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The present invention discloses a communication method and a communication device. In embodiments of the present invention,
the communication device receives a parallel hybrid automatic repeat request HARQ communication instruction, where the parallel
HARQ communication instruction is used to instruct the communication device to send or receive data in a parallel HARQ manner,
where the sending data in a parallel HARQ manner by the communication device is sending, by the communication device, at least
one data packet with same content within a same transmission time interval, and the receiving data in a parallel HARQ manner by
the communication device is receiving, by the communication device, at least one data packet with same content within a same
transmission time interval, and performing combined decoding on the received at least one data packet with same content; and the
communication device sends or receives the data in the parallel HARQ manner according to the parallel HARQ communication
instruction. According to the present invention, a delay of data transmission can be reduced, and reliability of data transmission is
improved.
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ABSTRACT

The present invention discloses a communication method and a communication
device. In embodiments of the present invention, the communication device receives a
parallel hybrid automatic repeat request HARQ communication instruction, where the
parallel HARQ communication instruction is used to instruct the communication
device to send or receive data in a parallel HARQ manner, where the sending data in a
parallel HARQ manner by the communication device is sending, by the
communication device, at least one data packet with same content within a same
transmission time interval; and the receiving data in a parallel HARQ manner by the
communication device is receiving, by the communication device, at least one data
packet with same content within a same transmission time interval, and performing
combined decoding on the received at least one data packet with same content; and
the communication device sends or receives the data in the parallel HARQ manner
according to the parallel HARQ communication instruction. According to the present
invention, a delay of data transmission can be reduced, and reliability of data

transmission is improved.
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COMMUNICATION METHOD AND COMMUNICATION DEVICE

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies, and in

particular, to a communication method and a communication device.

BACKGROUND

[0002] A Long Term Evolution (Long Term Evolution, LTE) communications system aims

to provide low-delay and highly-reliable data transmission.

[0003] According to a current communication method, multiple retransmissions are
usually performed to improve reliability of data transmission between a transmit end and a

receive end. For example:

[0004] When the receive end fails to decode a data packet, the receive end feeds back a
negative acknowledgement to the transmit end; after receiving the negative acknowledgement
fed back by the receive end, the transmit end re-sends the data packet that fails to be decoded

to the receive end. The foregoing process may be executed for multiple times.

[0005] However, although the reliability of data transmission is ensured to some extent in
the foregoing multiple-retransmission manner, multiple transmissions inevitably increase a

delay of data transmission.

[0006] Therefore, according to the current communication method, data transmission
cannot be both low-delay and highly-reliable, and it is imperative to provide a low-delay and

highly-reliable data transmission method.
SUMMARY

[0007] Embodiments of the present invention provide a communication method and a
communication device, so as to provide a low-delay and highly-reliable data transmission

method.
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[0008] According to a first aspect, a communication device is provided, including:

a determining unit, configured to determine a parallel hybrid automatic repeat
request HARQ communication instruction, where the parallel HARQ communication
instruction is used to instruct the communication device to send or receive data in a parallel

HARQ manner; and

a transceiver unit, configured to send or receive data in the parallel HARQ manner
according to the parallel HARQ communication instruction determined by the determining

unit; where

the sending data in the parallel HARQ manner is sending at least one data packet
with same content within a same transmission time interval; and the receiving data in the
parallel HARQ manner is receiving at least one data packet with same content within a same
transmission time interval, and performing combined decoding on the received at least one

data packet with same content.

[0009] With reference to the first aspect, in a first implementation, the communication

device is a network device or user equipment.

[0010] With reference to the first aspect or the first implementation of the first aspect, in a
second implementation, the parallel HARQ communication instruction is a HARQ

configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the

communication device to send or receive data in the parallel HARQ manner.

[0011] With reference to the second implementation of the first aspect, in a third
implementation, the HARQ configuration parameter includes a parallel HARQ quantity
parameter used by the communication device to send or receive data in the parallel HARQ

manner; and
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the parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0012] With reference to any one of the first aspect or the first implementation of the first
aspect to the second implementation of the first aspect, in a fourth implementation, if the

communication device is user equipment,

the transceiver unit is further configured to receive at least one piece of downlink
control signaling before sending or receiving data in the parallel HARQ manner, where the at
least one piece of downlink control signaling includes a physical resource, a modulation and
coding scheme, and a parallel HARQ quantity parameter that are used by the user equipment

to send or receive the data in the parallel HARQ manner; and

the transceiver unit is specifically configured to send or receive data in the parallel

HARQ manner in the following way:

sending or receiving data in the parallel HARQ manner based on the physical
resource, the modulation and coding scheme, and the parallel HARQ quantity parameter that

are indicated in the at least one piece of downlink control signaling.

[0013] With reference to the fourth implementation of the first aspect, in a fifth
implementation, each of the at least one piece of downlink control signaling includes at least
one of all physical resources used by the user equipment to send or receive data in the HARQ

manner; and

the transceiver unit is specifically configured to send or receive data in the parallel
HARQ manner based on the physical resource indicated in the at least one piece of downlink

control signaling and in the following way:

sending or receiving data in the parallel HARQ manner based on all physical

resources indicated in the at least one piece of downlink control signaling.

CA 2993113 2018-02-16
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[0014] With reference to the fourth implementation of the first aspect or the fifth
implementation of the first aspect, in a sixth implementation, the communication device

further includes:

a combined decoding unit, configured to: when the user equipment receives at least
two pieces of downlink control signaling, and all the pieces of downlink control signaling
include a same physical resource, perform combined decoding on the at least two pieces of
downlink control signaling before the transceiver unit sends or receives data in the parallel

HARQ manner based on the at least one piece of downlink control signaling.

[0015] With reference to any one of the fourth implementation of the first aspect to the
sixth implementation of the first aspect, in a seventh implementation, the transceiver unit is

further configured to:

receive a first carrier parameter before the user equipment receives the at least one
piece of downlink control signaling, where the first carrier parameter is used to indicate a first
carrier used by the user equipment to reccive the at least one piece of downlink control

signaling; and

the transceiver unit is specifically configured to receive the at least one piece of

downlink control signaling in the following way:

receiving the at least one piece of downlink control signaling according to the first

carrier indicated by the first carrier parameter.

[0016] With reference to any one of the first aspect or the first implementation of the first
aspect to the seventh implementation of the first aspect, in an eighth implementation, the

determining unit is further configured to:

determine a second carrier parameter before the transceiver unit sends or receives
data in the parallel HARQ manner, where the second carrier parameter is used to indicate a
second carrier used by the communication device to send or receive the data in the parallel

HARQ manner; and
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the transceiver unit is specifically configured to send or receive data in the parallel

HARQ manner in the following way:

sending or receiving data in the parallel HARQ manner according to the second

carrier indicated by the second carrier parameter.

[0017] With reference to the eighth implementation of the first aspect, in a ninth
implementation, the communication device further includes a configuration unit, configured

to:

when the second carrier includes at least two carriers, configure the at least two
subcarriers included in the second carrier as one virtual carrier before the transceiver unit
sends or receives the data in the parallel HARQ manner according to the second carrier

indicated by the second carrier parameter; and

the transceiver unit is specifically configured to send or receive data in the parallel
HARQ manner according to the second carrier indicated by the second carrier parameter and

in the following way:
sending or receiving data in the parallel HARQ manner on the virtual carrier.

[0018] With reference to any one of the first aspect or the first implementation of the first
aspect to the ninth implementation of the first aspect, in a tenth implementation, the

transceiver unit is further configured to:

before receiving the parallel HARQ communication instruction, send capability
information used to represent that the communication device supports sending or receiving

data in the parallel HARQ manner.

[0019] With reference to the tenth implementation of the first aspect, in an eleventh
implementation, the capability information includes a quantity of parallel HARQs used by the

communication device to support sending or receiving data in the parallel HARQ manner.
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[0020] With reference to the eleventh implementation of the first aspect, in a twelfth
implementation, the quantity of parallel HARQs used by the communication device to support
sending or receiving data in the parallel HARQ manner is a quantity that is of carriers for

carrier aggregation and that can be supported by the communication device.

[0021] With reference to any one of the first aspect or the first implementation of the first
aspect to the twelfth implementation of the first aspect, in a thirteenth implementation, the

transceiver unit is further configured to:

after sending or receiving the data in the parallel HARQ manner, send or receive

feedback information by using at least one feedback resource, where

the feedback resource is an uplink transmission resource determined according to a
physical resource used by the downlink control signaling, or a downlink transmission resource
determined according to the physical resource used for sending data in the parallel HARQ

manner.
[0022] According to a second aspect, a network device is provided, including:

a determining unit, configured to determine a parallel hybrid automatic repeat
request HARQ communication instruction, where the parallel HARQ communication
instruction is used to instruct user equipment to send or receive data in a parallel HARQ

manner; and

a sending unit, configured to send the parallel HARQ communication instruction

to the user equipment; where

the sending data in a parallel HARQ manner is sending at least one data packet
with same content within a same transmission time interval; and the receiving data in a
parallel HARQ manner is receiving at least one data packet with same content within a same
transmission time interval, and performing combined decoding on the received at least one

data packet with same content.

CA 2993113 2018-02-16
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[0023] With reference to the second aspect, in a first implementation, the sending unit 1s

further configured to send data in the parallel HARQ manner, and
the network device further includes:
a receiving unit, configured to receive data in the paralle] HARQ manner.

[0024] With reference to the second aspect or the first implementation of the second
aspect, in a second implementation, the parallel HARQ communication instruction is a HARQ

configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the user

equipment to send or receive the data in the parallel HARQ manner.

[0025] With reference to the second implementation of the second aspect, in a third
implementation, the HARQ configuration parameter includes a parallel HARQ quantity
parameter used by the user equipment to send or receive data in the parallel HARQ manner;

and

the parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0026] With reference to the second aspect, the first implementation of the second aspect,
or the second implementation of the second aspect, in a fourth implementation, the network
device further includes a configuration unit, configured to configure at least one piece of

downlink control signaling, where

the at least one piece of downlink control signaling includes a physical resource, a
modulation and coding scheme, and a parallel HARQ quantity parameter that are used by the

user equipment to send or receive data in the parallel HARQ manner; and

the sending unit is further configured to send the at least one piece of downlink

control signaling to the user equipment.
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[0027] With reference to the fourth implementation of the second aspect, in a fifth
implementation, each of the at least one piece of downlink control signaling includes at least
one of all physical resources used by the user equipment to send or receive data in the HARQ

manner.

[0028] With reference to the fifth implementation of the second aspect, in a sixth
implementation, there are at least two pieces of downlink control signaling, and all the pieces

of downlink control signaling include a same physical resource.

10029} With reference to any one of the fourth implementation of the second aspect to the
sixth implementation of the second aspect, in a seventh implementation, the configuration unit

is further configured to:

configure a first carrier parameter, where the first carrier parameter is used to
indicate a first carrier used by the user equipment to receive the at least one piece of downlink

control signaling; and

the sending unit is further configured to send the first carrier parameter to the user

equipment.

[0030] With reference to any one of the second aspect or the first implementation of the
second aspect to the seventh implementation of the second aspect, in an eighth

implementation, the network device includes the configuration unit, configured to:

configure a second carrier parameter, where the second carrier parameter is used to
indicate a second carrier used by the user equipment to send or receive the data in the parallel

HARQ manner; and

the sending unit is further configured to send the second carrier parameter to the

user equipment.

[0031] With reference to the eighth implementation of the second aspect, in a ninth

implementation, the sending unit is further configured to:

8
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send instruction information to the user equipment when the second carrier

includes at least two carriers, where

the instruction information is used to instruct the user equipment to configure the

at least two subcarriers included in the second carrier as one virtual carrier.

[0032] With reference to any one of the second aspect or the first implementation of the
second aspect to the ninth implementation of the second aspect, in a tenth implementation, the

network device includes the receiving unit, and

the receiving unit is configured to: before the determining unit determines the
parallel hybrid automatic repeat request HARQ communication instruction, receive capability
information sent by the user equipment and used to represent that the user equipment supports

sending or receiving the data in the parallel HARQ manner.

[0033] With reference to any one of the second aspect or the first implementation of the
second aspect to the tenth implementation of the second aspect, in an eleventh implementation,

the network device includes the receiving unit, and

the receiving unit is configured to receive, by using at least one uplink feedback
resource, feedback information sent by the user equipment, where the at least one uplink
feedback resource is a transmission resource determined according to a physical resource used

by the downlink control signaling; and
the sending unit is further configured to:

send feedback information to the user equipment by using at least one downlink
feedback resource, where the at least one downlink feedback resource is a transmission
resource determined according to the physical resource used for sending data in the parallel

HARQ manner.

[0034] According to a third aspect, a communication method is provided, including:

CA 2993113 2018-02-16



10

15

20

25

84152762

determining, by a communication device, a parallel hybrid automatic repeat
request HARQ communication instruction, where the parallel HARQ communication
instruction is used to instruct the communication device to send or receive data in a parallel

HARQ manner, where

the sending data in a parallel HARQ manner by the communication device is
sending, by the communication device, at least one data packet with same content within a
same transmission time interval; and the receiving data in a parallel HARQ manner by the
communication device is receiving, by the communication device, at least one data packet
with same content within a same transmission time interval, and performing combined

decoding on the received at least one data packet with same content; and

sending or receiving, by the communication device, data in the parallel HARQ

manner according to the parallel HARQ communication instruction.

[0035] With reference to the third aspect, in a first implementation, the communication

device is a network device or user equipment.

[0036] With reference to the third aspect or the first implementation of the third aspect, in
a second implementation, the parallel HARQ communication instruction is a HARQ

configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the

communication device to send or receive data in the parallel HARQ manner.

[0037] With reference to the second implementation of the third aspect, in a third
implementation, the HARQ configuration parameter includes a parallel HARQ quantity
parameter used by the communication device to send or receive data in the parallel HARQ

manner; and

the parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

10
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[0038] With reference to any one of the third aspect or the first implementation of the
third aspect to the third implementation of the third aspect, in a fourth implementation, before
the sending or receiving, by the communication device, data in the parallel HARQ manner, the

method further includes:

if the communication device is user equipment, receiving, by the user equipment,
at least one piece of downlink control signaling, where the at least one piece of downlink
control signaling includes a physical resource, a modulation and coding scheme, and a parallel
HARQ quantity parameter that are used by the user equipment to send or receive the data in

the parallel HARQ manner; and

the sending or receiving, by the user equipment, the data in the parallel HARQ

manner specifically includes:

sending or receiving, by the user equipment, data in the parallel HARQ manner
based on the physical resource, the modulation and coding scheme, and the parallel HARQ

quantity parameter that are indicated in the at least one piece of downlink control signaling.

[0039] With reference to the fourth implementation of the third aspect, in a fifth
implementation, each of the at least one piece of downlink control signaling includes at least
one of all physical resources used by the user equipment to send or receive data in the HARQ

manner; and

the sending or receiving, by the user equipment, data in the parallel HARQ manner
based on the physical resource indicated in the at lcast one piece of downlink control signaling

includes:

sending or receiving, by the user equipment, data in the parallel HARQ manner
based on all physical resources indicated in the at least one piece of downlink control

signaling.

[0040] With reference to the fourth implementation of the third aspect or the fifth

implementation of the third aspect, in a sixth implementation, before the sending or receiving,

11
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by the user equipment, data in the parallel HARQ manner based on the at least one piece of

downlink control signaling, the method further includes:

if the user equipment receives at least two pieces of downlink control signaling,
and all the pieces of downlink control signaling include a same physical resource, performing,
by the user equipment, combined decoding on the at least two pieces of downlink control

signaling.

[0041] With reference to any one of the fourth implementation of the third aspect to the
sixth implementation of the third aspect, in a seventh implementation, before the receiving, by
the user equipment, at least one piece of downlink control signaling, the method further

includes:

receiving, by the user equipment, a first carrier parameter, where the first carrier
parameter is used to indicate a first carrier used by the user equipment to receive the at least

one piece of downlink control signaling; and

the receiving, by the user equipment, at least one piece of downlink control

signaling specifically includes:

receiving, by the user equipment, the at least one piece of downlink control

signaling according to the first carrier indicated by the first carrier parameter.

[0042] With reference to any one of the third aspect or the first implementation of the
third aspect to the seventh implementation of the third aspect, in an eighth implementation,
before the sending or receiving, by the communication device, data in the parallel HARQ

manner, the method further includes:

determining, by the communication device, a second carrier parameter, where the
second carrier parameter is used to indicate a second carrier used by the communication

device to send or receive the data in the parallel HARQ manner; and

12
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the sending or receiving, by the communication device, data in the parallel HARQ

manner specifically includes:

sending or recetving, by the communication device, data in the parallel HARQ

manner according to the second carrier indicated by the second carrier parameter.

[0043] With reference to the eighth implementation of the third aspect, in a ninth
implementation, before the sending or receiving, by the communication device, the data in the
parallel HARQ manner according to the second carrier indicated by the second carrier

parameter, the method further includes:

if the second carrier includes at least two carriers, configuring, by the
communication device, the at least two subcarriers included in the second carrier as one

virtual carrier; and

the sending or receiving, by the communication device, data in the paralle]l HARQ

manner according to the second carrier indicated by the second carrier parameter includes:

sending or receiving, by the communication device, data in the parallel HARQ

manner on the virtual carrier.

[0044] With reference to any one of the third aspect or the first implementation of the
third aspect to the ninth implementation of the third aspect, in a tenth implementation, before
the communication device receives the parallel HARQ communication instruction, the method

further includes:

sending, by the communication device, capability information used to represent
that the communication device supports sending or receiving data in the parallel HARQ

manner.

[0045] With reference to the tenth implementation of the third aspect, in an eleventh
implementation, the capability information includes a quantity of parallel HARQs used by the

communication device to support sending or receiving data in the parallel HARQ manner.

13
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[0046] With reference to the eleventh implementation of the third aspect, in a twelfth
implementation, the quantity of parallel HARQs used by the communication device to support
sending or receiving data in the parallel HARQ manner is a quantity that is of carriers for

carrier aggregation and that can be supported by the communication device.

[0047] With reference to any one of the third aspect or the first implementation of the
third aspect to the twelfth implementation of the third aspect, in a thirteenth implementation,
after the sending or receiving, by the communication device, the data in the parallel HARQ

manner, the method further includes:

sending or receiving, by the communication device, feedback information by using

at least one feedback resource, where

the feedback resource is an uplink transmission resource determined according to a
physical resource used by the downlink control signaling, or a downlink transmission resource
determined according to the physical resource used for sending data in the parallel HARQ

manner.
[0048] According to a fourth aspect, a communication method is provided, including:

determining, by a network device, a parallel hybrid automatic repeat request
HARQ communication instruction, where the parallel HARQ communication instruction is

used to instruct user equipment to send or receive data in a parallel HARQ manner, where

the sending data in a parallel HARQ manner is sending at least one data packet
with same content within a same transmission time interval; and the receiving data in a
paralle]l HARQ manner is receiving at least one data packet with same content within a same
transmission time interval, and performing combined decoding on the received at least one

data packet with same content; and

sending, by the network device, the parallel HARQ communication instruction to

the user equipment.

14
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[0049] With reference to the fourth aspect, in a first implementation, the method further

includes:
sending or receiving, by the network device, data in the parallel HARQ manner.

[0050] With reference to the fourth aspect or the first implementation of the fourth aspect,
in a second implementation, the parallel HARQ communication instruction is a HARQ

configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the user

equipment to send or receive the data in the parallel HARQ manner.

[0051] With reference to the second implementation of the fourth aspect, in a third
implementation, the HARQ configuration parameter includes a parallel HARQ quantity
parameter used by the user equipment to send or receive data in the parallel HARQ manner;

and

the parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0052] With reference to the fourth aspect, the first implementation of the fourth aspect, or
the second implementation of the fourth aspect, in a fourth implementation, the method

further includes:

configuring, by the network device, at least one piece of downlink control

signaling, where

the at least one piece of downlink control signaling includes a physical resource, a
modulation and coding scheme, and a parallet HARQ quantity parameter that are used by the

user equipment to send or receive data in the parallel HARQ manner; and

sending, by the network device, the at least one piece of downlink control

signaling to the user equipment.

15
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[0053] With reference to the fourth implementation of the fourth aspect, in a fifth
implementation, each of the at least one piece of downlink control signaling includes at least
one of all physical resources used by the user equipment to send or receive data in the HARQ

manncr.

[0054] With reference to the fifth implementation of the fourth aspect, in a sixth
implementation, there are at least two pieces of downlink control signaling, and all the pieces

of downlink control signaling include a same physical resource.

[0055] With reference to any one of the fourth implementation of the fourth aspect to the
sixth implementation of the fourth aspect, in a seventh implementation, the method further

includes:

configuring, by the network device, a first carrier parameter, where the first carrier
parameter is used to indicate a first carrier used by the user equipment to receive the at least

one piece of downlink control signaling; and
sending, by the network device, the first carrier parameter to the user equipment.

[0056] With reference to any one of the fourth aspect or the first implementation of the
fourth aspect to the seventh implementation of the fourth aspect, in an eighth implementation,

the method further includes:

configuring, by the network device, a second carrier parameter, where the second
carrier parameter is used to indicate a second carrier used by the user equipment to send or

receive the data in the parallel HARQ manner; and

sending, by the network device, the second carrier parameter to the user

equipment.

[0057] With reference to the eighth implementation of the fourth aspect, in a ninth

implementation, the method further includes:

16
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sending, by the network device, instruction information to the user equipment if

the second carrier includes at least two carriers, where

the instruction information is used to instruct the user equipment to configure the

at least two subcarriers included in the second carrier as one virtual carrier.

[0058] With reference to any one of the fourth aspect or the first implementation of the
fourth aspect to the ninth implementation of the fourth aspect, in a tenth implementation,
before the determining, by the network device, a parallel hybrid automatic repeat request

HARQ communication instruction, the method further includes:

receiving, by the network device, capability information sent by the user
equipment and used to represent that the user equipment supports sending or receiving the

data in the parallel HARQ manner.

[0059] With reference to any one of the fourth aspect or the first implementation of the
fourth aspect to the tenth implementation of the fourth aspect, in an eleventh implementation,

the method further includes:

receiving, by the network device by using at least one uplink feedback resource,
feedback information sent by the user equipment, or sending feedback information to the user

equipment by using at least one downlink feedback resource, where

the at least one uplink feedback resource is a transmission resource determined

according to a physical resource used by the downlink control signaling, and

the at least one downlink feedback resource is a transmission resource determined

according to the physical resource used for sending data in the parallel HARQ manner.

[0060] According to the communication method and the communication device provided
in the embodiments of the present invention, data is sent or received in the parallel HARQ
manner according to the parallel HARQ communication instruction. The at least one data

packet with same content is sent or received within a same transmission time, so that the data

17
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packet is sent or received in parallel, and a delay can be reduced. In addition, multiple data
packets are sent or received within a same transmission time, so that reliability of data

transmission is also improved.

[0061]  According to another aspect, there is provided a communication device being a
user equipment, comprising: a determining unit, configured to determine a parallel hybrid
automatic repeat request (HARQ) communication instruction, wherein the parallel HARQ
communication instruction is used to instruct the communication device to send or receive
data in a parallel HARQ manner; and a transceiver unit, configured to send or receive data in
the parallel HARQ manner according to the parallel HARQ communication instruction
determined by the determining unit; wherein the sending data in the parallel HARQ manner is
sending multiple data packets with same content within a same transmission time interval; and
the receiving data in the parallel HARQ manner is receiving multiple data packets with same
content within a same transmission time interval, and performing combined decoding on the
received multiple data packets with same content; wherein the transceiver unit is further
configured to receive at least one piece of downlink control signaling before sending or
receiving data in the parallel HARQ manner, wherein the at least one piece of downlink
control signaling comprises a physical resource, a modulation and coding scheme, and a
parallel HARQ quantity parameter that are used by the user equipment to send or receive the
data in the parallel HARQ manner; and the transceiver unit is specifically configured to send
or receive data in the parallel HARQ manner as follows: sending or receiving data in the
parallel HARQ manner based on the physical resource, the modulation and coding scheme,
and the parallel HARQ quantity parameter that are indicated in the at least one piece of

downlink control signaling.

[0062] According to another aspect, there is provided a network device, comprising: a
determining unit, configured to determine a parallel hybrid automatic repeat request (HARQ)
communication instruction, wherein the parallel HARQ communication instruction is used to
instruct user equipment to send or receive data in a parallel HARQ manner; and a sending unit,
configured to send the parallel HARQ communication instruction to the user equipment;

wherein the sending data in a parallel HARQ manner is sending multiple data packets with
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same content within a same transmission time interval; and the receiving data in a parallel
HARQ manner is receiving multiple data packets with same content within a same
transmission time interval, and performing combined decoding on the received multiple data
packets with same content; a configuration unit, for configuring at least one piece of downlink
control signaling, wherein the at least one piece of downlink control signaling comprises a
physical resource, a modulation and coding scheme, and a parallel HARQ quantity parameter
that are used by the user equipment to send or receive data in the parallel HARQ manner; and
the sending unit is further configured to send the at least one piece of downlink control

signaling to the user equipment.

[0063]  According to another aspect, there is provided a communication method,
comprising: determining, by a communication device being a user equipment, a parallel
hybrid automatic repeat request (HARQ) communication instruction, wherein the parallel
HARQ communication instruction is used to instruct the communication device to send or
receive data in a parallel HARQ manner, wherein the sending data in a parallel HARQ manner
by the communication device is sending, by the communication device, multiple data packets
with same content within a same transmission time interval; and the receiving data in a
parallel HARQ manner by the communication device is receiving, by the communication
device, multiple data packets with same content within a same transmission time interval, and
performing combined decoding on the received multiple data packets with same content; and
sending or receiving, by the communication device, data in the parallel HARQ manner
according to the parallel HARQ communication instruction before the sending or receiving,
by the communication device, data in the parallel HARQ manner, further comprising:
receiving, by the user equipment, at least one piece of downlink control signaling, wherein the
at least one piece of downlink control signaling comprises a physical resource, a modulation
and coding scheme, and a parallel HARQ quantity parameter that are used by the user
equipment to send or receive the data in the parallel HARQ manner; and the sending or
receiving, by the user equipment, the data in the parallel HARQ manner specifically
comprises: sending or receiving, by the user equipment, data in the parallel HARQ manner
based on the physical resource, the modulation and coding scheme, and the parallel HARQ

quantity parameter that are indicated in the at least one piece of downlink control signaling.
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[0064] According to another aspect, there is provided a communication method,
comprising: determining, by a network device, a paraltlel hybrid autématic repeat request
(HARQ) communication instruction, wherein the parallel HARQ communication instruction
is used to instruct user equipment to send or receive data in a parallel HARQ manner, wherein
the sending data in a parallel HARQ manner is sending multiple data packets with same
content within a same transmission time interval; and the receiving data in a parallel HARQ
manner is receiving multiple data packets with same content within a same transmission time
interval, and performing combined decoding on the received multiple data packets with same
content; sending, by the network device, the parallel HARQ communication instruction to the
user equipment; configuring, by the network device, at least one piece of downlink control
signaling, wherein the at least one piece of downlink control signaling comprises a physical
resource, a modulation and coding scheme, and a parallel HARQ quantity parameter that are
used by the user equipment to send or receive data in the parallel HARQ manner; and sending,
by the network device, the at least one piece of downlink control signaling to the user

equipment.

[0064a] According to another aspect, there is provided a communication device being a
user equipment, comprising: a processor, coupled to a memory, the processor is configured to
read instructions in the memory, and perform the following steps according to the instructions:
determining a parallel hybrid automatic repeat request (HARQ) communication instruction,
wherein the parallel HARQ communication instruction is used to instruct to send or receive
data in a parallel HARQ manner, wherein the sending data in a parallel HARQ manner is
sending multiple data packets with same content within a same transmission time interval; and
the receiving data in a parallel HARQ manner is receiving multiple data packets with same
content within a same transmission time interval, and performing combined decoding on the
received multiple data packets with same content; receiving at least one piece of downlink
control signaling before sending or receiving data in the parallel HARQ manner, wherein the
at least one piece of downlink control signaling comprises a physical resource, a modulation
and coding scheme, and a parallel HARQ quantity parameter that are used by the user

equipment to send or receive the data in the parallel HARQ manner; configuring to send or
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receive data in the parallel HARQ manner as follows: sending or receiving data in the parallel
HARQ manner based on the physical resource, the modulation and coding scheme, and the
parallel HARQ quantity parameter that are indicated in the at least one piece of downlink
control signaling; and sending or receiving data in the parallel HARQ manner according to the

parallel HARQ communication instruction.

[0064b]  According to another aspect, there is provided a network device, comprising: a
processor, coupled to a memory, the processor is configured to read instructions in the
memory, and perform the following steps according to the instructions: determining a parallel
hybrid automatic repeat request (HARQ) communication instruction, wherein the parallel
HARQ communication instruction is used to instruct user equipment to send or receive data in
a parallel HARQ manner, wherein the sending data in a parallel HARQ manner is sending
multiple data packets with same content within a same transmission time interval; and the
receiving data in a parallel HARQ manner is receiving multiple data packets with same
content within a same transmission time interval, and performing combined decoding on the
received multiple data packets with same content; configuring at least one piece of downlink
control signaling, wherein the at least one piece of downlink control signaling comprises a
physical resource, a modulation and coding scheme, and a parallel HARQ quantity parameter
that are used by the user equipment to send or receive data in the parallel HARQ manner; and
configuring to send the at least one piece of downlink control signaling to the user equipment;

sending the parallel HARQ communication instruction to the user equipment.
BRIEF DESCRIPTION OF DRAWINGS

[0065] FIG. 1A to FIG. 1C are schematic diagrams of composition of a communication

device according to an embodiment of the present invention;

[0066] FIG. 1D is a schematic diagram of composition of another communication device

according to an embodiment of the present invention;

[0067] FIG. 2A to FIG. 2C are schematic diagrams of composition of a network device

according to an embodiment of the present invention;
19b
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[0068] FIG. 2D to FIG. 2E are schematic diagrams of composition of another network

device according to an embodiment of the present invention;

[0069] FIG. 3 is a schematic diagram of composition of a communications system

according to an embodiment of the present invention;

[0070] FIG. 4 is a first flowchart of a communication method according to an embodiment

of the present invention;

[0071] FIG. 5 is a second flowchart of a communication method according to an

embodiment of the present invention;

[0072] FIG. 6 is a third flowchart of a communication method according to an

embodiment of the present invention;

[0073]  FIG. 7 is a schematic diagram of determining a physical resource according to a

predetermined rule according to an embodiment of the present invention;
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[0074] FIG. 8 is a first schematic diagram of a physical resource included in downlink

control signaling according to an embodiment of the present invention;

[0075] FIG. 9 is a second schematic diagram of a physical resource included in downlink

control signaling according to an embodiment of the present invention;

[0076] FIG. 10 is a third schematic diagram of a physical resource included in downlink

control signaling according to an embodiment of the present invention;

[0077] FIG. 11 i1s a fourth flowchart of a communication method according to an

embodiment of the present invention;

[0078] FIG. 12 is a fifth flowchart of a communication method according to an

embodiment of the present invention;

[0079] FIG. 13 is a sixth flowchart of a communication method according to an

embodiment of the present invention;

[0080] FIG. 14 is a first schematic diagram of a carrier used for sending or receiving in a

parallel HARQ manner according to an embodiment of the present invention;

[0081] FIG. 15 is a second schematic diagram of a carrier used for sending or receiving in

a parallel HARQ manner according to an embodiment of the present invention;

[0082] FIG. 16 is a seventh flowchart of a communication method according to an

embodiment of the present invention;

[0083] FIG. 17 is a schematic diagram of a virtual carrier used for sending or receiving in

a parallel HARQ manner according to an embodiment of the present invention;

[0084] FIG. 18 is an eighth flowchart of a communication method according to an

embodiment of the present invention;
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[0085] FIG. 19 is a ninth flowchart of a communication method according to an

embodiment of the present invention;

{0086] FIG. 20 is a first flowchart of another communication method according to an

embodiment of the present invention;

[0087] FIG. 21 is a second flowchart of another communication method according to an

embodiment of the present invention;

[0088] FIG. 22 is a third flowchart of another communication method according to an

embodiment of the present invention;

[0089] FIG. 23 is a fourth flowchart of another communication method according to an

embodiment of the present invention;

[0090] FIG. 24 is a fifth flowchart of another communication method according to an

embodiment of the present invention; and

[0091] FIG. 25 is a sixth flowchart of another communication method according to an

embodiment of the present invention.
DESCRIPTION OF EMBODIMENTS

[0092] 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.

[0093] A communication method and a communication device provided in the
embodiments of the present invention may be applied to communications scenarios, such as
an LTE or Long Term Evolution-Advanced (Long Term Evolution-Advanced, LTE-A)
communications system and another communications system. A communications scenario to
which the embodiments of the present invention are applied includes at least a network device

that can configure and schedule a resource and user equipment (user equipment, UE) that can
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use the resource configured by the network device. The network device and the user
equipment communicate with each other. The network device in the embodiments of the
present invention may be an evolved NodeB (evolved NodeB, eNB) in an LTE system, or may
be a NodeB (NodeB) in a Universal Mobile Telecommunications System (Universal Mobile
Telecommunications System, UMTS), or may be another network device that communicates
with the user equipment and configures and schedules a resource for the user equipment. This

is not limited in the embodiments of the present invention.

[0094] In the embodiments of the present invention, the communication device sends or
receives data in a parallel hybrid automatic repeat request (Hybrid Automatic Repeat reQuest,
HARQ) manner. At least one data packet with same content is sent or received within a same
transmission time interval, so that the data packet is sent or received in parallel, and a delay
can be reduced. In addition, multiple data packets arc scnt or received within a same

transmission time, so that reliability of data transmission is also improved.

[0095] An embodiment of the present invention provides a communication device 100.
FIG. 1A shows a schematic diagram of composition of the communication device 100
provided in this embodiment of the present invention. As shown in FIG. 1A, the

communication device 100 includes a determining unit 101 and a transceiver unit 102.

[0096] The determining unit 101 is configured to determine a parallel hybrid automatic
repeat request HARQ communication instruction, where the parallel HARQ communication
instruction is used to instruct the communication device 100 to send or receive data in a

parallel HARQ manner.

[0097] The transceiver unit 102 is configured to send or receive data in the parallel HARQ
manner according to the parallel HARQ communication instruction determined by the

determining unit 101.

[0098] The sending data in the parallel HARQ manner is sending at least one data packet
with same content within a same transmission time interval; and the receiving data in the

parallel HARQ manner is receiving at least one data packet with same content within a same
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transmission time interval, and performing combined decoding on the received at least one

data packet with same content.

[0099] In a first implementation, the communication device 100 is a network device or

user equipment.

[0100]  In a second implementation, the parallel HARQ communication instruction is a

HARQ configuration parameter.

[0101] The HARQ configuration parameter is a configuration parameter used by the

communication device 100 to send or receive data in the parallel HARQ manner.

[0102] In a third implementation, the HARQ configuration parameter includes a parallel
HARQ quantity parameter used by the communication device 100 to send or receive data in

the parallel HARQ manner.

[0103] The parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0104] In a fourth implementation, if the communication device 100 is user equipment,

the transceiver unit 102 is further configured to receive at least one piece of
downlink control signaling before sending or receiving data in the parallel HARQ manner,
where the at least one piece of downlink control signaling includes a physical resource, a
modulation and coding scheme, and a parallel HARQ quantity parameter that are used by the

user equipment to send or receive the data in the parallel HARQ manner.

[0105] The transceiver unit 102 is specifically configured to send or receive data in the

paralle]l HARQ manner in the following way:

sending or receiving data in the parallel HARQ manner based on the physical
resource, the modulation and coding scheme, and the parallel HARQ quantity parameter that

are indicated in the at least one piece of downlink control signaling.
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[0106] In a fifth implementation, each of the at least one piece of downlink control
signaling includes at least one of all physical resources used by the user equipment to send or

receive data in the HARQ manner.

[0107] The transceiver unit 102 is specifically configured to send or receive data in the
parallel HARQ manner based on the physical resource indicated in the at least one piece of

downlink control signaling and in the following way:

sending or receiving data in the parallel HARQ manner based on all physical

resources indicated in the at least one piece of downlink control signaling.

[0108] In a sixth implementation, as shown in FIG. 1B, the communication device 100

further includes a combined decoding unit 103.

[0109] The combined decoding unit 103 is configured to: when the user equipment
receives at least two pieces of downlink control signaling, and all the pieces of downlink
control signaling include a same physical resource, perform combined decoding on the at least
two pieces of downlink control signaling before the transceiver unit 102 sends or receives data

in the parallel HARQ manner based on the at least one piece of downlink control signaling.
[0110] In a seventh implementation, the transceiver unit 102 is further configured to:

receive a first carrier parameter before the user equipment receives the at least one
piece of downlink control signaling, where the first carrier parameter is used to indicate a first
carrier used by the user equipment to receive the at least one piece of downlink control

signaling.

[0111] The transceiver unit 102 is specifically configured to receive the at least one piece

of downlink control signaling in the following way:

receiving the at least one piece of downlink control signaling according to the first

carrier indicated by the first carrier parameter.

[0112] In an eighth implementation, the determining unit 101 is further configured to:
24
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determine a second carrier parameter before the transceiver unit 102 sends or
receives data in the parallel HARQ manner, where the second carrier parameter is used to
indicate a second carrier used by the communication device 100 to send or receive the data in

the parallel HARQ manner.

[0113] The transceiver unit 102 is specifically contfigured to send or receive data in the

parallel HARQ manner in the following way:

sending or receiving data in the parallel HARQ manner according to the second

carrier indicated by the second carrier parameter.

[0114] In a ninth implementation, as shown in FIG. 1C, the communication device 100

further includes a configuration unit 104.
[0115] The configuration unit 104 is configured to:

when the second carrier includes at least two carriers, configure the at least two
subcarriers included in the second carrier as one virtual carrier before the transceiver unit 102
sends or receives the data in the parallel HARQ manner according to the second carrier

indicated by the second carrier parameter.

[0116] The transceiver unit 102 is specifically configured to send or receive data in the
parallel HARQ manner according to the second carrier indicated by the second carrier

parameter and in the following way:
sending or receiving data in the parallel HARQ manner on the virtual carrier.
[0117] In a tenth implementation, the transceiver unit 102 is further configured to:

before receiving the parallel HARQ communication instruction, send capability
information used to represent that the communication device 100 supports sending or

receiving data in the parallel HARQ manner.
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[0118] In an eleventh implementation, the capability information includes a quantity of
parallel HARQs used by the communication device 100 to support sending or receiving data

in the parallel HARQ manner.

[0119] In a twelfth implementation, the quantity of parallel HARQs used by the
communication device 100 to support sending or receiving data in the parallel HARQ manner
is a quantity that is of carriers for carrier aggregation and that can be supported by the

communication device 100.
[0120] In a thirteenth implementation, the transceiver unit 102 is further configured to:

after sending or receiving the data in the parallel HARQ manner, send or receive

feedback information by using at least one feedback resource.

[0121] The feedback resource is an uplink transmission resource determined according to
a physical resource used by the downlink control signaling, or a downlink transmission
resource determined according to the physical resource used for sending data in the parallel

HARQ manner.

[0122] An embodiment of the present invention further provides a communication device
1000. As shown in FIG. 1D, the communication device 1000 includes a memory 1001, a

processor 1002, and a transceiver 1003. In this embodiment of the present invention:

[0123] The memory 1001 is configured to store program code executed by the processor

1002.

[0124] The processor 1002 is configured to invoke a program stored by the memory 1001;
determine a parallel HARQ communication instruction, where the parallel HARQ
communication instruction is used to instruct the communication device to send or receive
data in a parallel HARQ manner; and control the transceiver 1003 to send or receive data in
the parallel HARQ manner according to the determined parallel HARQ communication

instruction.

26

CA 2993113 2018-02-16



10

15

20

25

84152762

[0125] The sending data in the parallel HARQ manner is sending at least one data packet
with same content within a same transmission time interval; and the receiving data in the
parallel HARQ manner is receiving at least one data packet with same content within a same
transmission time interval, and performing combined decoding on the received at least one

data packet with same content.

[0126] In a first implementation, the communication device 1000 is a network device or

user equipment.

[0127] In a second implementation, the parallel HARQ communication instruction is a

HARQ configuration parameter.

[0128] The HARQ configuration parameter is a configuration parameter used by the

communication device 1000 to send or receive data in the parallel HARQ manner.

[0129] In a third implementation, the HARQ configuration parameter includes a parallel
HARQ quantity parameter used by the communication device 1000 to send or receive data in

the parallel HARQ manner.

[0130] The parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0131] In a fourth implementation, if the communication device 1000 is user equipment,

the processor is further configured to:

control the transceiver 1003 to receive at least one piece of downlink control
signaling before controlling the transceiver 1003 to send or receive data in the parallel HARQ
manner, where the at least one piece of downlink control signaling includes a physical
resource, a modulation and coding scheme, and a parallel HARQ quantity parameter that are

used by the user equipment to send or receive the data in the parallel HARQ manner.

[0132] The transceiver 1003 is specifically configured to send or rcceive data in the

parallel HARQ manner in the following way:
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sending or receiving data in the parallel HARQ manner based on the physical
resource, the modulation and coding scheme, and the parallel HARQ quantity parameter that

are indicated in the at least one piece of downlink control signaling.

[0133] In a fifth implementation, each of the at least one piece of downlink control
signaling includes at least one of all physical resources used by the user equipment to send or

receive data in the HARQ manner.

[0134] The transceiver 1003 is specifically configured to send or receive data in the
parallel HARQ manner based on the physical resource indicated in the at least one piece of

downlink control signaling and in the following way:

sending or receiving data in the parallel HARQ manner based on all physical

resources indicated in the at least one piece of downlink control signaling.

[0135] In a sixth implementation, the processor 1002 is further configured to: when the
user equipment receives at least two pieces of downlink control signaling, and all the pieces of
downlink control signaling include a same physical resource, perform combined decoding on
the at least two pieces of downlink control signaling before the transceiver 1003 sends or
receives data in the parallel HARQ manner based on the at least one piece of downlink control

signaling.

[0136] In a seventh implementation, the processor 1002 is further configured to: control
the transceiver 1003 to receive a first carrier parameter before receiving the at least one piece
of downlink control signaling, where the first carrier parameter is used to indicate a first
carrier used by the user equipment to receive the at least one picce of downlink control

signaling.

[0137] The transceiver 1003 is specifically configured to receive the at least one piece of

downlink control signaling in the following way:

receiving the at least one piece of downlink control signaling according to the first

carrier indicated by the first carrier parameter.
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[0138] In an eighth implementation, the processor 1002 is further configured to:

determine a second carrier parameter before the transceiver 1003 sends or receives
data in the parallel HARQ manner, where the second carrier parameter is used to indicate a
second carrier used by the communication device 1000 to send or receive the data in the

paralle]l HARQ manner.

[0139] The transceiver 1003 is specifically configured to send or receive data in the

parallel HARQ manner in the following way:

sending or receiving data in the parallel HARQ manner according to the second

carrier indicated by the second carrier parameter.
[0140] In a ninth implementation, the processor 1002 is further configured to:

when the second carrier includes at least two carriers, configure the at least two
subcarriers included in the second carrier as one virtual carrier before the transceiver 1003
sends or receives the data in the parallel HARQ manner according to the second carrier

indicated by the second carrier parameter.

[0141] The transceiver 1003 is specifically configured to send or receive data in the
parallel HARQ manner according to the second carrier indicated by the second carrier

parameter and in the following way:
sending or receiving data in the parallel HARQ manner on the virtual carrier.

[0142] In a tenth implementation, the processor 1002 is further configured to: control the
transceiver 1003 to send, before receiving the parallel HARQ communication instruction,
capability information used to represent that the communication device 1000 supports sending

or receiving data in the parallel HARQ manner.

[0143] In an eleventh implementation, the capability information includes a quantity of
parallel HARQs used by the communication device 1000 to support sending or receiving data

in the parallel HARQ manner.
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[0144] In a twelfth implementation, the quantity of parallel HARQs used by the
communication device 1000 to support sending or receiving data in the parallel HARQ
manner is a quantity that is of carriers for carrier aggregation and that can be supported by the

communication device 1000.

[0145] In a thirteenth implementation, the processor is further configured to control the
transceiver 1003 to send or receive, after sending or receiving the data in the parallel HARQ
manner, feedback information by using at least one feedback resource. The feedback resource
is an uplink transmission resource determined according to a physical resource used by the
downlink control signaling, or a downlink transmission resource determined according to the

physical resource used for sending data in the parallel HARQ manner.

[0146] The communication device 100 and the communication device 1000 provided in
the embodiments of the present invention send or receive data in the parallel HARQ manner
according to the parallel HARQ communication instruction. The at least one data packet with
same content is sent or received within a same transmission time, so that the data packet is
sent or received in parallel, and a delay can be reduced. In addition, multiple data packets are
sent or received within a same transmission time, so that reliability of data transmission is also

improved.

[0147] An embodiment of the present invention further provides a network device 200.
FIG. 2A shows a schematic diagram of composition of the network device 200 provided in
this embodiment of the present invention. As shown in FIG. 2A, the network device 200

includes a determining unit 201 and a sending unit 202.

[0148] The determining unit 201 is configured to determine a parallel hybrid automatic
repeat request HAR(Q communication instruction, where the parallel HARQ communication
instruction 1s used to instruct user equipment to send or receive data in a paralle] HARQ

manner.

[0149] The sending unit 202 is configured to send the parallel HARQ communication

instruction to the user equipment.
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[0150] The sending data in a parallel HARQ manner is sending at least one data packet
with same content within a same transmission time interval; and the receiving data in a
parallel HARQ manner is receiving at least one data packet with same content within a same
transmission time interval, and performing combined decoding on the received at least one

data packet with same content.

[0151] In a first implementation, the sending unit 202 is further configured to send data in
the parallel HARQ manner according to the parallel HARQ communication instruction

determined by the determining unit 201.
[0152] As shown in FIG. 2B, the network device further includes a receiving unit 203.

[0153] The receiving unit 203 is configured to receive data in the parallel HARQ manner
according to the parallel HARQ communication instruction determined by the determining

unit 201.

[0154] In a second implementation, the paralle]l HARQ communication instruction is a

HARQ configuration parameter.

[0155] The HARQ configuration parameter is a configuration parameter used by the user

equipment to send or receive the data in the parallel HARQ manner.

[0156] In a third implementation, the HARQ configuration parameter includes a parallel
HARQ quantity parameter used by the user equipment to send or receive data in the parallel

HARQ manner.

[0157] The parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0158] In a fourth implementation, as shown in FIG 2C, the network device further
includes a configuration unit 204. The configuration unit 204 is configured to configure at

least one piece of downlink control signaling.

31

CA 2993113 2018-02-16



10

15

20

84152762

[0159] The at least one piece of downlink control signaling includes a physical resource, a
modulation and coding scheme, and a parallel HARQ quantity parameter that are used by the

user equipment to send or receive data in the parallel HARQ manner.

[0160] The sending unit 202 is further configured to send to the user equipment the at

least one piece of downlink control signaling configured by the configuration unit 204.

[0161)] In a fifth implementation, each of the at least one piece of downlink control
signaling includes at least one of all physical resources used by the user equipment to send or

receive data in the HARQ manner.

[0162] In a sixth implementation, there are at least two pieces of downlink control

signaling, and all the pieces of downlink control signaling include a same physical resource.
[0163] In a seventh implementation, the configuration unit 204 is further configured to:

configure a first carrier parameter, where the first carrier parameter is used to
indicate a first carrier used by the user equipment to receive the at least one piece of downlink

control signaling.

[0164] The sending unit 202 is further configured to send the first carrier parameter to the

user equipment.

[0165] In an eighth implementation, the network device includes the configuration unit

204, configured to:

configure a second carrier parameter, where the second carrier parameter is used to
indicate a second carrier used by the user equipment to send or receive the data in the parallel

HARQ manner.

[0166] The sending unit 202 is further configured to send the second carrier parameter to

the user equipment.

[0167] In a ninth implementation, the sending unit 202 is further configured to:
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send instruction information to the user equipment when the second carrier

includes at least two carriers.

[0168] The instruction information is used to instruct the user equipment to configure the

at least two subcarriers included in the second carrier as one virtual carrier.
[0169] In a tenth implementation, the network device includes the receiving unit 203.

[0170] The receiving unit 203 is configured to: before the determining unit 201
determines the parallel hybrid automatic repeat request HARQ communication instruction,
receive capability information sent by the user equipment and used to represent that the user

equipment supports sending or receiving the data in the parallel HARQ manner.
[0171] In an eleventh implementation, the network device includes the receiving unit 203.

[0172] The receiving unit 203 is configured to receive, by using at least one uplink
feedback resource, feedback information sent by the user equipment, where the at least one
uplink feedback resource is a transmission resource determined according to a physical

resource used by the downlink control signaling.
[0173] The sending unit 202 is further configured to:

send feedback information to the user equipment by using at least one downlink
feedback resource, where the at least one downlink feedback resource is a transmission
resource determined according to the physical resource used for sending data in the parallel
HARQ manner.

[0174] An embodiment of the present invention further provides a network device 2000.
As shown in FIG. 2D, the network device 2000 provided in this embodiment of the present
invention includes a memory 2001, a processor 2002, and a transmitter 2003. In this

embodiment of the present invention:
[0175] The memory 2001 is configured to store program code executed by the processor

2002.
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[0176]  The processor 2002 1s configured to: invoke a program stored by the memory 2001,
and determine a parallel HARQ communication instruction, where the parallel HARQ
communication instruction is used to instruct user equipment to send or receive data in a
parallel HARQ manner. The sending data in a parallel HARQ manner is sending at least one
data packet with same content within a same transmission time interval; and the receiving data
in a parallel HARQ manner is receiving at least one data packet with same content within a
same transmission time interval, and performing combined decoding on the received at least

one data packet with same content.

[0177] The transmitter 2003 is configured to send the parallel HARQ communication

instruction to the user equipment.

[0178] In a first implementation, the transmitter 2003 is further configured to send data in

the parallel HARQ manner.
[0179] As shown in FIG. 2E, the network device 2000 further includes a receiver 2004.
[0180] The receiver 2004 is configured to receive data in the parallel HARQ manner.

[0181] In a second implementation, the parallel HARQ communication instruction is a

HARQ configuration parameter.

[0182] The HARQ configuration parameter is a configuration parameter used by the user

equipment to send or receive the data in the parallel HARQ manner.

[0183] In a third implementation, the HARQ configuration parameter includes a parallel
HARQ quantity parameter used by the user equipment to send or receive data in the parallel
HARQ manner.

[0184] The parallel HARQ quantity parameter includes a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

[0185] In a fourth implementation, the processor 2002 is further configured to configure at

least one piece of downlink control signaling.
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[0186] The at least one piece of downlink control signaling includes a physical resource, a
modulation and coding scheme, and a parallel HARQ quantity parameter that are used by the

user equipment to send or receive data in the parallel HARQ manner.

[0187] The transmitter 2003 is further configured to send the at least one piece of

downlink control signaling to the user equipment.

[0188] In a fifth implementation, each of the at least one piece of downlink control
signaling includes at least one of all physical resources used by the user equipment to send or

receive data in the HARQ manner.

[0189] In a sixth implementation, there are at least two pieces of downlink control

signaling, and all the pieces of downlink control signaling include a same physical resource.
[0190] In a seventh implementation, the processor 2002 is further configured to:

configure a first carrier parameter, where the first carrier parameter is used to
indicate a first carrier used by the user equipment to receive the at least one piece of downlink

control signaling.

[0191] The transmitter 2003 is further configured to send the first carrier parameter to the

user equipment.
[0192] In an eighth implementation, the processor 2002 is further configured to:

configure a second carrier parameter, where the second carrier parameter is used to
indicate a second carrier used by the user equipment to send or receive the data in the parallel

HARQ manner.

[0193] The transmitter 2003 is further configured to send the second carrier paramecter to

the user equipment.

[0194] In a ninth implementation, the transmitter 2003 is further configured to:
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send instruction information to the user equipment when the second carrier

includes at least two carriers.

[0195] The instruction information is used to instruct the user equipment to configure the

at least two subcarriers included in the second carrier as one virtual carrier.

[0196] In a tenth implementation, the network device 2000 includes the receiver 2004, and
the receiver 2004 is configured to: before the determining unit 201 determines the parallel
hybrid automatic repeat request HARQ communication instruction, receive capability
information sent by the user equipment and used to represent that the user equipment supports

sending or receiving the data in the parallel HARQ manner.

[0197]  In an eleventh implementation, the network device 2000 includes the receiver 2004,
and the receiver 2004 is configured to receive, by using at least one uplink feedback resource,
feedback information sent by the user equipment, where the at least one uplink feedback
resource is a transmission resource determined according to a physical resource used by the
downlink control signaling. The transmitter 2003 is further configured to send feedback
information to the user equipment by using at least one downlink feedback resource, where
the at least one downlink feedback resource is a transmission resource determined according

to the physical resource used for sending data in the parallel HARQ manner.

[0198] The network device 200 and the network device 2000 provided in the
embodiments of the present invention determine the parallel HARQ communication
instruction, and send the determined parallel HARQ communication instruction to the user
equipment, so that the user equipment sends or receives data in the parallel HARQ manner,
and the network device 200 can also send or receive data in the parallel HARQ manner
according to the parallel HARQ communication instruction. Therefore, the at least one data
packet with same content is sent or received within a same transmission time, so that the data
packet is sent or received in parallel, and a delay can be reduced. In addition, multiple data
packets are sent or received within a same transmission time, so that reliability of data

transmission is also improved.
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[0199] It should be noted that the memory in the foregoing embodiments of the present
invention may be a read-only memory (English: read-only memory, ROM for short) or a
random access memory (English: random access memory, RAM for short), or may be an
electrically erasable programmable read-only memory (English: Electrically Erasable
Programmable Read-Only Memory, EEPROM for short), a magnetic disk storage medium or
another magnetic storage device, or any other medium that can be used to carry or store
expected program code in a form of an instruction or a data structure and that can be accessed
by a computer. However, the memory is not limited thereto. For example, the memory may be

a combination of the foregoing memories.

{0200] The processor in the embodiments of the present invention may be a

general-purpose central processing unit.

[0201] An embodiment of the present invention further provides a communications
system 300. As shown in FIG. 3, the communications system includes user equipment 301 and

a network device 302.

[0202] The user equipment 301 and the network device 302 perform communication
negotiation for parallel HARQ transmission, that is, determine a parallel HARQ
communication instruction, and when it is determined to perform sending or receiving in a

parallel HARQ manner, send or receive data in the parallel HARQ manner.

[0203] In this embodiment of the present invention, the user equipment 301 may be the
communication device 100 or the communication device 1000 shown in FIG. 1A to FIG. 1D,
and the network device 302 may be the network device 200 or the network device 2000
shown in FIG. 2A to FIG. 2E. The user equipment 301 may receive the parallel HARQ
communication instruction determined by the network device 302, and may send or receive
data in the paralle]l HARQ manner. In this embodiment of the present invention, for an
execution function of the user equipment 301, details are not described herein again in this
embodiment of the present invention, and reference may be made to related description on the
communication device 100 or the communication device 1000. For a communication method

in which data is sent or received in the parallel HARQ manner and that is specifically
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executed by the user equipment 301, reference may be made to description in the following

related embodiments.

[0204] In this embodiment of the present invention, the network device 302 may be the
communication device 100 or the communication device 1000 shown in FIG. 1A to FIG 1D,
or may be the network device 200 or the network device 2000 shown in FIG. 2A to FIG. 2E,
and implements a corresponding function in a specific application. Details are not described

herein again in this embodiment of the present invention.

[0205] According to the communication method provided in the embodiments of the
present invention, a communication device determines a parallel HARQ communication
instruction, and sends or receives data in a parallel HARQ manner according to the parallel
HARQ communication instruction. In the embodiments of the present invention, the parallel
HARQ communication instruction is used to instruct the communication device to send or
receive data in the parallel HARQ manner. For example, the parallel HARQ communication
instruction may be a HARQ configuration parameter used by the communication device to
send or receive data in the parallel HARQ manner. The sending data in the parallel HARQ
manner by the communication device is sending, by the communication device, at least one
data packet with same content within a same transmission time interval; and the receiving data
in the parallel HARQ manner by the communication device is receiving, by the
communication device, at least one data packet with same content within a same transmission
time interval, and performing combined decoding on the received at least one data packet with

same content.

[0206] In the embodiments of the present invention, the communication device may
determine carrier information included in, for example, the HARQ configuration parameter,
and may send or receive data in the parallel HARQ manner on a carrier indicated in the
determined carrier information. When the carrier indicated in the carrier information includes
at least two carriers, the communication device may further configure the at least two
subcarriers included in the carrier as one virtual carrier, and send or receive the data in the

parallel HARQ manner on the virtual carrier.
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[0207] The communication device in the embodiments of the present invention may be a

network device, or may be user equipment.

[0208] The present invention describes in detail the communication method provided in

the embodiments of the present invention with reference to specific embodiments below.

[0209] FIG. 4 shows a flowchart of a communication method according to an embodiment
of the present invention. The communication method shown in FIG 4 is executed by user
equipment, that is, a communication device is user equipment. As shown in FIG 4, the

method includes the following steps.

[0210] S101. The user equipment determines a parallel HARQ communication

instruction.

[0211] In this embodiment of the present invention, the parallel HARQ communication
instruction is used to instruct the user equipment to send or receive data in a parallel HARQ

manncr.

[0212] The sending data in a parallel HARQ manner by the user equipment is sending, by
the user equipment, at least one data packet with same content within a same transmission
time interval. For example, the user equipment may send at least one data packet with same
content to a base station on different physical resources within a same transmission time

interval such as a TTI (Transmission Time Interval).

[0213] Specifically, the same content may be understood as that content included in MAC
service data units (Media Access Control Service Data Unit, MAC SDU) is totally the same,
or content included in Media Access Control packet data units (Medium Access Control
Packet Data Unit, MAC PDU) is totally the same, or content of transport blocks (Transport
Block, TB) is the same.

[0214] The receiving data in a parallel HARQ manner by the user equipment is receiving,
by the user equipment, at least one data packet with same content within a same transmission

time interval, and performing combined decoding on the received at least one data packet with
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same content. For example, the user equipment may receive, on different physical resources
within a same transmission time interval such as a TTI, at least one data packet with same
content sent by a base station, and performs combined decoding on multiple data packets with

same content, so as to further increase a data decoding success rate.

[0215] Specifically, combined decoding may be that the user equipment directly performs
combined decoding on multiple data packets with same content, or the user equipment first
performs decoding on some of multiple data packets, and if the decoding does not succeed,
performs combined decoding on all the multiple data packets with same content. A specific

decoding procedure is not limited in the present invention.

[0216] It should be noted that in this embodiment of the present invention, a specific
transmission time interval within which the user equipment sends or receives the data is not

limited in this embodiment of the present invention.

[0217] It should be further noted that in this embodiment of the present invention, the
parallel HARQ communication instruction determined by the user equipment may be sent by
a network device such as an eNB, and the user equipment receives the parallel HARQ
communication instruction sent by the network device. This is not limited in this embodiment

of the present invention.

[0218] S102. The user equipment sends or receives data in a parallel HARQ manner

according to the parallel HARQ communication instruction.

[0219] In this embodiment of the present invention, the sending data in a parallel HARQ
manner by the user equipment may be sending, by the user equipment, uplink data to a

network device such as an eNB.

[0220] Specifically, when the user equipment sends uplink data in the parallel HARQ
manner, the user equipment performs multiple HARQ transmissions at the same time
according to a command, such as an uplink grant, of the nctwork device such as an eNB and
the parallel HARQ communication instruction such as an uplink HARQ configuration

parameter, so as to map the uplink data to multiple different physical resources (including at
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least one different domain of time, a frequency domain, a code domain, or the like) for

parallel transmission.

[0221] In this embodiment of the present invention, the receiving data in a parallel HARQ
manner by the user equipment may be receiving, by the user equipment, downlink data sent

by a network device such as an eNB.

[0222] Specifically, when the user equipment receives downlink data in the parallel
HARQ manner, the user equipment may perform multiple HARQ transmissions at the same
time according to a command, such as a downlink assignment (DL Assignment), of the
network device such as an eNB and the parallel HARQ communication instruction such as a
downlink HARQ configuration parameter, for example, performs parallel transmission on
multiple different physical resources (including time, a frequency domain, a code domain, and
the like). Further, the user equipment may also perform combined decoding on multiple pieces

of data transmitted in parallel.

[0223] Specifically, in this embodiment of the present invention, the physical resource
used by the user equipment to send uplink data in the parallel HARQ manner or to receive
downlink data in the parallel HARQ manner may be indicated in the command sent by the
eNB. For example, information about all physical resources used for multiple parallel HARQ
transmissions may be carried in the command sent by the eNB; or information about a part of
physical resources used for multiple parallel HARQ transmissions may be carried in the
command sent by the eNB, and information about another physical resource is indicated in the
parallel HARQ communication instruction such as the HARQ configuration parameter. For
example, the command sent by the eNB indicates a physical resource 1, and another physical
resource 1is indicated by the configuration parameter. Alternatively, a part of physical resources
are indicated by the command sent by the eNB, and another physical resource is indicated by
the parallel HARQ communication instruction such as a rule in the HARQ configuration
parameter, and by the command sent by eNB. For example, the command sent by the ¢NB
indicates the physical resource 1, and the rule in the HARQ configuration parameter is that
physical resources are successively used; therefore, the user equipment may determine all

used physical resources according to the command and the rule.
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[0224] In this embodiment of the present invention, the user equipment sends or receives
data in the parallel HARQ manner according to the parallel HARQ communication instruction.
The at least one data packet with same content is sent or received within the same
transmission time interval, so that the data packet is sent or received in parallel, and a delay
can be reduced. In addition, multiple data packets are sent or received within a same

transmission time, so that reliability of data transmission is also improved.

[0225] Optionally, in this embodiment of the present invention, the parallel HARQ
communication instruction may be a HARQ configuration parameter, and the HARQ
configuration parameter is a configuration parameter used by the user equipment to send or
receive the data in the parallel HARQ manner. A specific execution process is shown in FIG. 5,

and includes the following steps.
[0226] S201. The user equipment reccives a HARQ configuration parameter.

[0227] Optionally, in this embodiment of the present invention, the HARQ configuration
parameter may include a parallel HARQ quantity parameter used by the user equipment'to
send or receive data in the parallel HARQ manner. The parallel HARQ quantity parameter
includes a largest quantity or a specific quantity of parallel HARQs executed each time the

user equipment sends or receives the data.

[0228] In this embodiment of the present invention, when the parallel HARQ quantity
parameter includes the largest quantity of parallel HARQs, a current specific quantity of
parallel HARQs executed when the data is sent or received may be notified in another
signaling notification manner, such as a downlink control signaling notification manner, so
that physical channel resource overheads are reduced, and a different quantity of parallel
HARQs may be used each time the user equipment sends or receives the data, to dynamically
adapt to a channel condition change, and ensure low-delay and highly-reliable data sending or

receiving.

10229] It should be noted that in this embodiment of the present invention, different

content may be included in the HARQ configuration parameter according to an actual
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situation. For example, the HARQ configuration parameter may further include parameter
information used for indicating carrier information, feedback resource information, and the
like that are used by the user equipment to send or receive data in the parallel HARQ manner.

This is not limited in this embodiment of the present invention.

[0230] It should be further noted that in this embodiment of the present invention, the
HARQ configuration parameter may include an uplink HARQ configuration parameter and a
downlink HARQ configuration parameter. The uplink HARQ configuration parameter is used
to indicate a configuration parameter required by the user equipment for sending the data in
the parallel HARQ manner, and the downlink HARQ configuration parameter is used to
indicate a configuration parameter required by the user equipment for receiving the data in the
parallel HARQ manner. Certainly, this embodiment of the present invention is not limited to

the foregoing manners.

[0231] In this embodiment of the present invention, the user equipment may receive the
HARQ configuration parameter by using a radio resource control (Radio Resource Control,
RRC) message such as a system message, or a dedicated RRC message such as an RRC
connection reconfiguration message. Certainly, a specific manner of receiving the HARQ
configuration parameter is not limited in this embodiment of the present invention. For
example, the HARQ configuration parameter may further be received by using a physical

layer message or a Media Access Control (Media Access Control, MAC) layer message.

[0232] S202. The user equipment sends or receives the data in a parallel HARQ manner

according to the HARQ configuration parameter.

[0233] In this embodiment of the present invention, the user equipment sends or receives
data in the parallel HARQ manner according to the received HARQ configuration parameter,
so that data is sent or received in the parallel HARQ manner by using fewer singling

overheads, a delay is reduced, and reliability is improved.

[0234] Optionally, based on the communication execution process shown in FIG. 4 and

FIG. 5, in this embodiment of the present invention, before sending or receiving the data in the
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parallel HARQ manner according to the parallel HARQ communication instruction, the user
equipment may further receive downlink control signaling, and send or receive the data in the
parallel HARQ manner according to a physical resource, a modulation and coding scheme,
and a parallel HARQ quantity parameter that are included in the downlink control signaling
and that are used by the user equipment to send or receive the data in the parallel HARQ
manner. In this embodiment of the present invention, an example in which the method shown
in FIG. 5 includes the foregoing execution manner is used for description. As shown in FIG. 6,

the method includes the following steps.
[0235] S301. The user equipment receives a HARQ configuration parameter.

[0236] S302. The user equipment receives at least one piece of downlink control

signaling.

[0237] In this embodiment of the present invention, the at least one piece of downlink
control signaling includes a physical resource, a modulation and coding scheme, and a parallel
HARQ quantity parameter that arec used by the user equipment to send or receive the data in
the parallel HARQ manner. Certainly, in this embodiment of the present invention, the
downlink control signaling may also include at least one of the physical resource, the
modulation and coding scheme, or the parallel HARQ quantity parameter that is used by the
user equipment to send or receive the data in the parallel HARQ manner. The user equipment
may be notified, in another manner, of information not included in the downlink control

signaling, for example, the HARQ configuration parameter may be used for notification.

[0238] It should be noted that in this embodiment of the present invention, the parallel
HARQ quantity parameter included in the downlink control signaling may be a largest
quantity or a specific quantity of parallel HARQs executed each time the user equipment
sends or receives the data. Certainly, when the HARQ configuration parameter already
includes the specific quantity of parallel HARQs executed each time the user equipment sends
or receives the data, the specific quantity of parallel HARQs does not need to be included in

the downlink control signaling.
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{0239 S303. The user equipment sends or receives data in a parallel HARQ manner
according to the HARQ configuration parameter and according to the at least one piece of

downlink control signaling.

[0240] In this embodiment of the present invention, the user equipment is notified, in a
downlink control signaling manner, of information such as the physical resource, the
modulation and coding scheme, and the parallel HARQ quantity parameter that arc used by
the user equipment to send or receive the data in the parallel HARQ manner, so that not all
parameter information for executing parallel HARQs needs to be included in the HARQ

communication instruction.

[0241] It should be noted that in this embodiment of the present invention, S301 and S302
may be executed in any sequence, or S301 and S302 may be executed in parallel, and the

procedure shown in FIG. 6 is only an example for description.

[0242] In this embodiment of the present invention, the user equipment may receive the
downlink control signaling by using a radio resource control (Radio Resource Control, RRC)
message such as a system message, or a dedicated RRC message such as an RRC connection
reconfiguration message. Certainly, a specific manner of receiving the downlink control
signaling is not limited in this embodiment of the present invention, for example, the
downlink control signaling may further be received by using a physical layer message or a

Media Access Control (Media Access Control, MAC) layer message.

[0243] In this embodiment of the present invention, the at least one piece of downlink
control signaling may be received only by using a physical layer message. Optionally, when
the at least one piece of downlink control signaling is received only by using a physical layer
message, each of the at least one piece of downlink control signaling includes at least one of
all physical resources used by the user equipment to send or receive the data in the parallel

HARQ manner.
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[0244] Specifically, all physical resources are a collection of physical resources used for
sending or receiving all HARQs when the data is sent or received in the parallel HARQ

manner.

[0245] Specifically, if there is one piece of downlink control signaling, the downlink
control signaling may include all physical resources used by the user equipment, or may
include a part of physical resources in all physical resources used by the user equipment.
When the downlink control signaling includes a part of physical resources in all physical
resources, another physical resource used by the user equipment may be obtained by using the
physical resource included in the downlink control signaling and a predetermined rule. For
example, the downlink control signaling includes a physical resource, and the predetermined
rule is that a preset quantity of physical resources successive to the physical resource included
in the downlink control signaling in a frequency domain are also physical resources allocated
to the user equipment for use. As shown in FIG 7, a physical resource included in the
downlink control signaling is TB1, and a next physical resource TB2 successive to TB1 in the
frequency domain is also a physical resource used by the user equipment. Certainly, the
predetermined rule may also be in another manner. For example, a physical resource that is at
a fixed interval with a physical resource included in the downlink control signaling in the
frequency domain is a physical resource allocated to the user equipment for use. This is not

limited in this embodiment of the present invention.

[0246] The user equipment obtains, by using the downlink control signaling or the
downlink control signaling and the predetermined rule, all the physical resources used for
sending or receiving the data in the HARQ manner, and sends or receives the data in the
parallel HARQ manner by using all the physical resources. Each physical resource is

corresponding to sending or receiving of one HARQ.

[0247] Specifically, if there are at least two pieces of downlink control signaling, the at
least two pieces of downlink control signaling may include all physical resources used by the
user equipment, or may include a part of physical resources used by the user equipment.
Likewise, when the downlink control signaling includes a part of physical resources in all

physical resources, another physical resource used by the user equipment may be obtained by
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using the physical resource included in the downlink control signaling and the predetermined

rule.

[0248] Further, all of the at least two pieces of downlink control signaling may include a
same physical resource or different physical resources. For example, when the user equipment
receives two pieces of downlink control signaling: downlink control signaling 1 and downlink
control signaling 2, and uses two physical resources: a physical resource 1 and a physical
resource 2, where each physical resource is corresponding to sending or receiving of one

HARQ, there may be the following several manners.

[0249] Manner 1: As shown in FIG 8, the downlink control signaling 1 includes the

physical resource 1, and the downlink control signaling 2 includes the physical resource 2.

[0250] Manner 2: As shown in FIG 9, the downlink control signaling 1 includes the
physical resource 1 and the physical resource 2, and the downlink control signaling 2 includes

the physical resource 1 and the physical resource 2.

[0251] Manner 3: As shown in FIG. 10, the downlink control signaling 1 includes the
physical resource 1, the downlink control signaling 2 includes the physical resource 1, and the
user equipment obtains the physical resource 2 by using a predetermined rule. Certainly, it is
also possible that the downlink control signaling 1 includes the physical resource 2, the
downlink control signaling 2 includes the physical resource 2, and the user equipment obtains

the physical resource 1 by using a predetermined rule.

[0252] In this embodiment of the present invention, as opposed to a conventional manner
in which one piece of signaling is corresponding to one physical resource, in the foregoing
manner in which at least one of all the physical resources used by the user equipment to send
or receive the data in the HARQ manner is included in each of the at least one piece of
downlink control signaling, the user equipment uses all the physical resources to send or

receive the data in the parallel HARQ manner, and this can reduce signaling overheads.
[0253] When the user equipment receives at least two pieces of downlink control

signaling, and all the pieces of downlink control signaling include a same physical resource,
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for example, in the foregoing second and third forms, the physical resources used by the user
equipment to send or receive the data in the parallel HARQ manner may be obtained,
provided that the user equipment can successfully decode one piece of downlink control

signaling. Therefore, reliability can be improved.

[0254] Further, when the user equipment receives at least two pieces of downlink control
signaling, and all the pieces of downlink control signaling include a same physical resource,
the user equipment may perform combined decoding on the at least two pieces of downlink
control signaling, to further improve reliability of downlink control signaling transmission. A

specific execution process is shown in FIG. 11, and includes the following steps.
[0255] S401. The user equipment receives a HARQ configuration parameter.

[0256] S402. The user equipment receives at least one piece of downlink control

signaling.

[0257] The user equipment receives at least two pieces of downlink control signaling, and

all the pieces of downlink control signaling include a same physical resource.

[0258] S403. The user equipment performs combined decoding on at least two pieces of

downlink control signaling.

[0259] S404. The user equipment sends or receives the data by using all physical
resources in a parallel HARQ manner according to the HARQ configuration parameter and
according to a physical resource included in the at least one piece of downlink control

signaling.

[0260] Optionally, in this embodiment of the present invention, before the user equipment
receives the at least one piece of downlink control signaling, the following step is further

included.
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[0261] S402a. The user equipment receives a first carrier parameter, where the first carrier
parameter is used to indicate a first carrier used by the user equipment to receive the at least

one piece of downlink control signaling.

[0262] In this case, the user equipment may receive the at least one piece of downlink

control signaling specifically in the following way:

receiving, by the user equipment, the at least one piece of downlink control

signaling according to the first carrier indicated by the first carrier parameter.

[0263] For a specific method flowchart including the execution step S402a in this

embodiment of the present invention, reference may be made to FIG. 12.

[0264] Optionally, before the user equipment sends or receives the data in the parallel

HARQ manner, the following step is further included.

[0265] S404a. The user equipment receives a second carrier parameter, where the second
carrier parameter is used to indicate a second carrier used by the user equipment to send or

receive the data in the parallel HARQ manner.

[0266] In this case, the user equipment may send or receive the data in the parallel HARQ

manner specifically in the following way:

sending or receiving, by the user equipment, the data in the parallel HARQ manner

according to the second carrier indicated by the second carrier parameter.

[0267] For a specific method flowchart including the execution step S404a in this

embodiment of the present invention, reference may be made to FIG. 13.

[0268] For example, a specific implementation scenario of a method execution process
shown in FIG. 13 in this embodiment of the present invention may be the following two

scenarios.

[0269] Scenario 1:
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[0270] As shown in FIG 14, if the second carrier indicated by the second carrier
parameter is a carrier 1, the user equipment sends or receives the data in the parallel HARQ
manner on the carrier 1, and does not send or receive data in the parallel HARQ manner on

another carrier.
[0271] Scenario 2:

[0272] As shown in FIG 15, if the second carrier indicated by the second carrier
parameter is a carrier 1 and a carrier 2, the user equipment may send or receive the data in the
parallel HARQ manner on the carrier 1, the carrier 2, or the carrier 1 and the carrier 2, and

does not send or receive data in the parallel HARQ manner on another carrier.

[0273] Optionally, in this embodiment of the present invention, the user equipment may
further receive cross-carrier parameter information indicating whether to execute parallel
HARQs across carriers. The cross-carrier parameter information is used to indicate whether
the user equipment can send or receive data in the parallel HARQ manner on multiple carriers.
If the user equipment receives the cross-carricr parameter information instructing the user
equipment to execute parallel HARQs across carriers, the user equipment sends or receives
data in the parallel HARQ manner on multiple carriers. If the user equipment does not receive
the cross-carrier parameter information instructing the user equipment to execute parallel
HARQs across carriers, the user equipment sends or receives data in the parallel HARQ

manner on one carrier.

[0274] In this embodiment of the present invention, when the user equipment is allowed to
execute parallel HARQs, the multiple carriers may be licensed spectrum carriers, or may be
unlicensed spectrum carriers, or a combination of a licensed spectrum carrier and an

unlicensed spectrum carrier. This is not limited in the present invention.

[0275] It should be noted that in the method procedure shown in FIG 12 in this
embodiment of the present invention, a function of the first carrier parameter that is used to
indicate the first carrier used for receiving the downlink control signaling is similar to that of

the second carrier parameter, and details are not described herein again.
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[0276] In this embodiment of the present invention, the second carrier parameter may
indicate one or more second carriers. Further, when there is more than one second carrier, that

is, at least two carriers are included, the following step may further be included.

[0277] S404b. Receive instruction information for configuring at least two subcarriers

included in the second carrier as one virtual carrier.

[0278] In this case, the user equipment may send or receive the data in the parallel HARQ
manner according to the second carrier indicated by the second carrier parameter specifically

in the following way:

configuring the at least two subcarriers included in the second carrier as one virtual
carrier according to the instruction information for configuring the at least two subcarriers
included in the second carrier as one virtual carrier; and sending or receiving the data in the

parallel HARQ manner on the virtual carrier.

[0279] For a specific method flowchart including the execution step S404b in this

embodiment of the present invention, reference may be made to FIG. 16.

[0280] For example, a specific implementation scenario of a method execution process

shown in FIG. 16 in this embodiment of the present invention may be as follows:

(0281} As shown in FIG. 17, if the user equipment receives instruction information for
configuring a carrier 1 and a carrier 2 as one virtual carrier, the user equipment configures the
carrier 1 and the carrier 2 as one virtual carrier, and sends or receives data in the parallel

HARQ manner on the virtual carrier.

[0282] In this embodiment of the present invention, the foregoing first carrier parameter,
the second carrier parameter, the cross-carrier instruction information, and the instruction
information for configuring a virtual carrier may be configured in the HARQ configuration
parameter, or may be configured in the downlink control signaling. This is not limited in this

embodiment of the present invention.
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[0283] Optionally, in this embodiment of the present invention, before the user equipment
receives the parallel HARQ communication instruction, the method further includes the

following step.

[0284] S401a. The user equipment sends capability information used to represent that the

user equipment supports sending or receiving the data in the parallel HARQ manner.

[0285] For a specific method flowchart including the execution step S40la in this

embodiment of the present invention, reference may be made to FIG. 18.

[0286] In this embodiment of the present invention, the capability information sent by the
user equipment and used to represent that the user equipment supports sending or receiving
the data in the parallel HARQ manner may be capability information representing whether the
user equipment supports sending or receiving the data in the parallel HARQ manner, or may
be capability information representing a quantity of parallel HARQs used by the user

equipment to support sending or receiving the data in the parallel HARQ manner.

[0287] For example, the user equipment may send capability information representing that
the user equipment supports sending or receiving data in a manner of M parallel HARQs, and
M is a positive integer, for example, M may be 1, 2, 3, 4, and the like, so as to indicate that

different user equipment has a different parallel HARQ capability.

[0288] In this embodiment of the present invention, when the user equipment sends only
the capability information representing whether the user equipment supports sending or
receiving the data in the parallel HARQ manner, and does not send a specific quantity of
parallel HARQs supported by the user equipment, the specific quantity of paralle] HARQs
supported by the user equipment may be specified by using a protocol notification or in

another manner.

[0289] Optionally, in this embodiment of the present invention, the quantity of parallel
HARQs by using which the user equipment supports sending or receiving the data in the

paralle]l HARQ manner may be specifically determined in the following manner:

52

CA 2993113 2018-02-16



10

15

20

25

84152762

[0290] The user equipment determines a supported quantity of carriers for carrier
aggregation, and determines the determined quantity of carriers as the quantity of parallel
HARQs by using which the user equipment supports sending or receiving the data in the

paralle]l HARQ manner.

[0291] In this embodiment of the present invention, applications scenarios in which the
user equipment determines, according to a supported carrier aggregation capability, the
quantity of parallel HARQs by using which the user equipment supports sending or receiving

the data in the parallel HARQ manner may be specifically as follows:
[0292] Scenario 1:

[0293] If the user equipment supports aggregation of a carrier 1 and a carrier 2, that is, if a
quantity that is of carriers for carrier aggregation and that is supported by the user equipment
is 2, the quantity of parallel HARQs by using which the user equipment supports sending or
receiving the data in the parallel HARQ manner is 2, that is, the user equipment supports
sending or receiving the data on the carrier 1, or the carrier 2, or the carrier 1 and the carrier 2,
or another carrier other than the carrier 1 and carrier 2 in a parallel HARQ manner with the

quantity of HARQs being 2.
[0294] Scenario 2:

[0295]  If the user equipment supports aggregation of a carrier 3, a carrier 4, and a carrier 5,
that is, if a quantity that is of carriers for carrier aggregation and that is supported by the user
equipment is 3, the quantity of parallel HARQs by using which the user equipment supports
sending or receiving the data in the parallel HARQ manner is 3, that is, the user equipment
can send or receive the data on the carrier 3, or the carrier 4, or the carrier 5, or the carrier 3,
the carrier 4, and the carrier 5, or another carrier other than the carrier 3, carrier 4, and the

carrier 5 in a parallel HARQ manner with the quantity of HARQs being 3.

[0296] Scenario 3:
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[0297] If the user equipment supports aggregation of a carrier 1 and a carrier 2 and also
supports aggregation of a carrier 3, a carrier 4, and a carrier 5, that is, if a largest quantity that
is of carriers for carrier aggregation and that is supported by the user equipment is 3, the
quantity of parallel HARQs by using which the user equipment supports sending or receiving
the data in the parallel HARQ manner is 3, that is, the user equipment can send or receive the
data on any supported carrier or multiple random supported carriers in a parallel HARQ

manner with the quantity of HARQs being 3.

[0298] Optionally, in this embodiment of the present invention, after the user equipment
sends or receives the data in the parallel HARQ manner, the method further includes the

following step.

[0299] S405. The user equipment sends feedback information by using at least one uplink
feedback resource, or receives feedback information by using at least one downlink feedback

resource.

[0300] For example, the fcedback information may include positive acknowledgement
information or negative acknowledgement information that is used to indicate whether the

user equipment re-sends or re-receives the data.

[0301] The at least one uplink feedback resource is a transmission resource determined
according to a physical resource used by the at lcast one picce of downlink control signaling
received by the user equipment. The at least one downlink feedback resource is a transmission
resource determined according to the physical resource used by the user equipment to send or
receive the data in the parallel HARQ manner. For example, an uplink feedback resource may
be determined by using each of multiple pieces of downlink control signaling, that is, there are
multiple uplink feedback resources. Specifically, when there are multiple pieces of downlink
control signaling, an uplink feedback resource is obtained by means of mapping according to
a location of a physical resource, such as a CCE (Control Channel Element, control channel
element), occupied by each piece of downlink control signaling, and then uplink fecdback is
performed according to the multiple feedback resources. Alternatively, a downlink feedback

resource is determined by using each transmission resource transmitted by multiple uplink
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HARQs, that is, there are multiple downlink feedback resources. Specifically, a downlink
feedback resource is obtained by means of mapping according to a location of each uplink
HARQ transmission resource such as a PRB (Physical Resource Block, physical resource
block), and then downlink feedback is performed according to the multiple feedback

resources.

[0302] For a specific method flowchart including the execution step S405 in this

embodiment of the present invention, reference may be made to FIG. 19.

[0303] Specifically, in this embodiment of the present invention, when the user equipment
sends uplink data in the parallel HARQ manner, the user equipment may receive, by using at
least one feedback resource, feedback information sent by a network device such as an eNB,
to determine whether data needs to be retransmitted. When the feedback information received
by the user equipment is that the network device such as an eNB successfully receives the
uplink data, data does not need to be re-sent. When the feedback information received by the
user equipment is that the network device such as an eNB fails to receive the uplink data, the

user equipment re-sends the data in the parallel HARQ manner.

[0304] Specifically, n this embodiment of the present invention, when the user equipment
receives downlink data in the parallel HARQ manner, the user equipment may send feedback
information to a network device such as an eNB by using at least one feedback resource.
When the user equipment successfully receives the downlink data, the user equipment submits
the data to a higher layer, sends a positive acknowledgement message to the network device
such as an eNB, and does not need to re-receive the data. When failing to receive the data, the
user equipment sends a negative acknowledgement message to the network device such as an

eNB, and needs to re-receive the data.

[0305] Optionally, in this embodiment of the present invention, the feedback information
may be sent or received by using at Jeast two feedback resources, so as to improve feedback

reliability.
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[0306] It should be noted that in this embodiment of the present invention, a specific
quantity of feedback resources used to send the feedback information may be indicated in a
protocol notification manner, or may be indicated in a HARQ configuration parameter manner,

and this is not limited in this embodiment of the present invention.

[0307] In still another embodiment of the present invention, a communication method in
which data is sent or received in a parallel HARQ manner is executed by a network device,
that is, a communication device in this embodiment of the present invention is a network

device.

[0308] When the communication device is a network device, an implementation process
of the communication method in which data is sent or received in the parallel HARQ manner
provided in this embodiment of the present invention is similar to the foregoing
implementation process in which an execution body is user equipment. Differences lie in that
the network device does not receive downlink control signaling, and does not send or receive
data in the parallel HARQ manner based on information included in the downlink control
signaling. Therefore, for the implementation process of the communication method in which
the communication device is a network device, details are not described herein, and reference

may be made to the implementation method in which the execution body is user equipment.

[0309] FIG. 20 shows an implementation flowchart of still another communication method
according to an embodiment of the present invention. The method shown in FIG. 20 is

executed by a network device. As shown in FIG. 20, the method includes the following steps.

[0310] S501. The network device determines a parallel HARQ communication

instruction.

[031H In this embodiment of the present invention, the parallel HARQ communicétion
instruction is used to instruct user equipment to send or receive data in a parallel HARQ
manner. The sending data in a parallel HARQ manner is sending at least one data packet with
same content within a same transmission time interval; and the receiving data in a parallel

HARQ manner is receiving at least one data packet with same content within a same
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transmission time interval, and performing combined decoding on the received at least one

data packet with same content.

[0312] The network device in this embodiment of the present invention may be an
evolved NodeB (eNB) in an LTE system, or may be a NodeB (NodeB) in a Universal Mobile
Telecommunications System (Universal Mobile Telecommunications System, UMTS), or may
be another network device that communicates with the user equipment and configures and
schedules a resource for the user equipment. This is not limited in this embodiment of the

present invention.

[0313] S502. The network device sends the parallel HARQ communication instruction to

user equipment.

[0314] In this embodiment of the present invention, the network device may send the
parallel HARQ communication instruction by using a radio resource control (Radio Resource
Control, RRC) message such as a system message, or a dedicated RRC message such as an
RRC connection reconfiguration message. Certainly, this is not limited in this embodiment of
the present invention. For example, the parallel HARQ communication instruction may
further be received by using a physical layer message or a Media Access Control (Media

Access Control, MAC) layer message.

[0315] In this embodiment of the present invention, the network device sends the parallel
HARQ communication instruction to the user equipment, so that the user equipment may send
or receive data in the parallel HARQ manner according to the parallel HARQ communication
mnstruction. The at least one data packet with same content is sent or received within the same
transmission time interval, so that the data packet is sent or received in parallel, and a delay
can be reduced. In addition, muitiple data packets are sent or received within a same

transmission time, so that reliability of data transmission is also improved.

[0316] Optionally, in this embodiment of the present invention, the parallel HARQ

communication instruction determined by the network device may be a HARQ configuration
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parameter. The HARQ configuration parameter is a configuration parameter used by the user

equipment to send or receive the data in the parallel HARQ manner.

[0317] In this embodiment of the present invention, different configuration parameters
may be set, according to an actual situation, to be included in the HARQ configuration
parameter used as the parallel HARQ communication instruction. For example, in this
embodiment of the present invention, the HARQ configuration parameter may include
parameter information such as a parallel HARQ quantity parameter used by the user
equipment to send or receive data in the parallel HARQ manner, carrier information used for
instructing the user equipment to send or receive data in the parallel HARQ manner, and
feedback resource information. This is not limited in this embodiment of the present

invention.

[0318] In an optional manner in this embodiment of the present invention, the HARQ
configuration parameter includes the parallel HARQ quantity parameter, and the parallel
HARQ quantity parameter includes a largest quantity or a specific quantity of parallel HARQs

executed each time the user equipment sends or receives the data.

[0319] In this embodiment of the present invention, when the parallel HARQ quantity
parameter includes the largest quantity of parallel HARQs, a current specific quantity of
parallel HARQs executed when the data is sent or received may be notified in another
signaling notification manner, such as a downlink control signaling notification manner, so
that physical channel resource overheads are reduced, and a different quantity of parallel
HARQs may be used each time the user equipment sends or receives the data, to dynamically
adapt to a channel condition change, and ensure low-delay and highly-reliable data sending or

receiving.

[0320] It should be noted that in this embodiment of the present invention, the HARQ
configuration parameter may include an uplink HARQ configuration parameter and a
downlink HARQ configuration parameter. The uplink HARQ configuration parameter is used
to indicate a configuration parameter required by the user equipment for sending the data in

the parallel HARQ manner, and the downlink HARQ configuration parameter is used to
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indicate a configuration parameter required by the user equipment for receiving the data in the
parallel HARQ manner. Certainly, this embodiment of the present invention is not limited to

the foregoing manners.

[0321] In this embodiment of the present invention, the HARQ configuration parameter is
used as the parallel HARQ communication instruction, so that the user equipment sends or
receives data in the parallel HARQ manner according to the received HARQ configuration
paramcter. In this way, data is sent or received in the parallel HARQ manner by using fewer

singling overheads, a delay is reduced, and reliability is improved.

[0322] Optionally, in this embodiment of the present invention, the network device may
configure at least one piece of downlink control signaling. The at least one piece of downlink
control signaling includes information such as a physical resource, a modulation and coding
scheme, and a parallel HARQ quantity parameter that are used by the user equipment to send

or receive the data in the paralle]l HARQ manner.

[0323] In this embodiment of the present invention, based on the method procedure shown
in FIG. 20, at least one piece of configured downlink control signaling may further be sent to
the user equipment. The downlink control signaling is used to notify the information such as
the physical resource, the modulation and coding scheme, and the parallel HARQ quantity
parameter that are used by the user equipment to send or receive the data in the parallel

HARQ manner. As shown in FIG. 21, the method further includes the following steps.

[0324] S503. The network device configures at least one piece of downlink control

signaling.

[0325] The at least one piece of downlink control signaling includes the information such
as the physical resource, the modulation and coding scheme, and the parallel HARQ quantity
parameter that arc used by the user equipment to send or receive the data in the parallel
HARQ manner. In this embodiment of the present invention, specific information included in
the downlink control signaling may be accordingly changed with reference to content

included in the configuration parameter. The information included in the HARQ configuration
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parameter does not need to be notified again in a downlink control signaling manner. For
example, the parallel HARQ quantity parameter included in the downlink control signaling
may be a largest quantity or a specific quantity of parallel HARQs executed each time the user
equipment sends or receives the data, and if the HARQ configuration parameter already
includes the specific quantity of parallel HARQs executed each time the user equipment sends
or receives the data, the specific quantity of parallel HARQs may not need to be included in

the downlink control signaling again.

[0326] Optionally, each of the at least one piece of downlink control signaling includes at
least one of all physical resources used by the user equipment to send or receive the data in

the parallel HARQ manner.

[0327] Specifically, all physical resources are a collection of physical resources used for
sending or receiving all HARQs when the data is sent or received in the parallel HARQ

manner.

[0328] Specifically, if there is one piece of downlink control signaling, the downlink
control signaling may include all physical resources used by the user equipment, or may
include a part of physical resources in all physical resources used by the user equipment.
When the downlink control signaling includes a part of physical resources in all physical
resources, another physical resource used by the user equipment may be obtained by using the

physical resource included in the downlink control signaling and a predetermined rule.

[0329] Specifically, if there are at least two pieces of downlink control signaling, the at
least two pieces of downlink control signaling may include all physical resources used by the
user equipment, or may include a part of physical resources used by the user equipment.

Likewise, when the downlink control signaling includes a part of physical resources in all

“physical resources, another physical resource used by the user equipment may be obtained by

using the physical resource included in the downlink control signaling and the predetermined

rule.
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[0330] Optionally, there are at least two pieces of downlink control signaling, and all the
pieces of downlink control signaling include a same physical resource. When there are at least
two pieces of downlink control signaling, and all the pieces of downlink control signaling
include a same physical resource, the physical resources used by the user equipment to send
or receive the data in the parallel HARQ manner may be obtained, provided that the user
equipment can successfully decode -one piece of downlink control signaling. Therefore,

reliability can be improved.

[0331] S504. The network device sends the at least one piece of downlink control

signaling to the user equipment.

[0332] In this embodiment of the present invention, the network device may send the
downlink control signaling by using a radio resource control (Radio Resource Control, RRC)
message such as a system message, or a dedicated RRC message such as an RRC connection

reconfiguration message. This is not limited in this embodiment of the present invention.

[0333] It should be noted that in this embodiment of the present invention, an execution
sequence of all method steps is not limited in a specific implementation process, and FIG. 21

is only an example for description.

[0334] Optionally, the network device may further configure downlink control signaling
and a carrier parameter used by the user equipment to send or receive the data in the parallel
HARQ manner, so as to instruct, by using the corresponding carrier parameter, the user
equipment to receive the at least one piece of downlink control signaling and a carrier used for

sending or receiving the data in the parallel HARQ manner.

[0335] As shown in FIG 22, in this embodiment of the present invention, an
implementation process for configuring the carrier parameter of the downlink control

signaling may include the following steps based on the method shown in FIG. 21.

[0336] S505. The network device configures a first carrier parameter.
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[0337] The first carrier parameter is used to indicate a first carrier used by the user

equipment to receive the at least one piece of downlink control signaling.
[0338] S506. The network device sends the first carrier parameter to the user equipment.

[0339] In this embodiment of the present invention, an implementation process of the
carrier parameter used by the user equipment to send or receive the data in the parallel HARQ
manner may include the following steps based on any implementation shown in FIG. 20 to
FIG. 22. FIG. 22 is used as an example for description in this embodiment of the present

invention. As shown in FIG. 23, the following steps are included.

[0340] S507. The network device configures a second carrier parameter, where the second
carrier parameter is used to indicate a second carrier used by the user equipment to send or

receive the data in the parallel HARQ manner.

[0341] S508. The network device sends the second carrier parameter to the user

equipment.

[0342] Optionally, when the second carrier indicated by the second carrier parameter

includes at least two subcarriers, the method further includes:
[0343] S509. The network device sends instruction information to the user equipment.

[0344] The instruction information is used to instruct the user equipment to configure the

at least two subcarriers included in the second carrier as one virtual carrier.

[0345] For a specific method flowchart including the foregoing execution step S509 in

this embodiment of the present invention, reference may be made to FIG. 24.

[0346] In this embodiment of the present invention, the network device sends, to the user
equipment, the instruction information for configuring the at least two subcarriers included in
the second carrier as one virtual carrier, so that the user equipment configures the at least two

subcarriers included in the second carrier as one virtual carrier, and sends or receives the data
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in the parallel HARQ manner on the virtual carrier, thereby using multiple carriers used by the

user equipment as one carrier.

[0347] Optionally, in this embodiment of the present invention, before the parallel HARQ
communication instruction is determined and sent, a step of receiving capability information
sent by the user equipment and used to represent that the user equipment supports sending or
receiving the data in the parallel HARQ manner may further be included based on any
implementation shown in FIG. 20 to FIG. 24. FIG. 22 is used as an example for description in
this embodiment of the present invention. As shown in FIG. 25, the method includes the

following step:

[0348] S510. The network device receives capability information sent by the user
equipment and used to represent that the user equipment supports sending or receiving the

data in the parallcl HARQ manner.

[0349] In this embodiment of the present invention, the network device receives the
capability information sent by the user equipment and used to represent that the user
equipment supports sending or receiving the data in the parallel HARQ manner, so as to set a
corresponding parameter according to an actual situation. For example, the network device
may accurately configure, in the HARQ configuration parameter, a quantity of parallel
HARQs by using which the user equipment supports sending or receiving the data in the
parallel HARQ manner.

10350] Optionally, in this embodiment of the present invention, the network device may
receive, by using at least one uplink feedback resource, feedback information sent by the user
cquipment, or may send feedback information to the user equipment by using at least one
downlink feedback resource. The at least one uplink feedback resource is a transmission
resource determined according to a physical resource used by the downlink control signaling;
and the at least one downlink feedback resource is a transmission resource determined

according to the physical resource used for sending data in the parallel HARQ manner.
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[0351] Optionally, in this embodiment of the present invention, the network device may
send or receive the feedback information by using at least two feedback resources, so as to

improve feedback reliability.

[0352] It should be noted that, for description that is about executing the corresponding
communication method by the network device and that is not detailed in this embodiment of
the present invention, reference may be made to the execution process in which the network

device executes the communication method. Details are not described herein again.

[0353] Persons of ordinary skill in the art may understand that all or a part of the steps in
each of the foregoing method of the embodiments may be implemented by a program
instructing a processor. The foregoing program may be stored in a computer readable storage
medium. The storage medium may be a non-transitory (English: non-transitory) medium, such
as a random-access memory, read-only memory, a flash memory, a hard disk, a solid state
drive, a magnetic tape (English: magnetic tape), a floppy disk (English: floppy disk), an

optical disc (English: optical disc), or any combination thereof.

[0354] The present invention is described with reference to the flowcharts and block
diagrams of the method and the device in the embodiments of the present invention. It should
be understood that computer program instructions may be used to implement each process and
each block in the flowcharts and the block diagrams and a combination of a process and a
block in the flowcharts and the block diagrams. These computer program instructions may be
provided for a general-purpose computer, a dedicated computer, an embedded processor, or a
processor of any other programmable data processing device to generate a machine, so that
the instructions executed by a computer or a processor of any other programmable data
processing device generate an apparatus for implementing a specific function in one or more

processes in the flowcharts or in one or more blocks in the block diagrams.

[0355] The foregoing descriptions are merely example implementations of the present
invention, but are not intended to limit the protection scope of the present invention. Any
variation or replacement readily figured out by persons skilled in the art within the technical

scope disclosed in the present invention shall fall within the protection scope of the present
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invention. Therefore, the protection scope of the present invention shall be subject to the

protection scope of the claims.
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CLAIMS:
1. A communication device being a user equipment, comprising:

a determining unit, configured to determine a parallel hybrid automatic repeat
request (HARQ) communication instruction, wherein the parallel HARQ communication
instruction is used to instruct the communication device to send or receive data in a parallel

HARQ manner; and

a transceiver unit, configured to send or receive data in the parallel HARQ
manner according to the parallel HARQ communication instruction determined by the

determining unit; wherein

the sending data in the parallel HARQ manner is sending multiple data packets
with same content within a same transmission time interval; and the receiving data in the
parallel HARQ manner is receiving multiple data packets with same content within a same
transmission time interval, and performing combined decoding on the received multiple data

packets with same content; wherein

the transceiver unit is further configured to receive at least one piece of
downlink control signaling before sending or receiving data in the parallel HARQ manner,
wherein the at least one piece of downlink control signaling comprises a physical resource, a
modulation and coding scheme, and a parallel HARQ quantity parameter that are used by the

user equipment to send or receive the data in the parallel HARQ manner; and

the transceiver unit is specifically configured to send or receive data in the

parallel HARQ manner as follows:

sending or receiving data in the parallel HARQ manner based on the physical
resource, the modulation and coding scheme, and the parallel HARQ quantity parameter that

are indicated in the at least one piece of downlink control signaling.

2. The communication device according to claim 1, wherein the parallel HARQ

communication instruction is a HARQ configuration parameter; and
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the HARQ configuration parameter is a configuration parameter used by the

communication device to send or receive data in the parallel HARQ manner.

3. The communication device according to claim 2, wherein the HARQ
configuration parameter comprises a parallel HARQ quantity parameter used by the

communication device to send or receive data in the parallel HARQ manner; and

the parallel HARQ quantity parameter comprises a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

4, The communication device according to claim 1, wherein each of the at least
one piece of downlink control signaling comprises at least one of all physical resources used

by the user equipment to send or receive data in the parallel HARQ manner; and

the transceiver unit is specifically configured to send or receive data in the
parallel HARQ manner based on the physical resource indicated in the at least one piece of

downlink control signaling and in the following way:

sending or receiving data in the parallel HARQ manner based on all physical

resources indicated in the at least one piece of downlink control signaling.
5. The communication device according to claim 1 or 4, further comprising:

a combined decoding unit, configured to: when the user equipment receives at
least two pieces of downlink control signaling, and all the pieces of downlink control
signaling comprise a same physical resource, perform combined decoding on the at least two
pieces of downlink control signaling before the transceiver unit sends or receives data in the

parallel HARQ manner based on the at least one piece of downlink control signaling.

6. The communication device according to any one of claims 1 to 5, wherein the

transceiver unit is further configured to:

receive a first carrier parameter before the user equipment receives the at least

one piece of downlink control signaling, wherein the first carrier parameter is used to
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indicate a first carrier used by the user equipment to receive the at least one piece of

downlink control signaling; and

the transceiver unit is specifically configured to receive the at least one piece of

downlink control signaling in the following way:

receiving the at least one piece of downlink control signaling according to the

first carrier indicated by the first carrier parameter.

7. The communication device according to any one of claims 1 to 6, wherein the

determining unit is further configured to:

determine a second carrier parameter before the transceiver unit sends or
receives data in the parallel HARQ manner, wherein the second carrier parameter is used to
indicate a second carrier used by the communication device to send or receive the data in the

parallel HARQ manner; and

the transceiver unit is specifically configured to send or receive data in the

parailel HARQ manner in the following way:

sending or receiving data in the parallel HARQ manner according to the

second carrier indicated by the second carrier parameter.

8. The communication device according to claim 7, further comprising a

configuration unit, configured to:

when the second carrier comprises at least two subcarriers, configure the at
least two subcarriers comprised in the second carrier as one virtual carrier before the
transceiver unit sends or receives the data in the parallel HARQ manner according to the

second carrier indicated by the second carrier parameter; and

the transceiver unit is specifically configured to send or receive data in the
parallel HARQ manner according to the second carrier indicated by the second carrier

parameter and in the following way:
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sending or receiving data in the parallel HARQ manner on the virtual carrier.

9. The communication device according to any onc of claims 1 to 8, wherein the

transceiver unit is further configured to:

before receiving the parallel HARQ communication instruction, send capability
information used to represent that the communication device supports sending or receiving

data in the parallel HARQ manner.

10. The communication device according to claim 9, wherein the capability
information comprises a quantity of parallel HARQs used by the communication device to

support sending or receiving data in the parallel HARQ manner.

11. The communication device according to claim 10, wherein the quantity of
parallel HARQs used by the communication device to support sending or receiving data in the
parallel HARQ manner is a quantity that is of carriers for carrier aggregation and that can be

supported by the communication device.

12. The communication device according to any one of claims 1 to 11, wherein the

transceiver unit is further configured to:

after sending or receiving the data in the parallel HARQ manner, send or

receive feedback information by using at least one feedback resource, wherein

the feedback resource is an uplink transmission resource determined according
to a physical resource used by the downlink control signaling, or a downlink transmission
resource determined according to the physical resource uséd for sending data in the parallel
HARQ manner.

13. A network device, comprising:
a determining unit, configured to determine a parallel hybrid automatic repeat

request (HARQ) communication instruction, wherein the parallel HARQ communication
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instruction is used to instruct user equipment to send or receive data in a parallel HARQ

manner; and

a sending unit, configured to send the parallel HARQ communication

instruction to the user equipment; wherein

the sending data in a parallel HARQ manner is sending multiple data packets
with same content within a same transmission time interval; and the receiving data in a
parallel HARQ manner is receiving multiple data packets with same content within a same
transmission time interval, and performing combined decoding on the received multiple data

packets with same content;

a configuration unit, for configuring at least one piece of downlink control

signaling, wherein

the at least one piece of downlink control signaling comprises a physical
resource, a modulation and coding scheme, and a parallel HARQ quantity parameter that are

used by the user equipment to send or receive data in the parallel HARQ manner; and

the sending unit is further configured to send the at least one piece of downlink

control signaling to the user equipment.

14. The network device according to claim 13, wherein the sending unit is further

configured to send data in the parallel HARQ manner, and
the network device further comprises:
a receiving unit, configured to receive data in the parallel HARQ manner.

15. The network device according to claim 13 or 14, wherein the parallel HARQ

communication instruction is a HARQ configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the

user equipment to send or receive the data in the parallel HARQ manner.
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16. The network device according to claim 15, wherein the HARQ configuration
parameter comprises a parallel HARQ quantity parameter used by the user equipment to send

or receive data in the parallel HARQ manner; and

the parallel HARQ quantity parameter comprises a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

17. The network device according to claim 13, wherein each of the at least one
piece of downlink control signaling comprises at least one of all physical resources used by

the user equipment to send or receive data in the HARQ manner.

18. The network device according to claim 17, wherein there are at least two
pieces of downlink control signaling, and all the pieces of downlink control signaling

comprise a same physical resource.

19. The network device according to any one of claims 13 to 18, wherein the

configuration unit is further configured to:

configure a first carrier parameter, wherein the first carrier parameter is used to
indicate a first carrier used by the user equipment to receive the at least one piece of downlink

control signaling; and

the sending unit is further configured to send the first carrier parameter to the

user equipment.

20. The network device according to any one of claims 13 to 19, wherein the

network device comprises the configuration unit, configured to:

configure a second carrier parameter, wherein the second carrier parameter is
used to indicate a second carrier used by the user equipment to send or receive the data in the

parallel HARQ manner; and

the sending unit is further configured to send the second carrier parameter to

the user equipment.
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21. The network device according to claim 20, wherein the sending unit is further

configured to:

send instruction information to the user equipment when the second carrier

comprises at least two carriers, wherein

the instruction information is used to instruct the user equipment to configure

the at least two subcarriers comprised in the second carrier as one virtual carrier.

22. The network device according to any one of claims 13 to 21, wherein the

network device comprises the receiving unit, and

the receiving unit is configured to: before the determining unit determines the
parallel hybrid automatic repeat request HARQ communication instruction, receive capability
information sent by the user equipment and used to represent that the user equipment supports

sending or receiving the data in the parallel HARQ manner.

23. The network device according to any one of claims 13 to 22, wherein the

network device comprises the receiving unit, and

the receiving unit is configured to receive, by using at least one uplink
feedback resource, feedback information sent by the user equipment, wherein the at least one
uplink feedback resource is a transmission resource determined according to a physical

resource used by the downlink control signaling; and

the sending unit is further configured to send feedback information to the user
equipment by using at least one downlink feedback resource, wherein the at least one
downlink feedback resource is a transmission resource determined according to the physical

resource used for sending data in the parallel HARQ manner.
24. A communication method, comprising:

determining, by a communication device being a user equipment, a parallel

hybrid automatic repeat request (HARQ) communication instruction, wherein the parallel
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HARQ communication instruction is used to instruct the communication device to send or

receive data in a parallel HARQ manner, wherein

the sending data in a parallel HARQ manner by the communication device is
sending, by the communication device, multiple data packets with same content within a same
transmission time interval, and the receiving data in a parallel HARQ manner by the
communication device is receiving, by the communication device, multiple data packets with
same content within a same transmission time interval, and performing combined decoding on

the received multiple data packets with same content; and

sending or receiving, by the communication device, data in the parallel HARQ

manner according to the parallel HARQ communication instruction

before the sending or receiving, by the communication device, data in the

parallel HARQ manner, further comprising:

receiving, by the user equipment, at least one piece of downlink control
signaling, wherein the at least one piece of downlink control signaling comprises a physical
resource, a modulation and coding scheme, and a parallel HARQ quantity parameter that are

used by the user equipment to send or receive the data in the parallel HARQ manner; and

the sending or receiving, by the user equipment, the data in the parallel HARQ

manner specifically comprises:

sending or receiving, by the user equipment, data in the parallel HARQ manner
based on the physical resource, the modulation and coding scheme, and the parallel HARQ

quantity parameter that are indicated in the at least one piece of downlink control signaling.

25. The method according to claim 24, wherein the parallel HARQ communication

instruction is a HARQ configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the

communication device to send or receive data in the parallel HARQ manner.
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26. The method according to claim 25, wherein the HARQ configuration
parameter comprises a parallel HARQ quantity parameter used by the communication device

to send or receive data in the parallel HARQ manner; and

the parallel HARQ quantity parameter comprises a largest quantity of parallel
HARGQs or a specific quantity of parallel HARQs.

27. The method according to claim 24, wherein each of the at least one piece of
downlink control signaling comprises at least one of all physical resources used by the user

equipment to send or receive data in the HARQ manner; and

the sending or receiving, by the user equipment, data in the parallel HARQ
manner based on the physical resource indicated in the at least one piece of downlink control

signaling comprises:

sending or receiving, by the user equipment, data in the parallel HARQ manner
based on all physical resources indicated in the at least one piece of downlink control

signaling.

28. The method according to claim 24 or 27, before the sending or receiving, by
the user equipment, data in the parallel HAR(Q manner based on the at least one piece of

downlink control signaling, further comprising:

if the user equipment receives at least two pieces of downlink control signaling,
and all the pieces of downlink control signaling comprise a same physical resource,
performing, by the user equipment, combined decoding on the at least two pieces of downlink

control signaling.

29. The method according to any one of claims 25 to 28, before the receiving, by

the user equipment, at least one piece of downlink control signaling, further comprising:

receiving, by the user equipment, a first carrier parameter, wherein the first
carrier parameter is used to indicate a first carrier used by the user equipment to receive the at

least one piece of downlink control signaling; and
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the receiving, by the user equipment, at least one piece of downlink control

signaling specifically comprises:

receiving, by the user equipment, the at least one piece of downlink control

signaling according to the first carrier indicated by the first carrier parameter.

30. The method according to any one of claims 24 to 29, before the sending or
receiving, by the communication device, data in the parallel HARQ manner, further

comprising:

determining, by the communication device, a second carrier parameter,
wherein the second carrier parameter is used to indicate a second carrier used by the

communication device to send or receive the data in the parallel HARQ manner; and

the sending or receiving, by the communication device, data in the parallel

HARQ manner specifically comprises:

sending or receiving, by the communication device, data in the parallel HARQ

manner according to the second carrier indicated by the second carrier parameter.

31. The method according to claim 30, before the sending or receiving, by the
communication device, the data in the parallel HARQ manner according to the second carrier

indicated by the second carrier parameter, further comprising:

if the second carrier comprises at least two carriers, configuring, by the
communication device, the at least two subcarriers comprised in the second carrier as one

virtual carrier; and

the sending or receiving, by the communication device, data in the parallel
HARQ manner according to the second carrier indicated by the second carrier parameter

comprises:

sending or receiving, by the communication device, data in the parallel HARQ

manner on the virtual carrier.
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32. The method according to any one of claims 24 to 31, before the
communication device receives the parallel HARQ communication instruction, further

comprising:

sending, by the communication device, capability information used to represent
that the communication device supports sending or receiving data in the parallel HARQ

manncr.

33. The method according to claim 32, wherein the capability information
comprises a quantity of parallel HARQs used by the communication device to support sending

or receiving data in the parallel HARQ manner.

34, The method according to claim 33, wherein the quantity of parallel HARQs
used by the communication device to support sending or receiving data in the parallel HARQ
manner is a quantity that is of carriers for carrier aggregation and that can be supported by the

communication device.

35. The method according to any one of claims 24 to 34, after the sending or
receiving, by the communication device, the data in the parallel HARQ manner, further

comprising:

sending or receiving, by the communication device, feedback information by

using at least one feedback resource, wherein

the feedback resource is an uplink transmission resource determined according
to a physical resource used by the downlink control signaling, or a downlink transmission
resource determined according to the physical resource used for sending data in the parallel
HARQ manner.

36. A communication method, comprising:

determining, by a network device, a parallel hybrid automatic repeat request
(HARQ) communication instruction, wherein the parallel HARQ communication instruction

is used to instruct user equipment to send or receive data in a parallel HARQ manner, wherein
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the sending data in a parallel HARQ manner is sending multiple data packets
with same content within a same transmission time interval; and the receiving data in a
parallel HARQ manner is receiving multiple data packets with same content within a same
transmission time interval, and performing combined decoding on the received multiple data

packets with same content;

sending, by the network device, the paralle]l HARQ communication instruction

to the user equipment;

configuring, by the network device, at least one piece of downlink control

signaling, wherein

the at least one piece of downlink control signaling comprises a physical
resource, a modulation and coding scheme, and a parallel HARQ quantity parameter that are

used by the user equipment to send or receive data in the parallel HARQ manner; and

sending, by the network device, the at least one piece of downlink control

signaling to the user equipment.
37. The method according to claim 36, further comprising:

sending or receiving, by the network device, data in the parallel HARQ

manner.

38. The method according to claim 36 or 37, wherein the parallel HARQ

communication instruction is a HARQ configuration parameter; and

the HARQ configuration parameter is a configuration parameter used by the

user equipment to send or receive the data in the parallel HARQ manner.

39. The method according to claim 38, wherein the HARQ configuration
parameter comprises a parallel HARQ quantity parameter used by the user equipment to send

or receive data in the parallel HARQ manner; and
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the parallel HARQ quantity parameter comprises a largest quantity of parallel
HARQs or a specific quantity of parallel HARQs.

40. The method according to claim 36, wherein each of the at least one piece of
downlink control signaling comprises at least one of all physical resources used by the user

equipment to send or receive data in the HARQ manner.

41. The method according to claim 40, wherein there are at least two pieces of
downlink control signaling, and all the pieces of downlink control signaling comprise a same

physical resource.
42. The method according to any one of claims 39 to 41, further comprising:

configuring, by the network device, a first carrier parameter, wherein the first
carrier parameter is used to indicate a first carrier used by the user equipment to receive the at

least one piece of downlink control signaling; and

sending, by the network device, the first carrier parameter to the user

equipment.
43. The method according to any one of claims 36 to 42, further comprising:

configuring, by the network device, a second carrier parameter, wherein the
second carrier parameter is used to indicate a second carrier used by the user equipment to

send or receive the data in the parallel HARQ manner; and

sending, by the network device, the second carrier parameter to the user

equipment.
44. The method according to claim 43, wherein the method further comprises:

sending, by the network device, instruction information to the user equipment

if the second carrier comprises at least two carriers, wherein

78

CA 2993113 2019-02-26



84152762

the instruction information is used to instruct the user equipment to configure

the at least two subcarriers comprised in the second carrier as one virtual carrier.

45. The method according to any one of claims 36 to 44, before the determining,
by the network device, a parallel hybrid automatic repeat request HARQ communication

instruction, further comprising:

receiving, by the network device, capability information sent by the user
equipment and used to represent that the user equipment supports sending or receiving the

data in the parallel HARQ manner.

46. The method according to any one of claims 36 to 45, wherein the method

further comprises:

receiving, by the network device by using at least one uplink feedback resource,
feedback information sent by the user equipment, or sending feedback information to the user

equipment by using at least one downlink feedback resource, wherein

the at least one uplink feedback resource is a transmission resource determined

according to a physical resource used by the downlink control signaling, and

the at least one downlink feedback resource is a transmission resource
determined according to the physical resource used for sending data in the parallel HARQ

manner.
47. A communication device being a user equipment, comprising:
a processor, coupled to a memory,

the processor is configured to read instructions in the memory, and perform the

following steps according to the instructions:

determining a parallel hybrid automatic repeat request (HARQ)
communication instruction, wherein the parallel HARQ communication instruction is used to
instruct to send or receive data in a parallel HARQ manner, wherein
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the sending data in a parallel HARQ manner is sending multiple data packets
with same content within a same transmission time interval; and the receiving data in a
parallel HARQ manner is receiving multiple data packets with same content within a same
transmission time interval, and performing combined decoding on the received multiple data

packets with same content;

receiving at least one piece of downlink control signaling before sending or
receiving data in the parallel HARQ manner, wherein the at least one piece of downlink
control signaling comprises a physical resource, a modulation and coding scheme, and a
parallel HARQ quantity parameter that are used by the user equipment to send or receive the

data in the parallel HARQ manner;
configuring to send or receive data in the parallel HARQ manner as follows:

sending or receiving data in the parallel HARQ manner based on the physical
resource, the modulation and coding scheme, and the parallel HARQ quantity parameter that

are indicated in the at least one piece of downlink control signaling; and

sending or receiving data in the parallel HARQ manner according to the

parallel HARQ communication instruction.
48. A network device, comprising:
a processor, coupled to a memory,

the processor is configured to read instructions in the memory, and perform the

following steps according to the instructions:

determining a parallel hybrid automatic repeat request (HARQ)
communication instruction, wherein the parallel HARQ communication instruction is used to

instruct user equipment to send or receive data in a parallel HARQ manner, wherein

the sending data in a parallel HARQ manner is sending multiple data packets

with same content within a same transmission time interval; and the receiving data in a
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parallel HARQ manner is receiving multiple data packets with same content within a same
transmission time interval, and performing combined decoding on the received multiple data

packets with same content;

configuring at least one piece of downlink control signaling, wherein the at
least one piece of downlink control signaling comprises a physical resource, a modulation and
coding scheme, and a parallel HARQ quantity parameter that are used by the user equipment

to send or receive data in the parallel HARQ manner; and

configuring to send the at least one piece of downlink control signaling to the

user equipment;
sending the parallel HARQ communication instruction to the user equipment,

49. A non-transitory computer readable storage medium, wherein the computer
readable storage medium stores computer executable instructions that, when executed by a

processor, causes the steps of any one of the claims 24 to 46 to be performed.
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/
- S505
The network device configures a first carrier parameter
/
The network device sends the first carrier parameter to the user e 8506
equipment
FIG. 22
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4

r The network device configures at least one piece of downlink

1
A network device determines a parallel HARQ communication e
instruction
S
4
The network device sends the parallel HARQ communication -
instruction to user equipment L

control signaling
|

4

The network device sends the at least one piece of downlink

control signaling to the user equipment

A

—
The network device configures a first carrier parameter

A

—

The network device sends the first carrier parameter to the
user equipment

y

/

The network device sends the second carrier parameter to the
user equipment

FIG. 23
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A network device determines a parallel HARQ communication
instruction

A

H

The network device sends the parallel HARQ communication
instruction to user equipment

.

The network device configures at least one piece of downlink
control signaling

The network device sends the at least one piece of downlink
control signaling to the user equipment

y

The network device configures a first carrier parameter

|
\

The network device sends the first carrier parameter to the
user cquipment

—

N

E

The network device configures a second carrier parameter

j/

y

The network device sends the second carrier parameter 10 the
user equipment

Y

The network device sends, to the user equipment, instruction

subcarriers included in a second carrier as one virtual carrier

-

information instructing the user equipment to configure at least two /

i
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A network device receives capability information sent by user S501a
equipment and used to represent that the user equipment supports —
sending or receiving data in a parallel HARQ manner

Y

The network device determines a paralle]l HARQ communication |~
instruction

v

The network device sends the parallel HARQ communication . §502
instruction to the user equipment

v

The network device configures at least one piece of downlink - 8503
control signaling

Y

The network device sends the at least one piece of downlink control |~
signaling to the user equipment

'

The network device configures a first carrier parameter L 5505

'

The network device sends the first carrier parameter to the user e S506

5501

S504

equipment
, . . - 8507
The network device configures a second carrier parameter "
The network device sends the second carrier parameter to the e $508

user equipment

y

The network device sends, to the user equipment, instruction S500
information instructing the user equipment to configure at least two "
subcarriers included in a second carrier as one virtual carrier

FIG. 25
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User equipment receives 2 HARQ configuration parameter

#///, $401

,

The user equipment receives at least one piece of downlink
control signaling

5402

:

The user equipment performs combined decoding on at least two
pieces of downlink control signaling

5403
/

.

The user equipment sends or receives data by using all physical
resources in a parallel HARQ manner according to the HARQ
configuration parameter and according to a physical resource

included in the at least one piece of downlink control signaling

_ S404
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