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(54) DATA PROCESSING METHOD, BASE STATION, AND USER EQUIPMENT

(57) The present invention discloses a data process-
ing method, a base station, and user equipment, so that
when there is an inter-station transmission delay, full
scheduling of UE and a multiplexing gain of a HARQ proc-
ess are implemented. The method includes: A first base
station sends first downlink authorization and first down-
link data to UE at a first TTI by using a first HARQ process,
where the first downlink data carries a first NDI in a first
state; the first base station sends second downlink au-
thorization and second downlink data to the UE at a sec-
ond TTI by using a second HARQ process, where the
second downlink data carries a second NDI in a second
state; the first base station sends third downlink author-
ization and third downlink data to the UE at a third TTI
by using the first HARQ process, where the third downlink
data carries the first NDI in a third state; and the first base
station sends, at a fourth TTI by using the second HARQ
process, fourth downlink authorization and the retrans-
mitted second downlink data to the UE according to
NACK information included in a second feedback result.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201510700640.8, filed with the Chi-
nese Patent Office on October 26, 2015 and entitled "DA-
TA PROCESSING METHOD, BASE STATION, AND
USER EQUIPMENT", which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of com-
munications technologies, and in particular, to a data
processing method, a base station, and user equipment.

BACKGROUND

[0003] A Long Term Evolution (English full name: Long
Term Evolution, English abbreviation: LTE) network is
rapidly developing from independent stations to mutually
cooperative stations. Common technologies are two-cell
joint transmission (English full name: joint transmission,
English abbreviation: JT), a single frequency network
(English full name: Single Frequency Network, English
abbreviation: SFN), dynamic point selection (English full
name: Dynamic Point Selection, English abbreviation:
DPS), carrier aggregation (English full name: Carrier Ag-
gregation, English abbreviation: CA), coordinated sched-
uling-based power control (English full name: Coordinat-
ed Scheduling-based Power Control, English abbrevia-
tion: CSPC), and the like.
[0004] An important basis of inter-station cooperation
is interconnection between stations. Currently, frequent-
ly-used methods are fiber interconnection and ordinary
Internet Protocol (English full name: Internet Protocol,
English abbreviation: IP) network interconnection. An ad-
vantage of fiber interconnection is a small delay (for ex-
ample, the delay may be less than 100 nanoseconds).
However, project costs of fiber interconnection are high,
and an operator who has not laid a fiber in advance needs
to lay a new fiber. An advantage of IP interconnection is
low costs, and an existing transmission network may be
used without being particularly reconstructed. However,
a data transmission delay is large, and there is generally
a delay of 2 to 8 milliseconds. When the delay is exces-
sively large, a hybrid automatic repeat request (English
full name: Hybrid Automatic Repeat reQuest, English ab-
breviation: HARQ) feedback is not provided in a timely
manner, and this causes a problem that a HARQ multi-
plexing gain cannot be obtained.
[0005] If an inter-station transmission delay is not taken
into consideration, a processing procedure of one HARQ
process is shown in FIG. 1-a. FIG. 1-a is a schematic
diagram of a processing procedure of one HARQ process
when an inter-station transmission delay is not taken into
consideration in the prior art. The processing procedure
may mainly include the following steps:

Step 1: A secondary carrier cell (English full name:
Secondary Carrier Cell, English abbreviation: SCC)
delivers downlink authorization to user equipment
(English full name: User Equipment, English abbre-
viation: UE), where the authorization is downlink au-
thorization of a HARQ process 0. After receiving the
authorization, the UE demodulates corresponding
data at a frequency domain location in the authori-
zation, and performs cyclic redundancy check (Eng-
lish full name: Cyclic Redundancy Check, English
abbreviation: CRC) processing, so as to obtain a
check result.
Step 2: At the fourth millisecond after the UE receives
the downlink authorization, the UE needs to feed
back, to a base station, a receiving result of the down-
link authorization of the HARQ process 0 corre-
sponding to a moment 0.
Step 3: The base station receives a feedback of the
HARQ process 0 by using a primary carrier cell (Eng-
lish full name: Primary Carrier Cell, English abbrevi-
ation: PCC), and performs demodulation process-
ing.
Step 4: Because the inter-station transmission delay
is not taken into consideration, after the base station
completes demodulation, the base station sends the
feedback of the HARQ process 0 to the SCC at a
same moment by using the PCC. For example, the
base station completes demodulation at a moment
7, and the base station sends the feedback of the
HARQ process 0 to the SCC at the moment 7.
Step 5: At a moment of new downlink scheduling,
the SCC finds that the HARQ process 0 is available,
and continues to use the HARQ process 0 to com-
plete downlink authorization.

[0006] The foregoing procedure is applied to all eight
HARQ processes in ideal backhaul. As shown in FIG. 1-
b, FIG. 1-b is a schematic diagram of a processing pro-
cedure of eight HARQ processes when an inter-station
transmission delay is not taken into consideration in the
prior art. Different arrow symbols represent different
HARQ processes. It may be learned from FIG. 1-b that,
if there is no inter-station transmission delay, a feedback
of each HARQ process can be sent to the SCC in a timely
manner, and each millisecond can be scheduled and
each HARQ process can have a multiplexing gain on the
SCC side.
[0007] The inventor of the present invention finds, in a
process of implementing the present invention, that the
prior art can only be applied to a case in which there is
no inter-station transmission delay, however, in an actual
application scenario, there is generally an inter-station
transmission delay. If the inter-station transmission delay
is not ideal, for example, is four milliseconds, a process-
ing procedure is shown in FIG. 1-c. FIG. 1-c is a sche-
matic diagram of a processing procedure of eight HARQ
processes when an inter-station transmission delay is
taken into consideration in the prior art. The processing
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procedure may mainly include the following steps:
First three steps are similar to step 1, step 2, and step 3
shown in FIG. 1-a.
[0008] Step 4: Because the inter-station transmission
delay is four milliseconds, there is a delay of four milli-
seconds in feeding back information to the SCC, and
because there is no available HARQ process at the eighth
millisecond, the ninth millisecond, and the tenth millisec-
ond, scheduling cannot be performed in the SCC. There-
fore, in an existing technical solution, as the inter-station
transmission delay increases, waiting time of the HARQ
process becomes longer, time in which a user cannot be
scheduled becomes longer, and this causes a waste of
an air interface resource.

SUMMARY

[0009] Embodiments of the present invention provide
a data processing method, a base station, and user
equipment, so that when there is an inter-station trans-
mission delay between base stations, both full scheduling
of UE and a multiplexing gain of a HARQ process can
be implemented.
[0010] To resolve the foregoing technical problem, the
embodiments of the present invention provide the follow-
ing technical solutions:
According to a first aspect, an embodiment of the present
invention provides a data scheduling method, including:

sending, by a first base station, first downlink author-
ization and first downlink data to user equipment UE
at a first transmission time interval TTI by using a
first hybrid automatic repeat request HARQ process,
where the first downlink data carries a first new data
indicator NDI in a first state;
sending, by the first base station, second downlink
authorization and second downlink data to the UE
at a second TTI by using a second HARQ process,
where the second downlink data carries a second
NDI in a second state;
sending, by the first base station, third downlink au-
thorization and third downlink data to the UE at a
third TTI by using the first HARQ process, where the
third downlink data carries the first NDI in a third
state, and the third state is obtained by inverting the
first state of the first NDI; and
receiving, by the first base station at a fourth TTI, a
second feedback result that is sent by a second base
station and that is corresponding to the second
downlink data, and sending, by the first base station
at the fourth TTI by using the second HARQ process,
fourth downlink authorization and the retransmitted
second downlink data to the UE according to nega-
tive acknowledgement NACK information included
in the second feedback result, where the retransmit-
ted second downlink data carries the second NDI in
the second state, and there is an inter-station trans-
mission delay between the second base station and

the first base station.

[0011] With reference to the first aspect, in a first pos-
sible implementation of the first aspect, the method fur-
ther includes:
receiving, by the first base station at a fifth TTI, a first
feedback result that is sent by the second base station
and that is corresponding to the first downlink data, and
sending, by the first base station at the fifth TTI by using
the first HARQ process, fifth downlink authorization and
the retransmitted first downlink data to the UE according
to NACK information included in the first feedback result,
where the retransmitted first downlink data carries the
first NDI in the first state, the first state is obtained by
inverting the third state of the first NDI, and a time differ-
ence between the fourth TTI and the second TTI is equal
to a time difference between the fifth TTI and the first TTI.
[0012] With reference to the first aspect, in a second
possible implementation of the first aspect, after the
sending, by the first base station, third downlink author-
ization and third downlink data to the UE at a third TTI
by using the first HARQ process, the method further in-
cludes:
sending, by the first base station, sixth downlink author-
ization and fourth downlink data to the UE at a sixth TTI
by using the first HARQ process, where the fourth down-
link data carries the first NDI in the first state, and the
first state is obtained by inverting the third state of the
first NDI.
[0013] With reference to the first aspect, or the first or
the second possible implementation of the first aspect,
in a third possible implementation of the first aspect, the
sending, by the first base station, third downlink author-
ization and third downlink data to the UE at a third TTI
by using the first HARQ process includes:
if the first base station determines, at the third TTI, that
there is no available HARQ process, sending, by the first
base station, the third downlink authorization and the
third downlink data to the UE at the third TTI by using a
virtual HARQ process, where the virtual HARQ process
is corresponding to the first HARQ process.
[0014] With reference to the first aspect, or the first or
the second possible implementation of the first aspect,
in a fourth possible implementation of the first aspect,
after the receiving, by the first base station at a fourth
TTI, a second feedback result that is sent by a second
base station and that is corresponding to the second
downlink data, the method further includes:
sending, by the first base station at the fourth TTI by using
the second HARQ process, the fourth downlink authori-
zation and fifth downlink data to the UE according to ac-
knowledgement ACK information included in the second
feedback result, where the fifth downlink data carries the
second NDI in a fourth state, and the fourth state is ob-
tained by inverting the second state of the second NDI.
[0015] According to a second aspect, an embodiment
of the present invention further provides a data schedul-
ing method, including:
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receiving, by user equipment UE at a first transmis-
sion time interval TTI by using a first hybrid automatic
repeat request HARQ process, first downlink author-
ization sent by a first base station, demodulating,
according to the first downlink authorization, first
downlink data sent by the first base station, and
sending, to a second base station, a first feedback
result corresponding to the first downlink data, where
there is an inter-station transmission delay between
the second base station and the first base station,
and the first downlink data carries a first new data
indicator NDI in a first state;
receiving, by the UE at a second TTI by using a sec-
ond HARQ process, second downlink authorization
sent by the first base station, demodulating, accord-
ing to the second downlink authorization, second
downlink data sent by the first base station, and
sending, to the second base station, a second feed-
back result corresponding to the second downlink
data, where the second downlink data carries a sec-
ond NDI in a second state;
receiving, by the UE at a third TTI by using the first
HARQ process, third downlink authorization sent by
the first base station, demodulating, according to the
third downlink authorization, third downlink data sent
by the first base station, and sending, to the second
base station, a third feedback result corresponding
to the third downlink data, where the third downlink
data carries the first NDI in a third state; and
receiving, by the UE at a fourth TTI by using the
second HARQ process, fourth downlink authoriza-
tion sent by the first base station, demodulating, ac-
cording to the fourth downlink authorization, the re-
transmitted second downlink data sent by the first
base station, and sending, to the second base sta-
tion, a fourth feedback result corresponding to the
retransmitted second downlink data, where the re-
transmitted second downlink data carries the second
NDI in the second state.

[0016] With reference to the second aspect, in a first
possible implementation of the second aspect, the meth-
od further includes:
receiving, by the UE at a fifth TTI by using the first HARQ
process, fifth downlink authorization sent by the first base
station, and demodulating, according to the fifth downlink
authorization, the retransmitted first downlink data sent
by the first base station, where the retransmitted first
downlink data carries the first NDI in the first state.
[0017] With reference to the second aspect, in a sec-
ond possible implementation of the second aspect, be-
fore the receiving, by the UE at a fourth TTI by using the
second HARQ process, fourth downlink authorization
sent by the first base station, the method further includes:
receiving, by the UE at a sixth TTI by using the first HARQ
process, sixth downlink authorization sent by the first
base station, and demodulating, according to the sixth
downlink authorization, fourth downlink data sent by the

first base station, where the fourth downlink data carries
the first NDI in the first state.
[0018] With reference to the second aspect, or the first
or the second possible implementation of the second as-
pect, in a third possible implementation of the second
aspect, the receiving, by the UE at a third TTI by using
the first HARQ process, third downlink authorization sent
by the first base station includes:
receiving, by the UE at the third TTI by using a virtual
HARQ process, the third downlink authorization sent by
the first base station, where the virtual HARQ process is
corresponding to the first HARQ process.
[0019] With reference to the second aspect, or the first
or the second possible implementation of the second as-
pect, in a fourth possible implementation of the second
aspect, after the receiving, by the UE at a fourth TTI by
using the second HARQ process, fourth downlink author-
ization sent by the first base station, the method further
includes:
demodulating, by the UE according to the fourth downlink
authorization, fifth downlink data sent by the first base
station, where the fifth downlink data carries the second
NDI in a fourth state.
[0020] With reference to the second aspect, or the first
or the second possible implementation of the second as-
pect, in a fourth possible implementation of the second
aspect, the demodulating, according to the third downlink
authorization, third downlink data sent by the first base
station includes:

receiving, by the UE, the third downlink data accord-
ing to an air interface resource indicated by the third
downlink authorization; and
clearing, by the UE according to the first NDI that is
carried in the third downlink data and that is in the
third state, the first downlink data stored in a cache
corresponding to the first HARQ process, and writing
the third downlink data into the cache corresponding
to the first HARQ process.

[0021] With reference to the second aspect, or the first
or the second possible implementation of the second as-
pect, in a fifth possible implementation of the second as-
pect, the demodulating, according to the fourth downlink
authorization, the retransmitted second downlink data
sent by the first base station includes:

receiving, by the UE, the retransmitted second down-
link data according to an air interface resource indi-
cated by the fourth downlink authorization; and

combining, by the UE according to the second NDI
that is carried in the retransmitted second downlink
data and that is in the second state, the second
downlink data stored in a cache corresponding to
the second HARQ process with the retransmitted
downlink data, and writing a combination result into
a cache corresponding to the first HARQ process.
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[0022] According to a third aspect, an embodiment of
the present invention further provides a base station,
where the base station is specifically a first base station,
and the first base station includes:

a first data processing module, configured to send
first downlink authorization and first downlink data
to user equipment UE at a first transmission time
interval TTI by using a first hybrid automatic repeat
request HARQ process, where the first downlink data
carries a first new data indicator NDI in a first state;
a second data processing module, configured to
send second downlink authorization and second
downlink data to the UE at a second TTI by using a
second HARQ process, where the second downlink
data carries a second NDI in a second state;
a third data processing module, configured to send
third downlink authorization and third downlink data
to the UE at a third TTI by using the first HARQ proc-
ess, where the third downlink data carries the first
NDI in a third state, and the third state is obtained
by inverting the first state of the first NDI; and
a fourth data processing module, configured to: re-
ceive, at a fourth TTI, a second feedback result that
is sent by a second base station and that is corre-
sponding to the second downlink data, and send, at
the fourth TTI by using the second HARQ process,
fourth downlink authorization and the retransmitted
second downlink data to the UE according to nega-
tive acknowledgement NACK information included
in the second feedback result, where the retransmit-
ted second downlink data carries the second NDI in
the second state, and there is an inter-station trans-
mission delay between the second base station and
the first base station.

[0023] With reference to the third aspect, in a first pos-
sible implementation of the third aspect, the first base
station further includes:
a fifth data processing module, configured to: receive, at
a fifth TTI, a first feedback result that is sent by the second
base station and that is corresponding to the first down-
link data, and send, at the fifth TTI by using the first HARQ
process, fifth downlink authorization and the retransmit-
ted first downlink data to the UE according to NACK in-
formation included in the first feedback result, where the
retransmitted first downlink data carries the first NDI in
the first state, the first state is obtained by inverting the
third state of the first NDI, and a time difference between
the fourth TTI and the second TTI is equal to a time dif-
ference between the fifth TTI and the first TTI.
[0024] With reference to the third aspect, in a second
possible implementation of the third aspect, the first base
station further includes:
a sixth data processing module, configured to: after the
third data processing module sends the third downlink
authorization and the third downlink data to the UE at the
third TTI by using the first HARQ process, send sixth

downlink authorization and fourth downlink data to the
UE at a sixth TTI by using the first HARQ process, where
the fourth downlink data carries the first NDI in the first
state, and the first state is obtained by inverting the third
state of the first NDI.
[0025] With reference to the third aspect, or the first or
the second possible implementation of the third aspect,
in a third possible implementation of the third aspect, the
third data processing module is specifically configured
to: if the first base station determines, at the third TTI,
that there is no available HARQ process, send the third
downlink authorization and the third downlink data to the
UE at the third TTI by using a virtual HARQ process,
where the virtual HARQ process is corresponding to the
first HARQ process.
[0026] With reference to the third aspect, or the first or
the second possible implementation of the third aspect,
in a fourth possible implementation of the third aspect,
after receiving, at the fourth TTI, the second feedback
result that is sent by the second base station and that is
corresponding to the second downlink data, the fourth
data processing module is further configured to send, at
the fourth TTI by using the second HARQ process, the
fourth downlink authorization and fifth downlink data to
the UE according to acknowledgement ACK information
included in the second feedback result, where the fifth
downlink data carries the second NDI in a fourth state,
and the fourth state is obtained by inverting the second
state of the second NDI.
[0027] According to a fourth aspect, an embodiment
of the present invention further provides user equipment,
including:

a first data processing module, configured to: re-
ceive, at a first transmission time interval TTI by using
a first hybrid automatic repeat request HARQ proc-
ess, first downlink authorization sent by a first base
station, demodulate, according to the first downlink
authorization, first downlink data sent by the first
base station, and send, to a second base station, a
first feedback result corresponding to the first down-
link data, where there is an inter-station transmission
delay between the second base station and the first
base station, and the first downlink data carries a
first new data indicator NDI in a first state;
a second data processing module, configured to: re-
ceive, at a second TTI by using a second HARQ
process, second downlink authorization sent by the
first base station, demodulate, according to the sec-
ond downlink authorization, second downlink data
sent by the first base station, and send, to the second
base station, a second feedback result correspond-
ing to the second downlink data, where the second
downlink data carries a second NDI in a second
state;
a third data processing module, configured to: re-
ceive, at a third TTI by using the first HARQ process,
third downlink authorization sent by the first base
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station, demodulate, according to the third downlink
authorization, third downlink data sent by the first
base station, and send, to the second base station,
a third feedback result corresponding to the third
downlink data, where the third downlink data carries
the first NDI in a third state; and
a fourth data processing module, configured to: re-
ceive, at a fourth TTI by using the second HARQ
process, fourth downlink authorization sent by the
first base station, demodulate, according to the
fourth downlink authorization, the retransmitted sec-
ond downlink data sent by the first base station, and
send, to the second base station, a fourth feedback
result corresponding to the retransmitted second
downlink data, where the retransmitted second
downlink data carries the second NDI in the second
state.

[0028] With reference to the fourth aspect, in a first
possible implementation of the fourth aspect, the user
equipment further includes:
a fifth data processing module, configured to: receive, at
a fifth TTI by using the first HARQ process, fifth downlink
authorization sent by the first base station, and demod-
ulate, according to the fifth downlink authorization, the
retransmitted first downlink data sent by the first base
station, where the retransmitted first downlink data car-
ries the first NDI in the first state.
[0029] With reference to the fourth aspect, in a second
possible implementation of the fourth aspect, the user
equipment further includes: a sixth data processing mod-
ule, configured to: before the fourth data processing mod-
ule receives, at the fourth TTI by using the second HARQ
process, the fourth downlink authorization sent by the
first base station, receive, at a sixth TTI by using the first
HARQ process, sixth downlink authorization sent by the
first base station, and demodulate, according to the sixth
downlink authorization, fourth downlink data sent by the
first base station, where the fourth downlink data carries
the first NDI in the first state.
[0030] With reference to the fourth aspect, or the first
or the second possible implementation of the fourth as-
pect, in a third possible implementation of the fourth as-
pect, the third data processing module is specifically con-
figured to receive, at the third TTI by using a virtual HARQ
process, the third downlink authorization sent by the first
base station, and the virtual HARQ process is corre-
sponding to the first HARQ process.
[0031] With reference to the fourth aspect, or the first
or the second possible implementation of the fourth as-
pect, in a fourth possible implementation of the fourth
aspect, the fourth data processing module is further con-
figured to demodulate, according to the fourth downlink
authorization, fifth downlink data sent by the first base
station, where the fifth downlink data carries the second
NDI in a fourth state.
[0032] With reference to the fourth aspect, or the first
or the second possible implementation of the fourth as-

pect, in a fourth possible implementation of the fourth
aspect, the third data processing module is specifically
configured to: receive the third downlink data according
to an air interface resource indicated by the third downlink
authorization; and clear, according to the first NDI that is
carried in the third downlink data and that is in the third
state, the first downlink data stored in a cache corre-
sponding to the first HARQ process, and write the third
downlink data into the cache corresponding to the first
HARQ process.
[0033] With reference to the fourth aspect, or the first
or the second possible implementation of the fourth as-
pect, in a fifth possible implementation of the fourth as-
pect, the fourth data processing module is specifically
configured to: receive the retransmitted second downlink
data according to an air interface resource indicated by
the fourth downlink authorization; and combine, accord-
ing to the second NDI that is carried in the retransmitted
second downlink data and that is in the second state, the
second downlink data stored in a cache corresponding
to the second HARQ process with the retransmitted
downlink data, and write a combination result into a cache
corresponding to the first HARQ process.
[0034] It can be seen from the foregoing technical so-
lutions that the embodiments of the present invention
have the following advantages:
In the embodiments of the present invention, the first
base station sends the first downlink authorization and
the first downlink data to the UE at the first TTI by using
the first HARQ process, where the first downlink data
carries the first NDI in the first state; the first base station
sends the second downlink authorization and the second
downlink data to the UE at the second TTI by using the
second HARQ process, where the second downlink data
carries the second NDI in the second state; the first base
station sends the third downlink authorization and the
third downlink data to the UE at the third TTI by using the
first HARQ process, where the third downlink data carries
the first NDI in the third state, and the third state is ob-
tained by inverting the first state of the first NDI; and the
first base station receives, at the fourth TTI, the second
feedback result that is sent by the second base station
and that is corresponding to the second downlink data,
and the first base station sends, at the fourth TTI by using
the second HARQ process, the fourth downlink authori-
zation and the retransmitted second downlink data to the
UE according to the negative acknowledgement NACK
information included in the second feedback result,
where the retransmitted second downlink data carries
the second NDI in the second state, and the inter-station
transmission delay between the second base station and
the first base station is a time difference between the
fourth TTI and the first TTI. In the embodiments of the
present invention, the first base station classifies HARQ
processes into two types of processes: the first HARQ
process and the second HARQ process. The first HARQ
process may be used by the first base station to send
the downlink data to the UE at the first TTI and the third
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TTI, so as to implement full scheduling of the UE, thereby
improving utilization of the air interface resource. If there
is the inter-station transmission delay between the first
base station and the second base station, the first base
station receives the second feedback result at the fourth
TTI, and the first base station retransmits the second
downlink data by using the second HARQ process. Be-
cause the status of the second NDI carried in the retrans-
mitted second downlink data is not inverted (that is, the
second NDI is still in the second state), the UE may jointly
decode, according to the second NDI in the second state,
the second downlink data sent by the first base station
at the second TTI and the retransmitted second downlink
data sent by the first base station at the fourth TTI, and
therefore, the second HARQ process may implement the
multiplexing gain of the HARQ process.

BRIEF DESCRIPTION OF DRAWINGS

[0035] To describe the technical solutions in the prior
art and the embodiments of the present invention more
clearly, the following briefly describes the accompanying
drawings required for describing the prior art and the em-
bodiments. Apparently, the accompanying drawings in
the following description show merely some embodi-
ments of the present invention, and persons skilled in the
art may still derive other drawings from these accompa-
nying drawings.

FIG. 1-a is a schematic diagram of a processing pro-
cedure of one HARQ process when an inter-station
transmission delay is not taken into consideration in
the prior art;
FIG. 1-b is a schematic diagram of a processing pro-
cedure of eight HARQ processes when an inter-sta-
tion transmission delay is not taken into considera-
tion in the prior art;
FIG. 1-c is a schematic diagram of a processing pro-
cedure of eight HARQ processes when an inter-sta-
tion transmission delay is taken into consideration in
the prior art;
FIG. 2 is a schematic block diagram of a procedure
of a data processing method according to an em-
bodiment of the present invention;
FIG. 3 is a schematic block diagram of a procedure
of another data processing method according to an
embodiment of the present invention;
FIG. 4 is a schematic diagram of a processing pro-
cedure of one HARQ process when an inter-station
transmission delay is taken into consideration ac-
cording to an embodiment of the present invention;
FIG. 5-a is a schematic structural diagram of com-
position of a base station according to an embodi-
ment of the present invention;
FIG. 5-b is a schematic structural diagram of com-
position of another base station according to an em-
bodiment of the present invention;
FIG. 5-c is a schematic structural diagram of com-

position of another base station according to an em-
bodiment of the present invention;
FIG. 6-a is a schematic structural diagram of com-
position of user equipment according to an embod-
iment of the present invention;
FIG. 6-b is a schematic structural diagram of com-
position of another user equipment according to an
embodiment of the present invention;
FIG. 6-c is a schematic structural diagram of com-
position of another user equipment according to an
embodiment of the present invention;
FIG. 7 is a schematic structural diagram of compo-
sition of another base station according to an em-
bodiment of the present invention; and
FIG. 8 is a schematic structural diagram of compo-
sition of another user equipment according to an em-
bodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0036] Embodiments of the present invention provide
a data processing method, a base station, and user
equipment, so that when there is an inter-station trans-
mission delay between base stations, both full scheduling
of UE and a multiplexing gain of a HARQ process can
be implemented.
[0037] To make the invention objectives, features, and
advantages of the present invention clearer and more
comprehensible, the following clearly and completely de-
scribes 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 embodiments described in the following
are merely a part rather than all of the embodiments of
the present invention. All other embodiments obtained
by persons skilled in the art based on the embodiments
of the present invention shall fall within the protection
scope of the present invention.
[0038] In the specification, claims, and accompanying
drawings of the present invention, the terms "first", "sec-
ond", and so on are intended to distinguish between sim-
ilar objects but do not necessarily indicate a specific order
or sequence. It should be understood that the terms used
in such a way are interchangeable in proper circumstanc-
es, which is merely a discrimination manner that is used
when objects having a same attribute are described in
the embodiments of the present invention. In addition,
the terms "include", "contain" and any other variants
mean to cover the non-exclusive inclusion, so that a proc-
ess, method, system, product, or device that includes a
series of units is not necessarily limited to those units,
but may include other units not expressly listed or inher-
ent to such a process, method, system, product, or de-
vice.
[0039] Details are separately described below.
[0040] An embodiment of the present invention pro-
vides a data processing method, and the data processing
method may be applied to a scenario in which a base
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station side sends data to UE by using a HARQ process.
Referring to FIG. 2, the data processing method provided
in this embodiment of the present invention may include
the following steps.
[0041] 201. A first base station sends first downlink au-
thorization and first downlink data to UE at a first trans-
mission time interval (English full name: Transmission
Time Interval, English abbreviation: TTI) by using a first
HARQ process, where the first downlink data carries a
first new data indicator (English full name: New Data In-
dicator, English abbreviation: NDI) in a first state.
[0042] In this embodiment of the present invention, the
first base station sends downlink authorization and down-
link data to the UE at one TTI by using one HARQ proc-
ess. To distinguish between different TTIs, the following
different TTIs in this embodiment of the present invention
are respectively defined as a first TTI, a second TTI, a
third TTI, a fourth TTI, a fifth TTI, a sixth TTI, and the like.
In addition, downlink authorization sent by the first base
station at different TTIs is respectively defined as first
downlink authorization, second downlink authorization,
third downlink authorization, fourth downlink authoriza-
tion, fifth downlink authorization, sixth downlink authori-
zation, and the like. To distinguish between different
downlink data, the following different downlink data in
this embodiment of the present invention is respectively
defined as first downlink data, second downlink data,
third downlink data, fourth downlink data, and the like.
Similarly, in this embodiment of the present invention,
NDIs corresponding to different HARQ processes are re-
spectively defined in different manners, for example, an
NDI corresponding to the first HARQ process is defined
as the first NDI, and an NDI corresponding to a second
HARQ process is defined as a second NDI.
[0043] In this embodiment of the present invention, the
first base station classifies HARQ processes into two
types of processes: the first HARQ process and the sec-
ond HARQ process. The first HARQ process is only used
for initial transmission of the HARQ process when there
are not enough HARQ processes, and is used to ensure
full scheduling of the UE. The first HARQ process is also
referred to as an ordinary HARQ process. Full scheduling
means that the UE receives downlink authorization at
each TTI, and therefore, the HARQ process may be used
to implement full scheduling of the UE. The second
HARQ process retains a HARQ multiplexing gain in any
case, and the second HARQ process is also referred to
as a multiplexing HARQ process. In this embodiment of
the present invention, a combination of the two types of
HARQ processes is used to implement full scheduling
and obtain an effect of the HARQ multiplexing gain. For
example, it is specified in a protocol that there are eight
HARQ processes altogether, which are respectively a
HARQ process 0, a HARQ process 1, a HARQ process
2, ..., and a HARQ process 7. The eight HARQ processes
are classified into two types. The HARQ process 0 is the
first HARQ process, and the HARQ processes 1 to 7 are
second HARQ processes. The HARQ processes 1 to 7

wait for feedback information of initial transmission
scheduling to determine whether retransmission is to be
performed. In this case, when initial transmission fails in
the HARQ processes 1 to 7, retransmission may be im-
plemented, and therefore, there is a retransmission gain
in the second HARQ processes 1 to 7. Because there is
a time difference that is caused by an inter-station trans-
mission delay and that is in sending a feedback by one
station to another station in the HARQ processes 1 to 7,
the UE has no available scheduling resource in a period,
and in this case, the HARQ process 0 may implement
full scheduling of the user equipment. In other embodi-
ments of the present invention, the HARQ processes 0
and 1 may be used as first HARQ processes, and the
HARQ processes 2 to 7 are used as second HARQ proc-
esses. Alternatively, the HARQ processes 0, 1, and 2
may be used as first HARQ processes, and the HARQ
processes 3 to 7 are used as second HARQ processes.
A specific implementation may be determined according
to an application scenario, and this is only used for de-
scription and is not intended for limitation.
[0044] In this embodiment of the present invention,
each HARQ process has a unique NDI, and all downlink
data sent by using a HARQ process carries an NDI. The
NDI may include two statuses, for example, the first NDI
includes a first state and a third state, and the second
NDI includes a second state and a fourth state. For ex-
ample, the NDI is one bit, each HARQ process has the
unique NDI, and when the HARQ process is at a stage
of initial transmission, the HARQ is inverted (for example,
inverted from 0 to 1 or from 1 to 0); and when the HARQ
process is at a stage of retransmission, the NDI remains
unchanged and is not inverted.
[0045] It should be noted that, in this embodiment of
the present invention, that the first base station sends
the first downlink authorization and the first downlink data
to the UE by using the first HARQ process may be that
the first base station sends the first downlink authoriza-
tion to the UE by using the first HARQ process, and then
sends the first downlink data to the UE at a frequency
domain location indicated by the first downlink authori-
zation. The UE may receive, according to the determined
first downlink authorization, the first downlink data sent
by the first base station. In addition, cases in which the
first base station sends the second downlink authoriza-
tion, the third downlink authorization, the fourth downlink
authorization, the fifth downlink authorization, and the
sixth downlink authorization so as to send downlink data
are similar, and details are not described.
[0046] 202. The first base station sends second down-
link authorization and second downlink data to the UE at
a second TTI by using a second HARQ process, where
the second downlink data carries a second NDI in a sec-
ond state.
[0047] In this embodiment of the present invention, in
the preceding step 201, the first base station sends the
first downlink authorization and the first downlink data to
the UE at the first TTI by using the first HARQ process,
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and in step 202, the base station sends the second down-
link authorization and the second downlink data to the
UE at another moment (defined as the second TTI) dif-
ferent from the first TTI by using the second HARQ proc-
ess provided in this embodiment of the present invention,
where the second downlink data carries the second NDI
in the second state. The second NDI carried in the second
downlink data includes two statuses: the second state
and the fourth state. The fourth state may be obtained
by inverting the second state in the second NDI, and the
second state may be obtained by inverting the fourth
state. The second NDI is used to indicate, to the UE,
whether data in this HARQ process is initially transmitted
or retransmitted. If a value of the second NDI is different
from that of downlink data stored in a cache correspond-
ing to the second HARQ process, the UE considers that
initial transmission is performed this time; otherwise, the
UE considers that retransmission is performed this time.
If the UE considers that retransmission is performed this
time, the UE may combine HARQs, and obtain a multi-
plexing gain of the HARQ process. In this embodiment
of the present invention, it may be learned from the fore-
going content description that, the first HARQ process is
used to implement full scheduling of the UE, and the sec-
ond HARQ process is used to implement the multiplexing
gain of the HARQ process. Therefore, it may be learned
from the description of step 201 and step 202 that, the
UE may respectively use two different HARQ processes
at two different TTIs, and both the two types of HARQ
processes may be used to send downlink data to the UE.
By using the two types of HARQ processes, not only full
scheduling can be ensured, but also the multiplexing gain
of the HARQ can be obtained.
[0048] 203. The first base station sends third downlink
authorization and third downlink data to the UE at a third
TTI by using the first HARQ process, where the third
downlink data carries the first NDI in a third state, and
the third state is obtained by inverting the first state of
the first NDI.
[0049] In this embodiment of the present invention, it
may be learned from the preceding step 201 and step
202 that, the first base station separately sends the first
downlink data and the second downlink data to the UE.
For an implementation scenario of inter-station cooper-
ation, for example, a carrier aggregation scenario, the
first base station is a base station of an SCC, and the
second base station is a base station of a PCC. The UE
receives the first downlink data, the UE sends, to the
second base station, a first feedback result correspond-
ing to the first downlink data, and the second base station
then sends the first feedback result to the first base sta-
tion. Similarly, the UE receives the second downlink data,
the UE sends, to the second base station, a second feed-
back result corresponding to the second downlink data,
and the second base station then sends the second feed-
back result to the first base station. In a scenario of inter-
station cooperation between two base stations, there is
certainly an inter-station transmission delay between the

second base station and the first base station. Therefore,
after the first base station sends the first downlink data
to the UE at the first TTI, and before the first base station
receives the first feedback result, the first base station
has no available HARQ process, and the first base station
may still use the first HARQ process to send the downlink
data to the UE, so as to implement full scheduling of the
UE. For example, the third TTI is a TTI after the first TTI,
it is assumed that the first base station does not receive
the first feedback result at the third TTI, and the first base
station uses the first HARQ process again to send the
third downlink authorization and the third downlink data
to the UE, so as to implement full scheduling of the UE.
It may be learned from step 201 that, the first NDI corre-
sponding to the first HARQ process is in the first state,
and when the first HARQ process is used again to send
the third downlink data different from the first downlink
data at the third TTI after the first TTI, status inversion
needs to be performed on the first NDI corresponding to
the first HARQ process, that is, the first NDI in the third
state needs to be carried in the third downlink data, where
the third state is obtained by inverting the first state of
the first NDI.
[0050] In some embodiments of the present invention,
the first base station sends the first downlink data to the
UE at the first TTI, and the first base station receives, at
the fifth TTI, the first feedback result that is sent by the
second base station and that is corresponding to the first
downlink data. The fifth TTI is after the first TTI, and the
fifth TTI is after the third TTI. The data processing method
provided in this embodiment of the present invention may
further include the following step:
A1. The first base station receives, at a fifth TTI, a first
feedback result that is sent by the second base station
and that is corresponding to the first downlink data, and
the first base station sends, at the fifth TTI by using the
first HARQ process, fifth downlink authorization and the
retransmitted first downlink data to the UE according to
negative acknowledgement (English full name: Negative
ACKnowledgment, English abbreviation: NACK) infor-
mation included in the first feedback result, where the
retransmitted first downlink data carries the first NDI in
the first state, the first state is obtained by inverting the
third state of the first NDI, and a time difference between
the fourth TTI and the second TTI is equal to a time dif-
ference between the fifth TTI and the first TTI.
[0051] After the first base station sends the first down-
link data at the first TTI, and before the first base station
receives the first feedback result at the fifth TTI, the first
base station sends the third downlink data at the third
TTI, so as to implement full scheduling of the UE. After
the first base station receives the first feedback result at
the fifth TTI, the first base station may obtain a status of
receiving the first feedback result by the UE, that is, the
first base station may learn whether the UE correctly re-
ceives the first downlink data. If the UE correctly receives
the first downlink data, the first feedback result includes
acknowledgement (English full name: ACKnowledg-
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ment, English abbreviation: ACK) information. If the UE
incorrectly receives the first downlink data, the first feed-
back result includes the NACK information. When the
first feedback result includes the NACK information, the
first base station needs to retransmit the first downlink
data to the UE, that is, needs to perform step A1. The
first base station sends the fifth downlink authorization
and the retransmitted first downlink data to the UE at the
fifth TTI by using the first HARQ process, the retransmit-
ted first downlink data carries the first NDI in the first
state, and the first state is obtained by inverting the third
state of the first NDI. It may be learned from step 203
that, the first NDI corresponding to the first HARQ proc-
ess at the third TTI is in the third state, and if step A1 is
performed, the first NDI corresponding to the first HARQ
process at the third TTI further needs to be inverted, and
in this case, the first NDI is inverted to the first state.
[0052] It should be noted that, in this embodiment of
the present invention, the first HARQ process is used to
implement full scheduling of the UE, and therefore, be-
fore the first base station receives the first feedback result
sent by the second base station, the first base station
may use the first HARQ for multiple times to send new
downlink data to the UE, so as to implement full sched-
uling of the UE. For example, in some embodiments of
the present invention, after step 203 in which the first
base station sends the third downlink authorization and
the third downlink data to the UE at the third TTI by using
the first HARQ process, the data processing method pro-
vided in this embodiment of the present invention may
further include the following step:
B1. The first base station sends sixth downlink authori-
zation and fourth downlink data to the UE at a sixth TTI
by using the first HARQ process, where the fourth down-
link data carries the first NDI in the first state, and the
first state is obtained by inverting the third state of the
first NDI.
[0053] After the first TTI, there is the sixth TTI in addi-
tion to the third TTI, and the sixth TTI is a TTI after the
third TTI. If it is assumed that the first base station does
not receive the first feedback result at the sixth TTI, the
first base station uses the first HARQ process again to
send the sixth downlink authorization and the fourth
downlink data, so as to implement full scheduling of the
UE. It may be learned from step 203 that, the first NDI
corresponding to the first HARQ process at the third TTI
is in the third state, and when the first HARQ process is
used again to send the fourth downlink data different from
the third downlink data at the sixth TTI after the third TTI,
status inversion needs to be performed on the first NDI
corresponding to the first HARQ process, that is, the first
NDI in the first state needs to be carried in the fourth
downlink data, where the first state is obtained by invert-
ing the third state of the first NDI.
[0054] It should be noted that, in this embodiment of
the present invention, after the first base station sends
the first downlink data to the UE by using the first HARQ
process, and before the first base station receives the

first feedback result corresponding to the first downlink
data, the first base station may use the first HARQ proc-
ess for multiple times to send new downlink data to the
UE, so as to implement full scheduling of the UE.
[0055] In some embodiments of the present invention,
step 203 in which the first base station sends the third
downlink authorization and the third downlink data to the
UE at the third TTI by using the first HARQ process may
specifically include the following step:
C1. If the first base station determines, at the third TTI,
that there is no available HARQ process, the first base
station sends the third downlink authorization and the
third downlink data to the UE at the third TTI by using a
virtual HARQ process, where the virtual HARQ process
is corresponding to the first HARQ process.
[0056] It may be learned from step 201 and step 202
that, the first base station sends the first downlink data
and the second downlink data by respectively using the
first HARQ process and the second HARQ process, the
first base station determines, at the third TTI, that there
is no available HARQ process, in this case, the first base
station sends the third downlink authorization and the
third downlink data to the UE at the third TTI by using the
virtual HARQ process, and the virtual HARQ process is
corresponding to the first HARQ process. For example,
in this embodiment of the present invention, when the
inter-station transmission delay causes downlink sched-
uling of the first base station to be not full, multiple HARQ
processes (eight HARQ processes are used as an ex-
ample) are virtualized. When finding that the real HARQ
processes 0 to 7 are not available, a scheduler of the first
base station applies for a HARQ process in virtual HARQ
processes 8 to 15, and then maps the HARQ process to
a real HARQ process of an air interface according to a
mapping relationship (for example, in a modulo operation
manner).
[0057] 204. The first base station receives, at a fourth
TTI, a second feedback result that is sent by a second
base station and that is corresponding to the second
downlink data, and the first base station sends, at the
fourth TTI by using the second HARQ process, fourth
downlink authorization and the retransmitted second
downlink data to the UE according to NACK information
included in the second feedback result, where the re-
transmitted second downlink data carries the second NDI
in the second state.
[0058] There is the inter-station transmission delay be-
tween the second base station and the first base station.
[0059] In this embodiment of the present invention, the
first base station sends the second downlink data to the
UE at the second TTI, and the first base station receives,
at the fourth TTI, the second feedback result that is sent
by the second base station and that is corresponding to
the second downlink data. The fourth TTI is after the sec-
ond TTI, and the fourth TTI is after the third TTI. After the
first base station sends the second downlink data at the
second TTI, and before the first base station receives the
second feedback result at the fourth TTI, the first base
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station sends the third downlink data at the third TTI, so
as to implement full scheduling of the UE. After the first
base station receives the second feedback result at the
fourth TTI, the first base station may obtain a status of
receiving the second feedback result by the UE, that is,
the first base station may learn whether the UE correctly
receives the second downlink data. If the UE correctly
receives the second downlink data, the second feedback
result includes ACK information. If the UE incorrectly re-
ceives the second downlink data, the second feedback
result includes the NACK information. When the second
feedback result includes the NACK information, the first
base station needs to retransmit the second downlink
data to the UE, that is, needs to perform step 204. The
first base station sends the fourth downlink authorization
and the retransmitted second downlink data to the UE at
the fourth TTI by using the second HARQ process, the
retransmitted second downlink data carries the second
NDI in the second state, and a status of the second NDI
at the second TTI is the second state. Because the sec-
ond downlink data needs to be retransmitted at the fourth
TTI by using the second HARQ process, the second NDI
corresponding to the second HARQ process still main-
tains the second state, and the UE may determine, ac-
cording to the second state used in the second NDI cor-
responding to the second HARQ process at the fourth
TTI, that the first base station retransmits the second
downlink data to the UE.
[0060] In some embodiments of the present invention,
step 204 describes an implementation of the first base
station when the second feedback result received by the
first base station is the NACK information, and when the
second feedback result is ACK information, the data
processing method provided in this embodiment of the
present invention may further include the following step:
D1. After the first base station receives, at the fourth TTI,
the second feedback result that is sent by the second
base station and that is corresponding to the second
downlink data, the first base station sends, at the fourth
TTI by using the second HARQ process, the fourth down-
link authorization and fifth downlink data to the UE ac-
cording to acknowledgement ACK information included
in the second feedback result, where the fifth downlink
data carries the second NDI in a fourth state, and the
fourth state is obtained by inverting the second state of
the second NDI.
[0061] If the UE correctly receives the second downlink
data, the second feedback result includes the ACK infor-
mation. When the second feedback result includes the
ACK information, the first base station may send new
downlink data to the UE, that is, the first base station
needs to perform step D1, and the first base station sends
the fourth downlink authorization and the fifth downlink
data to the UE at the fourth TTI by using the second
HARQ process. The fifth downlink data carries the sec-
ond NDI in the fourth state, the second NDI correspond-
ing to the second HARQ process at the second TTI is in
the second state, the new downlink data is transmitted

at the fourth TTI, and the fourth state is obtained by in-
verting the second state of the second NDI. It may be
learned from the example in the preceding embodiment
of the present invention that, the first base station sends
the first downlink authorization and the first downlink data
to the UE at the first TTI by using the first HARQ process,
where the first downlink data carries the first NDI in the
first state; the first base station sends the second down-
link authorization and the second downlink data to the
UE at the second TTI by using the second HARQ proc-
ess, where the second downlink data carries the second
NDI in the second state; the first base station sends the
third downlink authorization and the third downlink data
to the UE at the third TTI by using the first HARQ process,
where the third downlink data carries the first NDI in the
third state, and the third state is obtained by inverting the
first state of the first NDI; and the first base station re-
ceives, at the fourth TTI, the second feedback result that
is sent by the second base station and that is correspond-
ing to the second downlink data, and the first base station
sends, at the fourth TTI by using the second HARQ proc-
ess, the fourth downlink authorization and the retrans-
mitted second downlink data to the UE according to the
negative acknowledgement NACK information included
in the second feedback result, where the retransmitted
second downlink data carries the second NDI in the sec-
ond state, and the inter-station transmission delay be-
tween the second base station and the first base station
is a time difference between the fourth TTI and the first
TTI. In this embodiment of the present invention, the first
base station classifies HARQ processes into two types
of processes: the first HARQ process and the second
HARQ process. The first HARQ process may be used
by the first base station to send the downlink data to the
UE at the first TTI and the third TTI, so as to implement
full scheduling of the UE, thereby improving utilization of
the air interface resource. If there is the inter-station
transmission delay between the first base station and the
second base station, the first base station receives the
second feedback result at the fourth TTI, and the first
base station retransmits the second downlink data by
using the second HARQ process. Because the status of
the second NDI carried in the retransmitted second
downlink data is not inverted (that is, the second NDI is
still in the second state), the UE may jointly decode, ac-
cording to the second NDI in the second state, the second
downlink data sent by the first base station at the second
TTI and the retransmitted second downlink data sent by
the first base station at the fourth TTI, and therefore, the
second HARQ process may implement the multiplexing
gain of the HARQ process.
[0062] The preceding embodiment describes, on a first
base station side, the data processing method provided
in the embodiment of the present invention, and the fol-
lowing describes, on a UE side interacting with the first
base station, a data processing method provided in an
embodiment of the present invention. Referring to FIG.
3, another data processing method provided in this em-
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bodiment of the present invention may specifically in-
clude the following steps.
[0063] 301. UE receives, at a first TTI by using a first
HARQ process, first downlink authorization sent by a first
base station, demodulates, according to the first downlink
authorization, first downlink data sent by the first base
station, and sends, to a second base station, a first feed-
back result corresponding to the first downlink data,
where there is an inter-station transmission delay be-
tween the second base station and the first base station,
and the first downlink data carries a first NDI in a first
state.
[0064] In this embodiment of the present invention, the
first base station sends the first downlink authorization
to the UE at the first TTI by using the first HARQ process,
and the UE receives the first downlink authorization at
the first TTI by using the first HARQ process. The UE
determines, from the first downlink authorization, a fre-
quency domain location at which the first base station
sends the first downlink data, and the UE then demodu-
lates the first downlink data according to the first downlink
authorization. The UE generates the first feedback result
according to a status of receiving the first downlink data,
and then sends, to the second base station, the first feed-
back result corresponding to the first downlink data. For
example, if the UE correctly receives the first downlink
data, the first feedback result includes ACK information,
or if the UE incorrectly receives the first downlink data,
the first feedback result includes NACK information. In
addition, the UE may determine, according to a status of
the first NDI carried in the first downlink data, whether
the first base station initially transmits the first downlink
data or retransmits the first downlink data.
[0065] In this embodiment of the present invention, the
first base station classifies HARQ processes into two
types of processes: the first HARQ process and the sec-
ond HARQ process. The first HARQ process is only used
for initial transmission of the HARQ process when there
are not enough HARQ processes, and is used to ensure
full scheduling of the UE. The first HARQ process is also
referred to as an ordinary HARQ process. Full scheduling
means that the UE receives downlink authorization at
each TTI, and therefore, the HARQ process may be used
to implement full scheduling of the UE. The second
HARQ process retains a HARQ multiplexing gain in any
case, and the second HARQ process is also referred to
as a multiplexing HARQ process. In this embodiment of
the present invention, a combination of the two types of
HARQ processes is used to implement full scheduling
and obtain an effect of the HARQ multiplexing gain. For
example, it is specified in a protocol that there are eight
HARQ processes altogether, which are respectively a
HARQ process 0, a HARQ process 1, a HARQ process
2, ..., and a HARQ process 7. The eight HARQ processes
are classified into two types. The HARQ process 0 is the
first HARQ process, and the HARQ processes 1 to 7 are
second HARQ processes. The HARQ processes 1 to 7
wait for feedback information of initial transmission

scheduling to determine whether retransmission is to be
performed. In this case, when initial transmission fails in
the HARQ processes 1 to 7, retransmission may be im-
plemented, and therefore, there is a retransmission gain
in the second HARQ processes 1 to 7. Because there is
a time difference that is caused by an inter-station trans-
mission delay and that is in sending a feedback by one
station to another station in the HARQ processes 1 to 7,
the UE has no available scheduling resource in a period,
and in this case, the HARQ process 0 may implement
full scheduling of user equipment.
[0066] 302. The UE receives, at a second TTI by using
a second HARQ process, second downlink authorization
sent by the first base station, demodulates, according to
the second downlink authorization, second downlink data
sent by the first base station, and sends, to the second
base station, a second feedback result corresponding to
the second downlink data, where the second downlink
data carries a second NDI in a second state.
[0067] In this embodiment of the present invention, the
first base station sends the second downlink authoriza-
tion to the UE at the second TTI by using the second
HARQ process, and the UE receives the second down-
link authorization at the second TTI by using the second
HARQ process. The UE determines, from the second
downlink authorization, a frequency domain location at
which the first base station sends the second downlink
data, and the UE then demodulates the second downlink
data according to the second downlink authorization. The
UE generates the second feedback result according to
a status of receiving the second downlink data, and then
sends, to the first base station, the second feedback re-
sult corresponding to the second downlink data. For ex-
ample, if the UE correctly receives the second downlink
data, the second feedback result includes ACK informa-
tion, or if the UE incorrectly receives the second downlink
data, the second feedback result includes NACK infor-
mation. In addition, the UE may determine, according to
a status of the second NDI carried in the second downlink
data, whether the first base station initially transmits the
second downlink data or retransmits the second downlink
data.
[0068] The second NDI carried in the second downlink
data includes two statuses: the second state and the
fourth state. The fourth state may be obtained by inverting
the second state in the second NDI, and the second state
may be obtained by inverting the fourth state. The second
NDI is used to indicate, to the UE, whether data in this
HARQ process is initially transmitted or retransmitted. If
a value of the second NDI is different from that of downlink
data stored in a cache corresponding to the second
HARQ process, the UE considers that initial transmission
is performed this time; otherwise, the UE considers that
retransmission is performed this time. If the UE considers
that retransmission is performed this time, the UE may
combine HARQs, and obtain a multiplexing gain of the
HARQ process. In this embodiment of the present inven-
tion, it may be learned from the foregoing content de-
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scription that, the first HARQ process is used to imple-
ment full scheduling of the UE, and the second HARQ
process is used to implement the multiplexing gain of the
HARQ process. Therefore, it may be learned from the
description of step 301 and step 302 that, the UE may
respectively use two different HARQ processes at two
different TTIs, and both the two types of HARQ processes
may be used to send downlink data to the UE. By using
the two types of HARQ processes, not only full scheduling
can be ensured, but also the multiplexing gain of the
HARQ can be obtained.
[0069] 303. The UE receives, at a third TTI by using
the first HARQ process, third downlink authorization sent
by the first base station, demodulates, according to the
third downlink authorization, third downlink data sent by
the first base station, and sends, to the second base sta-
tion, a third feedback result corresponding to the third
downlink data, where the third downlink data carries the
first NDI in a third state.
[0070] In this embodiment of the present invention, the
UE receives the first downlink data, the UE sends, to the
second base station, the first feedback result correspond-
ing to the first downlink data, and the second base station
then sends the first feedback result to the first base sta-
tion. Similarly, the UE receives the second downlink data,
the UE sends, to the second base station, the second
feedback result corresponding to the second downlink
data, and the second base station then sends the second
feedback result to the first base station. In a scenario of
inter-station cooperation between two base stations,
there is certainly an inter-station transmission delay be-
tween the second base station and the first base station.
Therefore, after the first base station sends the first down-
link data to the UE at the first TTI, and before the first
base station receives the first feedback result, the first
base station has no available HARQ process, and the
first base station may still use the first HARQ process to
send the downlink data to the UE, so as to implement full
scheduling of the UE. For example, the third TTI is a TTI
after the first TTI, it is assumed that the first base station
does not receive the first feedback result at the third TTI,
and the first base station uses the first HARQ process
again to send the third downlink authorization and the
third downlink data to the UE, so as to implement full
scheduling of the UE. The first NDI corresponding to the
first HARQ process at the first TTI is in the first state, and
when the first HARQ process is used again to send the
third downlink data different from the first downlink data
at the third TTI after the first TTI, status inversion needs
to be performed on the first NDI corresponding to the first
HARQ process, that is, the first NDI in the third state
needs to be carried in the third downlink data, where the
third state is obtained by inverting the first state of the
first NDI.
[0071] In this embodiment of the present invention, the
first base station sends the third downlink authorization
to the UE at the third TTI by using the first HARQ process
again, and the UE receives the third downlink authoriza-

tion at the third TTI by using the first HARQ process. The
UE determines, from the third downlink authorization, a
frequency domain location at which the first base station
sends the third downlink data, and the UE then demod-
ulates the third downlink data according to the third down-
link authorization. The UE generates the third feedback
result according to a status of receiving the third downlink
data, and then sends, to the first base station, the third
feedback result corresponding to the third downlink data.
[0072] In some embodiments of the present invention,
after step 302 is performed, the data processing method
provided in this embodiment of the present invention fur-
ther includes the following step:
D1. The UE receives, at a fifth TTI by using the first HARQ
process, fifth downlink authorization sent by the first base
station, and demodulates, according to the fifth downlink
authorization, the retransmitted first downlink data sent
by the first base station, where the retransmitted first
downlink data carries the first NDI in the first state.
[0073] After the first base station sends the first down-
link data at the first TTI, and before the first base station
receives the first feedback result at the fifth TTI, the first
base station sends the third downlink data at the third
TTI, so as to implement full scheduling of the UE. After
the first base station receives the first feedback result at
the fifth TTI, the first base station may obtain a status of
receiving the first feedback result by the UE, that is, the
first base station may learn whether the UE correctly re-
ceives the first downlink data. If the UE correctly receives
the first downlink data, the first feedback result includes
acknowledgement (English full name: ACKnowledg-
ment, English abbreviation: ACK) information. If the UE
incorrectly receives the first downlink data, the first feed-
back result includes the NACK information. When the
first feedback result includes the NACK information, the
first base station needs to retransmit the first downlink
data to the UE, that is, needs to perform step A1. The
first base station sends the fifth downlink authorization
and the retransmitted first downlink data to the UE at the
fifth TTI by using the first HARQ process, the retransmit-
ted first downlink data carries the first NDI in the first
state, and the first state is obtained by inverting the third
state of the first NDI. It may be learned from step 203
that, the first NDI corresponding to the first HARQ proc-
ess at the third TTI is in the third state, and if step A1 is
performed, the first NDI corresponding to the first HARQ
process at the third TTI further needs to be inverted, and
in this case, the first NDI is inverted to the first state.
[0074] In some embodiments of the present invention,
step 303 in which the UE receives, at the third TTI by
using the first HARQ process, the third downlink author-
ization sent by the first base station may specifically in-
clude the following step:
E1. The UE receives, at the third TTI by using a virtual
HARQ process, the third downlink authorization sent by
the first base station, where the virtual HARQ process is
corresponding to the first HARQ process.
[0075] The first base station sends the first downlink
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data and the second downlink data by respectively using
the first HARQ process and the second HARQ process,
the first base station determines, at the third TTI, that
there is no available HARQ process, in this case, the first
base station sends the third downlink authorization and
the third downlink data to the UE at the third TTI by using
the virtual HARQ process, and the virtual HARQ process
is corresponding to the first HARQ process. For example,
in this embodiment of the present invention, when the
inter-station transmission delay causes downlink sched-
uling of the first base station to be not full, multiple HARQ
processes (eight HARQ processes are used as an ex-
ample) are virtualized. When finding that the real HARQ
processes 0 to 7 are not available, a scheduler of the first
base station applies for a HARQ process in virtual HARQ
processes 8 to 15, and then maps the HARQ process to
a real HARQ process of an air interface according to a
mapping relationship (for example, in a modulo operation
manner).
[0076] In some embodiments of the present invention,
step 303 in which the third downlink data sent by the first
base station is demodulated according to the third down-
link authorization may include the following implementa-
tion:

receiving, by the UE, the third downlink data accord-
ing to an air interface resource indicated by the third
downlink authorization; and
clearing, by the UE according to the first NDI that is
carried in the third downlink data and that is in the
third state, the first downlink data stored in a cache
corresponding to the first HARQ process, and writing
the third downlink data into the cache corresponding
to the first HARQ process.

[0077] The UE receives the third downlink authoriza-
tion at the third TTI by using the first HARQ process. The
UE obtains the air interface resource indicated by the
third downlink authorization, and may determine, by us-
ing the air interface resource, a frequency domain loca-
tion at which the third downlink data is sent, and then the
UE demodulates the third downlink data according to the
third downlink authorization. A status of the first NDI cor-
responding to the first HARQ process at the first TTI is
the first state. If the third downlink data carries the first
NDI in the third state, it indicates that the status of the
first NDI corresponding to the first HARQ process at the
third TTI is inverted. The UE determines that the first
base station sends new downlink data in this case, and
therefore, the first downlink data stored in the cache cor-
responding to the first HARQ process is cleared.
[0078] 304. The UE receives, at a fourth TTI by using
the second HARQ process, fourth downlink authorization
sent by the first base station, demodulates, according to
the fourth downlink authorization, the retransmitted sec-
ond downlink data sent by the first base station, and
sends, to the second base station, a fourth feedback re-
sult corresponding to the retransmitted second downlink

data, where the retransmitted second downlink data car-
ries the second NDI in the second state.
[0079] In this embodiment of the present invention, the
fourth TTI is after the second TTI, and the fourth TTI is
after the third TTI. After the first base station sends the
second downlink data at the second TTI, and before the
first base station receives the second feedback result at
the fourth TTI, the first base station sends the third down-
link data at the third TTI, so as to implement full sched-
uling of the UE. In step 302, the UE sends, to the second
base station, the second feedback result corresponding
to the second downlink data, the second base station
receives the second feedback result, and the second
base station forwards the second feedback result to the
first base station. Because there is the inter-station trans-
mission delay between the second base station and the
first base station, after the first base station receives the
second feedback result at the fourth TTI, the first base
station sends the retransmitted second downlink data to
the UE at the fourth TTI according to the second feedback
result NACK. The UE receives, at the fourth TTI by using
the second HARQ process, the fourth downlink authori-
zation sent by the first base station, demodulates, ac-
cording to the fourth downlink authorization, the retrans-
mitted second downlink data sent by the first base station,
and sends, to the second base station, the fourth feed-
back result corresponding to the retransmitted second
downlink data, where the retransmitted second downlink
data carries the second NDI in the second state. The
status of the second NDI at the second TTI is the second
state. Because the second downlink data needs to be
retransmitted at the fourth TTI by using the second HARQ
process, the second NDI corresponding to the second
HARQ process still maintains the second state, and the
UE may determine, according to the second state used
in the second NDI corresponding to the second HARQ
process at the fourth TTI, that the first base station re-
transmits the second downlink data to the UE.
[0080] In some embodiments of the present invention,
before step 304 in which the UE receives, at the fourth
TTI by using the second HARQ process, the fourth down-
link authorization sent by the first base station, the data
processing method provided in this embodiment of the
present invention further includes the following step:
Fl. The UE receives, at a sixth TTI by using the first HARQ
process, sixth downlink authorization sent by the first
base station, and demodulates, according to the sixth
downlink authorization, fourth downlink data sent by the
first base station, where the fourth downlink data carries
the first NDI in the first state.
[0081] After the first TTI, there is the sixth TTI in addi-
tion to the third TTI, and the sixth TTI is a TTI after the
third TTI. If it is assumed that the first base station does
not receive the first feedback result at the sixth TTI, the
first base station uses the first HARQ process again to
send the sixth downlink authorization and the fourth
downlink data, so as to implement full scheduling of the
UE. The UE receives, at the sixth TTI by using the first
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HARQ process, the sixth downlink authorization sent by
the first base station, and demodulates, according to the
sixth downlink authorization, the fourth downlink data
sent by the first base station. The first NDI corresponding
to the first HARQ process at the third TTI is in the third
state, and when the first HARQ process is used again to
send the fourth downlink data different from the third
downlink data at the sixth TTI after the third TTI, status
inversion needs to be performed on the first NDI corre-
sponding to the first HARQ process, that is, the first NDI
in the first state needs to be carried in the fourth downlink
data, where the first state is obtained by inverting the
third state of the first NDI.
[0082] It should be noted that, in this embodiment of
the present invention, after the first base station sends
the first downlink data to the UE by using the first HARQ
process, and before the first base station receives the
first feedback result corresponding to the first downlink
data, the first base station may use the first HARQ proc-
ess for multiple times to send new downlink data to the
UE, so as to implement full scheduling of the UE.
[0083] In some embodiments of the present invention,
step 304 describes an implementation in which the UE
receives the retransmitted second downlink data at the
fourth TTI when the second feedback result sent by the
UE is the NACK, and when the second feedback result
is ACK information, the data processing method provided
in this embodiment of the present invention may further
include the following step:
Gl. After the UE receives, at the fourth TTI by using the
second HARQ process, the fourth downlink authorization
sent by the first base station, the UE demodulates, ac-
cording to the fourth downlink authorization, fifth downlink
data sent by the first base station, where the fifth downlink
data carries the second NDI in a fourth state.
[0084] If the UE correctly receives the second downlink
data, the second feedback result includes the ACK infor-
mation. When the second feedback result includes the
ACK information, the first base station may send new
downlink data (that is, the fifth downlink data) to the UE,
and in this case, the first base station needs to perform
step G1. After the UE receives, at the fourth TTI by using
the second HARQ process, the fourth downlink authori-
zation sent by the first base station, the UE demodulates,
according to the fourth downlink authorization, the fifth
downlink data sent by the first base station. The fifth
downlink data carries the second NDI in the fourth state,
the second NDI corresponding to the second HARQ proc-
ess at the second TTI is in the second state, the new
downlink data is transmitted at the fourth TTI, and the
fourth state is obtained by inverting the second state of
the second NDI.
[0085] In some embodiments of the present invention,
step 304 in which the retransmitted second downlink data
sent by the first base station is demodulated according
to the fourth downlink authorization may include the fol-
lowing implementation:

receiving, by the UE, the retransmitted second down-
link data according to an air interface resource indi-
cated by the fourth downlink authorization; and
combining, by the UE according to the second NDI
that is carried in the retransmitted second downlink
data and that is in the second state, the second
downlink data stored in a cache corresponding to
the second HARQ process with the retransmitted
downlink data, and writing a combination result into
a cache corresponding to the first HARQ process.

[0086] The UE receives the fourth downlink authoriza-
tion at the fourth TTI by using the second HARQ process.
The UE obtains the air interface resource indicated by
the fourth downlink authorization, and may determine,
by using the air interface resource, a frequency domain
location at which the retransmitted second downlink data
is sent, and then the UE demodulates the retransmitted
second downlink data according to the fourth downlink
authorization. A status of the second NDI corresponding
to the second HARQ process at the second TTI is the
second state. If the retransmitted second downlink data
carries the second NDI in the second state, it indicates
that a status of the second NDI corresponding to the sec-
ond HARQ process at the fourth TTI is not inverted. The
UE determines that the first base station sends the re-
transmitted second downlink data in this case, and there-
fore, the UE combines the second downlink data stored
in the cache corresponding to the second HARQ process
with the retransmitted second downlink data, thereby ob-
taining a multiplexing gain of the HARQ process.
[0087] It may be learned from the example in the pre-
ceding embodiment of the present invention that, in this
embodiment of the present invention, the first base sta-
tion classifies HARQ processes into two types of proc-
esses: the first HARQ process and the second HARQ
process. The first HARQ process may be used by the
first base station to send the downlink data to the UE at
the first TTI and the third TTI, so as to implement full
scheduling of the UE, thereby improving utilization of the
air interface resource. If there is the inter-station trans-
mission delay between the first base station and the sec-
ond base station, the first base station receives the sec-
ond feedback result at the fourth TTI, and the first base
station retransmits the second downlink data by using
the second HARQ process. Because the status of the
second NDI carried in the retransmitted second downlink
data is not inverted (that is, the second NDI is still in the
second state), the UE may jointly decode, according to
the second NDI in the second state, the second downlink
data sent by the first base station at the second TTI and
the retransmitted second downlink data sent by the first
base station at the fourth TTI, and therefore, the second
HARQ process may implement the multiplexing gain of
the HARQ process.
[0088] To better understand and implement the fore-
going solutions in the embodiments of the present inven-
tion, the following uses a corresponding application sce-
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nario as an example for detailed description.
[0089] The following uses a CA scenario in which inter-
station cooperative transmission is performed between
two base stations as an example for description. A first
base station is a base station in which an SCC is located,
and a second base station is a base station in which a
PCC is located. Referring to FIG. 4, FIG. 4 is a schematic
diagram of a processing procedure of one HARQ process
when an inter-station transmission delay is taken into
consideration according to an embodiment of the present
invention. This embodiment of the present invention uses
a new HARQ allocation solution. This embodiment of the
present invention is applied to a scenario in which an
inter-station delay is large and cooperation is required,
not only full scheduling can be implemented, but also a
HARQ multiplexing gain can be ensured. In this embod-
iment of the present invention, not only full scheduling
can be ensured, but also the HARQ multiplexing gain
can be obtained. The following uses an example for de-
scription.
[0090] In this embodiment of the present invention,
HARQ processes are classified into two types: a first
HARQ process and a second HARQ process. The first
HARQ process is an ordinary HARQ process, and is used
to ensure full scheduling. The second HARQ process is
a multiplexing HARQ process, and is used to obtain the
HARQ multiplexing gain. The ordinary HARQ is used to
maintain full scheduling of UE when an L2 scheduler of
the SCC finds that no multiplexing HARQ can be ob-
tained. The multiplexing HARQ is used to perform re-
transmission or initial transmission according to fed back
ACK/NACK information, to obtain the multiplexing gain.
There is certainly a retransmission gain in the multiplex-
ing HARQ process.
[0091] The following uses a total of eight HARQ proc-
esses from a HARQ process 0 to a HARQ process 7 as
an example. Specifically, the HARQ processes 0 and 1
are described. The process 0 is the ordinary HARQ proc-
ess, the process 1 is the multiplexing HARQ process,
and all the other HARQ processes are in a state of waiting
for a feedback, and are unavailable processes.
[0092] As shown in FIG. 4, the processing procedure
mainly includes the following steps.
[0093] Step 1: At a TTI 0, the L2 scheduler of the SCC
successfully applies for the HARQ process 0, and sched-
ules the UE. The UE receives data, and demodulates the
data.
[0094] Step 2: At a TTI 1, the L2 scheduler of the SCC
successfully applies for the HARQ process 1, and sched-
ules the UE. The UE receives the data, and demodulates
the data.
[0095] Step 3: At a TTI 4, the UE sends a feedback
result of the HARQ process 0 to the PCC, and the PCC
receives the feedback result, and starts to perform de-
modulation.
[0096] Step 4: At a TTI 5, the UE sends a feedback
result of the HARQ process 1 to the PCC, and the PCC
receives the feedback result, and starts to perform de-

modulation.
[0097] Step 5: At a TTI 7, the PCC obtains the result
of the HARQ process 0 by means of demodulation, and
sends the result to the SCC, where it is assumed that the
result is NACK.
[0098] Step 6: At a TTI 8, the L2 scheduler of the SCC
applies for a HARQ process, however, all HARQ proc-
esses are used, and there is no available idle resource;
and the L2 scheduler of the SCC applies for a virtual
HARQ process 8 corresponding to the ordinary HARQ
process 0, so as to implement full scheduling, and inverts
an NDI. After receiving scheduling at this moment, the
UE clears a buffer in the HARQ process 0, and uses new
data for replacement. It may be learned from FIG. 4 that
data at the zeroth millisecond in the previous HARQ proc-
ess 0 is replaced by data at the eighth millisecond in a
new process 0.
[0099] Step 7: At a TTI 8, the PCC demodulates the
feedback result of the HARQ process 1, and sends the
result to the SCC, where it is assumed that the feedback
result is NACK.
[0100] Step 8: At a TTI 9, the L2 scheduler of the SCC
applies for a HARQ process, however, all HARQ proc-
esses are used, and there is no available idle resource;
and therefore, the L2 scheduler of the SCC applies for a
virtual HARQ process 9 corresponding to the ordinary
HARQ process 0, so as to implement full scheduling, and
inverts the NDI. After receiving scheduling at this mo-
ment, the UE clears a buffer in the HARQ process 0, and
uses new data for replacement. It may be learned from
FIG. 4 that data at the eighth millisecond in the HARQ
process 0 is replaced by data at the ninth millisecond in
a new process 0.
[0101] Step 9: At a TTI 10, the L2 scheduler of the SCC
applies for a HARQ process, however, all HARQ proc-
esses are used, and there is no available idle resource;
and therefore, the L2 scheduler of the SCC applies for a
virtual HARQ process 10 corresponding to the ordinary
HARQ process 0, so as to implement full scheduling, and
inverts the NDI. After receiving scheduling at this mo-
ment, the UE clears a buffer in the HARQ process 0, and
uses new data for replacement. It may be learned from
FIG. 4 that data at the ninth millisecond in the HARQ
process 0 is replaced by data at the tenth millisecond in
a new process 0.
[0102] Step 10: At a TTI 11, the L2 of the SCC receives
demodulation information that is fed back by the PCC
and that is at the TTI 0 moment in the HARQ process 0.
Because a feedback value is NACK, the L2 scheduler of
the SCC needs to perform retransmission. Because the
HARQ process 0 cannot be used to perform retransmis-
sion, retransmission at this time can only be processed
as initial transmission, the NDI is inverted, and a retrans-
mission gain is lost.
[0103] Step 11: At a TTI 12, the L2 of the SCC receives
demodulation information that is fed back by the PCC
and that is at the TTI 1 moment in the HARQ process 1.
Because a feedback value is NACK, the L2 scheduler of
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the SCC needs to perform retransmission. The L2 sched-
uler of the SCC applies for the HARQ process 1 according
to a HARQ multiplexing gain solution, and does not invert
the NDI. After receiving data, the UE combines the data
with data received at the TTI 1 moment, so that the HARQ
process 1 obtains the multiplexing gain.
[0104] It may be learned from the example in the pre-
ceding embodiment of the present invention that, for a
problem that the prior art cannot ensure both full sched-
uling and the HARQ multiplexing gain, this embodiment
of the present invention flexibly classifies HARQ proc-
esses, so that a method in which full scheduling can be
implemented and the HARQ multiplexing gain can be
obtained is implemented according to different functions
of two types of HARQ processes. For the ordinary HARQ
process and the multiplexing HARQ process, initial block
error rates (English full name: Initial Block Error Rate,
English abbreviation: IBLER) may be respectively con-
figured. An IBLER of 1% may be configured for the ordi-
nary HARQ process, so as to increase a correctness
probability of first time transmission. A setting of the mul-
tiplexing HARQ process is the same as an existing default
parameter, so as to maintain the HARQ multiplexing gain.
A purpose of setting the IBLER of the ordinary HARQ
process to 1% is to ensure that 99% initial transmission
is correct. It should be noted that, the IBLER of the ordi-
nary HARQ process is flexibly configured. For example,
the IBLER of the ordinary HARQ process may be set to
5%, 10%, or the like, and is not limited herein.
[0105] It should be noted that, a cross-station CA sce-
nario is used as the preceding example for description
in the present invention. It may be understood that, so
long as there is an inter-station transmission delay be-
tween two or more base stations, the preceding data
processing method in this embodiment of the present
invention may be used, for example, may be applied to
features, such as DPS, JT, and an SFN, in which
ACK/NACK needs to be exchanged between stations.
[0106] It should be noted that, for brief description,
each preceding method embodiment is described as a
combination of a series of actions. However, persons
skilled in the art should understand that the present in-
vention is not limited to the described order of the actions,
because according to the present invention, some steps
may be performed in another order or simultaneously. In
addition, persons skilled in the art should also understand
that all the embodiments described in this specification
are preferred embodiments, and the related actions and
modules are not necessarily mandatory for the present
invention.
[0107] To better implement the foregoing solutions in
the embodiments of the present invention, the following
further provides a related apparatus used to implement
the foregoing solutions.
[0108] Referring to FIG. 5-a, an embodiment of the
present invention provides a base station 500, and the
base station 500 may be specifically a first base station.
The base station 500 may include a first data processing

module 501, a second data processing module 502, a
third data processing module 503, and a fourth data
processing module 504. The first data processing module
501 is configured to send first downlink authorization and
first downlink data to user equipment UE at a first trans-
mission time interval TTI by using a first hybrid automatic
repeat request HARQ process, where the first downlink
data carries a first new data indicator NDI in a first state.
The second data processing module 502 is configured
to send second downlink authorization and second down-
link data to the UE at a second TTI by using a second
HARQ process, where the second downlink data carries
a second NDI in a second state.
[0109] The third data processing module 503 is con-
figured to send third downlink authorization and third
downlink data to the UE at a third TTI by using the first
HARQ process, where the third downlink data carries the
first NDI in a third state, and the third state is obtained
by inverting the first state of the first NDI.
[0110] The fourth data processing module 504 is con-
figured to: receive, at a fourth TTI, a second feedback
result that is sent by a second base station and that is
corresponding to the second downlink data, and send,
at the fourth TTI by using the second HARQ process,
fourth downlink authorization and the retransmitted sec-
ond downlink data to the UE according to negative ac-
knowledgement NACK information included in the sec-
ond feedback result, where the retransmitted second
downlink data carries the second NDI in the second state,
and there is an inter-station transmission delay between
the second base station and the first base station.
[0111] In some embodiments of the present invention,
referring to FIG. 5-b, the first base station 500 further
includes: a fifth data processing module 505, configured
to: receive, at a fifth TTI, a first feedback result that is
sent by the second base station and that is corresponding
to the first downlink data, and send, at the fifth TTI by
using the first HARQ process, fifth downlink authorization
and the retransmitted first downlink data to the UE ac-
cording to NACK information included in the first feed-
back result, where the retransmitted first downlink data
carries the first NDI in the first state, the first state is ob-
tained by inverting the third state of the first NDI, and a
time difference between the fourth TTI and the second
TTI is equal to a time difference between the fifth TTI and
the first TTI.
[0112] In some embodiments of the present invention,
referring to FIG. 5-c, relative to FIG. 5-a, the first base
station 500 further includes: a sixth data processing mod-
ule 506, configured to: after the third data processing
module sends the third downlink authorization and the
third downlink data to the UE at the third TTI by using the
first HARQ process, send sixth downlink authorization
and fourth downlink data to the UE at a sixth TTI by using
the first HARQ process, where the fourth downlink data
carries the first NDI in the first state, and the first state is
obtained by inverting the third state of the first NDI.
[0113] In some embodiments of the present invention,
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the third data processing module 503 is specifically con-
figured to: if the first base station determines, at the third
TTI, that there is no available HARQ process, send the
third downlink authorization and the third downlink data
to the UE at the third TTI by using a virtual HARQ process,
where the virtual HARQ process is corresponding to the
first HARQ process.
[0114] In some embodiments of the present invention,
after receiving, at the fourth TTI, the second feedback
result that is sent by the second base station and that is
corresponding to the second downlink data, the fourth
data processing module 504 is further configured to send,
at the fourth TTI by using the second HARQ process, the
fourth downlink authorization and fifth downlink data to
the UE according to acknowledgement ACK information
included in the second feedback result, where the fifth
downlink data carries the second NDI in a fourth state,
and the fourth state is obtained by inverting the second
state of the second NDI.
[0115] It may be learned from the example in the pre-
ceding embodiment of the present invention that, the first
base station sends the first downlink authorization and
the first downlink data to the UE at the first TTI by using
the first HARQ process, where the first downlink data
carries the first NDI in the first state; the first base station
sends the second downlink authorization and the second
downlink data to the UE at the second TTI by using the
second HARQ process, where the second downlink data
carries the second NDI in the second state; the first base
station sends the third downlink authorization and the
third downlink data to the UE at the third TTI by using the
first HARQ process, where the third downlink data carries
the first NDI in the third state, and the third state is ob-
tained by inverting the first state of the first NDI; and the
first base station receives, at the fourth TTI, the second
feedback result that is sent by the second base station
and that is corresponding to the second downlink data,
and the first base station sends, at the fourth TTI by using
the second HARQ process, the fourth downlink authori-
zation and the retransmitted second downlink data to the
UE according to the negative acknowledgement NACK
information included in the second feedback result,
where the retransmitted second downlink data carries
the second NDI in the second state, and the inter-station
transmission delay between the second base station and
the first base station is a time difference between the
fourth TTI and the first TTI. In this embodiment of the
present invention, the first base station classifies HARQ
processes into two types of processes: the first HARQ
process and the second HARQ process. The first HARQ
process may be used by the first base station to send
the downlink data to the UE at the first TTI and the third
TTI, so as to implement full scheduling of the UE, thereby
improving utilization of the air interface resource. If there
is the inter-station transmission delay between the first
base station and the second base station, the first base
station receives the second feedback result at the fourth
TTI, and the first base station retransmits the second

downlink data by using the second HARQ process. Be-
cause the status of the second NDI carried in the retrans-
mitted second downlink data is not inverted (that is, the
second NDI is still in the second state), the UE may jointly
decode, according to the second NDI in the second state,
the second downlink data sent by the first base station
at the second TTI and the retransmitted second downlink
data sent by the first base station at the fourth TTI, and
therefore, the second HARQ process may implement the
multiplexing gain of the HARQ process.
[0116] Referring to FIG. 6-a, an embodiment of the
present invention provides UE 600. The UE 600 may
include a first data processing module 601, a second
data processing module 602, a third data processing
module 603, and a fourth data processing module 604.
[0117] The first data processing module 601 is config-
ured to: receive, at a first transmission time interval TTI
by using a first hybrid automatic repeat request HARQ
process, first downlink authorization sent by a first base
station, demodulate, according to the first downlink au-
thorization, first downlink data sent by the first base sta-
tion, and send, to a second base station, a first feedback
result corresponding to the first downlink data, where
there is an inter-station transmission delay between the
second base station and the first base station, and the
first downlink data carries a first new data indicator NDI
in a first state.
[0118] The second data processing module 602 is con-
figured to: receive, at a second TTI by using a second
HARQ process, second downlink authorization sent by
the first base station, demodulate, according to the sec-
ond downlink authorization, second downlink data sent
by the first base station, and send, to the second base
station, a second feedback result corresponding to the
second downlink data, where the second downlink data
carries a second NDI in a second state.
[0119] The third data processing module 603 is con-
figured to: receive, at a third TTI by using the first HARQ
process, third downlink authorization sent by the first
base station, demodulate, according to the third downlink
authorization, third downlink data sent by the first base
station, and send, to the second base station, a third feed-
back result corresponding to the third downlink data,
where the third downlink data carries the first NDI in a
third state.
[0120] The fourth data processing module 604 is con-
figured to: receive, at a fourth TTI by using the second
HARQ process, fourth downlink authorization sent by the
first base station, demodulate, according to the fourth
downlink authorization, the retransmitted second down-
link data sent by the first base station, and send, to the
second base station, a fourth feedback result corre-
sponding to the retransmitted second downlink data,
where the retransmitted second downlink data carries
the second NDI in the second state.
[0121] In some embodiments of the present invention,
referring to FIG. 6-b, relative to FIG. 6-a, the UE 600 may
further include: a fifth data processing module 605, con-
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figured to: receive, at a fifth TTI by using the first HARQ
process, fifth downlink authorization sent by the first base
station, and demodulate, according to the fifth downlink
authorization, the retransmitted first downlink data sent
by the first base station, where the retransmitted first
downlink data carries the first NDI in the first state.
[0122] In some embodiments of the present invention,
referring to FIG. 6-c, relative to FIG. 6-a, the UE 600 may
further include: a sixth data processing module 606, con-
figured to: before the fourth data processing module re-
ceives, at the fourth TTI by using the second HARQ proc-
ess, the fourth downlink authorization sent by the first
base station, receive, at a sixth TTI by using the first
HARQ process, sixth downlink authorization sent by the
first base station, and demodulate, according to the sixth
downlink authorization, fourth downlink data sent by the
first base station, where the fourth downlink data carries
the first NDI in the first state.
[0123] In some embodiments of the present invention,
the third data processing module 603 is specifically con-
figured to receive, at the third TTI by using a virtual HARQ
process, the third downlink authorization sent by the first
base station, and the virtual HARQ process is corre-
sponding to the first HARQ process.
[0124] In some embodiments of the present invention,
the fourth data processing module 604 is further config-
ured to demodulate, according to the fourth downlink au-
thorization, fifth downlink data sent by the first base sta-
tion, where the fifth downlink data carries the second NDI
in a fourth state.
[0125] In some embodiments of the present invention,
the third data processing module 603 is specifically con-
figured to: receive the third downlink data according to
an air interface resource indicated by the third downlink
authorization; and clear, according to the first NDI that is
carried in the third downlink data and that is in the third
state, the first downlink data stored in a cache corre-
sponding to the first HARQ process, and write the third
downlink data into the cache corresponding to the first
HARQ process. In some embodiments of the present in-
vention, the fourth data processing module 604 is spe-
cifically configured to: receive the retransmitted second
downlink data according to an air interface resource in-
dicated by the fourth downlink authorization; and com-
bine, according to the second NDI that is carried in the
retransmitted second downlink data and that is in the
second state, the second downlink data stored in a cache
corresponding to the second HARQ process with the re-
transmitted downlink data, and write a combination result
into a cache corresponding to the first HARQ process.
[0126] It may be learned from the example in the pre-
ceding embodiment of the present invention that, in this
embodiment of the present invention, the first base sta-
tion classifies HARQ processes into two types of proc-
esses: the first HARQ process and the second HARQ
process. The first HARQ process may be used by the
first base station to send the downlink data to the UE at
the first TTI and the third TTI, so as to implement full

scheduling of the UE, thereby improving utilization of the
air interface resource. If there is the inter-station trans-
mission delay between the first base station and the sec-
ond base station, the first base station receives the sec-
ond feedback result at the fourth TTI, and the first base
station retransmits the second downlink data by using
the second HARQ process. Because the status of the
second NDI carried in the retransmitted second downlink
data is not inverted (that is, the second NDI is still in the
second state), the UE may jointly decode, according to
the second NDI in the second state, the second downlink
data sent by the first base station at the second TTI and
the retransmitted second downlink data sent by the first
base station at the fourth TTI, and therefore, the second
HARQ process may implement the multiplexing gain of
the HARQ process.
[0127] It should be noted that content such as informa-
tion exchange between the modules/units of the appa-
ratus and the execution processes thereof is based on
the same concept as the method embodiments of the
present invention, and produces the same technical ef-
fects as the method embodiments of the present inven-
tion. For the specific content, refer to the description in
the preceding method embodiments of the present in-
vention, and details are not described herein again.
[0128] An embodiment of the present invention further
provides a computer storage medium. The computer
storage medium stores a program, and the program ex-
ecutes some or all of steps described in the foregoing
method embodiments.
[0129] The following describes another base station
provided in an embodiment of the present invention, and
the base station is specifically a first base station. Refer-
ring to FIG. 7, a base station 700 includes:
an input apparatus 701, an output apparatus 702, a proc-
essor 703, and a memory 704 (there may be one or more
processors 703 in the base station 700, and one proces-
sor is used as an example in FIG. 7). In some embodi-
ments of the present invention, the input apparatus 701,
the output apparatus 702, the processor 703, and the
memory 704 may be connected by using a bus or in an-
other manner. In FIG. 7, connection performed by using
a bus is used as an example.
[0130] The processor 703 is configured to perform the
following steps:

sending first downlink authorization and first down-
link data to user equipment UE at a first transmission
time interval TTI by using a first hybrid automatic
repeat request HARQ process, where the first down-
link data carries a first new data indicator NDI in a
first state;
sending second downlink authorization and second
downlink data to the UE at a second TTI by using a
second HARQ process, where the second downlink
data carries a second NDI in a second state;
sending third downlink authorization and third down-
link data to the UE at a third TTI by using the first
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HARQ process, where the third downlink data carries
the first NDI in a third state, and the third state is
obtained by inverting the first state of the first NDI;
and
receiving, at a fourth TTI, a second feedback result
that is sent by a second base station and that is cor-
responding to the second downlink data, and send-
ing, by the first base station at the fourth TTI by using
the second HARQ process, fourth downlink author-
ization and the retransmitted second downlink data
to the UE according to negative acknowledgement
NACK information included in the second feedback
result, where the retransmitted second downlink da-
ta carries the second NDI in the second state, and
there is an inter-station transmission delay between
the second base station and the first base station.

[0131] In some embodiments of the present invention,
the processor 703 is further configured to perform the
following steps:
receiving, at a fifth TTI, a first feedback result that is sent
by the second base station and that is corresponding to
the first downlink data, and sending, by the first base
station at the fifth TTI by using the first HARQ process,
fifth downlink authorization and the retransmitted first
downlink data to the UE according to NACK information
included in the first feedback result, where the retrans-
mitted first downlink data carries the first NDI in the first
state, the first state is obtained by inverting the third state
of the first NDI, and a time difference between the fourth
TTI and the second TTI is equal to a time difference be-
tween the fifth TTI and the first TTI.
[0132] In some embodiments of the present invention,
the processor 703 is further configured to perform the
following step:
after the sending third downlink authorization and third
downlink data to the UE at a third TTI by using the first
HARQ process, sending sixth downlink authorization and
fourth downlink data to the UE at a sixth TTI by using the
first HARQ process, where the fourth downlink data car-
ries the first NDI in the first state, and the first state is
obtained by inverting the third state of the first NDI.
[0133] In some embodiments of the present invention,
the processor 703 is specifically configured to perform
the following step:
if the first base station determines, at the third TTI, that
there is no available HARQ process, sending the third
downlink authorization and the third downlink data to the
UE at the third TTI by using a virtual HARQ process,
where the virtual HARQ process is corresponding to the
first HARQ process.
[0134] In some embodiments of the present invention,
the processor 703 is further configured to perform the
following step: after the receiving, at a fourth TTI, a sec-
ond feedback result that is sent by a second base station
and that is corresponding to the second downlink data,
sending, at the fourth TTI by using the second HARQ
process, the fourth downlink authorization and fifth down-

link data to the UE according to acknowledgement ACK
information included in the second feedback result,
where the fifth downlink data carries the second NDI in
a fourth state, and the fourth state is obtained by inverting
the second state of the second NDI.
[0135] It may be learned from the example in the pre-
ceding embodiment of the present invention that, the first
base station sends the first downlink authorization and
the first downlink data to the UE at the first TTI by using
the first HARQ process, where the first downlink data
carries the first NDI in the first state; the first base station
sends the second downlink authorization and the second
downlink data to the UE at the second TTI by using the
second HARQ process, where the second downlink data
carries the second NDI in the second state; the first base
station sends the third downlink authorization and the
third downlink data to the UE at the third TTI by using the
first HARQ process, where the third downlink data carries
the first NDI in the third state, and the third state is ob-
tained by inverting the first state of the first NDI; and the
first base station receives, at the fourth TTI, the second
feedback result that is sent by the second base station
and that is corresponding to the second downlink data,
and the first base station sends, at the fourth TTI by using
the second HARQ process, the fourth downlink authori-
zation and the retransmitted second downlink data to the
UE according to the negative acknowledgement NACK
information included in the second feedback result,
where the retransmitted second downlink data carries
the second NDI in the second state, and the inter-station
transmission delay between the second base station and
the first base station is a time difference between the
fourth TTI and the first TTI. In this embodiment of the
present invention, the first base station classifies HARQ
processes into two types of processes: the first HARQ
process and the second HARQ process. The first HARQ
process may be used by the first base station to send
the downlink data to the UE at the first TTI and the third
TTI, so as to implement full scheduling of the UE, thereby
improving utilization of the air interface resource. If there
is the inter-station transmission delay between the first
base station and the second base station, the first base
station receives the second feedback result at the fourth
TTI, and the first base station retransmits the second
downlink data by using the second HARQ process. Be-
cause the status of the second NDI carried in the retrans-
mitted second downlink data is not inverted (that is, the
second NDI is still in the second state), the UE may jointly
decode, according to the second NDI in the second state,
the second downlink data sent by the first base station
at the second TTI and the retransmitted second downlink
data sent by the first base station at the fourth TTI, and
therefore, the second HARQ process may implement the
multiplexing gain of the HARQ process.
[0136] The following describes another UE provided in
an embodiment of the present invention. Referring to
FIG. 8, UE 800 includes:
an input apparatus 801, an output apparatus 802, a proc-
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essor 803, and a memory 804 (there may be one or more
processors 803 in the UE 800, and one processor is used
as an example in FIG. 8). In some embodiments of the
present invention, the input apparatus 801, the output
apparatus 802, the processor 803, and the memory 804
may be connected by using a bus or in another manner.
In FIG. 8, connection performed by using a bus is used
as an example.
[0137] The processor 803 is configured to perform the
following steps:

receiving, at a first transmission time interval TTI by
using a first hybrid automatic repeat request HARQ
process, first downlink authorization sent by a first
base station, demodulating, according to the first
downlink authorization, first downlink data sent by
the first base station, and sending, to a second base
station, a first feedback result corresponding to the
first downlink data, where there is an inter-station
transmission delay between the second base station
and the first base station, and the first downlink data
carries a first new data indicator NDI in a first state;
receiving, at a second TTI by using a second HARQ
process, second downlink authorization sent by the
first base station, demodulating, according to the
second downlink authorization, second downlink da-
ta sent by the first base station, and sending, to the
second base station, a second feedback result cor-
responding to the second downlink data, where the
second downlink data carries a second NDI in a sec-
ond state;
receiving, at a third TTI by using the first HARQ proc-
ess, third downlink authorization sent by the first
base station, demodulating, according to the third
downlink authorization, third downlink data sent by
the first base station, and sending, to the second
base station, a third feedback result corresponding
to the third downlink data, where the third downlink
data carries the first NDI in a third state; and
receiving, at a fourth TTI by using the second HARQ
process, fourth downlink authorization sent by the
first base station, demodulating, according to the
fourth downlink authorization, the retransmitted sec-
ond downlink data sent by the first base station, and
sending, to the second base station, a fourth feed-
back result corresponding to the retransmitted sec-
ond downlink data, where the retransmitted second
downlink data carries the second NDI in the second
state.

[0138] In some embodiments of the present invention,
the processor 803 is further configured to perform the
following steps:
receiving, at a fifth TTI by using the first HARQ process,
fifth downlink authorization sent by the first base station,
and demodulating, according to the fifth downlink author-
ization, the retransmitted first downlink data sent by the
first base station, where the retransmitted first downlink

data carries the first NDI in the first state.
[0139] In some embodiments of the present invention,
the processor 803 is further configured to perform the
following steps: before the receiving, at a fourth TTI by
using the second HARQ process, fourth downlink author-
ization sent by the first base station, receiving, at a sixth
TTI by using the first HARQ process, sixth downlink au-
thorization sent by the first base station, and demodulat-
ing, according to the sixth downlink authorization, fourth
downlink data sent by the first base station, where the
fourth downlink data carries the first NDI in the first state.
[0140] In some embodiments of the present invention,
the processor 803 is specifically configured to perform
the following step:
receiving, at the third TTI by using a virtual HARQ proc-
ess, the third downlink authorization sent by the first base
station, where the virtual HARQ process is corresponding
to the first HARQ process.
[0141] In some embodiments of the present invention,
the processor 803 is further configured to perform the
following step: after the receiving, at a fourth TTI by using
the second HARQ process, fourth downlink authorization
sent by the first base station, demodulating, according
to the fourth downlink authorization, fifth downlink data
sent by the first base station, where the fifth downlink
data carries the second NDI in a fourth state.
[0142] In some embodiments of the present invention,
the processor 803 is specifically configured to perform
the following steps:

receiving the third downlink data according to an air
interface resource indicated by the third downlink au-
thorization; and
clearing, according to the first NDI that is carried in
the third downlink data and that is in the third state,
the first downlink data stored in a cache correspond-
ing to the first HARQ process, and writing the third
downlink data into the cache corresponding to the
first HARQ process.

[0143] In some embodiments of the present invention,
the processor 803 is specifically configured to perform
the following steps:

receiving the retransmitted second downlink data ac-
cording to an air interface resource indicated by the
fourth downlink authorization; and
combining, according to the second NDI that is car-
ried in the retransmitted second downlink data and
that is in the second state, the second downlink data
stored in a cache corresponding to the second
HARQ process with the retransmitted downlink data,
and writing a combination result into a cache corre-
sponding to the first HARQ process.

[0144] It may be learned from the example in the pre-
ceding embodiment of the present invention that, in this
embodiment of the present invention, the first base sta-
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tion classifies HARQ processes into two types of proc-
esses: the first HARQ process and the second HARQ
process. The first HARQ process may be used by the
first base station to send the downlink data to the UE at
the first TTI and the third TTI, so as to implement full
scheduling of the UE, thereby improving utilization of the
air interface resource. If there is the inter-station trans-
mission delay between the first base station and the sec-
ond base station, the first base station receives the sec-
ond feedback result at the fourth TTI, and the first base
station retransmits the second downlink data by using
the second HARQ process. Because the status of the
second NDI carried in the retransmitted second downlink
data is not inverted (that is, the second NDI is still in the
second state), the UE may jointly decode, according to
the second NDI in the second state, the second downlink
data sent by the first base station at the second TTI and
the retransmitted second downlink data sent by the first
base station at the fourth TTI, and therefore, the second
HARQ process may implement the multiplexing gain of
the HARQ process.
[0145] In addition, it should be noted that the described
apparatus embodiment is merely an example. The units
described as separate parts may or may not be physically
separate, and parts displayed as units may or may not
be physical units, may be located in one position, or may
be distributed on a plurality of network units. Some or all
the modules may be selected according to actual needs
to achieve the objectives of the solutions of the embod-
iments. In addition, in the accompanying drawings of the
apparatus embodiments provided by the present inven-
tion, connection relationships between modules indicate
that the modules have communication connections with
each other, which may be specifically implemented as
one or more communications buses or signal cables. Per-
sons of ordinary skill in the art may understand and im-
plement the embodiments of the present invention with-
out creative efforts.
[0146] Based on the description of the foregoing im-
plementations, persons skilled in the art may clearly un-
derstand that the present invention may be implemented
by software in addition to necessary universal hardware,
or by dedicated hardware, including a dedicated integrat-
ed circuit, a dedicated CPU, a dedicated memory, a ded-
icated component, and the like. Generally, any functions
that can be performed by a computer program can be
easily implemented by using corresponding hardware.
Moreover, a specific hardware structure used to achieve
a same function may be of various forms, for example,
in a form of an analog circuit, a digital circuit, a dedicated
circuit, or the like. However, as for the present invention,
software program implementation is a better implemen-
tation in most cases. Based on such an understanding,
the technical solutions of the present invention essential-
ly or the part contributing to the prior art may be imple-
mented in a form of a software product. The software
product is stored in a readable storage medium, such as
a floppy disk, a USB flash drive, a removable hard disk,

a read-only memory (ROM, Read-Only Memory), a ran-
dom access memory (RAM, Random Access Memory),
a magnetic disk, or an optical disc of a computer, and
includes several instructions for instructing a computer
device (which may be a personal computer, a server, a
network device, and the like) to perform the methods de-
scribed in the embodiments of the present invention.
[0147] The foregoing embodiments are merely intend-
ed for describing the technical solutions of the present
invention, but not for limiting the present invention. Al-
though the present invention is described in detail with
reference to the foregoing embodiments, persons of or-
dinary skill in the art should understand that they may
still make modifications to the technical solutions de-
scribed in the foregoing embodiments or make equivalent
replacements to some technical features thereof, without
departing from the spirit and scope of the technical so-
lutions of the embodiments of the present invention.

Claims

1. A data scheduling method, comprising:

sending, by a first base station, first downlink
authorization and first downlink data to user
equipment UE at a first transmission time inter-
val TTI by using a first hybrid automatic repeat
request HARQ process, wherein the first down-
link data carries a first new data indicator NDI in
a first state;
sending, by the first base station, second down-
link authorization and second downlink data to
the UE at a second TTI by using a second HARQ
process, wherein the second downlink data car-
ries a second NDI in a second state;
sending, by the first base station, third downlink
authorization and third downlink data to the UE
at a third TTI by using the first HARQ process,
wherein the third downlink data carries the first
NDI in a third state, and the third state is obtained
by inverting the first state of the first NDI; and
receiving, by the first base station at a fourth TTI,
a second feedback result that is sent by a second
base station and that is corresponding to the
second downlink data, and sending, by the first
base station at the fourth TTI by using the sec-
ond HARQ process, fourth downlink authoriza-
tion and the retransmitted second downlink data
to the UE according to negative acknowledge-
ment NACK information comprised in the sec-
ond feedback result, wherein the retransmitted
second downlink data carries the second NDI in
the second state, and there is an inter-station
transmission delay between the second base
station and the first base station.

2. The method according to claim 1, wherein the meth-
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od further comprises:
receiving, by the first base station at a fifth TTI, a first
feedback result that is sent by the second base sta-
tion and that is corresponding to the first downlink
data, and sending, by the first base station at the fifth
TTI by using the first HARQ process, fifth downlink
authorization and the retransmitted first downlink da-
ta to the UE according to NACK information com-
prised in the first feedback result, wherein the re-
transmitted first downlink data carries the first NDI
in the first state, the first state is obtained by inverting
the third state of the first NDI, and a time difference
between the fourth TTI and the second TTI is equal
to a time difference between the fifth TTI and the first
TTI.

3. The method according to claim 1, wherein after the
sending, by the first base station, third downlink au-
thorization and third downlink data to the UE at a
third TTI by using the first HARQ process, the method
further comprises:
sending, by the first base station, sixth downlink au-
thorization and fourth downlink data to the UE at a
sixth TTI by using the first HARQ process, wherein
the fourth downlink data carries the first NDI in the
first state, and the first state is obtained by inverting
the third state of the first NDI.

4. The method according to any one of claims 1 to 3,
wherein the sending, by the first base station, third
downlink authorization and third downlink data to the
UE at a third TTI by using the first HARQ process
comprises:
if the first base station determines, at the third TTI,
that there is no available HARQ process, sending,
by the first base station, the third downlink authori-
zation and the third downlink data to the UE at the
third TTI by using a virtual HARQ process, wherein
the virtual HARQ process is corresponding to the
first HARQ process.

5. The method according to any one of claims 1 to 3,
wherein after the receiving, by the first base station
at a fourth TTI, a second feedback result that is sent
by a second base station and that is corresponding
to the second downlink data, the method further com-
prises:
sending, by the first base station at the fourth TTI by
using the second HARQ process, the fourth downlink
authorization and fifth downlink data to the UE ac-
cording to acknowledgement ACK information com-
prised in the second feedback result, wherein the
fifth downlink data carries the second NDI in a fourth
state, and the fourth state is obtained by inverting
the second state of the second NDI.

6. A data processing method, comprising:

receiving, by user equipment UE at a first trans-
mission time interval TTI by using a first hybrid
automatic repeat request HARQ process, first
downlink authorization sent by a first base sta-
tion, demodulating, according to the first down-
link authorization, first downlink data sent by the
first base station, and sending, to a second base
station, a first feedback result corresponding to
the first downlink data, wherein there is an inter-
station transmission delay between the second
base station and the first base station, and the
first downlink data carries a first new data indi-
cator NDI in a first state;
receiving, by the UE at a second TTI by using a
second HARQ process, second downlink au-
thorization sent by the first base station, demod-
ulating, according to the second downlink au-
thorization, second downlink data sent by the
first base station, and sending, to the second
base station, a second feedback result corre-
sponding to the second downlink data, wherein
the second downlink data carries a second NDI
in a second state;
receiving, by the UE at a third TTI by using the
first HARQ process, third downlink authorization
sent by the first base station, demodulating, ac-
cording to the third downlink authorization, third
downlink data sent by the first base station, and
sending, to the second base station, a third feed-
back result corresponding to the third downlink
data, wherein the third downlink data carries the
first NDI in a third state; and
receiving, by the UE at a fourth TTI by using the
second HARQ process, fourth downlink author-
ization sent by the first base station, demodulat-
ing, according to the fourth downlink authoriza-
tion, the retransmitted second downlink data
sent by the first base station, and sending, to
the second base station, a fourth feedback result
corresponding to the retransmitted second
downlink data, wherein the retransmitted sec-
ond downlink data carries the second NDI in the
second state.

7. The method according to claim 6, wherein the meth-
od further comprises:
receiving, by the UE at a fifth TTI by using the first
HARQ process, fifth downlink authorization sent by
the first base station, and demodulating, according
to the fifth downlink authorization, the retransmitted
first downlink data sent by the first base station,
wherein the retransmitted first downlink data carries
the first NDI in the first state.

8. The method according to claim 6, wherein before the
receiving, by the UE at a fourth TTI by using the
second HARQ process, fourth downlink authoriza-
tion sent by the first base station, the method further
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comprises:
receiving, by the UE at a sixth TTI by using the first
HARQ process, sixth downlink authorization sent by
the first base station, and demodulating, according
to the sixth downlink authorization, fourth downlink
data sent by the first base station, wherein the fourth
downlink data carries the first NDI in the first state.

9. The method according to any one of claims 6 to 8,
wherein the receiving, by the UE at a third TTI by
using the first HARQ process, third downlink author-
ization sent by the first base station comprises:
receiving, by the UE at the third TTI by using a virtual
HARQ process, the third downlink authorization sent
by the first base station, wherein the virtual HARQ
process is corresponding to the first HARQ process.

10. The method according to any one of claims 6 to 8,
wherein after the receiving, by the UE at a fourth TTI
by using the second HARQ process, fourth downlink
authorization sent by the first base station, the meth-
od further comprises:
demodulating, by the UE according to the fourth
downlink authorization, fifth downlink data sent by
the first base station, wherein the fifth downlink data
carries the second NDI in a fourth state.

11. The method according to any one of claims 6 to 8,
wherein the demodulating, according to the third
downlink authorization, third downlink data sent by
the first base station comprises:

receiving, by the UE, the third downlink data ac-
cording to an air interface resource indicated by
the third downlink authorization; and
clearing, by the UE according to the first NDI
that is carried in the third downlink data and that
is in the third state, the first downlink data stored
in a cache corresponding to the first HARQ proc-
ess, and writing the third downlink data into the
cache corresponding to the first HARQ process.

12. The method according to any one of claims 6 to 8,
wherein the demodulating, according to the fourth
downlink authorization, the retransmitted second
downlink data sent by the first base station compris-
es:

receiving, by the UE, the retransmitted second
downlink data according to an air interface re-
source indicated by the fourth downlink author-
ization; and
combining, by the UE according to the second
NDI that is carried in the retransmitted second
downlink data and that is in the second state,
the second downlink data stored in a cache cor-
responding to the second HARQ process with
the retransmitted downlink data, and writing a

combination result into a cache corresponding
to the first HARQ process.

13. Abase station, wherein the base station is specifical-
ly a first base station, and the first base station com-
prises:

a first data processing module, configured to
send first downlink authorization and first down-
link data to user equipment UE at a first trans-
mission time interval TTI by using a first hybrid
automatic repeat request HARQ process,
wherein the first downlink data carries a first new
data indicator NDI in a first state;
a second data processing module, configured
to send second downlink authorization and sec-
ond downlink data to the UE at a second TTI by
using a second HARQ process, wherein the sec-
ond downlink data carries a second NDI in a
second state;
a third data processing module, configured to
send third downlink authorization and third
downlink data to the UE at a third TTI by using
the first HARQ process, wherein the third down-
link data carries the first NDI in a third state, and
the third state is obtained by inverting the first
state of the first NDI; and
a fourth data processing module, configured to:
receive, at a fourth TTI, a second feedback result
that is sent by a second base station and that is
corresponding to the second downlink data, and
send, at the fourth TTI by using the second
HARQ process, fourth downlink authorization
and the retransmitted second downlink data to
the UE according to negative acknowledgement
NACK information comprised in the second
feedback result, wherein the retransmitted sec-
ond downlink data carries the second NDI in the
second state, and there is an inter-station trans-
mission delay between the second base station
and the first base station.

14. The base station according to claim 13, wherein the
first base station further comprises:
a fifth data processing module, configured to: re-
ceive, at a fifth TTI, a first feedback result that is sent
by the second base station and that is corresponding
to the first downlink data, and send, at the fifth TTI
by using the first HARQ process, fifth downlink au-
thorization and the retransmitted first downlink data
to the UE according to NACK information comprised
in the first feedback result, wherein the retransmitted
first downlink data carries the first NDI in the first
state, the first state is obtained by inverting the third
state of the first NDI, and a time difference between
the fourth TTI and the second TTI is equal to a time
difference between the fifth TTI and the first TTI.
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15. The base station according to claim 13, wherein the
first base station further comprises:
a sixth data processing module, configured to: after
the third data processing module sends the third
downlink authorization and the third downlink data
to the UE at the third TTI by using the first HARQ
process, send sixth downlink authorization and
fourth downlink data to the UE at a sixth TTI by using
the first HARQ process, wherein the fourth downlink
data carries the first NDI in the first state, and the
first state is obtained by inverting the third state of
the first NDI.

16. The base station according to any one of claims 13
to 15, wherein the third data processing module is
specifically configured to: if the first base station de-
termines, at the third TTI, that there is no available
HARQ process, send the third downlink authoriza-
tion and the third downlink data to the UE at the third
TTI by using a virtual HARQ process, wherein the
virtual HARQ process is corresponding to the first
HARQ process.

17. The base station according to any one of claims 13
to 15, wherein after receiving, at the fourth TTI, the
second feedback result that is sent by the second
base station and that is corresponding to the second
downlink data, the fourth data processing module is
further configured to send, at the fourth TTI by using
the second HARQ process, the fourth downlink au-
thorization and fifth downlink data to the UE accord-
ing to acknowledgement ACK information comprised
in the second feedback result, wherein the fifth down-
link data carries the second NDI in a fourth state,
and the fourth state is obtained by inverting the sec-
ond state of the second NDI.

18. User equipment UE, comprising:

a first data processing module, configured to:
receive, at a first transmission time interval TTI
by using a first hybrid automatic repeat request
HARQ process, first downlink authorization sent
by a first base station, demodulate, according
to the first downlink authorization, first downlink
data sent by the first base station, and send, to
a second base station, a first feedback result
corresponding to the first downlink data, wherein
there is an inter-station transmission delay be-
tween the second base station and the first base
station, and the first downlink data carries a first
new data indicator NDI in a first state;
a second data processing module, configured
to: receive, at a second TTI by using a second
HARQ process, second downlink authorization
sent by the first base station, demodulate, ac-
cording to the second downlink authorization,
second downlink data sent by the first base sta-

tion, and send, to the second base station, a
second feedback result corresponding to the
second downlink data, wherein the second
downlink data carries a second NDI in a second
state;
a third data processing module, configured to:
receive, at a third TTI by using the first HARQ
process, third downlink authorization sent by the
first base station, demodulate, according to the
third downlink authorization, third downlink data
sent by the first base station, and send, to the
second base station, a third feedback result cor-
responding to the third downlink data, wherein
the third downlink data carries the first NDI in a
third state; and
a fourth data processing module, configured to:
receive, at a fourth TTI by using the second
HARQ process, fourth downlink authorization
sent by the first base station, demodulate, ac-
cording to the fourth downlink authorization, the
retransmitted second downlink data sent by the
first base station, and send, to the second base
station, a fourth feedback result corresponding
to the retransmitted second downlink data,
wherein the retransmitted second downlink data
carries the second NDI in the second state.

19. The user equipment according to claim 18, wherein
the user equipment further comprises:
a fifth data processing module, configured to: re-
ceive, at a fifth TTI by using the first HARQ process,
fifth downlink authorization sent by the first base sta-
tion, and demodulate, according to the fifth downlink
authorization, the retransmitted first downlink data
sent by the first base station, wherein the retrans-
mitted first downlink data carries the first NDI in the
first state.

20. The user equipment according to claim 18, wherein
the user equipment further comprises: a sixth data
processing module, configured to: before the fourth
data processing module receives, at the fourth TTI
by using the second HARQ process, the fourth down-
link authorization sent by the first base station, re-
ceive, at a sixth TTI by using the first HARQ process,
sixth downlink authorization sent by the first base
station, and demodulate, according to the sixth
downlink authorization, fourth downlink data sent by
the first base station, wherein the fourth downlink
data carries the first NDI in the first state.

21. The user equipment according to any one of claims
18 to 20, wherein the third data processing module
is specifically configured to receive, at the third TTI
by using a virtual HARQ process, the third downlink
authorization sent by the first base station, and the
virtual HARQ process is corresponding to the first
HARQ process.
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22. The user equipment according to any one of claims
18 to 20, wherein the fourth data processing module
is further configured to demodulate, according to the
fourth downlink authorization, fifth downlink data
sent by the first base station, wherein the fifth down-
link data carries the second NDI in a fourth state.

23. The user equipment according to any one of claims
18 to 20, wherein the third data processing module
is specifically configured to: receive the third down-
link data according to an air interface resource indi-
cated by the third downlink authorization; and clear,
according to the first NDI that is carried in the third
downlink data and that is in the third state, the first
downlink data stored in a cache corresponding to
the first HARQ process, and write the third downlink
data into the cache corresponding to the first HARQ
process.

24. The user equipment according to any one of claims
18 to 20, wherein the fourth data processing module
is specifically configured to: receive the retransmit-
ted second downlink data according to an air inter-
face resource indicated by the fourth downlink au-
thorization; and combine, according to the second
NDI that is carried in the retransmitted second down-
link data and that is in the second state, the second
downlink data stored in a cache corresponding to
the second HARQ process with the retransmitted
downlink data, and write a combination result into a
cache corresponding to the first HARQ process.

49 50 



EP 3 358 772 A1

27



EP 3 358 772 A1

28



EP 3 358 772 A1

29



EP 3 358 772 A1

30



EP 3 358 772 A1

31



EP 3 358 772 A1

32



EP 3 358 772 A1

33



EP 3 358 772 A1

34



EP 3 358 772 A1

35



EP 3 358 772 A1

36



EP 3 358 772 A1

37

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 772 A1

38

5

10

15

20

25

30

35

40

45

50

55



EP 3 358 772 A1

39

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 201510700640 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

