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METHOD, APPARATUS, AND SYSTEM FOR COLLABORATIVE
COMMUNICATION BETWEEN USER EQUIPMENTS

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies, and in
particular, to a method, an apparatus, and a system for collaborative communication between user

equipments.

BACKGROUND

[0002] Multiple-input multiple-output MIMO is a technology in a multi-antenna wireless
communications system. In MIMO, multiple antennas can be used at a transmit end to separately
and independently send signals, and multiple antennas are used at a receive end to receive and
restore origina information sent at the transmit end. This technology has very good effects in
suppressing channel fading, implementing spatial multiplexing or transmit diversity, reducing a bit
error rate, increasing a transmission rate, and improving transmission quality.

[0003] For user equipment UE, increasing a quantity of antennasis aso one of important means
for improving spectral efficiency and further to increase a system capacity.

[0004] In the prior art, because the user equipment is affected by factors such as a volume,
channel relevancy, an antenna size, and costs, it is difficult to increase the quantity of antennas of
the user equipment. Because performance of spatial multiplexing or transmit diversity is affected by
the quantity of antennas, a transmission rate or transmission quality of the user equipment is not
high.

SUMMARY

[0005] Embodiments of the present invention provide a method, an apparatus, and a system for
collaborative communication between user equipments, so that user equipment obtains a diversity
gain or amultiplexing gain on a premise that a quantity of physical antennas of the user equipment
IS not increased.

[0006] According to a first aspect, an embodiment of the present invention provides a method

for collaborative communication between user equipments, including:
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receiving, by a network device, a collaboration request sent by first user equipment;

determining, by the network device according to the collaboration request, at least one
second user equipment that collaborates with the first user equipment in receiving first downlink
data; and

sending, by the network device, a first indication message to the first user equipment,
where the first indication message is used to indicate the first user equipment to receive afirst part
of the first downlink data from the network device and receive a second part of the first downlink
data from the second user equipment.
[0007] With reference to the first aspect, in a first implementation manner of the first aspect,
after the determining, by the network device according to the collaboration request, at least one
second user equipment that collaborates with the first user equipment in receiving first downlink
data, the method further includes:

sending, by the network device, a second indication message to the second user
equipment, where the second indication message is used to indicate the second user equipment to
forward the second part, received from the network device, of the first downlink data to the first
user equipment.
[0008] With reference to the first aspect or the first implementation manner, in a second
implementation manner of the first aspect, the method further includes:

determining, by the network device, second downlink data to be sent to the second user
equipment;

determining, by the network device, that the first user equipment collaborates with the
second user equipment in receiving the second downlink data; and

sending, by the network device, athird indication message to the second user equipment,
where the third indication message is used to indicate the second user equipment to receive a first
part of the second downlink data from the network device and receive a second part of the second
downlink data from the first user equipment.
[0009] With reference to the second implementation manner, in a third implementation manner
of the first aspect, after the determining, by the network device, that the first user equipment
collaborates with the second user equipment in receiving the second downlink data, the method
further includes:

sending, by the network device, a fourth indication message to the first user equipment,
where the fourth indication message is used to indicate the first user equipment to forward the
second part, received from the network device, of the second downlink data to the second user

equipment.
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[0010] With reference to the second implementation manner, in afourth implementation manner
of the first aspect, the determining, by the network device, that the first user equipment collaborates
with the second user equipment in receiving the second downlink data specifically includes:

determining, by the network device, whether communication quality of the first user
equipment and communication quality of the second user equipment satisfy a preset threshold in a
case in which the second user equipment collaborates with the first user equipment in receiving the
first downlink data and the first user equipment collaborates with the second user equipment in
receiving the second downlink data; and

if the preset threshold is satisfied, determining, by the network device, that the first user
equipment collaborates with the second user equipment in receiving the second downlink data.
[0011] With reference to the first aspect or any one of the first implementation manner to the
fourth implementation manner, in a fifth implementation manner of the first aspect, after the
determining, by the network device according to the collaboration request, at least one second user
equipment that collaborates with the first user equipment in receiving first downlink data, the
method further includes:

sending, by the network device, afirst cell radio network temporary identifier C-RNTI
to each second user equipment, so that each second user equipment demodulates control
information of the first downlink data according to the first C-RNTI; or

sending, by the network device, the first C-RNTI to at least any one of the second user
equipments, so that all the second user equipments share the first C-RNTI.
[0012] With reference to the fifth implementation manner, in a sixth implementation manner of
the first aspect, the first C-RNTI isa C-RNTI of the first user equipment or a C-RNTI of the second
user equipment or a preset C-RNTI.
[0013] With reference to the second implementation manner, in a seventh implementation
manner of the first aspect, after the determining, by the network device, that the first user equipment
collaborates with the second user equipment in receiving the second downlink data, the method
further includes:

sending, by the network device, a second C-RNTI to the first user equipment, so that the
first user equipment demodulates control information of the second downlink data according to the
second C-RNTI.
[0014] With reference to the seventh implementation manner, in an eighth implementation
manner of the first aspect, the second C-RNTI is a C-RNTI of the second user equipment or a
C-RNTI of the first user equipment or apreset C-RNTI.

[0015] With reference to the first aspect or any one of the first implementation manner to the
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eighth implementation manner, in a ninth implementation manner of the first aspect, the first part of
the first downlink data and the second part of the first downlink data are the same, or the first part
of the first downlink data and the second part of the first downlink data are different.
[0016] According to a second aspect, an embodiment of the present invention provides a
method for collaborative communication between user equipments, including:

sending, by first user equipment, a collaboration request to a network device;

receiving, by the first user equipment, a first indication message sent by the network
device, where the first indication message is used to indicate the first user equipment to receive a
first part of the first downlink data from the network device and receive a second part of the first
downlink data from second user equipment; and

receiving, by the first user equipment, the first part, sent by the network device, of the
first downlink data, and receiving the second part of the first downlink data from the second user
equipment.
[0017] With reference to the second aspect, in a first implementation manner of the second
aspect, the method further includes:

receiving, by the first user equipment, a fourth indication message sent by the network
device, where the fourth indication message is used to indicate the first user equipment to forward a
second part, received from the network device, of second downlink data to the second user
equipment.
[0018] With reference to the second aspect, in a second implementation manner of the second
aspect, the method further includes:

negotiating, by the first user equipment, with the second user equipment, so that the first
user equipment receives a second part of second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.
[0019] With reference to the first implementation manner or the second implementation manner,
in athird implementation manner of the second aspect, the method further includes:

receiving, by the first user equipment, the second part, sent by the network device, of the
second downlink data; and

sending, by the first user equipment, the second part of the second downlink data to the
second user equipment.
[0020] With reference to the third implementation manner, in a fourth implementation manner
of the second aspect, after the sending, by first user equipment, a collaboration request to a network
device, the method further includes:

receiving, by the first user equipment, a second C-RNTI sent by the network device; and
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demodulating, by the first user equipment, control information of the second downlink
data according to the second C-RNTI.
[0021] With reference to the fourth implementation manner, in afifth implementation manner of
the second aspect, the second C-RNTI is a C-RNTI of the second user equipment or a C-RNTI of
the first user equipment or apreset C-RNTI.
[0022] With reference to the second aspect or any one of the first implementation manner to the
fifth implementation manner, in a sixth implementation manner of the second aspect, the method
further includes:

negotiating, by the first user equipment, with the second user equipment, so that the
second user equipment receives the second part of the first downlink data from the network device
and forwards the second part of the first downlink datato the first user equipment.
[0023] According to athird aspect, an embodiment of the present invention provides a method
for collaborative communication between user equipments, including:

receiving, by second user equipment, a second part, sent by a network device, of first
downlink data, where afirst part of the first downlink datais sent by the network device to first user
equipment; and

forwarding, by the second user equipment, the second part of the first downlink data to
the first user equipment.
[0024] With reference to the third aspect, in a first implementation manner of the third aspect,
before the receiving, by second user equipment, a second part, sent by a network device, of first
downlink data, the method further includes:

receiving, by the second user equipment, a second indication message sent by the
network device, where the second indication message is used to indicate the second user equipment
to forward the second part, received from the network device, of the first downlink data to the first
user equi pment.
[0025] With reference to the first implementation manner, in a second implementation manner
of the third aspect, before the receiving, by second user equipment, a second part, sent by a network
device, of first downlink data, the method further includes:

negotiating, by the second user equipment, with the first user equipment, so that the
second user equipment receives the second part of the first downlink data from the network device
and forwards the second part of the first downlink datato the first user equipment.
[0026] With reference to the third aspect or the first implementation manner or the second
implementation manner, in a third implementation manner of the third aspect, before the receiving,

by second user equipment, a second part, sent by the network device, of the first downlink data, the
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method further includes:

receiving, by the second user equipment, a first cell radio network temporary identifier
C-RNTI sent by the network device; and

demodulating, by the second user equipment, control information of the first downlink
data according to the first C-RNTI.
[0027] With reference to the fourth implementation manner, in afifth implementation manner of
the third aspect, the second user equipment is main user equipment among all user equipments that
collaborate with the first user equipment in receiving the first downlink data, and before the
receiving, by second user equipment, a second part, sent by the network device, of the first
downlink data, the method further includes:

receiving, by the second user equipment, the first C-RNTI sent by the network device;
and

demodulating, by the main user equipment, the control information of the first downlink
data according to the first C-RNTI.
[0028] With reference to the fourth implementation manner or the fifth implementation manner,
in a sixth implementation manner of the third aspect, the first C-RNTI isa C-RNTI of the first user
equipment or a C-RNTI of the second user equipment or apreset C-RNTI.
[0029] With reference to the third aspect or any one of the first implementation manner to the
sixth implementation manner, in a seventh implementation manner of the third aspect, the method
further includes:

receiving, by the second user equipment, a third indication message sent by the network
device, where the third indication message is further used to indicate the second user equipment to
receive afirst part of second downlink data from the network device and receive a second part of
the second downlink data from the first user equipment.
[0030] With reference to the seventh implementation manner, in an eighth implementation
manner of the third aspect, after the receiving, by the second user equipment, a third indication
message sent by the network device, the method further includes:

receiving, by the second user equipment, the first part of the second downlink data from
the network device, and receiving the second part of the second downlink data from the first user
equipment.
[0031] With reference to the seventh implementation manner or the eighth implementation
manner, in a ninth implementation manner of the third aspect, before the receiving the second part
of the second downlink data from the first user equipment, the method further includes:

negotiating, by the second user equipment, with the first user equipment, so that the first
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user equipment receives the second part of the second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.

[0032] According to a fourth aspect, an embodiment of the present invention provides a
network device for collaborative communication between user equipments, including:

a receiving module, configured to receive a collaboration request sent by first user
equipment;

a determining module, configured to determine, according to the collaboration request
received by the receiving module, at least one second user equipment that collaborates with the first
user equipment in receiving first downlink data; and

a sending module, configured to send a first indication message to the first user
equipment, where the first indication message is used to indicate the first user equipment to receive
afirst part of the first downlink data from the network device and receive a second part of the first
downlink data from the second user equipment.

[0033] With reference to the fourth aspect, in afirst implementation manner of the fourth aspect,
the sending module is further configured to: send a second indication message to the second user
equipment, where the second indication message is used to indicate the second user equipment to
forward the second part, received from the network device, of the first downlink data to the first
user equi pment.

[0034] With reference to the fourth aspect or the first implementation manner, in a second
implementation manner of the fourth aspect, the determining module is further configured to: after
the receiving module receives the collaboration request sent by the first user equipment, determine
second downlink data to be sent to the second user equipment; and determine that the first user
equipment collaborates with the second user equipment in receiving the second downlink data; and
the sending module is further configured to: send a third indication message to the second user
equipment, where the third indication message is used to indicate the second user equipment to
receive afirst part of the second downlink data from the network device and receive a second part
of the second downlink data from the first user equipment.

[0035] With reference to the second implementation manner, in a third implementation manner
of the fourth aspect, the sending module is further configured to: send a fourth indication message
to the first user equipment, where the fourth indication message is used to indicate the first user
equipment to forward the second part, received from the network device, of the second downlink
data to the second user equipment.

[0036] With reference to the second implementation manner, in afourth implementation manner

of the fourth aspect, the determining module is specifically configured to: determine whether
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communication quality of the first user equipment and communication quality of the second user
equipment satisfy a preset threshold in a case in which the second user equipment collaborates with
the first user equipment in receiving the first downlink data and the first user equipment
collaborates with the second user equipment in receiving the second downlink data; and if the preset
threshold is satisfied, the network device determines that the first user equipment collaborates with
the second user equipment in receiving the second downlink data.

[0037] With reference to the fourth aspect or any one of the first implementation manner to the
fourth implementation manner, in a fifth implementation manner of the fourth aspect, the sending
module is further configured to: after the determining module determines, according to the
collaboration request, the at least one second user equipment that collaborates with the first user
equipment in receiving the first downlink data, send a first cell radio network temporary identifier
C-RNTI to each second user equipment, so that each second user equipment demodulates control
information of the first downlink data according to the first C-RNTI; or send the first C-RNTI to at
least any one of the second user equipments, so that al the second user equipments share the first
C-RNTI.

[0038] With reference to the fifth implementation manner, in a sixth implementation manner of
the fourth aspect, the first C-RNTI is a C-RNTI of the first user equipment or a C-RNTI of the
second user equipment or apreset C-RNTI.

[0039] With reference to the second implementation manner, in a seventh implementation
manner of the fourth aspect, the sending module is further configured to: after the determining
module determines that the first user equipment collaborates with the second user equipment in
receiving the second downlink data, send a second C-RNTI to the first user equipment, so that the
first user equipment demodulates control information of the second downlink data according to the
second C-RNTI.

[0040] With reference to the seventh implementation manner, in an eighth implementation
manner of the fourth aspect, the second C-RNTI is a C-RNTI of the second user equipment or a
C-RNTI of the first user equipment or apreset C-RNTI.

[0041] With reference to the fourth aspect or any one of the first implementation manner to the
eighth implementation manner, in a ninth implementation manner of the fourth aspect, the first part
of the first downlink data and the second part of the first downlink data are the same, or the first
part of the first downlink data and the second part of the first downlink data are different.

[0042] According to a fifth aspect, an embodiment of the present invention provides user
equipment, including:

a sending module, configured to send a collaboration reguest to a network device; and
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areceiving module, configured to receive afirst indication message sent by the network
device, where the first indication message is used to indicate the first user equipment to receive a
first part of the first downlink data from the network device; and receive the first indication message
sent by the network device, where the first indication message is used to indicate the first user
equipment to receive the first part of the first downlink datafrom the network device, where

the receiving module is further configured to receive the first part, sent by the network
device, of the first downlink data, and receive a second part of the first downlink data from second
user equipment.

[0043] With reference to the fifth aspect, in a first implementation manner of the fifth aspect,
the receiving module is further configured to: receive a fourth indication message sent by the
network device, where the fourth indication message is further used to indicate the first user
equipment to forward a second part, received from the network device, of second downlink data to
the second user equipment.

[0044] With reference to the fifth aspect, in a second implementation manner of the fifth aspect,
the user equipment further includes:

a first negotiation module, configured to negotiate with the second user equipment, so
that the first user equipment receives a second part of second downlink data from the network
device and forwards the second part of the second downlink data to the second user equipment.
[0045] With reference to the first implementation manner or the second implementation manner,
in athird implementation manner of the fifth aspect, the receiving module is further configured to:
receive the second part, sent by the network device, of the second downlink data after receiving the
first indication message sent by the network device; and the sending module is further configured to:
after the receiving module receives the second part, sent by the network device, of the second
downlink data, send the second part of the second downlink data to the second user equipment.
[0046] With reference to the third implementation manner, in a fourth implementation manner
of the fifth aspect, the receiving module is further configured to: after the sending module sends the
collaboration request to the network device, receive a second cell radio network temporary
identifier C-RNTI sent by the network device; and the receiving module is specifically configured
to: after the receiving module receives the second C-RNTI sent by the network device, demodulate
control information of the second downlink data according to the second C-RNTI.

[0047] With reference to the fourth implementation manner, in afifth implementation manner of
the fifth aspect, the second C-RNTI isa C-RNTI of the second user equipment or a C-RNTI of the
first user equipment or a preset C-RNTI.

[0048] With reference to the fifth aspect or any one of the first implementation manner to the
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fifth implementation manner, in a sixth implementation manner of the fifth aspect, the user
equipment further includes:

a second negotiation module, configured to negotiate with the second user equipment, so
that the second user equipment receives the second part of the first downlink data from the network
device and forwards the second part of the first downlink datato the first user equipment.

[0049] According to a sixth aspect, an embodiment of the present invention provides user
equipment, including:

a receiving module, configured to receive a second part, sent by a network device, of
first downlink data, where afirst part of the first downlink datais sent by the network device to first
user equipment; and

a sending module, configured to forward the second part of the first downlink data to the
first user equipment.

[0050] With reference to the sixth aspect, in a first implementation manner of the sixth aspect,
the receiving module is further configured to recelve a second indication message sent by the
network device, where the second indication message is used to indicate the second user equipment
to forward the second part, received from the network device, of the first downlink data to the first
user equipment.

[0051] With reference to the first implementation manner, in a second implementation manner
of the sixth aspect, the user equipment further includes:

afirst negotiation module, configured to negotiate with the first user equipment, so that
the second user equipment receives the second part of the first downlink data from the network
device and forwards the second part of the first downlink datato the first user equipment.

[0052] With reference to the sixth aspect or the first implementation manner or the second
implementation manner, in athird implementation manner of the sixth aspect, the receiving module
is further configured to: before receiving the second part, sent by the network device, of the first
downlink data, receive afirst cell radio network temporary identifier C-RNTI sent by the network
device, and demodulate control information of the first downlink data according to the first
C-RNTI.

[0053] With reference to the fourth implementation manner, in afifth implementation manner of
the sixth aspect, the first C-RNTI is a C-RNTI of the first user equipment or a C-RNTI of the
second user equipment or apreset C-RNTI.

[0054] With reference to the fifth implementation manner, in a sixth implementation manner of
the sixth aspect, the receiving module is further configured to: receive a third indication message

sent by the network device, where the third indication message is further used to indicate the second
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user equipment to receive afirst part of second downlink data from the network device and receive
a second part of the second downlink data from the first user equipment.

[0055] With reference to the third aspect or any one of the first implementation manner to the
sixth implementation manner, in a seventh implementation manner of the third aspect, after the
receiving module receives the third indication message sent by the network device, the receiving
module is further configured to: receive the first part of the second downlink data from the network
device, and receive the second part of the second downlink data from the first user equipment.
[0056] With reference to the sixth implementation manner or the seventh implementation
manner, in an eighth implementation manner, the user equipment further includes. a second
negotiation module, configured to negotiate with the first user equipment, so that the first user
equipment receives the second part of the second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.

[0057] According to a seventh aspect, an embodiment of the present invention provides a
network device, including: a processor and a memory, where the memory stores an execution
instruction, and when the network device runs, the processor communicates with the memory, and
the processor executes the execution instruction, so that the base station executes the method
according to the first aspect.

[0058] According to an eighth aspect, an embodiment of the present invention provides user
equipment, including: a processor and a memory, where the memory stores an execution instruction,
and when the user equipment runs, the processor communicates with the memory, and the processor
executes the execution instruction, so that the user equipment executes the method according to the
second aspect.

[0059] According to a ninth aspect, an embodiment of the present invention provides user
equipment, including: a processor and a memory, where the memory stores an execution instruction,
and when the user equipment runs, the processor communicates with the memory, and the processor
executes the execution instruction, so that the user equipment executes the method according to the
third aspect.

[0060] According to a tenth aspect, an embodiment of the present invention further provides a
system for collaborative communication between user equipments, including the network device
provided in the fourth aspect of the present invention, the first user equipment provided in the fifth
aspect, and the second user equipment provided in the sixth aspect.

[0061] According to an eleventh aspect, an embodiment of the present invention further
provides a system for collaborative communication between user equipments, including the

network device provided in the seventh aspect of the present invention, the first user equipment
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provided in the eighth aspect, and the second user equipment provided in the ninth aspect.

[0062] According to the method, the apparatus, and the system for collaborative communication
between user equipments provided in the embodiments of the present invention, after receiving a
collaboration request of first user equipment, a network device may determine, for the user
equipment, at least one other second user equipment that collaborates with the first user equipment
in receiving downlink data, and indicate, to the first user equipment by using an indication message,
that the downlink data may be received separately by using the network device and the second user
equipment. In this way, on a premise that a quantity of physical antennas of user equipment is not
increased, quality of data reception performed by the user equipment can be improved, a bit error
rate can be reduced, and a diversity gain can be obtained. In addition, a channel capacity can be
increased, a beneficial effect of "spatial multiplexing” can be achieved, and a multiplexing gain can
be obtained.

BRIEF DESCRIPTION OF DRAWINGS

[0063] To describe the technical solutions in the embodiments of the present invention or in the
prior art more clearly, the following briefly introduces the accompanying drawings required for
describing the embodiments or the prior art. Apparently, the accompanying drawings in the
following description show some embodiments of the present invention, and persons of ordinary
skill in the art may still derive other drawings from these accompanying drawings without creative
efforts.

[0064] FIG. 1 is a flowchart of a method for collaborative communication between user
equipments according to an embodiment of the present invention;

[0065] FIG. 2 is a flowchart of a method for collaborative communication between user
equipments according to the another embodiment of present invention;

[0066] FIG. 3 is a flowchart of a method for collaborative communication between user
equipments according to still another embodiment of the present invention;

[0067] FIG. 4 is a schematic diagram of a specific implementation manner in which second user
equipment collaborates with first user equipment in receiving first downlink data but the first user
equipment does not collaborate with the second user equipment;

[0068] FIG. 5 is aschematic diagram of a specific implementation manner in which second user
equipment collaborates with first user equipment in receiving first downlink data and the first user
equipment collaborates with the second user equipment in receiving second downlink data;

[0069] FIG. 6 is a schematic structural diagram of a network device according to an

embodiment of the present invention;
12



10

15

20

25

30

[0070] FIG. 7 is a schematic structural diagram of user equipment according to an embodiment
of the present invention;

[0071] FIG. 8 is a schematic structural diagram of user equipment according to another
embodiment of the present invention;

[0072] FIG. 9 is a schematic structural diagram of user equipment according to still another
embodiment of the present invention;

[0073] FIG. 10 is a schematic structural diagram of user equipment according to another
embodiment of the present invention;

[0074] FIG. 11 is a schematic structural diagram of a network device according to another
embodiment of the present invention;

[0075] FIG. 12 is a schematic structural diagram of user equipment according to still another
embodiment of the present invention; and

[0076] FIG. 13 is a schematic structural diagram of user equipment according to yet another
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0077] To make the objectives, technical solutions, and advantages of the embodiments of the
present invention clearer, 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 embodiments obtained by persons of

ordinary skill in the art based on the embodiments of the present invention without creative efforts
shall fall within the protection scope of the present invention.

[0078] Technologies described in this specification may be applied to various communications
systems, for example, current 2G and 3G communications systems and a next-generation

communications system, for example, a Globa System for Mobile Communications (GSM, Global

System for Mobile communications), a Code Division Multiple Access (CDMA, Code Division
Multiple Access) system, a Time Division Multiple Access (TDMA, Time Division Multiple Access)
system, Wideband Code Division Multiple Access (WCDMA, Wideband Code Division Multiple
Access Wireless), a Frequency Division Multiple Access (FDMA, Frequency Division Multiple
Addressing) system, an Orthogonal Frequency-Division Multiple Access (OFDMA, Orthogonal

Frequency-Division Multiple Access) system, a single-carrier FDMA (SC-FDMA) system, a
general packet radio service (GPRS, Genera Packet Radio Service) system, aLong Term Evolution

(LTE, Long Term Evolution) system, and other communications systems.
13



[0079] User equipment involved in this application may be a wireless terminal or a wired
terminal. The wireless terminal may refer to a device that provides a user with voice and/or data
connectivity, a handheld device with a radio connection function, or another processing device
connected to a radio modem. The wireless terminal may communicate with one or more core
networks through a radio access network (such as RAN, Radio Access Network). The wireless
terminal may be a mobile terminal, such as a mobile phone (also referred to as a "cellular" phone)
and a computer with a mobile terminal, for example, may be a portable, pocket-sized, handheld,
computer built-in, or in-vehicle mobile apparatus, which exchanges language and/or data with the
radio access network. For example, the wireless terminal may be a device such as a persond
communication service (PCS, Persona Communication Service) phone, a cordless telephone set, a
Session Initiation Protocol (SIP) phone, a wireless local loop (WLL, Wireless Local Loop) station,
or a persona digital assistant (PDA, Personal Digital Assistant). The wireless terminal may also be
referred to as a system, a subscriber unit (Subscriber Unit), a subscriber station (Subscriber Station),
amobile station (Mobile Station), a mobile terminal (Mobile), aremote station (Remote Station), an
access point (Access Point), a remote termina (Remote Terminal), an access termina (Access
Terminal), a user terminal (User Terminal), a user agent (User Agent), a user device (User Device),
or user equipment (User Equipment).

[0080] A network device involved in this application may be, for example, a base station or a
radio network controller (Radio Network Controller, RNC).

[0081] A base station (for example, an access point) may be a base station (BTS, Base
Transceiver Station) in GSM or CDMA, may be a base station (NodeB) in WCDMA, or may be an
evolved NodeB (NodeB, eNB, or e-NodeB, evolutional Node B) in LTE, which is not limited in the
present application.

[0082] FIG. 1 is a flowchart of a method for collaborative communication between user
equipments according to an embodiment of the present invention. As shown in FIG. 1, the method
in this embodiment may include:

[0083] Step 101: A network device receives a collaboration request sent by first user equipment.
[0084] Step 102: The network device determines, according to the collaboration request, at least
one second user equipment that collaborates with the first user equipment in receiving first
downlink data.

[0085] Step 103: The network device sends afirst indication message to the first user equipment,
where the first indication message is used to indicate the first user equipment to receive afirst part
of the first downlink data from the network device and receive a second part of the first downlink

data from the second user equipment.
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[0086] The collaboration request may carry an identifier of the first user equipment, to uniquely
indicate the first user equipment in a network. In addition, the collaboration request may further
carry a parameter such as description information of quality of a link between the first user
equipment and the second user equipment.

[0087] Optionally, if a downlink quality is not good, a bit error rate when the first user
equipment receives downlink data from the network device is higher than a predetermined value,
and in this case, the first part and the second part of the first downlink data may be the same; if the
downlink quality is good, abit error rate when the first user equipment receives downlink data from
the network device is lower than a predetermined value, and in this case, the first part and the
second part of the first downlink data may be different.

[0088] In this embodiment of the present invention, there may be one or more second user
equipments that collaborate with the first user equipment in receiving the first downlink data. When
the network device determines a second user equipment that collaborates with the first user
equipment in receiving the first downlink data, the network device may first determine, according to
information that is previously reported by the first user equipment or the second user equipment and
isabout quality of alink between the first and second user equipments, information about quality of
alink between the first user equipment and the network device, and information about quality of a
link between the second user equipment and the network device, whether the collaboration of the
second user equipment with the first user equipment can bring a beneficial effect for the first user
equipment, for example, whether a multiplexing gain or diversity gain can be brought for the first
user equipment. If the beneficia effect cannot reach a predetermined value, the network device may
not select the second user equipment and instead selects another second user equipment to
collaborate with the first user equipment.

[0089] After determining the second user equipment for collaborating with the first user
equipment, the network device may adjust a transmission rate level according to the quality of the
link between the first and second user equipments. For example, when the quality of the link
between the first and second user equipments is not good, a rate when the second user equipment
collaborates with the first user equipment in receiving data is limited, and in this case, rates at
which the network device sends the first and second parts of the first downlink data should aso be
reduced; otherwise, when the second user equipment collaborates with the first user equipment, data
cannot be processed in time or sent in time, and finally, collaboration cannot be performed normally.
A mapping table about "quality of a link between user equipments——a rate of transmission
between user equipments——a data sending rate of the network device——a data sending level of

the network device" may be established for the network device, and the network device may select a
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proper transmission rate level according to the mapping list.

[0090] The network device may add an identifier of the second user equipment to the sent first
indication message, and may further add information such as a time at which the second user
equipment starts to collaborate with the first user equipment, so that the second user equipment can
assist more precisely in receiving the downlink data.

[0091] As a feasible implementation manner, after determining that the second user equipment
collaborates with the first user equipment, the network device may send a second indication
message to the second user equipment, where the second indication message is used to indicate the
second user equipment to forward the second part, received from the network device, of the first
downlink datato the first user equipment.

[0092] As another feasible implementation manner, the first user equipment may negotiate with
the second user equipment in advance, so that the second user equipment receives the second part of
the first downlink data from the network device and forwards the second part of the first downlink
datato the first user equipment.

[0093] Optionally, after the network device receives the collaboration request sent by the first
user equipment, if the network device determines that the second user equipment having second
downlink data to be sent, the network device may further determine that the first user equipment
collaborates with the second user equipment in receiving the second downlink data. In this
implementation scenario, the network device may further send a third indication message to the
second user equipment, to indicate the second user equipment to receive a first part of the second
downlink data from the network device and receive a second part of the second downlink data from
the first user equipment. It should be noted that the second indication message and the third
indication message may be a same message, that is, when indicating the second equipment to
forward the second part, received from the network device, of the first downlink data to the first
user equipment, the network device may also indicate the second user equipment to receive the first
part of the second downlink data from the network device and receive the second part of the second
downlink data from the first user equipment.

[0094] Similar to a scenario in which the second user equipment assists the first user equipment,
in a feasible implementation manner, in a scenario in which the first user equipment assists the
second user equipment, the network device may further send a fourth indication message to the first
user equipment, to indicate the first user equipment to forward the second part, received from the
network device, of the second downlink data to the second user equipment. In another feasible
implementation manner, the first user equipment may also negotiate with the second user equipment

in advance, so that the first user equipment receives the second part of the second downlink data

16



10

15

20

25

30

from the network device and forwards the second part of the second downlink data to the second
user equi pment.

[0095] It should be noted that the first indication message and the fourth indication message
may also be a same message, that is, when indicating the first device to forward the second part,
received from the network device, of the second downlink data to the second user equipment, the
network device may aso indicate the first user equipment to receive the first part of the first
downlink data from the network device and receive the second part of the first downlink data from
the second user equipment.

[0096] Specifically, the network device may determine whether communication quality of the
first user equipment and communication quality of the second user equipment satisfy a preset
threshold in a case in which the second user equipment collaborates with the first user equipment in
receiving the first downlink data and the first user equipment collaborates with the second user
equipment in receiving the second downlink data; and if the preset threshold is satisfied, the
network device may determine that the first user equipment collaborates with the second user
equipment in receiving the second downlink data. In this way, the second user equipment can obtain
amultiplexing gain or adiversity gain.

[0097] It should be noted that the network device may determine, according to the information
about the quality of the link between the first and second user equipments , the information about
the quality of the link between the first user equipment and the network device, and the information
about the quality of the link between the second user equipment and the network device that are
previousy reported by the first user equipment or the second user equipment, effects on the
communication quality of the first and second user equipments after the first user equipment
collaborates with the second user equipment and the second user equipment collaborates with the
first user equipment. If communication quality of either the first user equipment or the second user
equipment does not satisfy the preset threshold or does not reach a predetermined multiplexing gain
or diversity gain effect because the first user equipment collaborates with the second user
equipment and the second user equipment collaborates with the first user equipment, the first user
equipment and the second user equipment may not perform collaborative communication. In this
implementation scenario, the network device may change a collaboration relationship, for example,
cancel the collaboration of the first user equipment with the second user equipment or cancel the
collaboration of the second user equipment with the first user equipment or cancel the two
collaborations.

[0098] Optionally, based on the foregoing embodiment, after the network device determines,
according to the collaboration request, the at least one second user equipment that collaborates with
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the first user equipment in receiving the first downlink data, the network device may further send a
first cell radio network temporary identifier C-RNTI to each second user equipment, so that each
second user equipment demodulates control information of the first downlink data according to the
first C-RNTI; or the network device sends a first C-RNTI to at least any one of the second user
equipments, so that all the second user equipments share the first C-RNTI.

[0099] Further, after receiving the first C-RNTI, the second user equipment may demodulate a
physical downlink control channel PDCCH of the first user equipment, to acquire control
information of the first user equipment, so that the second user equipment sends the second part of
the first downlink data to the first user equipment. For example, after demodulating the PDCCH of
the second user equipment, the second user equipment may learn a time-frequency resource block
occupied by the second part of the first downlink data, learn a reception mode of the first user
equipment (for example, whether the reception mode is spatial multiplexing or transmit diversity),
and learn control information such as a discontinuous reception DRX configuration. When
necessary, the network device may adjust a configuration parameter of the first user equipment or
the second user equipment, so that related configuration parameters of the first user equipment and
the second user equipment are the same (for example, paging groups are the same, DRXs are the
same, and feedback periods feedback period are the same), to implement efficient collaboration
between the first user equipment and the second user equipment. Frequency used by the
communications link between the first user equipment and the second user equipment may be
out-of-band frequency. A specific communication manner may be, for example, performing
communication by using a device-to-device D2D communication protocol. The first C-RNTI may
be a C-RNTI of the first user equipment or a C-RNTI of the second user equipment or a preset
C-RNTI.

[0100] In this embodiment, a base station may scramble a control channel by using the C-RNTI
of the first user equipment or the C-RNTI of the second user equipment or another preset C-RNTI;
therefore, correspondingly, the first C-RNTI sent by the base station to the second user equipment
should be the C-RNTI of the first user equipment or the C-RNTI of the second user equipment or
the another preset C-RNTI respectively.

[0101] According to the method provided in this embodiment, after receiving a collaboration
request of first user equipment, a network device may determine, for the user equipment, at least
one other second user equipment that collaborates with the first user equipment in receiving
downlink data, and indicate, to the first user equipment by using an indication message, that the
downlink data may be received separately by using the network device and the second user

equipment. In this way, on a premise that a quantity of physical antennas of user equipment is not
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increased, quality of data reception performed by the user equipment can be improved, a bit error
rate can be reduced, and a diversity gain can be obtained. In addition, a channel capacity can be
increased, a beneficial effect of "spatial multiplexing” can be achieved, and a multiplexing gain can
be obtained.

[0102] FIG. 2 is a flowchart of a method for collaborative communication between user
equipments according to another embodiment of the present invention. As shown in FIG. 2, the
method in this embodiment may include:

[0103] Step 201: First user equipment sends a collaboration request to a network device.

[0104] Step 202: The first user equipment receives a first indication message sent by the
network device, where the first indication message is used to indicate the first user equipment to
receive afirst part of first downlink data from the network device and receive a second part of the
first downlink data from second user equipment.

[0105] Step 203: The first user equipment receives the first part, sent by the network device, of
the first downlink data, and receives the second part of the first downlink data from the second user
equipment.

[0106] Further, the first user equipment may further receive a fourth indication message that is
sent by the network device and is used to indicate the first user equipment to forward a second part,
received from the network device, of second downlink data to the second user equipment.
Alternatively, the first user equipment may further negotiate with the second user equipment in
advance, so that the first user equipment receives a second part of second downlink data from the
network device and forwards the second part of the second downlink data to the second user
equipment.

[0107] It should be noted that the first indication message and the fourth indication message
may also be a same message, that is, when indicating the first device to forward the second part,
received from the network device, of the second downlink data to the second user equipment, the
network device may further indicate the first user equipment to receive the first part of the first
downlink data from the network device and receive the second part of the first downlink data from
the second user equipment.

[0108] In this implementation scenario, after receiving the second part, sent by the network
device, of the second downlink data, the first user equipment sends the second part of the second
downlink datato the second user equipment.

[0109] Further, when the second user equipment collaborates with the first user equipment, if
the network device determines that the second user equipment is also receiving downlink user data

sent by the network device, the first user equipment can also collaborate with the second user
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equipment at the same time, so that the second user equipment obtains a multiplexing gain or a
diversity gain.

[0110] Further, after the first user equipment sends the collaboration request to the network
device, the first user equipment may further receive a second C-RNTI sent by the network device.
The first user equipment may demodulate control information of the second downlink data
according to the second C-RNTI.

[0111] The first user equipment decodes a PDCCH of the second user equipment by using the
second C-RNTI, to acquire control information of the second user equipment, so that the first user
equipment sends the second part of the second downlink data to the second user equipment.

[0112] Further, the second C-RNTI may be a C-RNTI of the second user equipment or a
C-RNTI of the first user equipment or apreset C-RNTI.

[0113] According to the method provided in this embodiment, first user equipment may send a
collaboration request to a network device, and the network device may determine at |least one other
user equipment that collaborates with the first user equipment in receiving downlink data, and
indicate, to the user equipment by using an indication message, that the downlink data may be
received separately by using the network device and another user equipment. In this way, on a
premise that a quantity of physical antennas of user equipment is not increased, quality of data
reception performed by the user equipment can be improved, a bit error rate can be reduced, and a
diversity gain can be obtained. In addition, a channel capacity can be increased, a beneficial effect
of "gpatial multiplexing” can be achieved, and a multiplexing gain can be obtained.

[0114] FIG. 3 is a flowchart of a method for collaborative communication between user
equipments according to still another embodiment of the present invention. As shown in FIG. 3, the
method in this embodiment may include:

[0115] Step 301: Second user equipment receives a second part, sent by a network device, of
first downlink data, where afirst part of the first downlink datais sent by the network device to first
user equi pment.

[0116] Step 302: The second user equipment forwards the second part of the first downlink data
to the first user equipment.

[0117] As a feasible implementation manner, after determining that the second user equipment
collaborates with the first user equipment, the network device may send a second indication
message to the second user equipment, where the second indication message is used to indicate the
second user equipment to forward the second part, received from the network device, of the first
downlink datato the first user equipment. As another feasible implementation manner, the first user

equipment may further negotiate with the second user equipment in advance, so that the second user
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equipment receives the second part of the first downlink data from the network device and forwards
the second part of the first downlink datato the first user equipment.

[0118] Further, before the second user equipment receives the second part, sent by the network
device, of the first downlink data, the second user equipment may further receive a first C-RNTI
sent by the network device, and the second user equipment may demodulate control information of
the first downlink data according to the first C-RNTI.

[0119] The second user equipment decodes a PDCCH of the first user equipment by using the
first C-RNTI, to acquire control information of the first user equipment, so that the second user
equipment sends the second part of the first downlink datato the first user equipment.

[0120] Further, the second user equipment is main user equipment among al user equipments
that collaborate with the first user equipment in receiving the first downlink data, and before the
second user equipment receives the second part, sent by the network device, of the first downlink
data, the second user equipment may further receive the first C-RNTI sent by the network device.
The main user equipment may demodulate the control information of the first downlink data
according to the first C-RNTI. Optionally, there may be one or more main user equipments among
the second user equipments. When there is one main user equipment among the second user
equipments, only the one main user equipment demodul ates the PDCCH of the first user equipment,
and the one main user equipment shares the control information, obtained by means of
demodulation, of the first user equipment with the other user equipments among the second user
equipments. When there are multiple main user equipments among the second user equipments, the
multiple main user equipments all need to demodulate the PDCCH of the first user equipment, and
iIf some main user equipments among the multiple main user equipments fail to receive the first
C-RNTI sent by the network device, main user equipment receiving the first C-RNTI needs to share
thefirst C-RNTI with the main user equipments that fail to receive the first C-RNTI.

[0121] Further, the first C-RNTI may be a C-RNTI of the first user equipment or a C-RNTI of
the second user equipment or apreset C-RNTI.

[0122] Optionally, the second user equipment may receive a third indication message sent by
the network device, where the third indication message is further used to indicate the second user
equipment to receive a first part of second downlink data from the network device and receive a
second part of the second downlink data from the first user equipment. Alternatively, the second UE
negotiates with the first UE, so that the first user equipment receives a second part of second
downlink data from the network device and forwards the second part of the second downlink datato
the second user equipment.

[0123] According to the method provided in this embodiment, after receiving a collaboration
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request of first user equipment, a network device may determine, for the user equipment, at least
one other second user equipment that collaborates with the first user equipment in receiving
downlink data, and indicate, to the first user equipment by using an indication message, that the
downlink data may be received separately by using the network device and the second user
equipment. In this way, on a premise that a quantity of physical antennas of user equipment is not
increased, quality of data reception performed by the user equipment can be improved, a bit error
rate can be reduced, and a diversity gain can be obtained. In addition, a channel capacity can be
increased, a beneficial effect of "spatial multiplexing” can be achieved, and a multiplexing gain can
be obtained.

[0124] The following describes, by using two specific examples, the method for collaborative
communication between user equipments that is provided in the present invention. FIG. 4 provides
a schematic diagram of a specific implementation manner in which second user equipment
collaborates with first user equipment in receiving first downlink data but the first user equipment
does not collaborate with the second user equipment. As shown in FIG. 4, a network device, for
example, a base station BS 0, needs to send information SO (which may be multiple layers of
information, that is, SO=[s0, s1...5p]T) to first user equipment UE_O. Due to a feature of radio
space propagation of downlink data, second user equipment UE_1 can receive downlink data SO
from BS 0. A system model of downlink data reception performed by the first user equipment
UE_0 may be described by using the following formulas:

Yo=Hy-P,-Sy+1,+N, and

Yo=Hy RSl N e

YO represents downlink data received by the first user equipment UE O, and Y1
represents downlink data received by the second user equipment UE 1. Hj represents a spatid
channel between the base station BS 0 and user equipment j, P1 is a precoding matrix (or vector),
10 and 11 represent interfering downlink data received by the two user equipments in addition to SO,
and Nj represents a noise signal received by the user equipment j. In a case in which the user

equipments do not collaborate with each other, for UE_1, Hy-P-S

0 s useless (interfering)
downlink data, cannot be used, and cannot be provided for use by the first user equipment UE_O.

[0125] The second user equipment UE_1 may share, with the other party by means of
collaborative communication, the downlink data Y 1 received by the second user equipment UE_1.

After receiving the information Y1 shared by the second user equipment UE 1, the first user

H,-P,

equipment UE_0 may obtain information by means of channel estimation in demodulation

processing performed by the first user equipment UE_O, thereby obtaining the following received
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data according to the obtained channel information:

bl

[0126] A receiver used at a receive end of the first user equipment is WO, and therefore, an
estimated value of SO can be obtained:
So=W,-Y

[0127] The foregoing solution is applicable to a manner for processing received data by the first
user equipment when the second user equipment collaborates with the first user equipment. The
following solution is applicable to a manner for processing received data by user equipment when
the second user equipment collaborates with the first user equipment and the first user equipment
collaborates with the second user equipment. This embodiment is mainly applicable to an
implementation scenario in which a diversity gain is obtained. In a scenario in which quality of a
communications link is not good, user equipment may receive a same data message from different
links, thereby improving quality of data reception performed by the user equipment, reducing a bit
error rate, achieving a beneficial effect of "transmit diversity”, and obtaining a diversity gain. In a
one-way collaboration mode, for example, the second user equipment collaborates with the first
user equipment, the first user equipment can obtain a diversity gain; in a two-way collaboration
mode, for example, the second user equipment collaborates with the first user equipment and the
first user equipment collaborates with the second user equipment, both the first and second user
equipments can obtain a diversity gain.

[0128] FIG. 5 provides a schematic diagram of a specific implementation manner in which
second user equipment collaborates with first user equipment in receiving first downlink data and
the first user equipment collaborates with the second user equipment in receiving second downlink
data. As shown in FIG. 5, a base station BS_0 performs precoding by using a joint channel of two
user equipments, and sends multiple data flows in a same time-frequency resource block. Among
these data flows, target user equipment of some data flows (S0) is first user equipment UEO, and
target user equipment of some data flows (S1) is second user equipment UELl. The two user

equipments receive the following data by sharing information:

ML NE RN
Y| =] DO PGP o |
Yl Hl Sl I 2 Nl , Where

P1 and P2 are precoding matrixes of SO and S1. The base station BS_0 may design the
precoding matrixes by using some criteria. For example, a precoding matrix is obtained in a manner
based on SVD decomposition, which can maximize a data throughput. Assuming that a dimension

of acombined channel is NxM, decomposition may be performed as follows:
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HO
H =U.x.Vv
1 , Where

dimensions of ULV

selected from the front row of V, for example, if V=[V1, V2, ...VM], P1=[V1, V2...Vn]H and
P2=[Vn+1, ...VK]H, k<=min(M, N).

[0129] A receiver used at a receive end of the first user equipment UE O is WO, and an
estimated value of SO can be obtained:

are NxN, NxM, and MxM respectively. P1 and P2 may be

So=W,-Y
[0130] A receiver used at a receive end of the second user equipment UE_1 is W1, and an
estimated value of S1 may be obtained:

A

S,=W,-Y
[0131] This embodiment is mainly applicable to an implementation scenario in which a
multiplexing gain is obtained. When quality of a communications link is good, user equipment
receives different data messages from different links, thereby increasing a channel capacity,
achieving a beneficial effect of "spatial multiplexing”, and obtaining a multiplexing gain. In a
one-way collaboration mode, for example, the second user equipment collaborates with the first
user equipment, the first user equipment can obtain a multiplexing gain; in a two-way collaboration
mode, for example, the second user equipment collaborates with the first user equipment and the
first user equipment collaborates with the second user equipment, both the first and second user
equipments can obtain a multiplexing gain.

[0132] As optional manners, the manners for processing received data by user equipment that
are provided in FIG. 4 and FIG. 5 may be applicable to embodiments of the present invention, and
there are other processing manners, which is not limited herein in the present invention.

[0133] FIG. 6 is a schematic structural diagram of a network device according to an
embodiment of the present invention. The network device includes:

a recelving module 601, configured to receive a collaboration request sent by first user
equipment;

a determining module 602, configured to determine, according to the collaboration
regquest received by the receiving module, at least one second user equipment that collaborates with
the first user equipment in receiving first downlink data; and

a sending module 603, configured to send a first indication message to the first user
equipment, where the first indication message is used to indicate the first user equipment to receive

afirst part of the first downlink data from the network device and receive a second part of the first
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downlink data from the second user equipment.

[0134] Optionally, the sending module 603 may be further configured to: send a second
indication message to the second user equipment, where the second indication message is used to
indicate the second user equipment to forward the second part, received from the network device, of
the first downlink datato the first user equipment.

[0135] Optionally, the determining module 602 is further configured to: after the receiving
module receives the collaboration request sent by the first user equipment, determine second
downlink data to be sent to the second user equipment; and determine that the first user equipment
collaborates with the second user equipment in receiving the second downlink data; and the sending
module 603 may be further configured to: send a third indication message to the second user
equipment, where the third indication message is used to indicate the second user equipment to
receive afirst part of the second downlink data from the network device and receive a second part
of the second downlink data from the first user equipment.

[0136] Optionally, the sending module 603 may be further configured to: send a fourth
indication message to the first user equipment, where the fourth indication message is used to
indicate the first user equipment to forward the second part, received from the network device, of
the second downlink data to the second user equipment.

[0137] Optionally, the determining module 602 is specifically configured to: determine whether
communication quality of the first user equipment and communication quality of the second user
equipment satisfy a preset threshold in a case in which the second user equipment collaborates with
the first user equipment in receiving the first downlink data and the first user equipment
collaborates with the second user equipment in receiving the second downlink data; and if the preset
threshold is satisfied, the network device determines that the first user equipment collaborates with
the second user equipment in receiving the second downlink data.

[0138] Optionally, the sending module 603 is further configured to: after the determining
module determines, according to the collaboration request, the at least one second user equipment
that collaborates with the first user equipment in receiving the first downlink data, send a first
C-RNTI to each second user equipment, so that each second user equipment demodulates control
information of the first downlink data according to the first C-RNTI; or send a first C-RNTI to at
least any one of the second user equipments, so that al the second user equipments share the first
C-RNTI.

[0139] Optionally, the first C-RNTI isa C-RNTI of the first user equipment or a C-RNTI of the
second user equipment or apreset C-RNTI.

[0140] Optionally, the sending module 603 is further configured to: after the determining
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module determines that the first user equipment collaborates with the second user equipment in
receiving the second downlink data, send a second C-RNTI to the first user equipment, so that the
first user equipment demodulates control information of the second downlink data according to the
second C-RNTI.
[0141] Optionally, the second C-RNTI isa C-RNTI of the second user equipment or a C-RNTI
of the first user equipment or apreset C-RNTI.
[0142] Optionally, the first part of the first downlink data and the second part of the first
downlink data are the same, or the first part of the first downlink data and the second part of the
first downlink data are different.
[0143] The network device provided in this embodiment of the present invention corresponds to
the method embodiment provided in FIG. 1 of the present invention, and executes the method
embodiment. Therefore, for a specific process in which the network device executes the method for
collaborative communication between user equipments, reference may be made to the method
embodiment, and details are not described herein again.
[0144] After receiving a collaboration request of first user equipment, the network device
provided in this embodiment may determine, for the user equipment, at least one other second user
equipment that collaborates with the first user equipment in receiving downlink data, and indicate,
to the first user equipment by using an indication message, that the downlink data may be received
separately by using the network device and the second user equipment. In this way, on a premise
that a quantity of physical antennas of user equipment is not increased, quality of data reception
performed by the user equipment can be improved, a bit error rate can be reduced, and a diversity
gain can be obtained. In addition, a channel capacity can be increased, a beneficial effect of "spatial
multiplexing” can be achieved, and a multiplexing gain can be obtained.
[0145] FIG. 7 is a schematic structural diagram of user equipment according to an embodiment
of the present invention. The user equipment includes:

a sending module 701, configured to send a collaboration request to a network device;
and

a recelving module 702, configured to receive a first indication message sent by the
network device, where the first indication message is used to indicate the first user equipment to
receive afirst part of first downlink data from the network device; and receive the first indication
message sent by the network device, where the first indication message is used to indicate the first
user equipment to receive the first part of the first downlink data from the network device, where

the receiving module 702 is configured to receive the first part, sent by the network

device, of the first downlink data, and receive a second part of the first downlink data from second
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user equipment.

[0146] Optionally, the receiving module 702 is further configured to: receive a fourth indication
message sent by the network device, where the fourth indication message is further used to indicate
the first user equipment to forward a second part, received from the network device, of second
downlink datato the second user equipment.

[0147] Asshownin FIG. 8, optionally, the user equipment may further include:

a first negotiation module 703, configured to negotiate with the second UE, so that the
first user equipment receives a second part of second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.

[0148] Optionally, the receiving module 702 may be further configured to: receive the second
part, sent by the network device, of the second downlink data after receiving the first indication
message sent by the network device; and the sending module 701 may be further configured to:
after the receiving module receives the second part, sent by the network device, of the second
downlink data, send the second part of the second downlink data to the second user equipment.
[0149] Optionally, the receiving module 702 may be further configured to: after the sending
module sends the collaboration request to the network device, receive a second cell radio network
temporary identifier C-RNTI sent by the network device; and the receiving module 702 may be
specifically configured to: after the receiving module receives the second C-RNTI sent by the
network device, demodulate control information of the second downlink data according to the
second C-RNTI.

[0150] Optionally, the second C-RNTI isa C-RNTI of the second user equipment or a C-RNTI
of the first user equipment or apreset C-RNTI.

[0151] Optionally, the user equipment may further include:

a second negotiation module 704, configured to negotiate with the second UE, so that
the second user equipment receives the second part of the first downlink data from the network
device and forwards the second part of the first downlink datato the first user equipment.

[0152] The user equipment provided in this embodiment of the present invention corresponds to
the method embodiment provided in FIG. 2 of the present invention, and executes the method
embodiment. Therefore, for a specific process in which the user equipment executes the method for
collaborative communication between user equipments, reference may be made to the method
embodiment, and details are not described herein again.

[0153] The user equipment provided in this embodiment may send a collaboration request to a
network device, and the network device may determine at least one other user equipment that

collaborates with the user equipment in receiving downlink data, and indicate, to the user
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equipment by using an indication message, that the downlink data may be received separately by
using the network device and second user equipment. In this way, on a premise that a quantity of
physical antennas of user equipment is not increased, quality of data reception performed by the
user equipment can be improved, a bit error rate can be reduced, and a diversity gain can be
obtained. In addition, a channel capacity can be increased, a beneficia effect of "spatial
multiplexing” can be achieved, and a multiplexing gain can be obtained.

[0154] FIG. 9 is a schematic structural diagram of user equipment according to another
embodiment of the present invention. The user equipment includes:

a receiving module 801, configured to receive a second part, sent by a network device,
of first downlink data, where a first part of the first downlink data is sent by the network device to
first user equipment; and

a sending module 802, configured to forward the second part of the first downlink data
to the first user equipment.

[0155] Optionally, the receiving module 801 is further configured to receive a second indication
message sent by the network device, where the second indication message is used to indicate the
second user equipment to forward the second part, received from the network device, of the first
downlink datato the first user equipment.

[0156] Asshown in FIG. 10, the user equipment may further include:

a first negotiation module 803, configured to negotiate with the first UE, so that the
second user equipment receives the second part of the first downlink data from the network device
and forwards the second part of the first downlink datato the first user equipment.

[0157] Optionally, the receiving module 801 may be further configured to: before receiving the
second part, sent by the network device, of the first downlink data, receive afirst cell radio network
temporary identifier C-RNTI sent by the network device; and demodulate control information of the
first downlink data according to the first C-RNTI.

[0158] Optionally, the first C-RNTI isa C-RNTI of the first user equipment or a C-RNTI of the
second user equipment or apreset C-RNTI.

[0159] Optionally, the receiving module 801 may be further configured to: receive a third
indication message sent by the network device, where the third indication message is further used to
indicate the second user equipment to receive afirst part of second downlink data from the network
device and receive a second part of the second downlink data from the first user equipment.

[0160] Optionally, after the receiving module 801 receives the third indication message sent by
the network device, the receiving module is further configured to: receive the first part of the

second downlink data from the network device, and receive the second part of the second downlink
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data from the first user equipment.
[0161] Optionally, the user equipment may further include: a second negotiation module 804,
configured to negotiate with the first UE, so that the first user equipment receives the second part of
the second downlink data from the network device and forwards the second part of the second
downlink datato the second user equipment.
[0162] The user equipment provided in this embodiment of the present invention corresponds to
the method embodiment provided in FIG. 3 of the present invention, and executes the method
embodiment. Therefore, for a specific process in which the user equipment executes the method for
collaborative communication between user equipments, reference may be made to the method
embodiment, and details are not described herein again.
[0163] The user equipment provided in this embodiment is an assistant device, and after
receiving a collaboration request of first user equipment, a network device may determine, for the
user equipment, at least one other second user equipment that collaborates with the first user
equipment in receiving downlink data, and indicate, to the first user equipment by using an
indication message, that the downlink data may be received separately by using the network device
and the second user equipment. In this way, on a premise that a quantity of physical antennas of
user equipment is not increased, quality of data reception performed by the user equipment can be
improved, a bit error rate can be reduced, and a diversity gain can be obtained. In addition, a
channel capacity can be increased, a beneficial effect of "spatial multiplexing” can be achieved, and
amultiplexing gain can be obtained.
[0164] FIG. 11 is a schematic structural diagram of a network device according to another
embodiment of the present invention. The network device includes:
[0165] As shown in FIG. 11, a network device 90 provided in this embodiment includes a
processor 901 and a memory 902. The network device 90 may further include a transmitter 903 and
a receiver 904. The transmitter 903 and the receiver 904 may be connected to the processor 901.
The transmitter 903 is configured to send data or information, the receiver 904 is configured to
receive data or information, and the memory 902 stores an execution instruction. When the network
device 90 runs, the processor 901 communicates with the memory 902, and the processor 901
invokes the execution instruction in the memory 902, so as to perform the following operations:
receiving a collaboration request sent by first user equipment; determining, according to
the collaboration request, at least one second user equipment that collaborates with the first user
equipment in receiving first downlink data; and sending a first indication message to the first user
equipment, where the first indication message is used to indicate the first user equipment to receive

afirst part of the first downlink data from the network device and receive a second part of the first
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downlink data from the second user equipment.

[0166] Optionally, after the determining the at least one second user equipment that collaborates
with the first user equipment in receiving the first downlink data, the following may be further
performed: sending a second indication message to the second user equipment, where the second
indication message is used to indicate the second user equipment to forward the second part,
received from the network device, of the first downlink datato the first user equipment.

[0167] Optionally, the following may be further performed: determining second downlink data
to be sent to the second user equipment; determining that the first user equipment collaborates with
the second user equipment in receiving the second downlink data; and sending a third indication
message to the second user equipment, where the third indication message is used to indicate the
second user equipment to receive afirst part of the second downlink data from the network device
and receive a second part of the second downlink data from the first user equipment.

[0168] Optionally, after the determining that the first user equipment collaborates with the
second user equipment in receiving the second downlink data, the following may be further
performed: sending a fourth indication message to the first user equipment, where the fourth
indication message is used to indicate the first user equipment to forward the second part, received
from the network device, of the second downlink datato the second user equipment.

[0169] Optionally, the determining that the first user equipment collaborates with the second
user equipment in receiving the second downlink data may be specifically: determining whether
communication quality of the first user equipment and communication quality of the second user
equipment satisfy a preset threshold in a case in which the second user equipment collaborates with
the first user equipment in receiving the first downlink data and the first user equipment
collaborates with the second user equipment in receiving the second downlink data; and if the preset
threshold is satisfied, determining that the first user equipment collaborates with the second user
equipment in receiving the second downlink data.

[0170] Optionally, after the determining the at least one second user equipment that collaborates
with the first user equipment in receiving the first downlink data, the following may be further
performed: sending a first cell radio network temporary identifier C-RNTI to each second user
equipment, so that each second user equipment demodulates control information of the first
downlink data according to the first C-RNTI; or sending a first C-RNTI to at least any one of the
second user equipments, so that all the second user equipments share the first C-RNTI.

[0171] Optionally, the first C-RNTI isa C-RNTI of the first user equipment or a C-RNTI of the
second user equipment or apreset C-RNTI.

[0172] Optionally, after the determining that the first user equipment collaborates with the
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second user equipment in receiving the second downlink data, the following may be further
performed: sending a second C-RNTI to the first user equipment, so that the first user equipment
demodul ates control information of the second downlink data according to the second C-RNTI.
[0173] Optionally, the second C-RNTI isa C-RNTI of the second user equipment or a C-RNTI
of the first user equipment or apreset C-RNTI.
[0174] Optionally, the first part of the first downlink data and the second part of the first
downlink data are the same, or the first part of the first downlink data and the second part of the
first downlink data are different.
[0175] The network device provided in this embodiment of the present invention corresponds to
the method embodiment provided in FIG. 1 of the present invention, and executes the method
embodiment. Therefore, for a specific process in which the network device executes the method for
collaborative communication between user equipments, reference may be made to the method
embodiment, and details are not described herein again.
[0176] After receiving a collaboration request of first user equipment, the network device
provided in this embodiment may determine, for the user equipment, at least one other second user
equipment that collaborates with the first user equipment in receiving downlink data, and indicate,
to the first user equipment by using an indication message, that the downlink data may be received
separately by using the network device and the second user equipment. In this way, on a premise
that a quantity of physical antennas of user equipment is not increased, quality of data reception
performed by the user equipment can be improved, a bit error rate can be reduced, and a diversity
gain can be obtained. In addition, a channel capacity can be increased, a beneficial effect of "spatial
multiplexing”" can be achieved, and a multiplexing gain can be obtained.
[0177] FIG. 12 is a schematic structural diagram of user equipment according to still another
embodiment of the present invention. As shown in FIG. 12, user equipment 100 provided in this
embodiment includes a processor 1001 and a memory 1002. The user equipment 100 may further
include a transmitter 1003 and a receiver 1004. The transmitter 1003 and the receiver 1004 may be
connected to the processor 1001. The transmitter 1003 is configured to send data or information, the
receiver 1004 is configured to receive data or information, and the memory 1002 stores an
execution instruction. When the user equipment 100 runs, the processor 1001 communicates with
the memory 1002, and the processor 1001 invokes the execution instruction in the memory 1002, so
as to perform the following operations:

sending a collaboration request to a network device; receiving a first indication message
sent by the network device, where the first indication message is used to indicate the first user
equipment to receive a first part of first downlink data from the network device and receive a
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second part of the first downlink data from second user equipment; and receiving the first part, sent
by the network device, of the first downlink data, and receiving the second part of the first downlink
data from the second user equipment.

[0178] Optionally, the following may be further performed: receiving a fourth indication
message sent by the network device, where the fourth indication message is used to indicate the first
user equipment to forward a second part, received from the network device, of second downlink
data to the second user equipment.

[0179] Optionally, the following may be further performed: negotiating with the second UE, so
that the first user equipment receives a second part of second downlink data from the network
device and forwards the second part of the second downlink data to the second user equipment.
[0180] Optionally, the following may be further performed: receiving the second part, sent by
the network device, of the second downlink data; and sending the second part of the second
downlink datato the second user equipment.

[0181] After the sending a collaboration request to a network device, the following may be
further performed: receiving a second C-RNTI sent by the network device; and demodulating
control information of the second downlink data according to the second C-RNTI.

[0182] Optionally, the second C-RNTI isa C-RNTI of the second user equipment or a C-RNTI
of the first user equipment or apreset C-RNTI.

[0183] Optionally, the following may be further performed: negotiating with the second UE, so
that the second user equipment receives the second part of the first downlink data from the network
device and forwards the second part of the first downlink datato the first user equipment.

[0184] The user equipment provided in this embodiment of the present invention corresponds to
the method embodiment provided in FIG. 2 of the present invention, and executes the method
embodiment. Therefore, for a specific process in which the user equipment executes the method for
collaborative communication between user equipments, reference may be made to the method
embodiment, and details are not described herein again.

[0185] The user equipment provided in this embodiment may send a collaboration request to a
network device, and the network device may determine, for the user equipment, at least one other
second user equipment that collaborates with the user equipment in receiving downlink data, and
indicate, to the first user equipment by using an indication message, that the downlink data may be
received separately by using the network device and the second user equipment. In this way, on a
premise that a quantity of physical antennas of user equipment is not increased, quality of data
reception performed by the user equipment can be improved, a bit error rate can be reduced, and a

diversity gain can be obtained. In addition, a channel capacity can be increased, a beneficial effect
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of "spatia multiplexing" can be achieved, and a multiplexing gain can be obtained.
[0186] FIG. 13 is a schematic structural diagram of user equipment according to yet another
embodiment of the present invention. As shown in FIG. 13, user equipment 110 provided in this
embodiment includes a processor 1101 and a memory 1102. The user equipment 110 may further
include a transmitter 1103 and a receiver 1104. The transmitter 1103 and the receiver 1104 may be
connected to the processor 1101. The transmitter 1103 is configured to send data or information, the
receiver 1104 is configured to receive data or information, and the memory 1102 stores an
execution instruction. When the user equipment 110 runs, the processor 1101 communicates with
the memory 1102, and the processor 1101 invokes the execution instruction in the memory 1102, so
as to perform the following operations:

receiving a second part, sent by a network device, of first downlink data, where a first
part of the first downlink datais sent by the network device to first user equipment; and forwarding
the second part of the first downlink datato the first user equipment.
[0187] Optionally, before receiving the second part, sent by the network device, of the first
downlink data, the user equipment may further receive a second indication message sent by the
network device, where the second indication message is used to indicate the second user equipment
to forward the second part, received from the network device, of the first downlink datato the first
user equi pment.
[0188] Optionally, before receiving the second part, sent by the network device, of the first
downlink data, the user equipment may further negotiate with the first UE, so that the second user
equipment receives the second part of the first downlink data from the network device and forwards
the second part of the first downlink datato the first user equipment.
[0189] Optionally, before receiving the second part, sent by the network device, of the first
downlink data, the user equipment may further receive a first cell radio network temporary
identifier C-RNTI sent by the network device; and demodulate control information of the first
downlink data according to the first C-RNTI.
[0190] Optionally, the user equipment is main user equipment among al user equipments that
collaborate with the first user equipment in receiving the first downlink data, and before receiving
the second part, sent by the network device, of the first downlink data, the user equipment may
further receive the first C-RNTI sent by the network device; and the main equipment demodulates
the control information of the first downlink data according to the first C-RNTI.
[0191] Optionally, the first C-RNTI isa C-RNTI of the first user equipment or a C-RNTI of the
second user equipment or apreset C-RNTI.
[0192] Optionally, the user equipment may further receive a third indication message sent by
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the network device, where the third indication message is further used to indicate the second user
equipment to receive a first part of second downlink data from the network device and receive a
second part of the second downlink data from the first user equipment.

[0193] Optionally, after receiving the third indication message sent by the network device, the
user equipment may further receive the first part of the second downlink data from the network
device, and receive the second part of the second downlink data from the first user equipment.
[0194] Before receiving the second part of the second downlink data from the first user
equipment, the user equipment may further negotiate with the first UE, so that the first user
equipment receives the second part of the second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.

[0195] The user equipment provided in this embodiment of the present invention corresponds to
the method embodiment provided in FIG. 3 of the present invention, and executes the method
embodiment. Therefore, for a specific process in which the user equipment executes the method for
collaborative communication between user equipments, reference may be made to the method
embodiment, and details are not described herein again.

[0196] The user equipment provided in this embodiment is a collaborating device, and after
receiving a collaboration request of first user equipment, a network device may determine, for the
user equipment, at least one other second user equipment that collaborates with the first user
equipment in receiving downlink data, and indicate, to the first user equipment by using an
indication message, that the downlink data may be received separately by using the network device
and the second user equipment. In this way, on a premise that a quantity of physical antennas of
user equipment is not increased, quality of data reception performed by the user equipment can be
improved, a bit error rate can be reduced, and a diversity gain can be obtained. In addition, a
channel capacity can be increased, a beneficial effect of "spatial multiplexing” can be achieved, and
amultiplexing gain can be obtained.

[0197] The present invention further provides an embodiment of a system for collaborative
communication between user equipments, including the network device shown in FIG. 6, the first
user equipment shown in FIG. 7 or FIG. 8, and the second user equipment FIG. 9 or FIG. 10.

[0198] The present invention further provides an embodiment of another system for
collaborative communication between user equipments, including the network device shown in FIG.
11, thefirst user equipment shown in FIG. 12, and the second user equipment FIG. 13.

[0199] For each device in the system provided in the foregoing embodiments, reference may be
made to a related description in the foregoing device embodiments, and details are not described

herein again.
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[0200] According to the system for collaborative communication between user equipments
provided in this embodiment of the present invention, after receiving a collaboration request of first
user equipment, a network device may determine, for the user equipment, at least one other second
user equipment that collaborates with the first user equipment in receiving downlink data, and
indicate, to the first user equipment by using an indication message, that the downlink data may be
received separately by using the network device and the second user equipment. In this way, on a
premise that a quantity of physical antennas of user equipment is not increased, quality of data
reception performed by the user equipment can be improved, a bit error rate can be reduced, and a
diversity gain can be obtained. In addition, a channel capacity can be increased, a beneficial effect
of "gpatia multiplexing" can be achieved, and a multiplexing gain can be obtained.

[0201] Persons of ordinary skill in the art may understand that al or some of the steps of the
method embodiments may be implemented by a program instructing relevant hardware. The
program may be stored in a computer-readable storage medium. When the program runs, the steps
of the method embodiments are performed. The foregoing storage medium includes: any medium
that can store program code, such asa ROM, aRAM, amagnetic disk, or an optical disc.

[0202] Finally, it should be noted that the foregoing embodiments are merely intended for
describing the technical solutions of the present invention, but not for limiting the present invention.
Although the present invention is described in detail with reference to the foregoing embodiments,
persons of ordinary skill in the art should understand that they may still make modifications to the
technical solutions described in the foregoing embodiments or make equivalent replacements to
some or all technical features thereof, without departing from the scope of the technical solutions of
the embodiments of the present invention.
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CLAIMS

What isclamed is:

1. A method for collaborative communication between user equipments, comprising:

receiving, by a network device, a collaboration request sent by first user equipment;

determining, by the network device according to the collaboration request, at least one second
user equipment that collaborates with the first user equipment in receiving first downlink data; and

sending, by the network device, afirst indication message to the first user equipment, wherein
the first indication message is used to indicate the first user equipment to receive afirst part of the
first downlink data from the network device and receive a second part of the first downlink data
from the second user equipment.

2. The method according to claim 1, wherein after the determining, by the network device
according to the collaboration request, at least one second user equipment that collaborates with the
first user equipment in receiving first downlink data, the method further comprises:

sending, by the network device, a second indication message to the second user equipment,
wherein the second indication message is used to indicate the second user equipment to forward the
second part, received from the network device, of the first downlink datato the first user equipment.

3. The method according to claim 1 or 2, further comprising:

determining, by the network device, second downlink data to be sent to the second user
equipment;

determining, by the network device, that the first user equipment collaborates with the second
user equipment in receiving the second downlink data; and

sending, by the network device, a third indication message to the second user equipment,
wherein the third indication message is used to indicate the second user equipment to receive a first
part of the second downlink data from the network device and receive a second part of the second
downlink data from the first user equipment.

4. The method according to claim 3, wherein after the determining, by the network device, that
the first user equipment collaborates with the second user equipment in receiving the second
downlink data, the method further comprises:

sending, by the network device, a fourth indication message to the first user equipment,
wherein the fourth indication message is used to indicate the first user equipment to forward the
second part, received from the network device, of the second downlink data to the second user
equipment.

5. The method according to claim 3, wherein the determining, by the network device, that the
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first user equipment collaborates with the second user equipment in receiving the second downlink
data specifically comprises:

determining, by the network device, whether communication quality of the first user
equipment and communication quality of the second user equipment satisfy a preset threshold in a
case in which the second user equipment collaborates with the first user equipment in receiving the
first downlink data and the first user equipment collaborates with the second user equipment in
receiving the second downlink data; and

if the preset threshold is satisfied, determining, by the network device, that the first user
equipment collaborates with the second user equipment in receiving the second downlink data.

6. The method according to any one of clams 1 to 5, wherein after the determining, by the
network device according to the collaboration request, at least one second user equipment that
collaborates with the first user equipment in receiving first downlink data, the method further
comprises:

sending, by the network device, afirst cell radio network temporary identifier C-RNTI to each
second user equipment, so that each second user equipment demodul ates control information of the
first downlink data according to the first C-RNTI; or

sending, by the network device, the first C-RNTI to at least any one of the second user
equipments, so that all the second user equipments share the first C-RNTI.

7. The method according to claim 6, wherein the first C-RNTI is a C-RNTI of the first user
equipment or a C-RNTI of the second user equipment or a preset C-RNTI.

8. The method according to claim 3, wherein after the determining, by the network device, that
the first user equipment collaborates with the second user equipment in receiving the second
downlink data, the method further comprises:

sending, by the network device, a second C-RNTI to the first user equipment, so that the first
user equipment demodulates control information of the second downlink data according to the
second C-RNTI.

9. The method according to claim 8, wherein the second C-RNTI is a C-RNTI of the second
user equipment or a C-RNTI of thefirst user equipment or apreset C-RNTI.

10. The method according to any one of clams 1 to 9, wherein the first part of the first
downlink data and the second part of the first downlink data are the same, or the first part of the
first downlink data and the second part of the first downlink data are different.

11. A method for collaborative communication between user equipments, comprising:

sending, by first user equipment, a collaboration request to a network device;

receiving, by the first user equipment, a first indication message sent by the network device,

37



10

15

20

25

30

wherein the first indication message is used to indicate the first user equipment to receive afirst part
of the first downlink data from the network device and receive a second part of the first downlink
data from second user equipment; and

receiving, by the first user equipment, the first part, sent by the network device, of the first
downlink data, and receiving the second part of the first downlink data from the second user
equipment.

12. The method according to claim 11, wherein the method further comprises:

receiving, by the first user equipment, a fourth indication message sent by the network device,
wherein the fourth indication message is used to indicate the first user equipment to forward a
second part, received from the network device, of second downlink data to the second user
equipment.

13. The method according to claim 11, wherein the method further comprises:

negotiating, by the first user equipment, with the second user equipment, so that the first user
equipment receives a second part of second downlink data from the network device and forwards
the second part of the second downlink datato the second user equipment.

14. The method according to claim 12 or 13, wherein the method further comprises:

receiving, by the first user equipment, the second part, sent by the network device, of the
second downlink data; and

sending, by the first user equipment, the second part of the second downlink data to the second
user equipment.

15. The method according to claim 14, wherein after the sending, by first user equipment, a
collaboration request to a network device, the method further comprises:

receiving, by the first user equipment, a second C-RNTI sent by the network device; and

demodulating, by the first user equipment, control information of the second downlink data
according to the second C-RNTI.

16. The method according to claim 15, wherein the second C-RNTI isa C-RNTI of the second
user equipment or a C-RNTI of thefirst user equipment or apreset C-RNTI.

17. The method according to any one of claims 11 to 16, wherein the method further
comprises:

negotiating, by the first user equipment, with the second user equipment, so that the second
user equipment receives the second part of the first downlink data from the network device and
forwards the second part of the first downlink data to the first user equipment.

18. A method for collaborative communication between user equipments, comprising:

receiving, by second user equipment, a second part, sent by a network device, of first downlink
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data, wherein a first part of the first downlink data is sent by the network device to first user
equipment; and

forwarding, by the second user equipment, the second part of the first downlink datato the first
user equipment.

19. The method according to claim 18, wherein before the receiving, by second user equipment,
asecond part, sent by a network device, of first downlink data, the method further comprises:

receiving, by the second user equipment, a second indication message sent by the network
device, wherein the second indication message is used to indicate the second user equipment to
forward the second part, received from the network device, of the first downlink data to the first
user equipment.

20. The method according to claim 18, wherein before the receiving, by second user equipment,
a second part, sent by a network device, of first downlink data, the method further comprises:

negotiating, by the second user equipment, with the first user equipment, so that the second
user equipment receives the second part of the first downlink data from the network device and
forwards the second part of the first downlink data to the first user equipment.

21. The method according to any one of claims 18 to 20, wherein before the receiving, by the
second user equipment, a second part, sent by the network device, of the first downlink data, the
method further comprises:

receiving, by the second user equipment, a first cell radio network temporary identifier
C-RNTI sent by the network device; and

demodulating, by the second user equipment, control information of the first downlink data
according to the first C-RNTI.

22. The method according to clam 21, wherein the second user equipment is main user
equipment among all user equipments that collaborate with the first user equipment in receiving the
first downlink data, and before the receiving, by second user equipment, a second part, sent by the
network device, of the first downlink data, the method further comprises:

receiving, by the second user equipment, the first C-RNTI sent by the network device; and

demodulating, by the main user equipment, the control information of the first downlink data
according to the first C-RNTI.

23. The method according to clam 21 or 22, wherein the first C-RNTI isa C-RNTI of the first
user equipment or a C-RNTI of the second user equipment or a preset C-RNTI.

24. The method according to any one of clams 18 to 23, wherein the method further
comprises:

receiving, by the second user equipment, a third indication message sent by the network device,
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wherein the third indication message is further used to indicate the second user equipment to
receive afirst part of second downlink data from the network device and receive a second part of
the second downlink data from the first user equipment.

25. The method according to clam 24, wherein after the receiving, by the second user
equipment, a third indication message sent by the network device, the method further comprises:

receiving, by the second user equipment, the first part of the second downlink data from the
network device, and receiving the second part of the second downlink data from the first user
equipment.

26. The method according to claim 24 or 25, wherein before the receiving the second part of
the second downlink data from the first user equipment, the method further comprises:

negotiating, by the second user equipment, with the first user equipment, so that the first user
equipment receives the second part of the second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.

27. A network device for collaborative communication between user equipments, comprising:

areceiving module, configured to receive a collaboration request sent by first user equipment;

a determining module, configured to determine, according to the collaboration request received
by the receiving module, at least one second user equipment that collaborates with the first user
equipment in receiving first downlink data; and

a sending module, configured to send a first indication message to the first user equipment,
wherein the first indication message is used to indicate the first user equipment to receive afirst part
of the first downlink data from the network device and receive a second part of the first downlink
data from the second user equipment.

28. The network device according to clam 27, wherein the sending module is further
configured to: send a second indication message to the second user equipment, wherein the second
indication message is used to indicate the second user equipment to forward the second part,
received from the network device, of the first downlink datato the first user equipment.

29. The network device according to claim 27 or 28, wherein the determining module is further
configured to: after the receiving module receives the collaboration request sent by the first user
equipment, determine second downlink data to be sent to the second user equipment; and determine
that the first user equipment collaborates with the second user equipment in receiving the second
downlink data; and the sending module is further configured to: send a third indication message to
the second user equipment, wherein the third indication message is used to indicate the second user
equipment to receive afirst part of the second downlink data from the network device and receive a

second part of the second downlink data from the first user equipment.
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30. The network device according to clam 29, wherein the sending module is further
configured to: send a fourth indication message to the first user equipment, wherein the fourth
indication message is used to indicate the first user equipment to forward the second part, received
from the network device, of the second downlink data to the second user equipment.

31. The network device according to claim 30, wherein the determining module is specifically
configured to: determine whether communication quality of the first user equipment and
communication quality of the second user equipment satisfy a preset threshold in a case in which
the second user equipment collaborates with the first user equipment in receiving the first downlink
data and the first user equipment collaborates with the second user equipment in receiving the
second downlink data; and if the preset threshold is satisfied, the network device determines that the
first user equipment collaborates with the second user equipment in receiving the second downlink
data.

32. The network device according to any one of claims 27 to 31, wherein the sending module
is further configured to: after the determining module determines, according to the collaboration
reguest, the at least one second user equipment that collaborates with the first user equipment in
receiving the first downlink data, send a first cell radio network temporary identifier C-RNTI to
each second user equipment, so that each second user equipment demodulates control information
of the first downlink data according to the first C-RNTI; or send the first C-RNTI to at least any one
of the second user equipments, so that all the second user equipments share the first C-RNTI.

33. The network device according to claim 32, wherein the first C-RNTI is a C-RNTI of the
first user equipment or a C-RNTI of the second user equipment or a preset C-RNTI.

34. The network device according to clam 29, wherein the sending module is further
configured to: after the determining module determines that the first user equipment collaborates
with the second user equipment in receiving the second downlink data, send a second C-RNTI to
the first user equipment, so that the first user equipment demodulates control information of the
second downlink data according to the second C-RNTI.

35. The network device according to claim 34, wherein the second C-RNTI isa C-RNTI of the
second user equipment or a C-RNTI of the first user equipment or a preset C-RNTI.

36. The network device according to claims 27 to 35, wherein the first part of the first
downlink data and the second part of the first downlink data are the same, or the first part of the
first downlink data and the second part of the first downlink data are different.

37. User equipment, comprising:

a sending module, configured to send a collaboration request to a network device; and

arecelving module, configured to receive afirst indication message sent by the network device,
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wherein the first indication message is used to indicate the first user equipment to receive afirst part
of the first downlink data from the network device; and receive the first indication message sent by
the network device, wherein the first indication message is used to indicate the first user equipment
to receive the first part of the first downlink data from the network device, wherein

the receiving module is further configured to receive the first part, sent by the network device,
of the first downlink data, and receive a second part of the first downlink data from second user
equipment.

38. The user equipment according to clam 37, wherein the receiving module is further
configured to: receive a fourth indication message sent by the network device, wherein the fourth
indication message is further used to indicate the first user equipment to forward a second part,
received from the network device, of second downlink data to the second user equipment.

39. The user equipment according to claim 37, further comprising:

afirst negotiation module, configured to negotiate with the second user equipment, so that the
first user equipment receives a second part of second downlink data from the network device and
forwards the second part of the second downlink data to the second user equipment.

40. The user equipment according to claim 38 or 39, wherein the receiving module is further
configured to: receive the second part, sent by the network device, of the second downlink data after
receiving the first indication message sent by the network device; and the sending module is further
configured to: after the receiving module receives the second part, sent by the network device, of
the second downlink data, send the second part of the second downlink data to the second user
equipment.

41. The user equipment according to claim 40, wherein the receiving module is further
configured to: after the sending module sends the collaboration request to the network device,
receive a second cell radio network temporary identifier C-RNTI sent by the network device; and
the receiving module is specifically configured to: after the receiving module receives the second
C-RNTI sent by the network device, demodulate control information of the second downlink data
according to the second C-RNTI.

42. The user equipment according to claim 41, wherein the second C-RNTI isa C-RNTI of the
second user equipment or a C-RNTI of the first user equipment or a preset C-RNTI.

43. The user equipment according to any one of claims 37 to 42, further comprising:

a second negotiation module, configured to negotiate with the second user equipment, so that
the second user equipment receives the second part of the first downlink data from the network
device and forwards the second part of the first downlink datato the first user equipment.

44. User equipment, comprising:
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a receiving module, configured to receive a second part, sent by a network device, of first
downlink data, wherein a first part of the first downlink data is sent by the network device to first
user equipment; and

a sending module, configured to forward the second part of the first downlink data to the first
user equipment.

45. The user equipment according to clam 44, wherein the receiving module is further
configured to receive a second indication message sent by the network device, wherein the second
indication message is used to indicate the second user equipment to forward the second part,
received from the network device, of the first downlink datato the first user equipment.

46. The user equipment according to claim 44, further comprising:

a first negotiation module, configured to negotiate with the first user equipment, so that the
second user equipment receives the second part of the first downlink data from the network device
and forwards the second part of the first downlink datato the first user equipment.

47. The user equipment according to any one of claims 44 to 46, wherein the receiving module
is further configured to: before receiving the second part, sent by the network device, of the first
downlink data, receive afirst cell radio network temporary identifier C-RNTI sent by the network
device, and demodulate control information of the first downlink data according to the first
C-RNTI.

48. The user equipment according to claim 47, wherein the first C-RNTI is a C-RNTI of the
first user equipment or a C-RNTI of the second user equipment or a preset C-RNTI.

49. The user equipment according to any one of claims 44 to 48, wherein the receiving module
is further configured to: receive athird indication message sent by the network device, wherein the
third indication message is further used to indicate the second user equipment to receive afirst part
of second downlink data from the network device and receive a second part of the second downlink
data from the first user equipment.

50. The user equipment according to claim 49, wherein after the recelving module receives the
third indication message sent by the network device, the receiving module is further configured to:
receive the first part of the second downlink data from the network device, and receive the second
part of the second downlink data from the first user equipment.

51. The user equipment according to claim 49 or 50, further comprising:

a second negotiation module, configured to negotiate with the first user equipment, so that the
first user equipment receives the second part of the second downlink data from the network device
and forwards the second part of the second downlink data to the second user equipment.

52. A network device, comprising: a processor and a memory, wherein the memory stores an
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execution instruction, and when the network device runs, the processor communicates with the
memory, and the processor executes the execution instruction, so that the base station executes the
method according to any one of clams 1 to 10.

53. User equipment, comprising: a processor and a memory, wherein the memory stores an
execution instruction, and when the user equipment runs, the processor communicates with the
memory, and the processor executes the execution instruction, so that the user equipment executes
the method according to any one of clams 11 to 17.

54. User equipment, comprising: a processor and a memory, wherein the memory stores an
execution instruction, and when the user equipment runs, the processor communicates with the
memory, and the processor executes the execution instruction, so that the user equipment executes
the method according to any one of clams 18 to 26.

55. A system for collaborative communication between user equipments, comprising the
network device according to any one of claims 27 to 36, the first user equipment according to any
one of claims 37 to 43, and the second user equipment according to any one of claims 44 to 51.

56. A system for collaborative communication between user equipments, comprising the
network device according to claim 52, the first user equipment according to clam 53, and the

second user equipment according to claim 54.



