
comprises at least one type of the following informa-
tion:

retransmitted uplink data and newly-transmitted
uplink data.

107.The apparatus according to any one of claims 89 to
106, wherein the apparatus further comprises:

a sending unit, configured to send triggering in-
formation to the user equipment, so that the user
equipment sends the uplink information to the
first network node and the apparatus according
to the triggering information and the uplink trans-
mission configuration information.

108.The apparatus according to any one of claims 89 to
107, wherein the first radio resource and the second
radio resource are determined according to at least
one type of the following information:

quality of service QoS of a current service of the
user equipment, a data transmission require-
ment of the first uplink information, and the data
transmission requirement of the second uplink
information, wherein
the transmission requirement of the first uplink
information comprises at least one of the follow-
ing parameters: a data volume of the first uplink
information, a transmission rate requirement of
the first uplink information, a maximum tolerable
delay of the first uplink information, a transmis-
sion channel status of the first uplink information,
QoS of the first uplink information, and a load
status of the first network node; and
the transmission requirement of the second up-
link information comprises at least one of the
following parameters: the data volume of the
second uplink information, the transmission rate
requirement of the second uplink information,
the maximum tolerable delay of the second up-
link information, the transmission channel status
of the second uplink information, the QoS of the
second uplink information, and the load status
of the apparatus.

109.An information transmission apparatus, wherein the
apparatus can send uplink information to a first net-
work node and a second network node by using at
least one uplink carrier, the first network node can
send first downlink information to the apparatus by
using at least one first downlink carrier, and the sec-
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ond network node can send second downlink infor-
mation to the apparatus by using at least one second
downlink carrier, and the apparatus comprises:

a receiving unit, configured to receive uplink
transmission configuration information sent by
the first network node, wherein the uplink con-
figuration information is used to indicate a first
radio resource and a second radio resource that
are different from each other, wherein the first
radio resource is a resource used for transmit-
ting first uplink information between the appara-
tus and the first network node and the second
radio resource is a resource used for transmit-
ting second uplink information between the ap-
paratus and the second network node; and
a sending unit, configured to perform a sending
operation according to the uplink transmission
configuration information, to send the first uplink
information to the first network node by using
the first radio resource and send the second up-
link information to the second network node by
using the second radio resource.

110.The apparatus according to claim 109, wherein the
first radio resource and the second radio resource
are determined according to at least one type of the
following information:

quality of service QoS of a current service of the
apparatus, a data transmission requirement of
the first uplink information, and a data transmis-
sion requirement of the second uplink informa-
tion, wherein
the transmission requirement of the first uplink
information comprises at least one of the follow-
ing parameters: a data volume of the first uplink
information, a transmission rate requirement of
the first uplink information, a maximum tolerable
delay of the first uplink information, a transmis-
sion channel status of the first uplink information,
QoS of the first uplink information, and a load
status of the first network node; and
the transmission requirement of the second up-
link information comprises at least one of the
following parameters: a data volume of the sec-
ond uplink information, a transmission rate re-
quirement of the second uplink information, a
maximum tolerable delay of the second uplink
information, a transmission channel status of the
second uplink information, QoS of the second
uplink information, and a load status of the sec-
ond network node.

111.The apparatus according to claim 109 or 110, where-
in the first radio resource corresponds to a first fre-
quency band, and the first frequency band is a fre-
quency band used to transmit the first uplink infor-

mation between the apparatus and the first network
node; the second radio resource corresponds to a
second frequency band, and the second period is a
frequency band used to transmit the second uplink
information between the apparatus and the second
network node; and the first frequency band and the
second frequency band belong to a same carrier.

112.The apparatus according to claim 109 or 110, where-
in the first radio resource corresponds to a first pe-
riod, and the first period is a period for transmitting
the first uplink information between the apparatus
and the first network node; and the second radio re-
source corresponds to a second period, and the sec-
ond period is a period for transmitting the second
uplink information between the apparatus and the
second network node.

113.The apparatus according to claim 112, wherein when
the apparatus can send the uplink information to the
first network node and the second network node by
using at least two uplink carriers, the sending unit is
specifically configured to send the first uplink infor-
mation to the first network node by using a first uplink
carrier in the first period; and
send the second uplink information to the second
network node by using a second uplink carrier in the
second period, wherein the first uplink carrier is dif-
ferent from the second uplink carrier.

114.The apparatus according to claim 112, wherein when
the apparatus can send the uplink information to the
first network node and the second network node by
using one uplink carrier, the first period corresponds
to at least one first uplink subframe of the uplink car-
rier and the second period corresponds to at least
one second uplink subframe of the uplink carrier,
wherein the first uplink subframe is different from the
second uplink subframe, and the sending unit is spe-
cifically configured to send the first uplink information
to the first network node by using the first uplink sub-
frame; and
send the second uplink information to the second
network node by using the second uplink subframe.

115.The apparatus according to claim 114, wherein the
uplink transmission configuration information is spe-
cifically used to indicate a correspondence between
a first downlink subframe and the first uplink sub-
frame, wherein the first downlink subframe is at least
one subframe of the first downlink carrier used to
carry the first downlink information; and
the uplink transmission configuration information is
specifically used to indicate a correspondence be-
tween a second downlink subframe and the second
uplink subframe, wherein the second downlink sub-
frame is at least one subframe of the second down-
link carrier used to carry the second downlink infor-
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mation.

116.The apparatus according to claim 115, wherein the
first downlink information is carried in at least two
continuous or discontinuous subframes in the first
downlink carrier; and/or
the second downlink information is carried in at least
two continuous or discontinuous subframes in the
first downlink carrier.

117.The apparatus according to claim 115 or 116, where-
in the uplink transmission configuration information
is specifically used to indicate a location of the first
downlink subframe of the first downlink carrier and
a time interval between the first uplink subframe and
the first downlink subframe; and
the uplink transmission configuration information is
specifically used to indicate a location of the second
downlink subframe of the second downlink carrier
and a time interval between the second uplink sub-
frame and the second downlink subframe.

118.The apparatus according to any one of claims 114
to 116, wherein the uplink transmission configuration
information is specifically used to indicate a location
of the first uplink subframe of the uplink carrier; and
the uplink transmission configuration information is
specifically used to indicate a location of the second
uplink subframe of the uplink carrier.

119.The apparatus according to any one of claims 112
to 118, wherein a guard period is set between the
first period and the second period, and the sending
unit is specifically configured to perform conversion
processing between transmission of the first uplink
information and transmission of the second uplink
information in the guard period according to the up-
link transmission configuration information.

120.The apparatus according to any one of claims 109
to 119, wherein the first uplink information is feed-
back information of the first downlink information;
and
the second uplink information is feedback informa-
tion of the second downlink information.

121.The apparatus according to any one of claims 109
to 120, wherein the first uplink information comprises
at least one type of the following information: phys-
ical uplink control channel information, physical up-
link shared channel information, and an uplink ref-
erence signal; and
the second uplink information comprises at least one
type of the following information: physical uplink con-
trol channel information, physical uplink shared
channel information, and an uplink reference signal.

122.The apparatus according to claim 121, wherein the

physical uplink control channel information compris-
es at least one type of the following information:

acknowledgement information ACK of a hybrid
automatic repeat request HARQ, negative ac-
knowledgement information NACK of the
HARQ, and scheduling request information.

123.The apparatus according to claim 121 or 122, where-
in the physical uplink shared channel information
comprises at least one type of the following informa-
tion:

retransmitted uplink data and newly-transmitted
uplink data.

124.The apparatus according to any one of claims 109
to 123, wherein the uplink transmission configuration
information is carried in at least one of the following
messages sent by the first network node:

a broadcast message, a Radio Resource Con-
trol RRC message, a Medium Access Control
control element MAC CE, and a physical layer
command.

125.The apparatus according to any one of claims 109
to 124, wherein the sending unit is further configured
to send second acknowledgement information, so
that the first network node and the second network
node determine, according to the second acknowl-
edgement information, that the apparatus can send
the uplink information to the first network node and
the second network node according to the uplink
transmission configuration information.

126.The apparatus according to any one of claims 109
to 125, wherein the receiving unit is further config-
ured to receive triggering information sent by the first
network node or the second network node; and
the sending unit is specifically configured to send the
uplink information to the first network node and the
second network node according to the triggering in-
formation and the uplink transmission configuration
information.

127.An information transmission system, wherein the
system comprises at least two network nodes and
user equipment, wherein a first network node can
send first downlink information to the user equipment
by using at least one first downlink carrier, a second
network node can send second downlink information
to the user equipment by using at least one second
downlink carrier, and the user equipment can send
uplink information to the first network node and the
second network node by using at least one uplink
carrier, wherein
the first network node is configured to send uplink

109 110 



EP 3 043 611 A1

57

5

10

15

20

25

30

35

40

45

50

55

transmission configuration information to the user
equipment, wherein the uplink transmission config-
uration information is used to indicate a first radio
resource and a second radio resource that are dif-
ferent from each other, wherein the first radio re-
source is a resource used for transmitting first uplink
information between the user equipment and the first
network node and the second radio resource is a
resource used for transmitting second uplink infor-
mation between the user equipment and the second
network node; and
the user equipment is configured to receive the up-
link transmission configuration information, send the
first uplink information to the first network node ac-
cording to the uplink transmission configuration in-
formation, and send the second uplink information
to the second network node according to the uplink
transmission configuration information.

128.The method according to claim 127, wherein the up-
link transmission configuration information is deter-
mined according to at least one type of the following
information:

quality of service QoS of a current service of the
user equipment, a data transmission require-
ment of the first uplink information, and a data
transmission requirement of the second uplink
information, wherein
the transmission requirement of the first uplink
information comprises at least one of the follow-
ing parameters: a data volume of the first uplink
information, a transmission rate requirement of
the first uplink information, a maximum tolerable
delay of the first uplink information, a transmis-
sion channel status of the first uplink information,
QoS of the first uplink information, and a load
status of the first network node; and
the transmission requirement of the second up-
link information comprises at least one of the
following parameters: a data volume of the sec-
ond uplink information, a transmission rate re-
quirement of the second uplink information, a
maximum tolerable delay of the second uplink
information, a transmission channel status of the
second uplink information, QoS of the second
uplink information, and a load status of the sec-
ond network node.
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