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(54) HALF-DUPLEX FREQUENCY-DIVISION DUPLEX COMMUNICATION METHOD, BASE 
STATION, AND TERMINAL

(57) Embodiments of the present invention provide
a half-duplex frequency division duplex communication
method, a base station and a terminal, including: when
a terminal switches from a downlink subframe to an ad-
jacent uplink subframe, generating a first guard period,
where that the terminal does not process any signal in
the first guard period is defined, that is, the terminal nei-
ther receives downlink data nor sends an uplink signal
in the first guard period, and therefore uncertainty of a
terminal behavior during a downlink-to-uplink switching
process of the terminal is avoided, and successful send-

ing of the uplink subframe can be ensured; and when the
terminal switches from an uplink subframe to a downlink
subframe, generating a second guard period, where the
second guard period overlaps the uplink subframe or the
downlink subframe, and that the terminal does not proc-
ess any signal in the second guard period is defined, and
therefore uncertainty of a terminal behavior during an
uplink-to-downlink switching process of the terminal is
avoided. By defining new terminal behaviors, the embod-
iments of the present invention can ensure that a network
and the terminal can normally transmit and receive data.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
communications technologies, and in particular, to a half-
duplex frequency division duplex (Frequency Division
Duplex, FDD for short) communication method, a base
station, and a terminal.

BACKGROUND

[0002] In a Long Term Evolution (Long Term Evolution,
LTE for short) system of the 3rd Generation Partnership
Project (3rd Generation Partnership Project, 3GPP for
short), for half-duplex FDD operations, during downlink-
to-uplink switching, a terminal generates a guard period
(Guard period, GP for short), and in this guard period,
the terminal does not receive data of a last part of a down-
link subframe overlapping the guard period. However,
neither a guard period nor a corresponding terminal be-
havior is defined for uplink-to-downlink switching.
[0003] To achieve low complexity or low costs of a half-
duplex FDD terminal, when the half-duplex FDD terminal
uses an oscillator to maintain a downlink receive frequen-
cy and an uplink transmit frequency, because an FDD
system operates at different frequencies in the uplink and
downlink, when the terminal switches from downlink to
uplink, the oscillator needs to switch the frequency from
a downlink frequency to an uplink frequency. When the
terminal switches from uplink to downlink, the oscillator
needs to switch the frequency from the uplink frequency
to the downlink frequency.
[0004] However, when the oscillator switches a fre-
quency channel number, an adjustment time is needed
from a moment the oscillator performs the switching to a
moment when the oscillator becomes stable, while the
adjustment time leads to a change in a guard period for
the uplink-to-downlink switching or downlink-to-uplink
switching of the terminal, and if the guard period is not
changed correspondingly, normal data transmission and
receiving of the terminal are be affected. Therefore, new
terminal behaviors need to be defined.

SUMMARY

[0005] Embodiments of the present invention provide
a half-duplex frequency division duplex communication
method, a base station, and a terminal, so as to ensure
performance of a half-duplex FDD terminal and perform-
ance of a network side.
[0006] A first aspect of the present invention provides
a terminal, including:

a generation module, configured to: when data
processing of the terminal switches from a downlink
subframe to an adjacent uplink subframe, generate
a first guard period, where the first guard period is

greater than or equal to 1 millisecond; and
a processing module, configured to skip processing
any signal in the first guard period.

[0007] In a first possible implementation manner of the
first aspect of the present invention, when the first guard
period is greater than 1 millisecond, the first guard period
overlaps the downlink subframe and a last part of a first
downlink subframe immediately preceding the downlink
subframe; and
the processing module is specifically configured to: skip
receiving a downlink signal in the downlink subframe and
the last part of the first downlink subframe.
[0008] In a second possible implementation manner of
the first aspect of the present invention, when the first
guard period is greater than 1 millisecond, the first guard
period overlaps the downlink subframe and a last part of
an uplink subframe immediately preceding the downlink
subframe; and
the processing module is specifically configured to: skip
receiving a downlink signal in the downlink subframe,
and skip sending an uplink signal in the last part of the
uplink subframe immediately preceding the downlink
subframe.
[0009] In a third possible implementation manner of
the first aspect of the present invention, when the first
guard period is equal to 1 millisecond, the first guard pe-
riod overlaps the downlink subframe, and the processing
module is specifically configured to:

skip receiving a downlink signal in the downlink sub-
frame.

[0010] With reference to the first aspect of the present
invention and the first to third possible implementation
manners of the first aspect, in a fourth possible imple-
mentation manner of the first aspect of the present in-
vention, the generation module is specifically configured
to:

generate the first guard period according to a round
trip time and a first switching time, where the first
switching time includes: a frequency adjustment time
and a power adjustment time, the frequency adjust-
ment time is an adjustment time for switching from
a downlink frequency to an uplink frequency by an
oscillator of the terminal, and the power adjustment
time is an adjustment time for adjusting a power from
0 to an uplink transmit power by the terminal.

[0011] In a fifth possible implementation manner of the
first aspect of the present invention, the first guard period
is less than or equal to a sum of the round trip time and
the first switching time.
[0012] In a sixth possible implementation manner of
the first aspect of the present invention, the generation
module is specifically configured to add the round trip
time and the first switching time, to obtain the first guard
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period.
[0013] With reference to the first aspect of the present
invention and the first to sixth possible implementation
manners of the first aspect, in a seventh possible imple-
mentation manner of the first aspect of the present in-
vention, the terminal is not scheduled by the base station
in the downlink subframe.
[0014] A second aspect of the present invention pro-
vides a base station, including:

a determining module, configured to: when data
processing of a terminal switches from a downlink
subframe to an adjacent uplink subframe, determine
that a first guard period generated by the terminal
overlaps the downlink subframe, where the first
guard period is greater than or equal to 1 millisecond;
and
a scheduling configuration module, configured to
configure the base station to skip scheduling the ter-
minal in the downlink subframe, or set a scheduling
priority of the terminal in the downlink subframe to a
lowest level.

[0015] In a first possible implementation manner of the
second aspect of the present invention, the determining
module is specifically configured to:

determine whether the first guard period generated
by the terminal is greater than or equal to 1 millisec-
ond; and
if yes, determine that the first guard period overlaps
the downlink subframe.

[0016] In a second possible implementation manner of
the second aspect of the present invention, when the first
guard period is greater than 1 millisecond, the first guard
period overlaps the downlink subframe and a last part of
a first downlink subframe immediately preceding the
downlink subframe.
[0017] In a third possible implementation manner of
the second aspect of the present invention, when the first
guard period is greater than 1 millisecond, the first guard
period overlaps the downlink subframe and a last part of
an uplink subframe immediately preceding the downlink
subframe.
[0018] In a fourth possible implementation manner of
the second aspect of the present invention, when the first
guard period is equal to 1 millisecond, the first guard pe-
riod overlaps the downlink subframe.
[0019] A third aspect of the present invention provides
a terminal, including:

a generation module, configured to: when data
processing of the terminal switches from a downlink
subframe to an adjacent uplink subframe, generate
a first guard period, where the first guard period is
less than 1 millisecond, the first guard period over-
laps a last part of the downlink subframe, and the

terminal is not scheduled by a base station in a last
timeslot of the downlink subframe; and
a processing module, configured to skip receiving a
downlink signal in the first guard period.

[0020] In a first possible implementation manner of the
third aspect of the present invention, the generation mod-
ule is specifically configured to:

generate the first guard period according to a round
trip time and a first switching time, where the first
switching time includes: a frequency adjustment time
and a power adjustment time, the frequency adjust-
ment time is an adjustment time for switching from
a downlink frequency to an uplink frequency by an
oscillator of the terminal, and the power adjustment
time is an adjustment time for adjusting a power from
0 to an uplink transmit power by the terminal.

[0021] In a second possible implementation manner of
the third aspect of the present invention, the generation
module is specifically configured to:

if the first switching time is included in the round trip
time, use the round trip time or the first switching
time as the first guard period; or
if the first switching time does not overlap the round
trip time, add the round trip time and the first switch-
ing time, to obtain the first guard period.

[0022] A fourth aspect of the present invention pro-
vides a base station, including:

a determining module, configured to: when data
processing of a terminal switches from a downlink
subframe to an adjacent uplink subframe, determine
that a first guard period generated by the terminal
overlaps a last timeslot of the downlink subframe,
where the first guard period is less than 1 millisecond;
and
a scheduling configuration module, configured to
configure the base station to skip scheduling the ter-
minal in the last timeslot of the downlink subframe,
or set a scheduling priority of the terminal in the last
timeslot of the downlink subframe to a lowest level.

[0023] In a first possible implementation manner of the
fourth aspect of the present invention, the determining
module is specifically configured to:

determine whether the first guard period generated
by the terminal is greater than or equal to 0.5 milli-
seconds and less than 1 millisecond; and
if yes, determine that the first guard period overlaps
the last timeslot of the downlink subframe.

[0024] A fifth aspect of the present invention provides
a terminal, including:
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a generation module, configured to: when data
processing of the terminal switches from an uplink
subframe to an adjacent downlink subframe, gener-
ate a second guard period; and
a processing module, configured to skip processing
any signal in the second guard period, or configured
to skip processing any signal in a subframe in which
the second guard period is located.

[0025] In a first possible implementation manner of the
fifth aspect of the present invention, the generation mod-
ule is specifically configured to:

when data processing of the terminal switches from
an uplink subframe to an adjacent downlink sub-
frame, determine whether the downlink subframe in-
cludes physical hybrid automatic repeat request in-
dicator channel PHICH information sent to the ter-
minal;
if the downlink subframe includes the PHICH infor-
mation sent to the terminal, generate the second
guard period, where the second guard period over-
laps the uplink subframe; or
if the downlink subframe does not include the PHICH
information sent to the terminal, generate the second
guard period, where the second guard period over-
laps the downlink subframe.

[0026] In a second possible implementation manner of
the fifth aspect of the present invention, the generation
module is specifically configured to:

when data processing of the terminal switches from
an uplink subframe to an adjacent downlink sub-
frame, determine whether the uplink subframe in-
cludes any one of the following uplink signals: a
sounding reference signal SRS, a channel quality
indicator CQI, and physical uplink control channel
PUCCH information;
if the uplink subframe includes any one of the uplink
signals, generate the second guard period, where
the second guard period overlaps the downlink sub-
frame; or
if the uplink subframe does not include any one of
the uplink signals, generate the second guard period,
where the second guard period overlaps the uplink
subframe.

[0027] With reference to the fifth aspect of the present
invention and the first and second possible implementa-
tion manners of the fifth aspect, in a third possible imple-
mentation manner of the fifth aspect of the present in-
vention, the second guard period is less than 1 millisec-
ond, the second guard period overlaps a first part of the
downlink subframe, where the first part of the downlink
subframe is an overlapping part between the second
guard period and the downlink subframe, and the
processing module is specifically configured to:

skip receiving a downlink signal in the first part of the
downlink subframe, or skip receiving a downlink sig-
nal in the downlink subframe.

[0028] With reference to the fifth aspect of the present
invention and the first and second possible implementa-
tion manners of the fifth aspect, in a fourth possible im-
plementation manner of the fifth aspect of the present
invention, the second guard period is less than 1 milli-
second, the second guard period overlaps a last part of
the uplink subframe, where the last part of the uplink sub-
frame is an overlapping part between the second guard
period and the uplink subframe, and the processing mod-
ule is specifically configured to:

skip sending an uplink signal in the last part of the
uplink subframe, or skip sending an uplink signal in
the uplink subframe.

[0029] With reference to the fifth aspect of the present
invention and the first and second possible implementa-
tion manners of the fifth aspect, in a fifth possible imple-
mentation manner of the fifth aspect of the present in-
vention, the second guard period is equal to 1 millisec-
ond, the second guard period overlaps the downlink sub-
frame, and the processing module is specifically config-
ured to:

skip receiving a downlink signal in the downlink sub-
frame.

[0030] With reference to the fifth aspect of the present
invention and the first and second possible implementa-
tion manners of the fifth aspect, in a sixth possible im-
plementation manner of the fifth aspect of the present
invention, the second guard period is equal to 1 millisec-
ond, the second guard period overlaps the uplink sub-
frame, and the processing module is specifically config-
ured to:

skip sending an uplink signal in the uplink subframe.

[0031] With reference to the fifth aspect of the present
invention and the first to sixth possible implementation
manners of the fifth aspect, in a seventh possible imple-
mentation manner of the fifth aspect of the present in-
vention, the terminal is not scheduled by a base station
in the second guard period, or the terminal is not sched-
uled by a base station in a subframe in which the second
guard period is located.
[0032] With reference to the third or fifth possible im-
plementation manner of the fifth aspect of the present
invention, in an eighth possible implementation manner
of the fifth aspect of the present invention, the downlink
signal includes any one or more of: a physical downlink
control channel PDCCH signal, an enhanced physical
downlink control channel EPDCCH signal, a cell-specific
reference signal, a multimedia broadcast multicast serv-
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ice single frequency network MBSFN signal, a service
data signal, a physical hybrid automatic repeat request
indicator channel PHICH signal, and a physical control
format indicator channel PCFICH signal.
[0033] In a ninth possible implementation manner of
the fifth aspect of the present invention, when the second
guard period overlaps the first part of the downlink sub-
frame, if the terminal is configured by the base station to
receive an enhanced physical downlink control channel
EPDCCH signal in the downlink subframe, the process-
ing module is specifically configured to:

skip receiving the EPDCCH signal or the downlink
signal in the first part of the downlink subframe.

[0034] In a tenth possible implementation manner of
the fifth aspect of the present invention, when the second
guard period overlaps the first part of the downlink sub-
frame, if the terminal is configured by the base station to
receive an enhanced physical downlink control channel
EPDCCH signal in the downlink subframe, the process-
ing module is specifically configured to:

determine whether the second guard period over-
laps a receiving time of the EPDCCH signal;
if the second guard period overlaps the receiving
time of the EPDCCH signal, skip receiving the EP-
DCCH signal or the downlink signal in the downlink
subframe; or
if the second guard period does not overlap the re-
ceiving time of the EPDCCH signal, skip receiving
the EPDCCH signal or the downlink signal in the first
part of the downlink subframe.

[0035] In an eleventh possible implementation manner
of the fifth aspect of the present invention, when the sec-
ond guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive a multimedia broadcast multicast service sin-
gle frequency network MBSFN signal in the downlink
subframe, the processing module is specifically config-
ured to:

skip receiving the MBSFN signal or the downlink sig-
nal in the first part of the downlink subframe.

[0036] In a twelfth possible implementation manner of
the fifth aspect of the present invention, when the second
guard period overlaps the first part of the downlink sub-
frame, if the terminal is configured by the base station to
receive a multimedia broadcast multicast service single
frequency network MBSFN signal in the downlink sub-
frame, the processing module is specifically configured
to:

determine whether the second guard period over-
laps a receiving time of the MBSFN signal;
if the second guard period overlaps the receiving

time of the MBSFN signal, skip receiving the MBSFN
signal or the downlink signal in the downlink sub-
frame; or
if the second guard period does not overlap the re-
ceiving time of the MBSFN signal, skip receiving the
MBSFN signal or the downlink signal in the first part
of the downlink subframe.

[0037] In a thirteenth possible implementation manner
of the fifth aspect of the present invention, when the sec-
ond guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive a physical downlink shared channel PDSCH
signal in the downlink subframe, the processing module
is specifically configured to:

determine whether a physical downlink control chan-
nel PDCCH signal corresponding to the PDSCH sig-
nal is included in the downlink subframe;
if the PDCCH signal is included in the downlink sub-
frame, skip receiving the PDSCH signal or the down-
link signal in the downlink subframe; or
if the PDCCH signal is not included in the downlink
subframe, skip receiving the PDSCH signal or the
downlink signal in the first part of the downlink sub-
frame.

[0038] With reference to the third or fifth possible im-
plementation manner of the fifth aspect of the present
invention, in a fourteenth possible implementation man-
ner of the fifth aspect of the present invention, when the
terminal skips receiving a downlink signal in the first part
of the downlink subframe, or skips receiving a downlink
signal in the downlink subframe, if the downlink subframe
includes the PHICH information sent to the terminal, the
terminal receives, in the Nth downlink subframe after the
downlink subframe, the PHICH information sent to the
terminal, where N is a positive integer greater than or
equal to 1.
[0039] With reference to the fifth aspect of the present
invention and the first to fourteenth possible implemen-
tation manners of the fifth aspect, in a fifteenth possible
implementation manner of the fifth aspect of the present
invention, the generation module is specifically config-
ured to:

generate the second guard period according to a
round trip time and a second switching time, where
the second switching time includes: a frequency ad-
justment time and a power adjustment time, the fre-
quency adjustment time is an adjustment time for
switching from an uplink frequency to a downlink fre-
quency by an oscillator of the terminal, and the power
adjustment time is an adjustment time for adjusting
a downlink power of the terminal from 0 to a transmit
power.

[0040] In a sixteenth possible implementation manner
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of the fifth aspect of the present invention, if the second
switching time is greater than the round trip time, the
generation module is specifically configured to:

subtract the round trip time from the second switch-
ing time, to obtain the second guard period.

[0041] A sixth aspect of the present invention provides
a base station, including:

a determining module, configured to: when data
processing of a terminal switches from an uplink sub-
frame to an adjacent downlink subframe, determine
a second guard period generated by the terminal;
and
a scheduling configuration module, configured to
configure the base station to skip scheduling the ter-
minal in the second guard period or in a subframe in
which the second guard period is located, or set a
scheduling priority of the terminal in the second
guard period or in a subframe in which the second
guard period is located to a lowest level.

[0042] In a first possible implementation manner of the
sixth aspect of the present invention, the determining
module is specifically configured to:

when data processing of the terminal switches from
an uplink subframe to an adjacent downlink sub-
frame, determine whether the downlink subframe in-
cludes physical hybrid automatic repeat request in-
dicator channel PHICH information sent to the ter-
minal;
if the downlink subframe includes the PHICH infor-
mation sent to the terminal, determine that the sec-
ond guard period overlaps the uplink subframe; or
if the downlink subframe does not include the PHICH
information sent to the terminal, determine that the
second guard period overlaps the downlink sub-
frame; and
the scheduling configuration module is specifically
configured to:

if the second guard period overlaps the uplink
subframe, configure the base station to skip
scheduling the terminal in a last part of the uplink
subframe or in the uplink subframe, or set a
scheduling priority of the terminal in a last part
of the uplink subframe or in the uplink subframe
to a lowest level, where the last part of the uplink
subframe is an overlapping part between the
second guard period and the uplink subframe; or
if the second guard period overlaps the downlink
subframe, configure the base station to skip
scheduling the terminal in a first part of the down-
link subframe or in the downlink subframe, or
set a scheduling priority of the terminal in a first
part of the downlink subframe or in the downlink

subframe to a lowest level, where the first part
of the downlink subframe is an overlapping part
between the second guard period and the down-
link subframe.

[0043] In a second possible implementation manner of
the sixth aspect of the present invention, the determining
module is specifically configured to:

when data processing of the terminal switches from
an uplink subframe to an adjacent downlink sub-
frame, determine whether the uplink subframe in-
cludes any one of the following uplink signals: a
sounding reference signal SRS, a channel quality
indicator CQI, and physical uplink control channel
PUCCH information;
if the uplink subframe includes any one of the uplink
signals, determine that the second guard period
overlaps the downlink subframe; or
if the uplink subframe does not include any one of
the uplink signals, determine that the second guard
period overlaps the uplink subframe; and
the scheduling configuration module is specifically
configured to:

if the second guard period overlaps the uplink
subframe, configure the base station to skip
scheduling the terminal in a last part of the uplink
subframe or in the uplink subframe, or set a
scheduling priority of the terminal in a last part
of the uplink subframe or in the uplink subframe
to a lowest level, where the last part of the uplink
subframe is an overlapping part between the
second guard period and the uplink subframe; or
if the second guard period overlaps the downlink
subframe, configure the base station to skip
scheduling the terminal in a first part of the down-
link subframe or in the downlink subframe, or
set a scheduling priority of the terminal in a first
part of the downlink subframe or in the downlink
subframe to a lowest level, where the first part
of the downlink subframe is an overlapping part
between the second guard period and the down-
link subframe.

[0044] In a third possible implementation manner of
the sixth aspect of the present invention, when the base
station skips scheduling the terminal in the first part of
the downlink subframe or in the downlink subframe, or
sets the scheduling priority of the terminal in the first part
of the downlink subframe or in the downlink subframe to
the lowest level, if the downlink subframe includes the
PHICH information sent to the terminal, the base station
sends, in the Nth downlink subframe after the downlink
subframe, the PHICH information to the terminal, where
N is a positive integer greater than or equal to 1.
[0045] A seventh aspect of the present invention pro-
vides a half-duplex frequency division duplex communi-
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cation method, including:

when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe,
generating, by the terminal, a first guard period,
where the first guard period is greater than or equal
to 1 millisecond; and
skipping, by the terminal, processing any signal in
the first guard period.

[0046] In a first possible implementation manner of the
seventh aspect of the present invention, when the first
guard period is greater than 1 millisecond, the first guard
period overlaps the downlink subframe and a last part of
a first downlink subframe immediately preceding the
downlink subframe, and the skipping, by the terminal,
processing any signal in the first guard period includes:

skipping, by the terminal, receiving a downlink signal
in the downlink subframe and the last part of the first
downlink subframe.

[0047] In a second possible implementation manner of
the seventh aspect of the present invention, when the
first guard period is greater than 1 millisecond, the first
guard period overlaps the downlink subframe and a last
part of an uplink subframe immediately preceding the
downlink subframe, and the skipping, by the terminal,
processing any signal in the first guard period includes:

skipping, by the terminal, receiving a downlink signal
in the downlink subframe, and skipping sending an
uplink signal in the last part of the uplink subframe
immediately preceding the downlink subframe.

[0048] In a third possible implementation manner of
the seventh aspect of the present invention, when the
first guard period is equal to 1 millisecond, the first guard
period overlaps the downlink subframe, and the skipping,
by the terminal, processing any signal in the first guard
period includes:

skipping, by the terminal, receiving a downlink signal
in the downlink subframe.

[0049] With reference to the seventh aspect of the
present invention and the first to third possible implemen-
tation manners of the seventh aspect, in a fourth possible
implementation manner of the seventh aspect of the
present invention, the generating, by the terminal, a first
guard period includes:

generating, by the terminal, the first guard period ac-
cording to a round trip time and a first switching time,
where the first switching time includes: a frequency
adjustment time and a power adjustment time, the
frequency adjustment time is an adjustment time for
switching from a downlink frequency to an uplink fre-

quency by an oscillator of the terminal, and the power
adjustment time is an adjustment time for adjusting
a power from 0 to an uplink transmit power by the
terminal.

[0050] In a fifth possible implementation manner of the
seventh aspect of the present invention, the first guard
period is less than or equal to a sum of the round trip time
and the first switching time.
[0051] In a sixth possible implementation manner of
the seventh aspect of the present invention, the gener-
ating, by the terminal, the first guard period according to
a round trip time and a first switching time includes:

adding, by the terminal, the round trip time and the
first switching time, to obtain the first guard period.

[0052] With reference to the seventh aspect of the
present invention and the first to sixth possible imple-
mentation manners of the seventh aspect, in a seventh
possible implementation manner of the seventh aspect
of the present invention, the terminal is not scheduled by
the base station in the downlink subframe.
[0053] An eighth aspect of the present invention pro-
vides a half-duplex frequency division duplex communi-
cation method, including:

when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe,
determining, by a base station, that a first guard pe-
riod generated by the terminal overlaps the downlink
subframe, where the first guard period is greater than
or equal to 1 millisecond; and
skipping, by the base station, scheduling the terminal
in the downlink subframe, or setting a scheduling
priority of the terminal in the downlink subframe to a
lowest level.

[0054] In a first possible implementation manner of the
eighth aspect of the present invention, the determining,
by a base station, that a first guard period generated by
the terminal overlaps the downlink subframe includes:

determining, by the base station, whether the first
guard period generated by the terminal is greater
than or equal to 1 millisecond; and
if yes, determining, by the base station, that the first
guard period overlaps the downlink subframe.

[0055] In a second possible implementation manner of
the eighth aspect of the present invention, when the first
guard period is greater than 1 millisecond, the first guard
period overlaps the downlink subframe and a last part of
a first downlink subframe immediately preceding the
downlink subframe.
[0056] In a third possible implementation manner of
the eighth aspect of the present invention, when the first
guard period is greater than 1 millisecond, the first guard
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period overlaps the downlink subframe and a last part of
an uplink subframe immediately preceding the downlink
subframe.
[0057] In a fourth possible implementation manner of
the eighth aspect of the present invention, when the first
guard period is equal to 1 millisecond, the first guard pe-
riod overlaps the downlink subframe.
[0058] A ninth aspect of the present invention provides
a half-duplex frequency division duplex communication
method, including:

when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe,
generating, by the terminal, a first guard period,
where the first guard period is less than 1 millisecond,
the first guard period overlaps a last part of the down-
link subframe, and the terminal is not scheduled by
a base station in a last timeslot of the downlink sub-
frame; and
skipping, by the terminal, receiving a downlink signal
in the first guard period.

[0059] In a first possible implementation manner of the
ninth aspect of the present invention, the generating, by
the terminal, a first guard period includes:

generating, by the terminal, the first guard period ac-
cording to a round trip time and a first switching time,
where the first switching time includes: a frequency
adjustment time and a power adjustment time, the
frequency adjustment time is an adjustment time for
switching from a downlink frequency to an uplink fre-
quency by an oscillator of the terminal, and the power
adjustment time is an adjustment time for adjusting
a power from 0 to an uplink transmit power by the
terminal.

[0060] In a second possible implementation manner of
the ninth aspect of the present invention, the generating,
by the terminal, the first guard period according to a round
trip time and a first switching time includes:

if the first switching time is included in the round trip
time, using, by the terminal, the round trip time or
the first switching time as the first guard period; or
if the first switching time does not overlap the round
trip time, adding, by the terminal, the round trip time
and the first switching time, to obtain the first guard
period.

[0061] A tenth aspect of the present invention provides
a half-duplex frequency division duplex communication
method, including:

when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe,
determining, by a base station, that a first guard pe-
riod generated by the terminal overlaps a last times-

lot of the downlink subframe, where the first guard
period is less than 1 millisecond; and
skipping, by the base station, scheduling the terminal
in the last timeslot of the downlink subframe, or set-
ting a scheduling priority of the terminal in the last
timeslot of the downlink subframe to a lowest level.

[0062] In a first possible implementation manner of the
tenth aspect of the present invention, the determining,
by a base station, that a first guard period generated by
the terminal overlaps a last timeslot of the downlink sub-
frame includes:

determining, by the base station, whether the first
guard period generated by the terminal is greater
than or equal to 0.5 milliseconds and less than 1
millisecond; and
if yes, determining, by the base station, that the first
guard period overlaps the last timeslot of the down-
link subframe.

[0063] An eleventh aspect of the present invention pro-
vides a half-duplex frequency division duplex communi-
cation method, including:

when data processing of a terminal switches from
an uplink subframe to an adjacent downlink sub-
frame, generating, by the terminal, a second guard
period; and
skipping, by the terminal, processing any signal in
the second guard period, or skipping, by the terminal,
processing any signal in a subframe in which the
second guard period is located.

[0064] In a first possible implementation manner of the
eleventh aspect of the present invention, the generating,
by the terminal, a second guard period includes:

determining, by the terminal, whether the downlink
subframe includes physical hybrid automatic repeat
request indicator channel PHICH information sent to
the terminal;
if the downlink subframe includes the PHICH infor-
mation sent to the terminal, generating, by the ter-
minal, the second guard period, where the second
guard period overlaps the uplink subframe; or
if the downlink subframe does not include the PHICH
information sent to the terminal, generating, by the
terminal, the second guard period, where the second
guard period overlaps the downlink subframe.

[0065] In a second possible implementation manner of
the eleventh aspect of the present invention, the gener-
ating, by the terminal, a second guard period includes:

determining, by the terminal, whether the uplink sub-
frame includes any one of the following uplink sig-
nals: a sounding reference signal SRS, a channel
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quality indicator CQI, and physical uplink control
channel PUCCH information;
if the uplink subframe includes any one of the uplink
signals, generating, by the terminal, the second
guard period, where the second guard period over-
laps the downlink subframe; or
if the uplink subframe does not include any one of
the uplink signals, generating, by the terminal, the
second guard period, where the second guard period
overlaps the uplink subframe.

[0066] With reference to the eleventh aspect of the
present invention and the first and second possible im-
plementation manners of the eleventh aspect, in a third
possible implementation manner of the eleventh aspect
of the present invention, the second guard period is less
than 1 millisecond, the second guard period overlaps a
first part of the downlink subframe, where the first part of
the downlink subframe is an overlapping part between
the second guard period and the downlink subframe, and
the skipping, by the terminal, processing any signal in
the second guard period includes:

skipping, by the terminal, receiving a downlink signal
in the first part of the downlink subframe; and
the skipping, by the terminal, processing any signal
in a subframe in which the second guard period is
located includes:

skipping, by the terminal, receiving a downlink
signal in the downlink subframe.

[0067] With reference to the eleventh aspect of the
present invention and the first and second possible im-
plementation manners of the eleventh aspect, in a fourth
possible implementation manner of the eleventh aspect
of the present invention, the second guard period is less
than 1 millisecond, the second guard period overlaps a
last part of the uplink subframe, where the last part of the
uplink subframe is an overlapping part between the sec-
ond guard period and the uplink subframe, and the skip-
ping, by the terminal, processing any signal in the second
guard period includes:

skipping, by the terminal, sending an uplink signal in
the last part of the uplink subframe; and
the skipping, by the terminal, processing any signal
in a subframe in which the second guard period is
located includes:

skipping, by the terminal, sending an uplink sig-
nal in the uplink subframe.

[0068] With reference to the eleventh aspect of the
present invention and the first and second possible im-
plementation manners of the eleventh aspect, in a fifth
possible implementation manner of the eleventh aspect
of the present invention, the second guard period is equal

to 1 millisecond, and the second guard period overlaps
the downlink subframe;
the skipping, by the terminal, processing any signal in
the second guard period includes:

skipping, by the terminal, receiving a downlink signal
in the downlink subframe; and
the skipping, by the terminal, processing any signal
in a subframe in which the second guard period is
located includes:

skipping, by the terminal, receiving a downlink
signal in the downlink subframe.

[0069] With reference to the eleventh aspect of the
present invention and the first and second possible im-
plementation manners of the eleventh aspect, in a sixth
possible implementation manner of the eleventh aspect
of the present invention, the second guard period is equal
to 1 millisecond, and the second guard period overlaps
the uplink subframe;
the skipping, by the terminal, processing any signal in
the second guard period includes:

skipping, by the terminal, sending an uplink signal in
the uplink subframe; and
the skipping, by the terminal, processing any signal
in a subframe in which the second guard period is
located includes:

skipping, by the terminal, sending an uplink sig-
nal in the uplink subframe.

[0070] With reference to the eleventh aspect of the
present invention and the first to sixth possible imple-
mentation manners of the eleventh aspect, in a seventh
possible implementation manner of the eleventh aspect
of the present invention, the terminal is not scheduled by
a base station in the second guard period, or the terminal
is not scheduled by a base station in a subframe in which
the second guard period is located.
[0071] With reference to the third or fifth possible im-
plementation manner of the eleventh aspect of the
present invention, in an eighth possible implementation
manner of the eleventh aspect of the present invention,
the downlink signal includes any one or more of: a phys-
ical downlink control channel PDCCH signal, an en-
hanced physical downlink control channel EPDCCH sig-
nal, a cell-specific reference signal, a multimedia broad-
cast multicast service single frequency network MBSFN
signal, a service data signal, a physical hybrid automatic
repeat request indicator channel PHICH signal, and a
physical control format indicator channel PCFICH signal.
[0072] In a ninth possible implementation manner of
the eleventh aspect of the present invention, when the
second guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive an enhanced physical downlink control chan-
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nel EPDCCH signal in the downlink subframe, the skip-
ping, by the terminal, receiving a downlink signal in the
first part of the downlink subframe includes:

skipping, by the terminal, receiving the EPDCCH sig-
nal or the downlink signal in the first part of the down-
link subframe.

[0073] In a tenth possible implementation manner of
the eleventh aspect of the present invention, when the
second guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive an enhanced physical downlink control chan-
nel EPDCCH signal in the downlink subframe, the skip-
ping, by the terminal, receiving a downlink signal in the
first part of the downlink subframe includes:

determining, by the terminal, whether the second
guard period overlaps a receiving time of the EPD-
CCH signal;
if the second guard period overlaps the receiving
time of the EPDCCH signal, skipping, by the termi-
nal, receiving the EPDCCH signal or the downlink
signal in the downlink subframe; or
if the second guard period does not overlap the re-
ceiving time of the EPDCCH signal, skipping, by the
terminal, receiving the EPDCCH signal or the down-
link signal in the first part of the downlink subframe.

[0074] In an eleventh possible implementation manner
of the eleventh aspect of the present invention, when the
second guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive a multimedia broadcast multicast service sin-
gle frequency network MBSFN signal in the downlink
subframe, the skipping, by the terminal, receiving a
downlink signal in the first part of the downlink subframe
includes:

skipping, by the terminal, receiving the MBSFN sig-
nal or the downlink signal in the first part of the down-
link subframe.

[0075] In a twelfth possible implementation manner of
the eleventh aspect of the present invention, when the
second guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive a multimedia broadcast multicast service sin-
gle frequency network MBSFN signal in the downlink
subframe, the skipping, by the terminal, receiving a
downlink signal in the first part of the downlink subframe
includes:

determining, by the terminal, whether the second
guard period overlaps a receiving time of the MBSFN
signal;
if the second guard period overlaps the receiving
time of the MBSFN signal, skipping, by the terminal,

receiving the MBSFN signal or the downlink signal
in the downlink subframe; or
if the second guard period does not overlap the re-
ceiving time of the MBSFN signal, skipping, by the
terminal, receiving the MBSFN signal or the downlink
signal in the first part of the downlink subframe.

[0076] In a thirteenth possible implementation manner
of the eleventh aspect of the present invention, when the
second guard period overlaps the first part of the downlink
subframe, if the terminal is configured by the base station
to receive a physical downlink shared channel PDSCH
signal in the downlink subframe, the skipping, by the ter-
minal, receiving a downlink signal in the first part of the
downlink subframe includes:

determining, by the terminal, whether a physical
downlink control channel PDCCH signal corre-
sponding to the PDSCH signal is included in the
downlink subframe;
if the PDCCH signal is included in the downlink sub-
frame, skipping, by the terminal, receiving the PD-
SCH signal or the downlink signal in the downlink
subframe; or
if the PDCCH signal is not included in the downlink
subframe, skipping, by the terminal, receiving the
PDSCH signal or the downlink signal in the first part
of the downlink subframe.

[0077] With reference to the third or fifth possible im-
plementation manner of the eleventh aspect of the
present invention, in a fourteenth possible implementa-
tion manner of the eleventh aspect of the present inven-
tion, when the terminal skips receiving a downlink signal
in the first part of the downlink subframe, or skips receiv-
ing a downlink signal in the downlink subframe, if the
downlink subframe includes the PHICH information sent
to the terminal, the terminal receives, in the Nth downlink
subframe after the downlink subframe, the PHICH infor-
mation sent to the terminal, where N is a positive integer
greater than or equal to 1.
[0078] With reference to the eleventh aspect of the
present invention and the first to fourteenth possible im-
plementation manners of the eleventh aspect, in a fif-
teenth possible implementation manner of the eleventh
aspect of the present invention, the generating, by the
terminal, a second guard period includes:

generating, by the terminal, the second guard period
according to a round trip time and a second switching
time, where the second switching time includes: a
frequency adjustment time and a power adjustment
time, the frequency adjustment time is an adjustment
time for switching from an uplink frequency to a
downlink frequency by an oscillator of the terminal,
and the power adjustment time is an adjustment time
for adjusting a downlink power of the terminal from
0 to a transmit power.
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[0079] In a sixteenth possible implementation manner
of the eleventh aspect of the present invention, if the sec-
ond switching time is greater than the round trip time, the
generating, by the terminal, the second guard period ac-
cording to a round trip time and a second switching time
includes:

subtracting, by the terminal, the round trip time from
the second switching time, to obtain the second
guard period.

[0080] A twelfth aspect of the present invention pro-
vides a half-duplex frequency division duplex communi-
cation method, including:

when data processing of a terminal switches from
an uplink subframe to an adjacent downlink sub-
frame, determining, by a base station, a second
guard period generated by the terminal; and
skipping, by the base station, scheduling the terminal
in the second guard period or in a subframe in which
the second guard period is located, or setting, by the
base station, a scheduling priority of the terminal in
the second guard period or in a subframe in which
the second guard period is located to a lowest level.

[0081] In a first possible implementation manner of the
twelfth aspect of the present invention, the determining,
by a base station, a second guard period generated by
the terminal includes:

determining, by the base station, whether the down-
link subframe includes physical hybrid automatic re-
peat request indicator channel PHICH information
sent to the terminal;
if the downlink subframe includes the PHICH infor-
mation sent to the terminal, determining, by the base
station, that the second guard period overlaps the
uplink subframe; or
if the downlink subframe does not include the PHICH
information sent to the terminal, determining, by the
base station, that the second guard period overlaps
the downlink subframe; and
the skipping, by the base station, scheduling the ter-
minal in the second guard period or in a subframe in
which the second guard period is located, or setting,
by the base station, a scheduling priority of the ter-
minal in the second guard period or in a subframe in
which the second guard period is located to a lowest
level includes:

if the second guard period overlaps the uplink
subframe, skipping, by the base station, sched-
uling the terminal in a last part of the uplink sub-
frame or in the uplink subframe, or setting a
scheduling priority of the terminal in a last part
of the uplink subframe or in the uplink subframe
to a lowest level, where the last part of the uplink

subframe is an overlapping part between the
second guard period and the uplink subframe; or

if the second guard period overlaps the downlink
subframe, skipping, by the base station, scheduling
the terminal in a first part of the downlink subframe
or in the downlink subframe, or setting a scheduling
priority of the terminal in a first part of the downlink
subframe or in the downlink subframe to a lowest
level, where the first part of the downlink subframe
is an overlapping part between the second guard
period and the downlink subframe.

[0082] In a second possible implementation manner of
the twelfth aspect of the present invention, the determin-
ing, by a base station, a second guard period generated
by the terminal includes:

determining, by the base station, whether the uplink
subframe includes any one of the following uplink
signals: a sounding reference signal SRS, a channel
quality indicator CQI, and physical uplink control
channel PUCCH information;
if the uplink subframe includes any one of the uplink
signals, determining, by the base station, that the
second guard period overlaps the downlink sub-
frame; or
if the uplink subframe does not include any one of
the uplink signals, determining, by the base station,
that the second guard period overlaps the uplink sub-
frame; and
the skipping, by the base station, scheduling the ter-
minal in the second guard period or in a subframe in
which the second guard period is located, or setting,
by the base station, a scheduling priority of the ter-
minal in the second guard period or in a subframe in
which the second guard period is located to a lowest
level includes:

if the second guard period overlaps the uplink
subframe, skipping, by the base station, sched-
uling the terminal in a last part of the uplink sub-
frame or in the uplink subframe, or setting a
scheduling priority of the terminal in a last part
of the uplink subframe or in the uplink subframe
to a lowest level, where the last part of the uplink
subframe is an overlapping part between the
second guard period and the uplink subframe; or
if the second guard period overlaps the downlink
subframe, skipping, by the base station, sched-
uling the terminal in a first part of the downlink
subframe or in the downlink subframe, or setting
a scheduling priority of the terminal in a first part
of the downlink subframe or in the downlink sub-
frame to a lowest level, where the first part of
the downlink subframe is an overlapping part
between the second guard period and the down-
link subframe.
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[0083] In a third possible implementation manner of
the twelfth aspect of the present invention, when the base
station skips scheduling the terminal in the first part of
the downlink subframe or in the downlink subframe, or
sets the scheduling priority of the terminal in the first part
of the downlink subframe or in the downlink subframe to
the lowest level, if the downlink subframe includes the
PHICH information sent to the terminal, the base station
sends, in the Nth downlink subframe after the downlink
subframe, the PHICH information to the terminal, where
N is a positive integer greater than or equal to 1.
[0084] Embodiments of the present invention provide
a half-duplex frequency division duplex communication
method, a base station and a terminal. When the terminal
switches from a downlink subframe to an adjacent uplink
subframe, a generation module generates a first guard
period, where that the terminal does not process any sig-
nal in the first guard period is defined, that is, the terminal
neither receives downlink data nor sends an uplink signal
in the first guard period, and therefore uncertainty of a
terminal behavior during a downlink-to-uplink switching
process of the terminal is avoided, and successful send-
ing of the uplink subframe can be ensured; and when the
terminal switches from an uplink subframe to a downlink
subframe, the generation module generates a second
guard period, where the second guard period overlaps
the uplink subframe or the downlink subframe, and that
the terminal does not process any signal in the second
guard period is defined, and therefore uncertainty of a
terminal behavior during an uplink-to-downlink switching
process of the terminal is avoided. By defining new ter-
minal behaviors, the embodiments of the present inven-
tion can ensure that a network and the terminal can nor-
mally transmit and receive data.

BRIEF DESCRIPTION OF DRAWINGS

[0085] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show some embodiments of the
present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a schematic structural diagram of a terminal
according to Embodiment 1 of the present invention;
FIG. 2 is a schematic structural diagram of a base
station according to Embodiment 2 of the present
invention;
FIG. 3 is a schematic structural diagram of another
terminal according to Embodiment 3 of the present
invention;
FIG. 4 is a schematic structural diagram of another
base station according to Embodiment 4 of the
present invention;

FIG. 5 is a schematic structural diagram of still an-
other terminal according to Embodiment 5 of the
present invention;
FIG. 6 is a schematic structural diagram of still an-
other base station according to Embodiment 6 of the
present invention;
FIG. 7 is a flowchart of a half-duplex frequency divi-
sion duplex communication method according to
Embodiment 7 of the present invention;
FIG. 8 is a schematic diagram of a scenario during
downlink-to-uplink switching of a terminal according
to Embodiment 8 of the present invention;
FIG. 9 is a schematic diagram of a scenario during
downlink-to-uplink switching of a terminal according
to Embodiment 9 of the present invention;
FIG. 10 is a flowchart of a half-duplex frequency di-
vision duplex communication method according to
Embodiment 10 of the present invention;
FIG. 11 is a flowchart of a half-duplex frequency di-
vision duplex communication method according to
Embodiment 11 of the present invention;
FIG. 12 is a schematic diagram of a scenario during
downlink-to-uplink switching of a terminal according
to Embodiment 12 of the present invention;
FIG. 13 is a schematic diagram of a scenario during
downlink-to-uplink switching of a terminal according
to Embodiment 13 of the present invention;
FIG. 14 is a flowchart of a half-duplex frequency di-
vision duplex communication method according to
Embodiment 14 of the present invention;
FIG. 15 is a flowchart of a half-duplex frequency di-
vision duplex communication method according to
Embodiment 15 of the present invention;
FIG. 16 is a schematic diagram of a scenario during
uplink-to-downlink switching of a terminal according
to Embodiment 16 of the present invention;
FIG. 17 is a schematic diagram of a scenario during
uplink-to-downlink switching of a terminal according
to Embodiment 17 of the present invention;
FIG. 18 is a schematic diagram of a scenario during
uplink-to-downlink switching of a terminal according
to Embodiment 18 of the present invention;
FIG. 19 is a schematic diagram of a scenario during
uplink-to-downlink switching of a terminal according
to Embodiment 19 of the present invention;
FIG. 20 is a schematic diagram of a scenario during
uplink-to-downlink switching of a terminal according
to Embodiment 20 of the present invention;
FIG. 21 is a flowchart of a half-duplex frequency di-
vision duplex communication method according to
Embodiment 21 of the present invention;
FIG. 22 is a schematic structural diagram of a termi-
nal according to Embodiment 22 of the present in-
vention;
FIG. 23 is a schematic diagram of a base station
according to Embodiment 23 of the present inven-
tion;
FIG. 24 is a schematic structural diagram of a termi-
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nal according to Embodiment 24 of the present in-
vention;
FIG. 25 is a schematic diagram of a base station
according to Embodiment 25 of the present inven-
tion;
FIG. 26 is a schematic structural diagram of a termi-
nal according to Embodiment 26 of the present in-
vention; and
FIG. 27 is a schematic diagram of a base station
according to Embodiment 27 of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0086] To make the objectives, technical solutions, and
advantages of the embodiments of the present invention
clearer, the following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some but not all of the
embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0087] FIG. 1 is a schematic structural diagram of a
terminal according to Embodiment 1 of the present in-
vention, where in this embodiment, a first guard period
generated by the terminal is greater than or equal to 1
millisecond. As shown in FIG. 1, the terminal provided
by this embodiment includes a generation module 11 and
a processing module 12.
[0088] The generation module 11 is configured to:
when data processing of the terminal switches from a
downlink subframe to an adjacent uplink subframe, gen-
erate the first guard period, where the first guard period
is greater than or equal to 1 millisecond.
[0089] The processing module 12 is configured to skip
processing any signal in the first guard period.
[0090] In the embodiments of the present invention,
switching from a downlink subframe to an adjacent uplink
subframe refers to switching from a downlink subframe
to an adjacent uplink subframe that lags behind the down-
link subframe in a time domain, and switching from a
downlink subframe to an adjacent uplink subframe that
precedes the downlink subframe in the time domain is
impossible to occur. In addition, the terminal mentioned
in the embodiments of the present invention mainly refers
to a low complexity-machine type communication (Low
Complexity-Machine Type Communication, LC-MTC for
short) terminal, where the LC-MTC terminal uses a half-
duplex frequency division duplex (Frequency Division
Duplex, FDD for short) technology for communication,
and the LC-MTC terminal generally uses an oscillator to
maintain a downlink frequency and an uplink frequency.
Certainly, the terminal may be another device that uses
an oscillator to maintain the downlink frequency and the

uplink frequency.
[0091] Because the terminal uses an oscillator to main-
tain the downlink frequency and the uplink frequency,
when the terminal switches from downlink to uplink, the
oscillator needs to switch a frequency from the downlink
frequency to the uplink frequency, and an adjustment
time is generated when the oscillator switches from the
downlink frequency to the uplink frequency, that is, a time
delay is generated when the oscillator switches from the
downlink frequency to the uplink frequency. In this em-
bodiment, when the terminal generates the first guard
period, the frequency adjustment time of the oscillator is
considered. Specifically, the generation module 11 gen-
erates the first guard period according to a round trip time
(Round Trip Time, RTT for short) and a first switching
time, where the first switching time includes: a frequency
adjustment time and a power adjustment time, the fre-
quency adjustment time is an adjustment time for switch-
ing from a downlink frequency to an uplink frequency by
an oscillator of the terminal, and the power adjustment
time is an adjustment time for adjusting a power of the
terminal from 0 to an uplink transmit power. When the
terminal switches from downlink to uplink, an initial value
of the power of the terminal is 0, and before the terminal
sends an uplink subframe, the power needs to be adjust-
ed to meet the uplink transmit power of the terminal, and
then the uplink subframe can be sent. The terminal gen-
erally implements power amplification by using an am-
plifier, and a time required by the amplifier of the terminal
to adjust the power from 0 to the uplink transmit power
is the power adjustment time. The RTT is defined by using
the following formula: RTT=2X/C, where X represents a
maximum distance from the terminal to a base station,
and C represents the velocity of light. Considering a max-
imum coverage area of a cell in an evolved universal
terrestrial radio access network (Evolved Universal Ter-
restrial Radio Access Network, E-UTRAN for short), a
maximum value of X is 100 km (kilometers), and when
X is 100 km, it is calculated that a value of the RTT is
667 ms (microseconds) according to the foregoing for-
mula, and therefore, a maximum value of the RTT is 667
ms. Certainly, the first switching time may further include
other times, for example, the frequency adjustment time
vary with different terminals that have different hardware,
and therefore, a given time offset may also be set. This
embodiment is different from the prior art: in the prior art,
a frequency adjustment time and a power adjustment
time that are generated when the terminal switches from
downlink to uplink are not considered, and the guard pe-
riod includes only the RTT, and therefore, in the prior art,
when the terminal switches from downlink to uplink, val-
ues of the guard period are all less than 1 millisecond.
[0092] In this embodiment, when the generation mod-
ule 11 generates the first guard period, the first switching
time of switching from the downlink subframe to the ad-
jacent uplink subframe by the terminal is considered, and
because a value of the first switching time is not fixed, a
sum of the first switching time and the RTT may have
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three values. Therefore, the final first guard period may
also have three possible values: the first guard period is
greater than 1 millisecond, less than 1 millisecond, and
equal to 1 millisecond. In this embodiment, cases in which
the first guard period is greater than 1 millisecond and
equal to 1 millisecond are mainly introduced.
[0093] In a first case, the first guard period is greater
than 1 millisecond. If the first guard period is greater than
1 millisecond, the generating, by the generation module
11, the first guard period according to a round trip time
and a first switching time is specifically as follows: in an
implementation manner, if the round trip time does not
overlap the first switching time, the terminal uses a sum
of the round trip time and the first switching time as the
first guard period; in another implementation manner, if
the round trip time partially overlaps the first switching
time, the first guard period generated by the terminal is
less than a sum of the round trip time and the first switch-
ing time, and the terminal may use a difference, which is
obtained by subtracting an overlapping time between the
first switching time and the round trip time from the sum
of the first switching time and the round trip time, as the
first guard period. When the first guard period is greater
than 1 millisecond, if the first guard period overlaps the
downlink subframe and a last part of an adjacent downlink
subframe (the last part of a downlink subframe) immedi-
ately preceding the downlink subframe, the processing
module 12 is specifically configured to: skip receiving a
downlink signal in the downlink subframe and in the last
part of the adjacent downlink subframe immediately pre-
ceding the downlink subframe, where the adjacent down-
link subframe immediately preceding the downlink sub-
frame refers to an adjacent downlink subframe that pre-
cedes the downlink subframe in the time domain. When
the first guard period overlaps the downlink subframe
and a last part of an uplink subframe immediately pre-
ceding the downlink subframe, the processing module
12 is specifically configured to: skip receiving a downlink
signal in the downlink subframe, and skip sending an
uplink signal in the last part of the uplink subframe im-
mediately preceding the downlink subframe, where the
uplink subframe immediately preceding the downlink
subframe refers to an adjacent uplink subframe that pre-
cedes the downlink subframe in the time domain. In the
first case, the downlink subframe is included in the first
guard period, and therefore the base station may not
waste any resource on scheduling the terminal in the
downlink subframe, and for a first downlink subframe or
an uplink subframe immediately preceding the downlink
subframe, the base station may schedule the terminal in
the first downlink subframe or uplink subframe immedi-
ately preceding the downlink subframe, but the terminal
neither receives data in the downlink subframe immedi-
ately preceding the downlink subframe, nor sends data
in the uplink subframe immediately preceding the down-
link subframe.
[0094] In a second case, the first guard period is equal
to 1 millisecond. If the first guard period is equal to 1

millisecond, the generating, by the generation module
11, the first guard period according to a round trip time
and a first switching time is specifically: adding the round
trip time and the first switching time, to obtain the first
guard period, that is, using a sum of the round trip time
and the first switching time as the first guard period. The
first guard period and the downlink subframe overlap
each other completely, and the terminal does not process
any signal in the first guard period, which is specifically
that the terminal does not receive a downlink signal in
the downlink subframe. In this case, the first guard period
and the downlink subframe overlap each other complete-
ly, and the base station may not schedule the terminal
to receive downlink data in the downlink subframe.
[0095] This embodiment provides a terminal. When the
terminal switches from a downlink subframe to an adja-
cent uplink subframe, a generation module generates a
first guard period, where a first switching time for down-
link-to-uplink switching of the terminal is considered
when the first guard period is generated. In this embod-
iment, that the terminal does not process any signal in
the first guard period is defined, that is, the terminal nei-
ther receives downlink data nor sends an uplink signal
in the first guard period, and therefore uncertainty of a
terminal behavior during a downlink-to-uplink switching
process of the terminal is avoided, where the uncertainty
of the terminal behavior refers to that the terminal cannot
determine whether the terminal should receive data or
send data; and successful sending of the uplink subframe
can be ensured, thereby ensuring that a network and the
terminal can normally transmit and receive data.
[0096] FIG. 2 is a schematic structural diagram of a
base station according to Embodiment 2 of the present
invention, and as shown in FIG. 2, the base station pro-
vided by this embodiment includes: a determining mod-
ule 21 and a scheduling configuration module 22.
[0097] The determining module 21 is configured to:
when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, de-
termine that a first guard period generated by the terminal
overlaps the downlink subframe, where the first guard
period is greater than or equal to 1 millisecond.
[0098] The scheduling configuration module 22 is con-
figured to configure the base station to skip scheduling
the terminal in the downlink subframe, or set a scheduling
priority of the terminal in the downlink subframe to a low-
est level.
[0099] When data processing of the terminal switches
from the downlink subframe to the adjacent uplink sub-
frame, the determining module 21 may determine, ac-
cording to a value of the first guard period, whether the
first guard period overlaps the downlink subframe, and
if the first guard period is greater than or equal to 1 mil-
lisecond, the first guard period overlaps the downlink sub-
frame. Specifically, when the first guard period is greater
than 1 millisecond, the first guard period overlaps the
downlink subframe and a last part of a first downlink sub-
frame immediately preceding the downlink subframe, or
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the first guard period overlaps the downlink subframe
and a last part of an uplink subframe immediately pre-
ceding the downlink subframe; and when the first guard
period is equal to 1 millisecond, the first guard period and
the downlink subframe overlap each other completely.
[0100] If the first guard period overlaps the downlink
subframe and the last part of the first downlink subframe
immediately preceding the downlink subframe, the
scheduling configuration module 22 may configure the
base station to skip scheduling the terminal in the down-
link subframe, or set the scheduling priority of the terminal
in the downlink subframe to the lowest level, while the
base station may schedule the terminal in the first down-
link subframe immediately preceding the downlink sub-
frame. If the first guard period overlaps the downlink sub-
frame and the last part of the uplink subframe immedi-
ately preceding the downlink subframe, the scheduling
configuration module 22 may configure the base station
to skip scheduling the terminal in the downlink subframe,
or set the scheduling priority of the terminal in the down-
link subframe to the lowest level, while the base station
may schedule the terminal in the uplink subframe imme-
diately preceding the downlink subframe. If the first guard
period is equal to 1 millisecond, the scheduling configu-
ration module 22 may configure the base station to skip
scheduling the terminal in the downlink subframe, or set
the scheduling priority of the terminal in the downlink sub-
frame to the lowest level. When the scheduling configu-
ration module 22 sets the scheduling priority of the ter-
minal in the downlink subframe to the lowest level, the
base station preferentially schedules other terminals in
the downlink subframe.
[0101] This embodiment provides a base station.
When data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, a de-
termining module determines whether a first guard period
generated by the terminal overlaps the downlink sub-
frame, and when the first guard period generated by the
terminal overlaps the downlink subframe, the terminal
cannot correctly receive downlink data sent in the down-
link subframe by the base station. In this embodiment, a
scheduling configuration module configures the base
station to skip scheduling the terminal in the downlink
subframe or sets a scheduling priority of the terminal in
the downlink subframe to a lowest level, thereby avoiding
a waste of resources caused by that the base station
sends downlink data to the terminal in the downlink sub-
frame, and improving utilization of downlink resources.
[0102] FIG. 3 is a schematic structural diagram of an-
other terminal according to Embodiment 3 of the present
invention. In this embodiment, a first guard period gen-
erated by the terminal is less than 1 millisecond. As
shown in FIG. 3, the terminal provided by this embodi-
ment includes a generation module 31 and a processing
module 32.
[0103] The generation module 31 is configured to:
when data processing of the terminal switches from a
downlink subframe to an adjacent uplink subframe, gen-

erate a first guard period, where the first guard period is
less than 1 millisecond, the first guard period overlaps a
last part of the downlink subframe, and the terminal is
not scheduled by a base station in a last timeslot of the
downlink subframe.
[0104] The processing module 32 is configured to skip
receiving a downlink signal in the first guard period.
[0105] In this embodiment, the generation module 31
is specifically configured to: generate the first guard pe-
riod according to a round trip time and a first switching
time, where the first switching time includes: a frequency
adjustment time and a power adjustment time, the fre-
quency adjustment time is an adjustment time for switch-
ing from a downlink frequency to an uplink frequency by
an oscillator of the terminal, and the power adjustment
time is an adjustment time for adjusting a power from 0
to an uplink transmit power by the terminal. Specifically,
if the first switching time is included in the round trip time,
the generation module 31 may use the round trip time or
the first switching time as the first guard period, and cer-
tainly, the first guard period may be of another value, for
example, the generation module 31 uses a maximum
value between the first switching time and the round trip
time as the first guard period, or the first guard period is
any value that is greater than a maximum value between
the first switching time and the round trip time but less
than 1 millisecond, which is not limited in the present
invention. If the first switching time does not overlap the
round trip time, the generation module 31 adds the round
trip time and the first switching time, to obtain the first
guard period, that is, uses a sum of the round trip time
and the first switching time as the first guard period.
[0106] When the first guard period is less than 1 milli-
second, the first guard period overlaps the last part of
the downlink subframe, and the processing module 32
is specifically configured to: skip receiving a downlink
signal in the last part of the downlink subframe. In this
case, the first guard period partially overlaps the downlink
subframe. If the first guard period is less than 0.5 milli-
seconds, the base station may schedule the downlink
subframe, and if the first guard period is greater than or
equal to 0.5 milliseconds and less than 1 millisecond, the
last timeslot of the downlink subframe is included in the
first guard period, where the downlink subframe includes
two timeslots, and the first timeslot of the downlink sub-
frame only partially overlaps the first guard period. There-
fore, the base station may skip scheduling the terminal
in the last timeslot of the downlink subframe, and the
base station may schedule the terminal in the first timeslot
of the downlink subframe; however, the terminal does
not receive data that is in an overlapping part between
the first timeslot and the first guard period.
[0107] This embodiment provides a terminal. When the
terminal switches from a downlink subframe to an adja-
cent uplink subframe, a generation module generates a
first guard period, where a first switching time for down-
link-to-uplink switching of the terminal is considered
when the first guard period is generated. In this embod-
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iment, that the terminal does not process any signal in
the first guard period is defined, that is, the terminal nei-
ther receives downlink data nor sends an uplink signal
in the first guard period, and therefore uncertainty of a
terminal behavior during a downlink-to-uplink switching
process of the terminal is avoided, where the uncertainty
of the terminal behavior refers to that the terminal cannot
determine whether the terminal should receive data or
send data; and successful sending of the uplink subframe
can be ensured, thereby ensuring that a network and the
terminal can normally transmit and receive data.
[0108] FIG. 4 is a schematic structural diagram of an-
other base station according to Embodiment 4 of the
present invention, and as shown in FIG. 4, the base sta-
tion provided by this embodiment includes: a determining
module 41 and a scheduling configuration module 42.
[0109] The determining module 41 is configured to:
when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, de-
termine that a first guard period generated by the terminal
overlaps a last timeslot of the downlink subframe, where
the first guard period is less than 1 millisecond.
[0110] The scheduling configuration module 42 is con-
figured to configure the base station to skip scheduling
the terminal in the last timeslot of the downlink subframe,
or set a scheduling priority of the terminal in the last times-
lot of the downlink subframe to a lowest level.
[0111] The determining module 41 is specifically con-
figured to: determine whether the first guard period gen-
erated by the terminal is greater than or equal to 0.5 mil-
liseconds and less than 1 millisecond, and if yes, that is,
if the first guard period is greater than or equal to 0.5
milliseconds and less than 1 millisecond, determine that
the first guard period overlaps the last timeslot of the
downlink subframe. The downlink subframe includes two
timeslots. When the first guard period is greater than or
equal to 0.5 milliseconds and less than 1 millisecond, the
last timeslot of the downlink subframe is included in the
first guard period, and the first timeslot of the downlink
subframe only partially overlaps the first guard period.
Therefore, the base station may skip scheduling the ter-
minal in the last timeslot of the downlink subframe, and
the base station may still schedule the terminal in the first
timeslot of the downlink subframe; however, the terminal
does not receive data that is in an overlapping part be-
tween the first timeslot and the first guard period.
[0112] If the first guard period overlaps the last timeslot
of the downlink subframe, the scheduling configuration
module 42 may configure the base station to skip sched-
uling the terminal in the last timeslot of the downlink sub-
frame, or set the scheduling priority of the terminal in the
last timeslot of the downlink subframe to the lowest level.
When the scheduling configuration module 42 sets the
scheduling priority of the terminal in the downlink sub-
frame to the lowest level, the base station preferentially
schedules other terminals in the downlink subframe.
[0113] This embodiment provides a base station.
When data processing of a terminal switches from a

downlink subframe to an adjacent uplink subframe, a de-
termining module determines whether a first guard period
generated by the terminal overlaps a last timeslot of the
downlink subframe, and when the first guard period gen-
erated by the terminal overlaps the last timeslot of the
downlink subframe, the terminal cannot correctly receive
downlink data sent in the last timeslot of the downlink
subframe by the base station. In this embodiment, a
scheduling configuration module configures the base
station to skip scheduling the terminal in the last timeslot
of the downlink subframe or sets a scheduling priority of
the terminal in the last timeslot of the downlink subframe
to a lowest level, thereby avoiding a waste of resources
caused by that the base station sends downlink data to
the terminal in the last timeslot of the downlink subframe,
and improving utilization of downlink resources.
[0114] FIG. 5 is a schematic structural diagram of still
another terminal according to Embodiment 5 of the
present invention, and as shown in FIG. 5, the terminal
provided by this embodiment includes: a generation mod-
ule 51 and a processing module 52.
[0115] The generation module 51 is configured to:
when data processing of the terminal switches from an
uplink subframe to an adjacent downlink subframe, gen-
erate a second guard period.
[0116] The processing module 52 is configured to skip
processing any signal in the second guard period, or con-
figured to skip processing any signal in a subframe in
which the second guard period is located.
[0117] When data processing of the terminal switches
from the uplink subframe to the downlink subframe, the
generation module 51 generates the second guard peri-
od. In the embodiments of the present invention, switch-
ing from an uplink subframe to an adjacent downlink sub-
frame refers to switching from an uplink subframe to a
downlink subframe that lags behind the uplink subframe
in a time domain, and switching from an uplink subframe
to an adjacent downlink subframe that precedes the up-
link subframe is impossible to occur.
[0118] In a first optional implementation manner, the
generation module 51 is specifically configured to: when
data processing of a terminal switches from an uplink
subframe to an adjacent downlink subframe, determine
whether the downlink subframe includes physical hybrid
automatic repeat request indicator channel PHICH infor-
mation sent to the terminal. If the downlink subframe in-
cludes the PHICH information sent to the terminal, the
generation module 51 generates the second guard peri-
od, where the generated second guard period overlaps
the uplink subframe; or if the downlink subframe does
not include the PHICH information sent to the terminal,
the generation module 51 generates the second guard
period, where the second guard period overlaps the
downlink subframe.
[0119] In a second optional implementation manner,
the generation module 51 is specifically configured to:
when data processing of a terminal switches from an up-
link subframe to an adjacent downlink subframe, deter-
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mine whether the uplink subframe includes any one of
the following uplink signals: a sounding reference signal
SRS, a channel quality indicator CQI, and physical uplink
control channel PUCCH information; if the uplink sub-
frame includes any one of the uplink signals, generate
the second guard period, where the generated second
guard period overlaps the downlink subframe; or if the
uplink subframe does not include any one of the uplink
signals, generate the second guard period, where the
generated second guard period overlaps the uplink sub-
frame.
[0120] It should be noted that, the two optional imple-
mentation manners described above may also be applied
to a process in which a terminal switches from a downlink
subframe to an adjacent uplink subframe, that is, when
the terminal generates a first guard period, it may also
be determined, according to the two optional implemen-
tation manners described above, whether the generated
first guard period overlaps the uplink subframe or the
downlink subframe, and a specific process is not de-
scribed herein again.
[0121] Because the terminal uses an oscillator to main-
tain a downlink frequency and an uplink frequency, when
the terminal switches from uplink to downlink, the oscil-
lator needs to switch a frequency from the uplink frequen-
cy to the downlink frequency, and an adjustment time is
generated when the oscillator switches from the uplink
frequency to the downlink frequency, that is, a time delay
is generated when the oscillator switches from the uplink
frequency to the downlink frequency. In this embodiment,
when the terminal generates the second guard period,
the frequency adjustment time of the oscillator is consid-
ered. In this embodiment, the generation module 51 is
specifically configured to: generate the second guard pe-
riod according to a round trip time and a second switching
time, where the second switching time includes: a fre-
quency adjustment time and a power adjustment time,
the frequency adjustment time is an adjustment time for
switching from an uplink frequency to a downlink frequen-
cy by an oscillator of the terminal, and the power adjust-
ment time is an adjustment time for adjusting a downlink
power of the terminal from 0 to a transmit power.
[0122] In this embodiment, if the second switching time
is greater than the RTT, the generation module 51 may
subtract the round trip time from the second switching
time, to obtain the second guard period, that is, the sec-
ond guard period is equal to a difference between the
second switching time and the RTT, and certainly, the
second guard period may be greater than the difference
between the second switching time and the RTT. The
second guard period overlaps the uplink subframe or an
adjacent downlink subframe of the uplink subframe in the
time domain. If the second switching time is less than or
equal to the RTT, the generation module 51 does not
generate the second guard period, that is, when the sec-
ond switching time is less than or equal to the RTT, a
second guard period does not need to be defined for the
terminal. Therefore, it can be learned that the second

guard period may be of the following possible values,
which are separately described as follows:
[0123] In a first case, the second guard period is less
than 1 millisecond, and the second guard period overlaps
a last part of the uplink subframe, where the last part of
the uplink subframe is an overlapping part between the
second guard period and the uplink subframe; in this
case, the processing module 52 is specifically configured
to: skip sending an uplink signal in the last part of the
uplink subframe, or skip sending an uplink signal in the
uplink subframe. In this case, the second switching time
is greater than the RTT, and the second guard period
may be equal to a difference obtained by subtracting the
RRT from the second switching time. The terminal is not
scheduled by a base station in the second guard period,
or the terminal is not scheduled by a base station in a
subframe in which the second guard period is located.
When the second guard period overlaps the last part of
the uplink subframe, the base station does not schedule
the terminal in the last part of the uplink subframe, or
does not schedule the terminal in the uplink subframe. If
the second guard period is equal to 0.5 milliseconds,
where 0.5 milliseconds is a length of one timeslot, and
the uplink subframe includes two timeslots, the base sta-
tion may not schedule the terminal in the last timeslot of
the uplink subframe.
[0124] In a second case, the second guard period is
less than 1 millisecond, and the second guard period
overlaps a first part of the downlink subframe, where the
first part of the downlink subframe is an overlapping part
between the second guard period and the downlink sub-
frame; in this case, the processing module 52 is specif-
ically configured to: skip receiving a downlink signal in
the first part of the downlink subframe, or skip receiving
a downlink signal in the downlink subframe. In this case,
the second switching time is greater than the RTT, and
the second guard period may be equal to a difference
obtained by subtracting the RRT from the second switch-
ing time. The terminal is not scheduled by a base station
in the second guard period, or the terminal is not sched-
uled by a base station in a subframe in which the second
guard period is located. When the second guard period
overlaps the first part of the downlink subframe, the base
station does not schedule the terminal in the first part of
the downlink subframe, or does not schedule the terminal
in the downlink subframe. If the second guard period is
equal to 0.5 milliseconds, the base station may not sched-
ule the terminal in the first timeslot of the downlink sub-
frame, where the downlink subframe includes two times-
lots.
[0125] In a third case, the second guard period is equal
to 1 millisecond, and the second guard period overlaps
the downlink subframe; in this case, the processing mod-
ule 52 is specifically configured to: skip receiving a down-
link signal in the downlink subframe. The base station
may not schedule the terminal in the downlink subframe.
[0126] In a fourth case, the second guard period is
equal to 1 millisecond, and the second guard period over-
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laps the uplink subframe; in this case, the processing
module 52 is specifically configured to: skip sending an
uplink signal in the uplink subframe. The base station
may not schedule the terminal in the uplink subframe.
[0127] In a fifth case, the second guard period is equal
or equal to 1 millisecond, and the second guard period
overlaps the uplink subframe and an adjacent uplink sub-
frame immediately preceding the uplink subframe, or the
second guard period overlaps the downlink subframe and
an adjacent downlink subframe immediately following the
downlink subframe. The processing module 52 is specif-
ically configured to: skip sending an uplink signal in the
uplink subframe and the adjacent uplink subframe imme-
diately preceding the uplink subframe, where the base
station may not schedule the terminal in the uplink sub-
frame; or skip receiving a downlink signal in the downlink
subframe and the adjacent downlink subframe immedi-
ately following the downlink subframe, where the base
station may not schedule the terminal in the downlink
subframe.
[0128] In this embodiment, the downlink signal may
include any one or more of: a physical downlink control
channel (Physical Downlink Control Channel, PDCCH
for short) signal, an enhanced physical downlink control
channel (Enhanced Physical Downlink Control Channel,
EPDCCH for short) signal, a cell-specific reference signal
(Cell-specific Reference Signal, CRS for short), a multi-
media broadcast multicast service single frequency net-
work (Multimedia Broadcast multicast service Single Fre-
quency Network, MBSFN for short) signal, a service data
signal, a physical hybrid automatic repeat request indi-
cator channel (Physical Hybrid ARQ Indicator Channel,
PHICH for short) signal, and a physical control format
indicator channel (Physical Control Format Indicator
Channel, PCFICH for short) signal.
[0129] In this embodiment, some downlink signals are
not carried in the entire downlink subframe, but are car-
ried in a part of the downlink subframe, or may be carried
in a first part, a last part or a middle part of the downlink
subframe. In this case, if the second guard period over-
laps the first part of the downlink subframe, when the
terminal is configured by the base station to receive an
EPDCCH signal in the downlink subframe, the process-
ing module 52 is specifically configured to: skip receiving
the EPDCCH signal or the downlink signal in the first part
of the downlink subframe; when the terminal does not
receive the EPDCCH signal in the first part of the down-
link subframe, the terminal may receive other downlink
signals except the EPDCCH signal in the first part of the
downlink subframe, and when the terminal does not re-
ceive the downlink signal in the first part of the downlink
subframe, the terminal does not receive any downlink
signal in the first part of the downlink subframe.
[0130] When the second guard period overlaps the first
part of the downlink subframe, if the terminal is configured
by the base station to receive an MBSFN signal in the
downlink subframe, the processing module 52 is specif-
ically configured to: skip receiving the MBSFN signal or

the downlink signal in the first part of the downlink sub-
frame; when the terminal does not receive the MBSFN
signal in the first part of the downlink subframe, the ter-
minal may receive other downlink signals except the
MBSFN signal in the first part of the downlink subframe,
and when the terminal does not receive the downlink sig-
nal in the first part of the downlink subframe, the terminal
does not receive any downlink signal in the first part of
the downlink subframe.
[0131] If the second guard period overlaps the first part
of the downlink subframe, the terminal may determine
by itself whether to receive the downlink signal in the first
part of the downlink subframe, which mainly includes the
following three cases:

(1) If the terminal is configured by the base station
to receive an EPDCCH signal in the downlink sub-
frame, the processing module 52 is specifically con-
figured to: determine whether the second guard pe-
riod overlaps a receiving time of the EPDCCH signal;
if the second guard period overlaps the receiving
time of the EPDCCH signal, skip receiving the EP-
DCCH signal or the downlink signal in the downlink
subframe; or if the second guard period does not
overlap the receiving time of the EPDCCH signal,
skip receiving the EPDCCH signal or the downlink
signal in the first part of the downlink subframe.
(2) If the terminal is configured by the base station
to receive an MBSFN signal in the downlink sub-
frame, the processing module 52 is specifically con-
figured to: determine whether the second guard pe-
riod overlaps a receiving time of the MBSFN signal;
if the second guard period overlaps the receiving
time of the MBSFN signal, skip receiving the MBSFN
signal or the downlink signal in the downlink sub-
frame; or if the second guard period does not overlap
the receiving time of the MBSFN signal, skip receiv-
ing the MBSFN signal or the downlink signal in the
first part of the downlink subframe.
(3) If the terminal is configured by the base station
to receive a physical downlink shared channel (Phys-
ical Downlink Shared Channel, PDSCH for short)
signal in the downlink subframe, the processing
module 52 is specifically configured to: determine
whether a physical downlink control channel (Phys-
ical Downlink Control Channel, PDCCH for short)
signal corresponding to the PDSCH signal is includ-
ed in the downlink subframe; if the PDCCH signal is
included in the downlink subframe, skip receiving the
PDSCH signal or the downlink signal in the downlink
subframe; or if the PDCCH signal is not included in
the downlink subframe, skip receiving the PDSCH
signal or the downlink signal in the first part of the
downlink subframe. When the terminal does not re-
ceive the PDSCH signal in the first part of the down-
link subframe, the terminal may receive other down-
link signals except the PDSCH signal in the first part
of the downlink subframe, and when the terminal
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does not receive the downlink signal in the first part
of the downlink subframe, the terminal does not re-
ceive any downlink signal in the first part of the down-
link subframe.

[0132] In addition, when the terminal does not receive
the downlink signal in the first part of the downlink sub-
frame, or does not receive the downlink signal in the
downlink subframe, the terminal determines whether the
downlink subframe includes the PHICH information sent
to the terminal, and if the downlink subframe includes the
PHICH information sent to the terminal, the terminal re-
ceives, in the Nth downlink subframe after the downlink
subframe, the PHICH information sent to the terminal,
where N is a positive integer greater than or equal to 1.
The determining, by the terminal, whether the downlink
subframe includes the PHICH information sent to the ter-
minal is specifically as follows: if the terminal sends phys-
ical uplink shared channel (Physical Uplink Shared Chan-
nel, PUSCH for short) information in the ith uplink sub-
frame, the base station sends the PHICH information to
the terminal in the (i+4)th subframe, to feed back whether
the PUSCH information is successfully received; there-
fore, the terminal may determine whether the downlink
subframe includes the PHICH information sent to the ter-
minal. From the perspective of the base station, the base
station also knows that the PHICH information needs to
be fed back to the terminal in the fourth subframe after
the terminal finishes sending the PUSCH information. In
the solution of this embodiment, if the downlink subframe
includes the PHICH information sent to the terminal, the
base station may delay sending of the PHICH information
by N subframes, and correspondingly the terminal re-
ceives, in the Nth subframe after the downlink subframe,
the PHICH information sent to the terminal, so that when
data processing of the terminal switches from the uplink
subframe to the downlink subframe, loss of the PHICH
information can be avoided.
[0133] This embodiment provides a terminal. When the
terminal switches from an uplink subframe to a downlink
subframe, a generation module generates a second
guard period, where the second guard period overlaps
the uplink subframe or the downlink subframe. In this
embodiment, that the terminal does not process any sig-
nal in the second guard period is defined, that is, the
terminal neither receives downlink data nor sends an up-
link signal in the second guard period, and therefore un-
certainty of a terminal behavior during an uplink-to-down-
link switching process of the terminal is avoided, where
the uncertainty of the terminal behavior refers to that the
terminal cannot determine whether the terminal should
receive data or send data, and therefore, this ensures
that a network and the terminal can normally transmit
and receive data.
[0134] FIG. 6 is a schematic structural diagram of still
another base station according to Embodiment 6 of the
present invention, and as shown in FIG. 6, the base sta-
tion provided by this embodiment includes: a determining

module 61 and a scheduling configuration module 62.
[0135] The determining module 61 is configured to:
when data processing of a terminal switches from an up-
link subframe to an adjacent downlink subframe, deter-
mine a second guard period generated by the terminal.
[0136] The scheduling configuration module 62 is con-
figured to configure the base station to skip scheduling
the terminal in the second guard period or in a subframe
in which the second guard period is located, or set a
scheduling priority of the terminal in the second guard
period or in a subframe in which the second guard period
is located to a lowest level.
[0137] The second guard period may be of the follow-
ing three values: less than 1 millisecond, equal to 1 mil-
lisecond, and greater than 1 millisecond. When the sec-
ond guard period is less than 1 millisecond, the second
guard period overlaps a last part of the uplink subframe,
where the last part of the uplink subframe is an overlap-
ping part between the second guard period and the uplink
subframe, or the second guard period overlaps a first
part of the downlink subframe, where the first part of the
downlink subframe is an overlapping part between the
second guard period and the downlink subframe. When
the second guard period is equal to 1 millisecond, the
second guard period overlaps the uplink subframe, or
overlaps the downlink subframe. When the second guard
period is equal or equal to 1 millisecond, the second
guard period overlaps the uplink subframe and an adja-
cent uplink subframe immediately preceding the uplink
subframe, or the second guard period overlaps the down-
link subframe and an adjacent downlink subframe imme-
diately following the downlink subframe.
[0138] In a first optional implementation manner, the
determining module 61 is specifically configured to: when
data processing of a terminal switches from an uplink
subframe to an adjacent downlink subframe, determine
whether the downlink subframe includes physical hybrid
automatic repeat request indicator channel PHICH infor-
mation sent to the terminal; if the downlink subframe in-
cludes the PHICH information sent to the terminal, de-
termine that the second guard period overlaps the uplink
subframe; or if the downlink subframe does not include
the PHICH information sent to the terminal, determine
that the second guard period overlaps the downlink sub-
frame. Correspondingly, the scheduling configuration
module 62 is specifically configured to: if the second
guard period overlaps the uplink subframe, configure the
base station to skip scheduling the terminal in a last part
of the uplink subframe or in the uplink subframe, or set
a scheduling priority of the terminal in a last part of the
uplink subframe or in the uplink subframe to a lowest
level, where the last part of the uplink subframe is an
overlapping part between the second guard period and
the uplink subframe; or if the second guard period over-
laps the downlink subframe, configure the base station
to skip scheduling the terminal in a first part of the down-
link subframe or in the downlink subframe, or set a sched-
uling priority of the terminal in a first part of the downlink
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subframe or in the downlink subframe to a lowest level,
where the first part of the downlink subframe is an over-
lapping part between the second guard period and the
downlink subframe.
[0139] In a second optional implementation manner,
the determining module 61 is specifically configured to:
when data processing of a terminal switches from an up-
link subframe to an adjacent downlink subframe, deter-
mine whether the uplink subframe includes any one of
the following uplink signals: a sounding reference signal
SRS, a channel quality indicator CQI, and physical uplink
control channel PUCCH information; if the uplink sub-
frame includes any one of the uplink signals, determine
that the second guard period overlaps the downlink sub-
frame; or if the uplink subframe does not include any one
of the uplink signals, determine that the second guard
period overlaps the uplink subframe. Correspondingly,
the scheduling configuration module 62 is specifically
configured to: if the second guard period overlaps the
uplink subframe, configure the base station to skip sched-
uling the terminal in a last part of the uplink subframe or
in the uplink subframe, or set a scheduling priority of the
terminal in a last part of the uplink subframe or in the
uplink subframe to a lowest level, where the last part of
the uplink subframe is an overlapping part between the
second guard period and the uplink subframe; or if the
second guard period overlaps the downlink subframe,
configure the base station to skip scheduling the terminal
in a first part of the downlink subframe or in the downlink
subframe, or set a scheduling priority of the terminal in
a first part of the downlink subframe or in the downlink
subframe to a lowest level, where the first part of the
downlink subframe is an overlapping part between the
second guard period and the downlink subframe.
[0140] It should be noted that, the two optional imple-
mentation manners described above may also be applied
to a process in which a terminal switches from a downlink
subframe to an adjacent uplink subframe, that is, when
the base station determines a first guard period, it may
also be determined, according to the two optional imple-
mentation manners described above, whether the first
guard period overlaps the uplink subframe or the down-
link subframe, and a specific process is not described
herein again.
[0141] In this embodiment, when the base station does
not schedule the terminal in the first part of the downlink
subframe or the base station does not schedule the ter-
minal in the downlink subframe, or sets the scheduling
priority of the terminal in the first part of the downlink
subframe or the scheduling priority of the terminal in the
downlink subframe to the lowest level, the base station
determines whether the downlink subframe includes the
PHICH information sent to the terminal; and if the down-
link subframe includes the PHICH information sent to the
terminal, the base station sends, in the Nth downlink sub-
frame after the downlink subframe, the PHICH informa-
tion to the terminal, where N is a positive integer greater
than or equal to 1. The determining, by the base station,

whether the downlink subframe includes the PHICH in-
formation sent to the terminal is specifically as follows: if
the terminal sends PUSCH information in the ith uplink
subframe, the base station sends the PHICH information
to the terminal in the (i+4)th subframe, to feed back
whether the PUSCH information is successfully received;
therefore, the base station may determine whether the
downlink subframe includes the PHICH information sent
to the terminal. Correspondingly, the terminal receives,
in the Nth subframe after the downlink subframe, the
PHICH information sent to the terminal, so that when
data processing of the terminal switches from the uplink
subframe to the downlink subframe, loss of the PHICH
information can be avoided.
[0142] This embodiment provides a base station.
When data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, a de-
termining module determines a second guard period gen-
erated by the terminal, and the terminal cannot send or
receive data normally in the second guard period. In this
embodiment, a scheduling configuration module config-
ures the base station to skip scheduling the terminal in
the second guard period or in a subframe in which the
second guard period is located, thereby avoiding a waste
of resources caused by that the base station sends data
to or receives data from the terminal in the second guard
period, and improving utilization of resources.
[0143] FIG. 7 is a flowchart of a half-duplex frequency
division duplex communication method according to Em-
bodiment 7 of the present invention. This embodiment
describes switching of a terminal from downlink receiving
to uplink sending. As shown in FIG. 7, the method pro-
vided by this embodiment includes the following steps:

Step 101: When data processing of the terminal
switches from a downlink subframe to an adjacent
uplink subframe, the terminal generates a first guard
period, where the first guard period is greater than
or equal to 1 millisecond.

[0144] Because the terminal uses an oscillator to main-
tain a downlink frequency and an uplink frequency, when
the terminal switches from downlink to uplink, the oscil-
lator needs to switch a frequency from the downlink fre-
quency to the uplink frequency, and an adjustment time
is generated when the oscillator switches from the down-
link frequency to the uplink frequency, that is, a time delay
is generated when the oscillator switches from the down-
link frequency to the uplink frequency. In this embodi-
ment, when the terminal generates the first guard period,
the frequency adjustment time of the oscillator is consid-
ered. Specifically, the terminal generates the first guard
period according to a round trip time and a first switching
time, where the first switching time includes: a frequency
adjustment time and a power adjustment time, the fre-
quency adjustment time is an adjustment time for switch-
ing from a downlink frequency to an uplink frequency by
an oscillator of the terminal, and the power adjustment
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time is an adjustment time for adjusting a power of the
terminal from 0 to an uplink transmit power. When the
terminal switches from downlink to uplink, an initial value
of the power of the terminal is 0, and before the terminal
sends an uplink subframe, the power needs to be adjust-
ed to meet the uplink transmit power of the terminal, and
then the uplink subframe can be sent. The terminal gen-
erally implements power amplification by using an am-
plifier, and a time required by the amplifier of the terminal
to adjust the power from 0 to the uplink transmit power
is the power adjustment time. The round trip time RTT is
defined by using the following formula: RTT=2X/C, where
X represents a maximum distance from the terminal to a
base station, and C represents the velocity of light. Con-
sidering a maximum coverage area of a cell in an E-
UTRAN, a maximum value of X is 100 km, and when X
is 100 km, it is calculated that a value of the RTT is 667
ms according to the foregoing formula, and therefore, a
maximum value of the RTT is 667 ms. Certainly, the first
switching time may further include other times, for exam-
ple, considering different hardware of different terminals,
the frequency adjustment time may be different, and
therefore, a given time offset may also be set. This em-
bodiment is different from the prior art: in the prior art, a
frequency adjustment time and a power adjustment time
that are generated when the terminal switches from
downlink to uplink are not considered, and the guard pe-
riod includes only the RTT, and therefore, in the prior art,
when the terminal switches from downlink to uplink, val-
ues of the guard period are all less than 1 millisecond.
[0145] In this embodiment, when the terminal gener-
ates the first guard period, the first switching time of
switching from the downlink subframe to the adjacent
uplink subframe by the terminal is considered, and be-
cause a value of the first switching time is not fixed, a
sum of the first switching time and the RTT may have
three values. Therefore, the final first guard period may
also have three possible values: the first guard period is
greater than 1 millisecond, less than 1 millisecond, and
equal to 1 millisecond. In this embodiment, cases in which
the first guard period is greater than 1 millisecond and
equal to 1 millisecond are mainly introduced.
[0146] In a first case, the first guard period is greater
than 1 millisecond. If the first guard period is greater than
1 millisecond, the generating, by the generation module
11, the first guard period according to a round trip time
and a first switching time is specifically as follows: in an
implementation manner, if the round trip time does not
overlap the first switching time, the terminal uses a sum
of the round trip time and the first switching time as the
first guard period, and in another implementation man-
ner, if the round trip time partially overlaps the first switch-
ing time, the first guard period generated by the terminal
is less than a sum of the round trip time and the first
switching time, and the terminal may use a difference,
which is obtained by subtracting an overlapping time be-
tween the first switching time and the round trip time from
the sum of the first switching time and the round trip time,

as the first guard period.
[0147] In a second case, the first guard period is equal
to 1 millisecond. If the first guard period is equal to 1
millisecond, the generating, by the generation module
11, the first guard period according to a round trip time
and a first switching time is specifically: adding the round
trip time and the first switching time, to obtain the first
guard period, that is, using a sum of the round trip time
and the first switching time as the first guard period.
[0148] Step 102: The terminal skips processing any
signal in the first guard period.
[0149] When the first guard period is greater than 1
millisecond, if the first guard period overlaps the downlink
subframe and a last part of an adjacent downlink sub-
frame (the last part of a downlink subframe) immediately
preceding the downlink subframe, the skipping, by the
terminal, processing any signal in the first guard period
is specifically: skipping, by the terminal, receiving a
downlink signal in the downlink subframe and in the last
part of the adjacent downlink subframe immediately pre-
ceding the downlink subframe, where the adjacent down-
link subframe immediately preceding the downlink sub-
frame refers to an adjacent downlink subframe that pre-
cedes the downlink subframe in a time domain. When
the first guard period overlaps the downlink subframe
and a last part of an uplink subframe immediately pre-
ceding the downlink subframe, the skipping, by the ter-
minal, processing any signal in the first guard period is
specifically: skipping, by the terminal, receiving a down-
link signal in the downlink subframe, and skipping send-
ing an uplink signal in the last part of the uplink subframe
immediately preceding the downlink subframe, where the
uplink subframe immediately preceding the downlink
subframe refers to an adjacent uplink subframe that pre-
cedes the downlink subframe in the time domain. In the
first case, the downlink subframe is included in the first
guard period, and therefore, the base station may not
waste any resource on scheduling the terminal in the
downlink subframe, and for a first downlink subframe or
an uplink subframe immediately preceding the downlink
subframe, the base station may schedule the terminal in
the first downlink subframe or uplink subframe immedi-
ately preceding the downlink subframe, but the terminal
neither receives data in the downlink subframe immedi-
ately preceding the downlink subframe, nor sends data
in the uplink subframe immediately preceding the down-
link subframe.
[0150] When the first guard period is equal to 1 milli-
second, the first guard period and the downlink subframe
overlap each other completely, and the skipping, by the
terminal, processing any signal in the first guard period
is specifically: skipping, by the terminal, receiving a
downlink signal in the downlink subframe. In this case,
the first guard period and the downlink subframe overlap
each other completely, and the base station may not
schedule the terminal in the downlink subframe, and the
terminal does not receive data in the downlink subframe.
[0151] In the method provided by this embodiment,
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when a terminal switches from a downlink subframe to
an adjacent uplink subframe, the terminal generates a
first guard period, where a first switching time for down-
link-to-uplink switching of the terminal is considered
when the first guard period is generated. In this embod-
iment, that the terminal does not process any signal in
the first guard period is defined, and therefore uncertainty
of a terminal behavior during a downlink-to-uplink switch-
ing process of the terminal is avoided, where the uncer-
tainty of the terminal behavior refers to that the terminal
cannot determine whether the terminal should receive
data or send data; and successful sending of the uplink
subframe can be ensured, thereby ensuring that a net-
work and the terminal can normally transmit and receive
data.
[0152] The following describes the solution of Embod-
iment 7 in detail by using several specific embodiments.
It should be noted that, in the figures of the present in-
vention, DL (Downlink) represents downlink, and UL (Up-
link) represents uplink.
[0153] Based on Embodiment 7 described above, Em-
bodiment 8 of the present invention describes a half-du-
plex frequency division duplex communication method
in detail by using an example in which a terminal switches
from downlink to uplink and a first guard period is greater
than 1 millisecond. FIG. 8 is a schematic diagram of a
scenario during downlink-to-uplink switching of a termi-
nal according to Embodiment 8 of the present invention.
[0154] In this embodiment, when the terminal switches
from downlink receiving to uplink sending, the first guard
period is set to be greater than 1 millisecond, that is, a
sum of an RTT (including timing advance TA) and a first
switching time is greater than 1 millisecond. As shown in
FIG. 8, the terminal switches from a downlink subframe
1 to an uplink subframe 2, and the first guard period is a
sum of the first switching time, which is the first half part,
and the RTT, which is the second half part (an area shown
by a dashed part in the figure); the terminal does not
process any signal in the first guard period. Because the
first guard period is greater than 1 millisecond, the down-
link subframe 1 is included in the first guard period, and
a last part of the downlink subframe 0 also overlaps the
first guard period, where the downlink subframe 0 is a
subframe immediately preceding the downlink subframe
1; the terminal does not receive any data in the downlink
subframe 1, and does not receive any data in the last
part (an overlapping area with the first guard period) of
the downlink subframe 0 either. From the perspective of
the base station, if the downlink subframe 1 is included
in the first guard period, the base station may not waste
any resource on scheduling the terminal in the downlink
subframe 1, and the base station may schedule the ter-
minal in the downlink subframe 0; however, the terminal
may not receive downlink data in an overlapping area
between the downlink subframe 0 and the first guard pe-
riod.
[0155] In the method provided by this embodiment, a
first guard period generated by a terminal is a sum of a

first switching time and a round trip time, and that the
terminal does not process any signal in the first guard
period is defined, and therefore it is avoided that the ter-
minal cannot determine a behavior thereof during the first
switching time of downlink-to-uplink switching. Actually,
in the first switching time, the terminal is adjusting a fre-
quency and a power, and the terminal can neither send
data nor receive data, and it is set that the terminal does
not receive downlink data in the round trip time, which
ensures successful sending of the uplink subframe,
thereby ensuring that a network and the terminal can
normally transmit and receive data.
[0156] Based on Embodiment 7 described above, Em-
bodiment 9 of the present invention describes a half-du-
plex frequency division duplex communication method
in detail by using an example in which a terminal switches
from downlink to uplink and a first guard period is equal
to 1 millisecond. FIG. 9 is a schematic diagram of a sce-
nario during downlink-to-uplink switching of a terminal
according to Embodiment 9 of the present invention.
[0157] In this embodiment, when the terminal switches
from downlink receiving to uplink sending, the first guard
period is set to be equal to 1 millisecond, that is, a sum
of an RTT and a first switching time is equal to 1 milli-
second. As shown in FIG. 9, the terminal switches from
a downlink subframe 1 to an uplink subframe 2, and the
first guard period is a sum of the first switching time, which
is the first half part, and the RTT, which is the second
half part (an area shown by a dashed part in the figure);
in the first guard period, the terminal does not receive
any downlink data in the downlink subframe 1. From the
perspective of the base station, if the downlink subframe
1 and the first guard period overlap each other complete-
ly, the base station may not waste any resource on sched-
uling the terminal in the downlink subframe 1.
[0158] In the method provided by this embodiment, a
first guard period generated by a terminal is a sum of a
first switching time and a round trip time, and that the
terminal does not process any signal in the first guard
period is defined, and therefore it is avoided that the ter-
minal cannot determine a behavior thereof during the first
switching time of downlink-to-uplink switching. Actually,
in the first switching time, the terminal is adjusting a fre-
quency and a power, and the terminal can neither send
data nor receive data, and it is set that the terminal does
not receive downlink data in the round trip time, which
ensures successful sending of the uplink subframe,
thereby ensuring that a network and the terminal can
normally transmit and receive data.
[0159] FIG. 10 is a flowchart of a half-duplex frequency
division duplex communication method according to Em-
bodiment 10 of the present invention. This embodiment
describes switching of a terminal from downlink receiving
to uplink sending. In this embodiment, a first guard period
is greater than or equal to 1 millisecond, and as shown
in FIG. 10, the method provided by this embodiment in-
cludes the following steps:
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Step 201: When data processing of the terminal
switches from a downlink subframe to an adjacent
uplink subframe, a base station determines that a
first guard period generated by the terminal overlaps
the downlink subframe, where the first guard period
is greater than or equal to 1 millisecond.
The determining, by a base station, that a first guard
period generated by the terminal overlaps the down-
link subframe is specifically: determining, by the
base station, whether the first guard period generat-
ed by the terminal is greater than or equal to 1 mil-
lisecond; and if yes, that is, if the first guard period
is greater than or equal to 1 millisecond, determining,
by the base station, that the first guard period over-
laps the downlink subframe. Specifically, when the
first guard period is greater than 1 millisecond, the
first guard period overlaps the downlink subframe
and a last part of a first downlink subframe immedi-
ately preceding the downlink subframe, or the first
guard period overlaps the downlink subframe and a
last part of an uplink subframe immediately preced-
ing the downlink subframe; and when the first guard
period is equal to 1 millisecond, the first guard period
and the downlink subframe overlap each other com-
pletely.
Step 202: The base station skips scheduling the ter-
minal in the downlink subframe, or sets a scheduling
priority of the terminal in the downlink subframe to a
lowest level.
If the first guard period overlaps the downlink sub-
frame and the last part of the first downlink subframe
immediately preceding the downlink subframe, the
base station does not schedule the terminal in the
downlink subframe, or set the scheduling priority of
the terminal in the downlink subframe to the lowest
level; however, the base station may schedule the
terminal in the first downlink subframe immediately
preceding the downlink subframe. If the first guard
period overlaps the downlink subframe and the last
part of the uplink subframe immediately preceding
the downlink subframe, the base station does not
schedule the terminal in the downlink subframe, or
set the scheduling priority of the terminal in the down-
link subframe to the lowest level; however, the base
station may schedule the terminal in the uplink sub-
frame immediately preceding the downlink sub-
frame. If the first guard period is equal to 1 millisec-
ond, the base station does not schedule the terminal
in the downlink subframe, or sets the scheduling pri-
ority of the terminal in the downlink subframe to the
lowest level. When the scheduling priority of the ter-
minal in the downlink subframe is the lowest level,
the base station preferentially schedules other ter-
minals in the downlink subframe.

[0160] In the method provided by this embodiment,
when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, a

base station determines whether a first guard period gen-
erated by the terminal overlaps the downlink subframe,
and when the first guard period generated by the terminal
overlaps the downlink subframe, the terminal cannot nor-
mally receive downlink data sent in the downlink sub-
frame by the base station. In this embodiment, the base
station does not schedule the terminal in the downlink
subframe or sets a scheduling priority of the terminal in
the downlink subframe to a lowest level, thereby avoiding
a waste of resources caused by that the base station
sends downlink data to the terminal in the downlink sub-
frame, and improving utilization of resources.
[0161] FIG. 11 is a flowchart of a half-duplex frequency
division duplex communication method according to Em-
bodiment 11 of the present invention. This embodiment
describes switching of a terminal from downlink receiving
to uplink sending. In this embodiment, a first guard period
is less than 1 millisecond, and as shown in FIG. 11, the
method provided by this embodiment includes the follow-
ing steps:

Step 301: When data processing of the terminal
switches from a downlink subframe to an adjacent
uplink subframe, the terminal generates a first guard
period, where the first guard period is less than 1
millisecond, the first guard period overlaps a last part
of the downlink subframe, and the terminal is not
scheduled by a base station in a last timeslot of the
downlink subframe.
In this embodiment, the terminal generates the first
guard period according to a round trip time and a
first switching time, where the first switching time in-
cludes: a frequency adjustment time and a power
adjustment time, the frequency adjustment time is
an adjustment time for switching from a downlink fre-
quency to an uplink frequency by an oscillator of the
terminal, and the power adjustment time is an ad-
justment time for adjusting a power from 0 to an up-
link transmit power by the terminal. Specifically, if
the first switching time is included in the round trip
time, the terminal uses the round trip time or the first
switching time as the first guard period, and certainly,
the first guard period may also be of another value,
for example, the terminal uses a maximum value be-
tween the first switching time and the round trip time
as the first guard period, or the first guard period is
any value that is greater than a maximum value be-
tween the first switching time and the round trip time
but less than 1 millisecond, which is not limited in
the present invention. If the first switching time does
not overlap the round trip time, the terminal adds the
round trip time and the first switching time, to obtain
the first guard period, that is, uses a sum of the round
trip time and the first switching time as the first guard
period.
Step 302: The terminal skips receiving a downlink
signal in the first guard period.
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[0162] When the first guard period is less than 1 milli-
second, the first guard period overlaps the last part of
the downlink subframe, and the skipping, by the terminal,
receiving a downlink signal in the first guard period is
specifically: skipping, by the terminal, receiving a down-
link signal in the last part of the downlink subframe. In
this case, the first guard period partially overlaps the
downlink subframe. If the first guard period is less than
0.5 milliseconds, the base station may schedule the
downlink subframe, and if the first guard period is greater
than or equal to 0.5 milliseconds and less than 1 milli-
second, the last timeslot of the downlink subframe is in-
cluded in the first guard period, where the downlink sub-
frame includes two timeslots, and the first timeslot of the
downlink subframe only partially overlaps the first guard
period. Therefore, the base station may skip scheduling
the terminal in the last timeslot of the downlink subframe,
and the base station may still schedule the first timeslot
of the downlink subframe, for use by the terminal; how-
ever, the terminal does not receive data that is in an over-
lapping part between the first timeslot and the first guard
period.
[0163] In the method provided by this embodiment,
when a terminal switches from a downlink subframe to
an adjacent uplink subframe, the terminal generates a
first guard period, where a first switching time for down-
link-to-uplink switching of the terminal is considered
when the first guard period is generated. In this embod-
iment, that the terminal does not process any signal in
the first guard period is defined, and therefore uncertainty
of a terminal behavior during a downlink-to-uplink switch-
ing process of the terminal is avoided, where the uncer-
tainty of the terminal behavior refers to that the terminal
cannot determine whether the terminal should receive
data or send data; and successful sending of the uplink
subframe can be ensured, thereby ensuring that a net-
work and the terminal can normally transmit and receive
data.
[0164] Based on Embodiment 11 described above,
Embodiment 12 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from downlink to uplink and a first guard period is less
than 1 ms. FIG. 12 is a schematic diagram of a scenario
during downlink-to-uplink switching of a terminal accord-
ing to Embodiment 12 of the present invention.
[0165] In this embodiment, when the terminal switches
from downlink receiving to uplink sending, the first guard
period is set to be less than 1 millisecond, and at this
time, the first switching time is included in an RTT time;
in this case, the first guard period is equal to the RTT.
As shown in FIG. 12, when the terminal switches from a
downlink subframe 1 to an uplink subframe 2, a start po-
sition of the first switching time is aligned with a start
position of the uplink subframe 2, and in an actual appli-
cation process, the start position of the first switching
time is not necessarily aligned with the start position of
the uplink subframe 2. The start position of the first

switching time may be aligned with any position of the
uplink subframe 2, and it is merely exemplary description
in FIG. 12. Different from Embodiment 8, in this embod-
iment, the first switching time is included in the RTT, that
is, the first switching time and the RTT overlap in a time
domain. In a last part (a length of which is equal to the
first guard period) of the downlink subframe 1, the termi-
nal does not receive any downlink data. The base station
may schedule the terminal in the downlink subframe 1,
but the terminal does not receive data in the last part of
the downlink subframe 1.
[0166] This embodiment provides a terminal; when the
terminal switches from a downlink subframe to an adja-
cent uplink subframe, a generation module generates a
first guard period, where a first switching time for down-
link-to-uplink switching of the terminal is considered
when the first guard period is generated. In this embod-
iment, that the terminal does not process any signal in
the first guard period is defined, and therefore uncertainty
of a terminal behavior during a downlink-to-uplink switch-
ing process of the terminal is avoided, where the uncer-
tainty of the terminal behavior refers to that the terminal
cannot determine whether the terminal should receive
data or send data; and successful sending of the uplink
subframe can be ensured, thereby ensuring that a net-
work and the terminal can normally transmit and receive
data.
[0167] Based on Embodiment 11 described above,
Embodiment 13 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from downlink to uplink and a first guard period is equal
to 0.5 milliseconds. FIG. 13 is a schematic diagram of a
scenario during downlink-to-uplink switching of a termi-
nal according to Embodiment 13 of the present invention.
[0168] In this embodiment, when the terminal switches
from downlink receiving to uplink sending, the first guard
period is set to be equal to 0.5 milliseconds, that is, a
sum of an RTT and a first switching time is equal to 0.5
milliseconds. As shown in FIG. 13, the terminal switches
from a downlink subframe 1 to an uplink subframe 2, and
the first guard period is a sum of the first switching time,
which is the first half part, and the RTT, which is the sec-
ond half part (an area shown by a dashed part in the
figure); the first guard period and a last timeslot of the
downlink subframe 1 overlap each other completely, and
the terminal does not receive any downlink data in the
last timeslot of the downlink subframe 1. From the per-
spective of the base station, if the last timeslot of the
downlink subframe 1 and the first guard period overlap
each other completely, the base station may not waste
any resource on scheduling the terminal in the last times-
lot of the downlink subframe 1.
[0169] In the method provided by this embodiment, a
first guard period generated by a terminal is a sum of a
first switching time and a round trip time, and that the
terminal does not process any signal in the first guard
period is defined, and therefore it is avoided that the ter-
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minal cannot determine a behavior thereof during the first
switching time of downlink-to-uplink switching. Actually,
in the first switching time, the terminal is adjusting a fre-
quency and a power, and the terminal can neither send
data nor receive data, and it is set that the terminal does
not receive downlink data in the round trip time, which
ensures successful sending of the uplink subframe,
thereby ensuring that a network and the terminal can
normally transmit and receive data.
[0170] In this embodiment, when the first guard period
is set to 0.5 milliseconds, if the first switching time is in-
cluded in the RTT time, that is, if the first switching time
and the RTT overlap in the time domain, in this case, the
first guard period is equal to the RTT. When the terminal
switches from the downlink subframe 1 to the uplink sub-
frame 2, in this embodiment, a start position of the first
switching time is aligned with a start position of the uplink
subframe 2; however, in an actual application process,
the start position of the first switching time is not neces-
sarily aligned with the start position of the uplink subframe
2, and the start position of the first switching time may
be aligned with any position of the uplink subframe 2. In
this case, the last timeslot of the downlink subframe 1
and the first guard period overlap each other completely,
and therefore, the terminal does not receive any downlink
data in the last timeslot of the downlink subframe 1. The
base station may not waste any resource on scheduling
the terminal in the last timeslot of the downlink subframe
1.
[0171] If the first switching time is included in the RTT
time, the first guard period is equal to the RTT time. That
the terminal does not process any signal in the first guard
period is defined, and therefore it is avoided that the ter-
minal cannot determine a behavior thereof in the first
switching time of downlink-to-uplink switching. Actually,
in the first switching time, the terminal is adjusting a fre-
quency and a power, and the terminal can neither send
data nor receive data, which is different from the prior
art; in the prior art, to ensure successful sending of the
uplink subframe, it is specified that the terminal can send
uplink data but cannot receive data in the round trip time,
and in this embodiment, the terminal can neither receive
downlink data nor receive uplink data in the first guard
period.
[0172] FIG. 14 is a flowchart of a half-duplex frequency
division duplex communication method according to Em-
bodiment 14 of the present invention. This embodiment
describes switching of a terminal from downlink receiving
to uplink sending. As shown in FIG. 14, the method pro-
vided by this embodiment includes the following steps:

Step 401: When data processing of the terminal
switches from a downlink subframe to an adjacent
uplink subframe, a base station determines that a
first guard period generated by the terminal overlaps
a last timeslot of the downlink subframe, where the
first guard period is less than 1 millisecond.
Specifically, the terminal determines whether the

first guard period generated by the terminal is greater
than or equal to 0.5 milliseconds and less than 1
millisecond, and if yes, that is, if the first guard period
is greater than or equal to 0.5 milliseconds and less
than 1 millisecond, the terminal determines that the
first guard period overlaps the last timeslot of the
downlink subframe. The downlink subframe includes
two timeslots. When the first guard period is greater
than or equal to 0.5 milliseconds and less than 1
millisecond, the last timeslot of the downlink sub-
frame is included in the first guard period, and the
first timeslot of the downlink subframe only partially
overlaps the first guard period. Therefore, the base
station may skip scheduling the terminal in the last
timeslot of the downlink subframe, and the base sta-
tion may still schedule the first timeslot of the down-
link subframe, for use by the terminal; however, the
terminal does not receive data that is in an overlap-
ping part between the first timeslot and the first guard
period.
Step 402: The base station skips scheduling the ter-
minal in the last timeslot of the downlink subframe,
or sets a scheduling priority of the terminal in the last
timeslot of the downlink subframe to a lowest level.

[0173] If the first guard period overlaps the last timeslot
of the downlink subframe, the base station may skip
scheduling the terminal in the last timeslot of the downlink
subframe, or set the scheduling priority of the terminal in
the last timeslot of the downlink subframe to the lowest
level. When the scheduling priority of the terminal in the
downlink subframe is set to the lowest level, the base
station preferentially schedules other terminals in the
downlink subframe.
[0174] In the method provided by this embodiment,
when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, a
base station determines whether a first guard period gen-
erated by the terminal overlaps a last timeslot of the
downlink subframe, and when the first guard period gen-
erated by the terminal overlaps the last timeslot of the
downlink subframe, the terminal cannot correctly receive
downlink data sent in the last timeslot of the downlink
subframe by the base station. In this embodiment, the
base station does not schedule the terminal in the last
timeslot of the downlink subframe or sets a scheduling
priority of the terminal in the last timeslot of the downlink
subframe to a lowest level, thereby avoiding a waste of
resources caused by that the base station sends down-
link data to the terminal in the last timeslot of the downlink
subframe, and improving utilization of resources.
[0175] FIG. 15 is a flowchart of a half-duplex frequency
division duplex communication method according to Em-
bodiment 15 of the present invention. This embodiment
describes switching of a terminal from uplink sending to
downlink receiving. As shown in FIG. 15, the method pro-
vided by this embodiment includes the following steps:
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Step 501: When data processing of the terminal
switches from an uplink subframe to an adjacent
downlink subframe, the terminal generates a second
guard period.

[0176] Because the terminal uses an oscillator to main-
tain a downlink frequency and an uplink frequency, when
the terminal switches from uplink to downlink, the oscil-
lator needs to switch a frequency from the uplink frequen-
cy to the downlink frequency, and an adjustment time is
generated when the oscillator switches from the uplink
frequency to the downlink frequency, that is, a time delay
is generated when the oscillator switches from the uplink
frequency to the downlink frequency. In this embodiment,
when the terminal generates a first guard period, the fre-
quency adjustment time of the oscillator is considered.
In this embodiment, the terminal generates the second
guard period according to a round trip time and a second
switching time, where the second switching time in-
cludes: a frequency adjustment time and a power adjust-
ment time, the frequency adjustment time is an adjust-
ment time for switching from an uplink frequency to a
downlink frequency by an oscillator of the terminal, and
the power adjustment time is an adjustment time for ad-
justing a power of the terminal from 0 to a transmit power.
[0177] If the second switching time is greater than the
RTT, the terminal may subtract the round trip time from
the second switching time, to obtain the second guard
period, that is, the second guard period is equal to a dif-
ference between the second switching time and the RTT,
and certainly, the second guard period may also be great-
er than the difference between the second switching time
and the RTT. The second guard period overlaps the up-
link subframe or an adjacent downlink subframe of the
uplink subframe in the time domain. If the second switch-
ing time is less than or equal to the RTT, the terminal
does not generate the second guard period, that is, when
the second switching time is less than or equal to the
RTT, it is unnecessary to define a second guard period
for the terminal.
[0178] In a first optional implementation manner, the
generating, by the terminal, a second guard period is
specifically: determining, by the terminal, whether the
downlink subframe includes physical hybrid automatic
repeat request indicator channel PHICH information sent
to the terminal; if the downlink subframe includes the
PHICH information sent to the terminal, generating, by
the terminal, the second guard period, where the gener-
ated second guard period overlaps the uplink subframe;
or if the downlink subframe does not include the PHICH
information sent to the terminal, generating, by the ter-
minal, the second guard period, where the generated
second guard period overlaps the downlink subframe.
[0179] In a second optional implementation manner,
the generating, by the terminal, a second guard period
is specifically: determining, by the terminal, whether the
uplink subframe includes any one of the following uplink
signals: a sounding reference signal SRS, a channel

quality indicator CQI, and physical uplink control channel
PUCCH information; if the uplink subframe includes any
one of the uplink signals, generating, by the terminal, the
second guard period, where the generated second guard
period overlaps the downlink subframe; or if the uplink
subframe does not include any one of the uplink signals,
generating, by the terminal, the second guard period,
where the generated second guard period overlaps the
uplink subframe.
[0180] It should be noted that, the two optional imple-
mentation manners described above may also be applied
to a process in which a terminal switches from a downlink
subframe to an adjacent uplink subframe, that is, when
the terminal generates a first guard period, it may also
be determined, according to the two optional implemen-
tation manners described above, whether the generated
first guard period overlaps the uplink subframe or the
downlink subframe, and a specific process is not de-
scribed herein again.
[0181] Step 502: The terminal skips processing any
signal in the second guard period, or skips processing
any signal in a subframe in which the second guard period
is located.
[0182] It can be known from the above that the second
guard period may be of the following possible values,
which are separately described as follows:
[0183] In a first case, the second guard period is less
than 1 millisecond, and the second guard period overlaps
a last part of the uplink subframe, where the last part of
the uplink subframe is an overlapping part between the
second guard period and the uplink subframe; in this
case, the skipping, by the terminal, processing any signal
in the second guard period is specifically: skipping, by
the terminal, sending an uplink signal in the last part of
the uplink subframe; and the skipping, by the terminal,
processing any signal in a subframe in which the second
guard period is located is specifically: skipping, by the
terminal, sending an uplink signal in the uplink subframe.
In this case, the second switching time is greater than
the RTT, and the second guard period may be equal to
a difference obtained by subtracting the RRT from the
second switching time. The terminal is not scheduled by
a base station in the second guard period, or the terminal
is not scheduled by a base station in a subframe in which
the second guard period is located. If the second guard
period is equal to 0.5 milliseconds, where 0.5 millisec-
onds is a length of one timeslot, and the uplink subframe
includes two timeslots, the base station may not schedule
the terminal in the last timeslot of the uplink subframe.
[0184] In a first case, the second guard period is less
than 1 millisecond, and the second guard period overlaps
a first part of the downlink subframe, where the first part
of the downlink subframe is an overlapping part between
the second guard period and the downlink subframe; in
this case, the skipping, by the terminal, processing any
signal in the second guard period is specifically: skipping,
by the terminal, receiving a downlink signal in the first
part of the downlink subframe; and the skipping, by the
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terminal, processing any signal in a subframe in which
the second guard period is located is specifically: skip-
ping, by the terminal, receiving a downlink signal in the
downlink subframe. In this case, the second switching
time is greater than the RTT, and the second guard period
may be equal to a difference obtained by subtracting the
RRT from the second switching time. The terminal is not
scheduled by a base station in the second guard period,
or the terminal is not scheduled by a base station in a
subframe in which the second guard period is located.
When the second guard period overlaps the first part of
the downlink subframe, the base station does not sched-
ule the terminal in the first part of the downlink subframe,
or does not schedule the terminal in the downlink sub-
frame. If the second guard period is equal to 0.5 millisec-
onds, the base station may not schedule the terminal in
the first timeslot of the downlink subframe, where the
downlink subframe includes two timeslots.
[0185] In a third case, the second guard period is equal
to 1 millisecond, and the second guard period overlaps
the downlink subframe; in this case, the skipping, by the
terminal, processing any signal in the second guard pe-
riod is specifically: skipping, by the terminal, receiving a
downlink signal in the downlink subframe; and the skip-
ping, by the terminal, processing any signal in a subframe
in which the second guard period is located is specifically:
skipping, by the terminal, receiving a downlink signal in
the downlink subframe.
[0186] In a fourth case, the second guard period is
equal to 1 millisecond, and the second guard period over-
laps the uplink subframe; in this case, the skipping, by
the terminal, processing any signal in the second guard
period is specifically: skipping, by the terminal, sending
an uplink signal in the uplink subframe; and the skipping,
by the terminal, processing any signal in a subframe in
which the second guard period is located is specifically:
skipping, by the terminal, sending an uplink signal in the
uplink subframe.
[0187] In a fifth case, the second guard period is equal
or equal to 1 millisecond, and the second guard period
overlaps the uplink subframe and an adjacent uplink sub-
frame immediately preceding the uplink subframe, or the
second guard period overlaps the downlink subframe and
an adjacent downlink subframe immediately following the
downlink subframe. The terminal does not send an uplink
signal in the uplink subframe and the adjacent uplink sub-
frame immediately preceding the uplink subframe, and
the base station may not schedule the terminal in the
uplink subframe. Alternatively, the terminal does not re-
ceive a downlink signal in the downlink subframe and the
adjacent downlink subframe immediately following the
downlink subframe, and the base station may not sched-
ule the terminal in the downlink subframe.
[0188] In this embodiment, the downlink signal in-
cludes any one or more of: a PDCCH signal, an EPDCCH
signal, a CRS signal, an MBSFN signal, a service data
signal, a PHICH signal, and a PCFICH signal.
[0189] In this embodiment, some downlink signals are

not carried in the entire downlink subframe, but are car-
ried in part of the downlink subframe, and may be carried
in a first part, a last part or a middle part of the downlink
subframe. In this case, if the second guard period over-
laps the first part of the downlink subframe, when the
terminal is configured by the base station to receive an
EPDCCH signal in the downlink subframe, the skipping,
by the terminal, receiving a downlink signal in the first
part of the downlink subframe is specifically that: skip-
ping, by the terminal, receiving the EPDCCH signal or
the downlink signal in the first part of the downlink sub-
frame. If the terminal is configured by the base station to
receive an MBSFN signal in the downlink subframe, the
skipping, by the terminal, receiving a downlink signal in
the first part of the downlink subframe is specifically: skip-
ping, by the terminal, receiving the MBSFN signal or the
downlink signal in the first part of the downlink subframe.
The first part of the downlink subframe refers to an over-
lapping part between the downlink subframe and the sec-
ond guard period.
[0190] If the second guard period overlaps the first part
of the downlink subframe, the terminal may also deter-
mine by itself whether to receive the downlink signal in
the first part of the downlink subframe, which mainly in-
cludes the following three cases:

(1) If the terminal is configured by the base station
to receive an EPDCCH signal in the downlink sub-
frame, the skipping, by the terminal, receiving a
downlink signal in the first part of the downlink sub-
frame is specifically: determining, by the terminal,
whether the second guard period overlaps a receiv-
ing time of the EPDCCH signal; if the second guard
period overlaps the receiving time of the EPDCCH
signal, skipping, by the terminal, receiving the EPD-
CCH signal or the downlink signal in the downlink
subframe; or if the second guard period does not
overlap the receiving time of the EPDCCH signal,
skipping, by the terminal, receiving the EPDCCH sig-
nal or the downlink signal in the first part of the down-
link subframe.
(2) If the terminal is configured by the base station
to receive an MBSFN signal in the downlink sub-
frame, the skipping, by the terminal, receiving a
downlink signal in the first part of the downlink sub-
frame is specifically: determining, by the terminal,
whether the second guard period overlaps a receiv-
ing time of the MBSFN signal; if the second guard
period overlaps the receiving time of the MBSFN sig-
nal, skipping, by the terminal, receiving the MBSFN
signal or the downlink signal in the downlink sub-
frame; or if the second guard period does not overlap
the receiving time of the MBSFN signal, skipping, by
the terminal, receiving the MBSFN signal or the
downlink signal in the first part of the downlink sub-
frame.
(3) If the terminal is configured by the base station
to receive a physical downlink shared channel (Phys-
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ical Downlink Shared Channel, PDSCH for short)
signal in the downlink subframe, the skipping, by the
terminal, receiving a downlink signal in the first part
of the downlink subframe is specifically: determining,
by the terminal, whether a PDCCH signal corre-
sponding to the PDSCH signal is included in the
downlink subframe; if the PDCCH signal is included
in the downlink subframe, skipping, by the terminal,
receiving the PDSCH signal or the downlink signal
in the downlink subframe; or if the PDCCH signal is
not included in the downlink subframe, skipping, by
the terminal, receiving the PDSCH signal or the
downlink signal in the first part of the downlink sub-
frame.

[0191] In this embodiment, when the terminal skips re-
ceiving the downlink signal in the first part of the downlink
subframe, or skips receiving the downlink signal in the
downlink subframe, the terminal determines whether the
downlink subframe includes the PHICH information sent
to the terminal, and if the downlink subframe includes the
PHICH information sent to the terminal, the terminal re-
ceives, in the Nth downlink subframe after the downlink
subframe, the PHICH information sent to the terminal,
where N is a positive integer greater than or equal to 1.
The determining, by the terminal, whether the downlink
subframe includes the PHICH information sent to the ter-
minal is specifically as follows: if the terminal sends
PUSCH information in the ith uplink subframe, the base
station sends the PHICH information to the terminal in
the (i+4)th subframe, to feed back whether the PUSCH
information is successfully received; therefore, the ter-
minal may determine whether the downlink subframe in-
cludes the PHICH information sent to the terminal. From
the perspective of the base station, the base station also
knows that the PHICH information needs to be fed back
to the terminal in the fourth subframe after the terminal
finishes sending the PUSCH information. In the solution
of this embodiment, if the downlink subframe includes
the PHICH information sent to the terminal, the base sta-
tion may delay sending of the PHICH information by N
subframes, and correspondingly, the terminal receives,
in the Nth subframe after the downlink subframe, the
PHICH information sent to the terminal, so that when
data processing of the terminal switches from the uplink
subframe to the downlink subframe, loss of the PHICH
information can be avoided.
[0192] In the method provided by this embodiment,
when a terminal switches from an uplink subframe to a
downlink subframe, the terminal generates a second
guard period, where the second guard period overlaps
the uplink subframe or the downlink subframe. In this
embodiment, that the terminal does not process any sig-
nal in the second guard period is defined, and therefore
uncertainty of a terminal behavior during an uplink-to-
downlink switching process of the terminal is avoided,
where the uncertainty of the terminal behavior refers to
that the terminal cannot determine whether the terminal

should receive data or send data; therefore, this ensures
that a network and the terminal can normally transmit
and receive data.
[0193] The following describes the solution of Embod-
iment 15 in detail by using several specific embodiments.
[0194] Based on Embodiment 15 described above,
Embodiment 16 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from uplink to downlink and a second guard period over-
laps a first part of a downlink subframe in a time domain.
FIG. 16 is a schematic diagram of a scenario during up-
link-to-downlink switching of a terminal according to Em-
bodiment 16 of the present invention.
[0195] In this embodiment, when the terminal switches
from uplink sending to downlink receiving, if a second
switching time is greater than an RTT, and the terminal
starts switching after finishing sending an uplink sub-
frame, the second switching time overlaps the downlink
subframe. As shown in FIG. 16, the terminal switches
from an uplink subframe 1 to a downlink subframe 2, and
a time needed for switching is the second switching time.
Because the second switching time is greater than an
RTT between the terminal and a base station, the second
switching time partially overlaps a first part of the down-
link subframe 2. Therefore, a second guard period needs
to be defined, where the second guard period is a time-
domain overlapping area between the second switching
time and the downlink subframe 2, that is, a value of the
second guard period is equal to the second switching
time minus the RTT, and the second guard period is less
than 1 millisecond. When the second guard period is less
than 1 millisecond, in one case, the terminal does not
receive downlink data in the second guard period, but
the base station can still schedule the downlink subframe
2 in which the second guard period is located, for use by
the terminal; and in another case, the terminal does not
receive downlink data in the downlink subframe 2 in which
the second guard period is located, and the base station
cannot schedule the terminal in the downlink subframe 2.
[0196] In the method provided by this embodiment,
when a terminal switches from uplink to downlink, a sec-
ond guard period overlaps a first part of a downlink sub-
frame, and that the terminal does not receive downlink
data in the second guard period or that the terminal does
not receive downlink data in a downlink subframe in which
the second guard period is located is defined, and there-
fore it is avoided that the terminal cannot determine a
behavior thereof in the second guard period, so that an
uplink subframe of the terminal can be sent successfully,
thereby ensuring that a network and the terminal can
normally transmit and receive data.
[0197] Based on Embodiment 15 described above,
Embodiment 17 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from uplink to downlink and a second guard period over-
laps a last part of an uplink subframe in a time domain.
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FIG. 17 is a schematic diagram of a scenario during up-
link-to-downlink switching of a terminal according to Em-
bodiment 17 of the present invention.
[0198] In this embodiment, when a terminal switches
from uplink sending to downlink receiving, if a second
switching time is greater than an RTT, and the terminal
starts switching before finishing sending an uplink sub-
frame and finishes switching at a start position of a down-
link subframe, the second switching time overlaps a first
part of the uplink subframe. As shown in FIG. 17, the
terminal switches from an uplink subframe 1 to a downlink
subframe 2, and a time needed for switching is the sec-
ond switching time. If the second switching time is greater
than an RTT time between the terminal and a base sta-
tion, and if the terminal starts switching before finishing
sending the uplink subframe 1, the second switching time
partially overlaps a last part of the uplink subframe 1.
Therefore, a second guard period needs to be defined,
where the second guard period is a time-domain over-
lapping area between the second switching time and the
uplink subframe 1, that is, a value of the second guard
period is equal to the second switching time minus the
RTT, and the second guard period is less than 1 milli-
second. When the second guard period is less than 1
millisecond, in one case, the terminal does not send up-
link data in the second guard period, but the base station
can still schedule the uplink subframe 1 for use by the
terminal; and in another case, the terminal does not send
uplink data in the uplink subframe 1 in which the second
guard period is located, and the base station cannot
schedule the uplink subframe 1 for use by the terminal.
[0199] In the method provided by this embodiment,
when a terminal switches from uplink to downlink, a sec-
ond guard period overlaps a last part of an uplink sub-
frame, and that the terminal does not send uplink data in
the second guard period is defined, and therefore it is
avoided that the terminal cannot determine a behavior
thereof in the second guard period, so that a downlink
subframe of the terminal can be received successfully,
thereby ensuring that a network and the terminal can
normally transmit and receive data.
[0200] A difference between Embodiment 16 and Em-
bodiment 17 lies in that the terminal starts switching at
different moments; in Embodiment 16, the terminal starts
switching before finishing sending the uplink subframe
and finishes switching at the start position of the downlink
subframe, while in Embodiment 17, the terminal starts
switching immediately after the uplink subframe ends.
Due to different switching mechanisms, the second guard
period is located in different subframes; however, a size
of an overlapping area may be the same, that is, a value
of the second guard period may be the same.
[0201] Based on Embodiment 15 described above,
Embodiment 18 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from uplink to downlink and a second guard period does
not overlap an uplink subframe or a downlink subframe

in a time domain. FIG. 18 is a schematic diagram of a
scenario during uplink-to-downlink switching of a termi-
nal according to Embodiment 18 of the present invention.
[0202] In this embodiment, when a terminal switches
from uplink sending to downlink receiving, if a second
switching time is less than an RTT, the second switching
time neither overlaps an uplink subframe nor overlaps a
downlink subframe. As shown in FIG. 18, the terminal
switches from an uplink subframe 1 to a downlink sub-
frame 2, and a time needed for switching is the second
switching time. If the second switching time is less than
or equal to an RTT between the terminal and a base
station, the second switching time does not affect the
uplink subframe 1 or the downlink subframe 2 at all, and
therefore, the terminal may consider that the second
guard period is zero.
[0203] In the method provided by this embodiment,
when a terminal switches from uplink to downlink, if a
second switching time of uplink-to-downlink switching of
the terminal is less than a round trip time, the terminal
can finish the uplink-to-downlink switching in the round
trip time, and therefore, it is unnecessary to define a sec-
ond guard period for the terminal, and the terminal can
send and receive data normally.
[0204] Based on Embodiment 15 described above,
Embodiment 19 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from uplink to downlink and a second guard period over-
laps a downlink subframe in a time domain. FIG. 19 is a
schematic diagram of a scenario during uplink-to-down-
link switching of a terminal according to Embodiment 19
of the present invention.
[0205] In this embodiment, when the terminal switches
from uplink sending to downlink receiving, if a second
switching time is greater than an RTT, and the terminal
starts switching after finishing sending an uplink sub-
frame, the second switching time overlaps the downlink
subframe. As shown in FIG. 19, the terminal switches
from an uplink subframe 1 to a downlink subframe 2, and
a time needed for switching is the second switching time.
Because the second switching time is greater than an
RTT between the terminal and a base station, the second
switching time overlaps the downlink subframe 2. There-
fore, a second guard period needs to be defined. In this
embodiment, the second guard period is equal to 1 mil-
lisecond. When the second guard period is equal to 1
millisecond, the second guard period overlaps the down-
link subframe 2, and in this case, the terminal does not
receive downlink data in the downlink subframe 2, and
the base station cannot schedule the terminal in the
downlink subframe 2.
[0206] In the method provided by this embodiment,
when a terminal switches from uplink to downlink, a sec-
ond guard period overlaps a downlink subframe, and that
the terminal does not receive downlink data in the second
guard period is defined, and therefore it is avoided that
the terminal cannot determine a behavior thereof in the
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second guard period, so that an uplink subframe of the
terminal can be sent successfully, thereby ensuring that
a network and the terminal can normally transmit and
receive data.
[0207] Based on Embodiment 15 described above,
Embodiment 20 of the present invention describes a half-
duplex frequency division duplex communication method
in detail by using an example in which a terminal switches
from uplink to downlink and a second guard period over-
laps an uplink subframe in a time domain. FIG. 20 is a
schematic diagram of a scenario during uplink-to-down-
link switching of a terminal according to Embodiment 20
of the present invention.
[0208] In this embodiment, when a terminal switches
from uplink sending to downlink receiving, if a second
switching time is greater than an RTT, and the terminal
starts switching at a start position of an uplink subframe
and finishes switching at a start position of a downlink
subframe, the second switching time overlaps the uplink
subframe. As shown in FIG. 20, the terminal switches,
at a start position of an uplink subframe 1, to a downlink
subframe 2, and a time needed for switching is the sec-
ond switching time, where the second switching time is
greater than an RTT time between the terminal and a
base station, and therefore, a second guard period needs
to be defined. In this embodiment, the second guard pe-
riod is equal to 1 millisecond. When the second guard
period is equal to 1 millisecond, the terminal does not
send uplink data in the uplink subframe 1 in which the
second guard period is located, and the base station can-
not schedule the uplink subframe 1 for use by the termi-
nal.
[0209] In the method provided by this embodiment,
when a terminal switches from uplink to downlink, a sec-
ond guard period overlaps an uplink subframe, and that
the terminal does not send uplink data in the second
guard period is defined, and therefore it is avoided that
the terminal cannot determine a behavior thereof in the
second guard period, so that a downlink subframe of the
terminal can be received successfully, thereby ensuring
that a network and the terminal can normally transmit
and receive data.
[0210] FIG. 21 is a flowchart of a half-duplex frequency
division duplex communication method according to Em-
bodiment 21 of the present invention. This embodiment
describes switching of a terminal from uplink sending to
downlink receiving. As shown in FIG. 21, the method pro-
vided by this embodiment includes the following steps:

Step 601: When data processing of the terminal
switches from an uplink subframe to an adjacent
downlink subframe, a base station determines a sec-
ond guard period generated by the terminal.

[0211] In a first optional implementation manner, the
determining, by the base station, a second guard period
generated by the terminal is specifically: determining, by
the base station, whether the downlink subframe includes

physical hybrid automatic repeat request indicator chan-
nel PHICH information sent to the terminal; if the downlink
subframe includes the PHICH information sent to the ter-
minal, determining, by the base station, that the second
guard period overlaps the uplink subframe; or if the down-
link subframe does not include the PHICH information
sent to the terminal, determining, by the base station,
that the generated second guard period overlaps the
downlink subframe.
[0212] In a second optional implementation manner,
the determining, by the base station, a second guard pe-
riod generated by the terminal is specifically: determin-
ing, by the base station, whether the uplink subframe
includes any one of the following uplink signals: a sound-
ing reference signal SRS, a channel quality indicator CQI,
and physical uplink control channel PUCCH information;
if the uplink subframe includes any one of the uplink sig-
nals, determining, by the base station, that the generated
second guard period overlaps the downlink subframe; or
if the uplink subframe does not include any one of the
uplink signals, determining, by the base station, that the
generated second guard period overlaps the uplink sub-
frame.
[0213] It should be noted that, the two optional imple-
mentation manners described above may also be applied
to a process in which a terminal switches from a downlink
subframe to an adjacent uplink subframe, that is, when
the base station determines a first guard period, it may
also be determined, according to the two optional imple-
mentation manners described above, whether the first
guard period overlaps the uplink subframe or the down-
link subframe, and a specific process is not described
herein again.
[0214] Step 602: The base station skips scheduling the
terminal in the second guard period or in a subframe in
which the second guard period is located, or the base
station sets a scheduling priority of the terminal in the
second guard period or in a subframe in which the second
guard period is located to a lowest level.
[0215] In this embodiment, the second guard period
may be of the following three values: less than 1 milli-
second, equal to 1 millisecond, and greater than 1 milli-
second. When the second guard period is less than 1
millisecond, the second guard period overlaps a last part
of the uplink subframe, where the last part of the uplink
subframe is an overlapping part between the second
guard period and the uplink subframe, or the second
guard period overlaps a first part of the downlink sub-
frame, where the first part of the downlink subframe is
an overlapping part between the second guard period
and the downlink subframe. When the second guard pe-
riod is equal to 1 millisecond, the second guard period
overlaps the uplink subframe, or overlaps the downlink
subframe. When the second guard period is greater than
1 millisecond, the second guard period overlaps the up-
link subframe and an adjacent uplink subframe immedi-
ately preceding the uplink subframe, or the second guard
period overlaps the downlink subframe and an adjacent
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downlink subframe immediately following the downlink
subframe.
[0216] The skipping, by the base station, scheduling
the terminal in the second guard period or in a subframe
in which the second guard period is located, or setting,
by the base station, a scheduling priority of the terminal
in the second guard period or in a subframe in which the
second guard period is located to a lowest level is spe-
cifically: if the second guard period overlaps the uplink
subframe, skipping, by the base station, scheduling the
terminal in a last part of the uplink subframe or in the
uplink subframe, or setting a scheduling priority of the
terminal in a last part of the uplink subframe or in the
uplink subframe to a lowest level, where the last part of
the uplink subframe is an overlapping part between the
second guard period and the uplink subframe. If the sec-
ond guard period overlaps the downlink subframe, the
base station skips scheduling the terminal in a first part
of the downlink subframe or in the downlink subframe,
or sets a scheduling priority of the terminal in a first part
of the downlink subframe or in the downlink subframe to
a lowest level, where the first part of the downlink sub-
frame is an overlapping part between the second guard
period and the downlink subframe.
[0217] When the base station skips scheduling the ter-
minal in the first part of the downlink subframe or in the
downlink subframe, or sets the scheduling priority of the
terminal in the first part of the downlink subframe or in
the downlink subframe to the lowest level, the base sta-
tion determines whether the downlink subframe includes
the PHICH information sent to the terminal; and if the
downlink subframe includes the PHICH information sent
to the terminal, the base station sends, in the Nth down-
link subframe after the downlink subframe, the PHICH
information to the terminal, where N is a positive integer
greater than or equal to 1. The determining, by the base
station, whether the downlink subframe includes the
PHICH information sent to the terminal is specifically as
follows: if the terminal sends PUSCH information in the
ith uplink subframe, the base station sends the PHICH
information to the terminal in the (i+4)th subframe, to feed
back whether the PUSCH information is successfully re-
ceived; therefore, the base station may determine wheth-
er the downlink subframe includes the PHICH information
sent to the terminal. Correspondingly, the terminal re-
ceives, in the Nth subframe after the downlink subframe,
the PHICH information sent to the terminal, so that when
data processing of the terminal switches from the uplink
subframe to the downlink subframe, loss of the PHICH
information can be avoided.
[0218] In the method provided by this embodiment,
when data processing of a terminal switches from a
downlink subframe to an adjacent uplink subframe, a
base station determines a second guard period generat-
ed by the terminal, and when the second guard period
overlaps the first timeslot of the downlink subframe or
the last timeslot of the uplink subframe, the terminal can-
not send or receive data normally in an overlapping area,

that is, the second guard period. In this embodiment, the
base station does not schedule the terminal in the first
timeslot of the downlink subframe, that is, the second
guard period, or a subframe in which the last timeslot of
the uplink subframe, that is, the second guard period, is
located, thereby avoiding a waste of resources caused
by that the base station sends downlink data to the ter-
minal in the second guard period, and improving utiliza-
tion of resources.
[0219] FIG. 22 is a schematic structural diagram of a
terminal according to Embodiment 22 of the present in-
vention. As shown in FIG. 22, a terminal 200 provided
by this embodiment includes: a processor 2001, a mem-
ory 2002, and a transceiver 2003, where the memory
2002 and the transceiver 2003 may be connected to the
processor 2001 by using a bus; the memory 2002 stores
an instruction, and when the terminal 200 runs, the mem-
ory 2002 communicates with the processor 2001, so that
the processor 2001 executes the instruction.
[0220] The processor 2001 is configured to: when data
processing of the terminal switches from a downlink sub-
frame to an adjacent uplink subframe, generate a first
guard period, where the first guard period is greater than
or equal to 1 millisecond.
[0221] The processor 2001 is further configured to con-
trol the transceiver 2003 to skip processing any signal in
the first guard period.
[0222] When the first guard period is greater than 1
millisecond, the first guard period overlaps the downlink
subframe and a last part of a first downlink subframe
immediately preceding the downlink subframe, and the
transceiver 2003 does not receive a downlink signal in
the downlink subframe and in the last part of the first
downlink subframe.
[0223] When the first guard period is greater than 1
millisecond, the first guard period overlaps the downlink
subframe and a last part of an uplink subframe immedi-
ately preceding the downlink subframe, the transceiver
2003 does not receive a downlink signal in the downlink
subframe, and the transceiver 2003 does not send an
uplink signal in the last part of the uplink subframe im-
mediately preceding the downlink subframe.
[0224] When the first guard period is equal to 1 milli-
second, the first guard period overlaps the downlink sub-
frame, and the transceiver 2003 does not receive a down-
link signal in the downlink subframe.
[0225] In this embodiment, the processor 2001 is spe-
cifically configured to generate the first guard period ac-
cording to a round trip time and a first switching time,
where the first switching time includes: a frequency ad-
justment time and a power adjustment time, the frequen-
cy adjustment time is an adjustment time for switching
from a downlink frequency to an uplink frequency by an
oscillator of the terminal, and the power adjustment time
is an adjustment time for adjusting a power from 0 to an
uplink transmit power by the terminal.
[0226] In this embodiment, the first guard period may
be less than or equal to a sum of the round trip time and
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the first switching time. When the first guard period is
equal to the sum of the round trip time and the first switch-
ing time, the processor 2001 is specifically configured to
add the round trip time and the first switching time, to
obtain the first guard period.
[0227] In this embodiment, because the first guard pe-
riod overlaps the downlink subframe, the terminal may
not be scheduled by the base station in the downlink sub-
frame.
[0228] The terminal provided by this embodiment may
be used to execute the technical solution provided by
Embodiment 7, and has an implementation manner and
a technical effect that are similar to those of Embodiment
7, which are not described herein again.
[0229] FIG. 23 is a schematic structural diagram of a
base station according to Embodiment 23 of the present
invention. As shown in FIG. 23, a base station 300 pro-
vided by this embodiment includes: a processor 3001
and a memory 3002, where the memory 3002 may be
connected to the processor 3001 by using a bus; the
memory 3002 stores an instruction, and when the base
station 300 runs, the memory 3002 communicates with
the processor 3001, so that the processor 3001 executes
the instruction. The processor 3001 specifically performs
the following operations:
[0230] The processor 3001 is configured to: when data
processing of a terminal switches from a downlink sub-
frame to an adjacent uplink subframe, determine that a
first guard period generated by the terminal overlaps the
downlink subframe, where the first guard period is greater
than or equal to 1 millisecond.
[0231] The memory 3002 is configured to store the first
guard period.
[0232] The processor 3001 is further configured to:
configure the base station to skip scheduling the terminal
in the downlink subframe, or set a scheduling priority of
the terminal in the downlink subframe to a lowest level.
[0233] The processor 3001 is specifically configured
to: determine whether the first guard period generated
by the terminal is greater than or equal to 1 millisecond;
and if yes, determine that the first guard period overlaps
the downlink subframe.
[0234] In this embodiment, when the first guard period
is greater than 1 millisecond, the first guard period over-
laps the downlink subframe and a last part of a first down-
link subframe immediately preceding the downlink sub-
frame or overlaps the downlink subframe and a last part
of an uplink subframe immediately preceding the down-
link subframe. When the first guard period is equal to 1
millisecond, the first guard period overlaps the downlink
subframe. No matter in which one of the foregoing cases,
the first guard period overlaps the downlink subframe,
and the terminal cannot send or receive data correctly in
the first guard period; therefore, the base station does
not need to waste any resource on scheduling the termi-
nal in the downlink subframe.
[0235] The base station provided by this embodiment
may be used to execute the technical solution provided

by Embodiment 10, and has an implementation manner
and a technical effect that are similar to those of Embod-
iment 10, which are not described herein again.
[0236] FIG. 24 is a schematic structural diagram of a
terminal according to Embodiment 24 of the present in-
vention. As shown in FIG. 24, a terminal 400 provided
by this embodiment includes: a processor 4001, a mem-
ory 4002, and a receiver 4004, where the memory 4002
and the receiver 4004 may be connected to the processor
4001 by using a bus; the memory 4002 stores an instruc-
tion, and when the terminal 400 runs, the memory 4002
communicates with the processor 4001, so that the proc-
essor 4001 executes the instruction.
[0237] The processor 4001 is configured to: when data
processing of the terminal switches from a downlink sub-
frame to an adjacent uplink subframe, generate a first
guard period, where the first guard period is less than 1
millisecond, the first guard period overlaps a last part of
the downlink subframe, and the terminal is not scheduled
by a base station in a last timeslot of the downlink sub-
frame.
[0238] The processor 4001 controls the receiver 4004
to skip receiving a downlink signal in the first guard pe-
riod.
[0239] The processor 4001 is specifically configured
to: generate the first guard period according to a round
trip time and a first switching time, where the first switch-
ing time includes: a frequency adjustment time and a
power adjustment time, the frequency adjustment time
is an adjustment time for switching from a downlink fre-
quency to an uplink frequency by an oscillator of the ter-
minal, and the power adjustment time is an adjustment
time for adjusting a power from 0 to an uplink transmit
power by the terminal.
[0240] The generating, by the processor 4001, the first
guard period according to a round trip time and a first
switching time is specifically: if the first switching time is
included in the round trip time, using, by the processor
4001, the round trip time or the first switching time as the
first guard period; or if the first switching time does not
overlap the round trip time, adding, by the processor
4001, the round trip time and the first switching time, to
obtain the first guard period.
[0241] The terminal provided by this embodiment may
be used to execute the technical solution provided by
Embodiment 11, and has an implementation manner and
a technical effect that are similar to those of Embodiment
11, which are not described herein again.
[0242] FIG. 25 is a schematic structural diagram of a
base station according to Embodiment 25 of the present
invention. As shown in FIG. 25, a base station 500 pro-
vided by this embodiment includes: a processor 5001
and a memory 5002, where the memory 5002 may be
connected to the processor 5001 by using a bus; the
memory 5002 stores an instruction, and when the base
station 500 runs, the memory 5002 communicates with
the processor 5001, so that the processor 5001 executes
the instruction. The processor 5001 specifically performs
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the following operations:
[0243] The processor 5001 is configured to: when data
processing of a terminal switches from a downlink sub-
frame to an adjacent uplink subframe, determine that a
first guard period generated by the terminal overlaps a
last timeslot of the downlink subframe, where the first
guard period is less than 1 millisecond.
[0244] The memory 5002 is configured to store the first
guard period.
[0245] The processor 5001 is further configured to con-
figure the base station to skip scheduling the terminal in
the last timeslot of the downlink subframe, or set a sched-
uling priority of the terminal in the last timeslot of the
downlink subframe to a lowest level.
[0246] The processor 5001 is specifically configured
to: determine whether the first guard period generated
by the terminal is greater than or equal to 0.5 milliseconds
and less than 1 millisecond; and if yes, determine that
the first guard period overlaps the last timeslot of the
downlink subframe.
[0247] The base station provided by this embodiment
may be used to execute the technical solution provided
by Embodiment 14, and has an implementation manner
and a technical effect that are similar to those of Embod-
iment 14, which are not described herein again.
[0248] FIG. 26 is a schematic structural diagram of a
terminal according to Embodiment 26 of the present in-
vention. As shown in FIG. 26, a terminal 600 provided
by this embodiment includes: a processor 6001, a mem-
ory 6002, and a transceiver 6003, where the memory
6002 and the transceiver 6003 may be connected to the
processor 6001 by using a bus; the memory 6002 stores
an instruction, and when the terminal 600 runs, the mem-
ory 6002 communicates with the processor 6001, so that
the processor 6001 executes the instruction.
[0249] The processor 6001 is configured to: when data
processing of the terminal switches from an uplink sub-
frame to an adjacent downlink subframe, generate a sec-
ond guard period.
[0250] The processor 6001 is configured to control the
transceiver 6003 to skip processing any signal in the sec-
ond guard period, or skip processing any signal in a sub-
frame in which the second guard period is located.
[0251] The processor 6001 is specifically configured
to: generate the second guard period according to a
round trip time and a second switching time, where the
second switching time includes: a frequency adjustment
time and a power adjustment time, the frequency adjust-
ment time is an adjustment time for switching from an
uplink frequency to a downlink frequency by an oscillator
of the terminal, and the power adjustment time is an ad-
justment time for adjusting a downlink power of the ter-
minal from 0 to a transmit power. If the second switching
time is greater than the round trip time, the processor
6001 subtracts the round trip time from the second
switching time, to obtain the second guard period.
[0252] In a first optional implementation manner, when
generating the second guard period, the processor 6001

is specifically configured to: determine whether the down-
link subframe includes physical hybrid automatic repeat
request indicator channel PHICH information sent to the
terminal; if the downlink subframe includes the PHICH
information sent to the terminal, generate the second
guard period, where the generated second guard period
overlaps the uplink subframe; or if the downlink subframe
does not include the PHICH information sent to the ter-
minal, generate the second guard period, where the gen-
erated second guard period overlaps the downlink sub-
frame.
[0253] In a second optional implementation manner,
when generating the second guard period, the processor
6001 is specifically configured to: determine whether the
uplink subframe includes any one of the following uplink
signals: a sounding reference signal SRS, a channel
quality indicator CQI, and physical uplink control channel
PUCCH information; if the uplink subframe includes any
one of the uplink signals, generate the second guard pe-
riod, where the second guard period overlaps the down-
link subframe; or if the uplink subframe does not include
any one of the uplink signal, generate the second guard
period, where the second guard period overlaps the up-
link subframe.
[0254] In a first possible implementation manner, the
second guard period is less than 1 millisecond, and the
second guard period overlaps a first part of the downlink
subframe, where the first part of the downlink subframe
is an overlapping part between the second guard period
and the downlink subframe; when the second guard pe-
riod overlaps the first part of the downlink subframe, the
transceiver 6003 skips receiving a downlink signal in the
first part of the downlink subframe, or the transceiver
6003 skips receiving a downlink signal in the downlink
subframe. The downlink signal includes one or more of:
a physical downlink control channel PDCCH signal, an
enhanced physical downlink control channel EPDCCH
signal, a cell-specific reference signal, a multimedia
broadcast multicast service single frequency network
MBSFN signal, a service data signal, a physical hybrid
automatic repeat request indicator channel PHICH sig-
nal, and a physical control format indicator channel PC-
FICH signal.
[0255] In a second possible implementation manner,
the second guard period is less than 1 millisecond, and
the second guard period overlaps a last part of the uplink
subframe, where the last part of the uplink subframe is
an overlapping part between the second guard period
and the uplink subframe; when the second guard period
overlaps the last part of the uplink subframe, the trans-
ceiver 6003 skips sending an uplink signal in the last part
of the uplink subframe, or the transceiver 6003 skips
sending an uplink signal in the uplink subframe.
[0256] In a third possible implementation manner,
when the second guard period is equal to 1 millisecond,
the second guard period overlaps the downlink subframe,
and the transceiver 6003 skips receiving a downlink sig-
nal in the downlink subframe.
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[0257] In a fourth possible implementation manner,
when the second guard period is equal to 1 millisecond,
the second guard period overlaps the uplink subframe,
and the transceiver 6003 skips sending an uplink signal
in the uplink subframe.
[0258] In this embodiment, the terminal is not sched-
uled by a base station in the second guard period, or the
terminal is not scheduled by a base station in a subframe
in which the second guard period is located.
[0259] When the second guard period overlaps the first
part of the downlink subframe, if the terminal is configured
by the base station to receive an enhanced physical
downlink control channel EPDCCH signal in the downlink
subframe, the skipping, by the transceiver skips 6003,
receiving a downlink signal in the first part of the downlink
subframe is specifically: skipping receiving the EPDCCH
signal or the downlink signal in the first part of the down-
link subframe.
[0260] When the second guard period overlaps the first
part of the downlink subframe, if the terminal is configured
by the base station to receive an enhanced physical
downlink control channel EPDCCH signal in the downlink
subframe, the skipping, by the transceiver 6003, receiv-
ing a downlink signal in the first part of the downlink sub-
frame is specifically: determining whether the second
guard period overlaps a receiving time of the EPDCCH
signal; if the second guard period overlaps the receiving
time of the EPDCCH signal, skipping receiving the EP-
DCCH signal or the downlink signal in the downlink sub-
frame; or if the second guard period does not overlap the
receiving time of the EPDCCH signal, skipping receiving
the EPDCCH signal or the downlink signal in the first part
of the downlink subframe.
[0261] When the second guard period overlaps the first
part of the downlink subframe, if the terminal is configured
by the base station to receive a multimedia broadcast
multicast service single frequency network MBSFN sig-
nal in the downlink subframe, the skipping, by the trans-
ceiver 6003, receiving a downlink signal in the first part
of the downlink subframe is specifically: skipping receiv-
ing the MBSFN signal or the downlink signal in the first
part of the downlink subframe.
[0262] When the second guard period overlaps the first
part of the downlink subframe, if the terminal is configured
by the base station to receive a multimedia broadcast
multicast service single frequency network MBSFN sig-
nal in the downlink subframe, the skipping, by the trans-
ceiver 6003, receiving a downlink signal in the first part
of the downlink subframe is specifically: determining
whether the second guard period overlaps a receiving
time of the MBSFN signal; if the second guard period
overlaps the receiving time of the MBSFN signal, skip-
ping receiving the MBSFN signal or the downlink signal
in the downlink subframe; or if the second guard period
does not overlap the receiving time of the MBSFN signal,
skipping receiving the MBSFN signal or the downlink sig-
nal in the first part of the downlink subframe.
[0263] When the second guard period overlaps the first

part of the downlink subframe, if the terminal is configured
by the base station to receive a physical downlink shared
channel PDSCH signal in the downlink subframe, the
skipping, by the transceiver 6003, receiving a downlink
signal in the first part of the downlink subframe is specif-
ically: determining whether a physical downlink control
channel PDCCH signal corresponding to the PDSCH sig-
nal is included in the downlink subframe; if the PDCCH
signal is included in the downlink subframe, skipping re-
ceiving the PDSCH signal or the downlink signal in the
downlink subframe; or if the PDCCH signal is not included
in the downlink subframe, skipping receiving the PDSCH
signal or the downlink signal in the first part of the down-
link subframe.
[0264] When the terminal skips receiving a downlink
signal in the first part of the downlink subframe, or skips
receiving a downlink signal in the downlink subframe, if
the downlink subframe includes the PHICH information
sent to the terminal, the transceiver 6003 receives, in the
Nth downlink subframe after the downlink subframe, the
PHICH information sent to the terminal, where N is a
positive integer greater than or equal to 1.
[0265] The terminal provided by this embodiment may
be used to execute the technical solution provided by
Embodiment 15, and has an implementation manner and
a technical effect that are similar to those of Embodiment
15, which are not described herein again.
[0266] FIG. 27 is a schematic structural diagram of a
base station according to Embodiment 27 of the present
invention. As shown in FIG. 27, a base station 700 pro-
vided by this embodiment includes: a processor 7001
and a memory 7002, where the memory 7002 may be
connected to the processor 7001 by using a bus; the
memory 7002 stores an instruction, and when the base
station 700 runs, the memory 7002 communicates with
the processor 7001, so that the processor 7001 executes
the instruction. The processor 7001 specifically performs
the following operations:
[0267] The processor 7001 is configured to: when data
processing of a terminal switches from an uplink sub-
frame to an adjacent downlink subframe, determine a
second guard period generated by the terminal.
[0268] The memory 7002 is configured to store the sec-
ond guard period.
[0269] The processor 7001 is further configured to con-
figure the base station to skip scheduling the terminal in
the second guard period or in a subframe in which the
second guard period is located, or set a scheduling pri-
ority of the terminal in the second guard period or in a
subframe in which the second guard period is located to
a lowest level.
[0270] The determining, by the processor 7001, a sec-
ond guard period generated by the terminal is specifical-
ly: determining whether the downlink subframe includes
physical hybrid automatic repeat request indicator chan-
nel PHICH information sent to the terminal; if the downlink
subframe includes the PHICH information sent to the ter-
minal, determining that the second guard period overlaps
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the uplink subframe; or if the downlink subframe does
not include the PHICH information sent to the terminal,
determining that the generated second guard period
overlaps the downlink subframe.
[0271] In a first optional implementation manner, the
configuring, by the processor 7001, the base station to
skip scheduling the terminal in the second guard period
or in a subframe in which the second guard period is
located, or setting a scheduling priority of the terminal in
the second guard period or in a subframe in which the
second guard period is located to a lowest level is spe-
cifically: if the second guard period overlaps the uplink
subframe, configuring, by the processor 7001, the base
station to skip scheduling the terminal in a last part of the
uplink subframe or in the uplink subframe, or setting, by
the processor 7001, a scheduling priority of the terminal
in a last part of the uplink subframe or in the uplink sub-
frame to a lowest level, where the last part of the uplink
subframe is an overlapping part between the second
guard period and the uplink subframe; or if the second
guard period overlaps the downlink subframe, configur-
ing, by the processor 7001, the base station to skip
scheduling the terminal in a first part of the downlink sub-
frame or in the downlink subframe, or setting, by the proc-
essor 7001, a scheduling priority of the terminal in the
first part of the downlink subframe or in the downlink sub-
frame to a lowest level, where the first part of the downlink
subframe is an overlapping part between the second
guard period and the downlink subframe.
[0272] In a second optional implementation manner,
the determining, by the processor 7001, a second guard
period generated by the terminal is specifically: deter-
mining whether the uplink subframe includes any one of
the following uplink signals: a sounding reference signal
SRS, a channel quality indicator CQI, and physical uplink
control channel PUCCH information; if the uplink sub-
frame includes any one of the uplink signals, determining
that the second guard period overlaps the downlink sub-
frame; or if the uplink subframe does not include any one
of the uplink signal, determining that the second guard
period overlaps the uplink subframe.
[0273] The configuring, by the processor 7001, the
base station to skip scheduling the terminal in the second
guard period or in a subframe in which the second guard
period is located, or setting a scheduling priority of the
terminal in the second guard period or in a subframe in
which the second guard period is located to a lowest level
is specifically: if the second guard period overlaps the
uplink subframe, configuring, by the processor 7001, the
base station to skip scheduling the terminal in a last part
of the uplink subframe or in the uplink subframe, or set-
ting, by the processor 7001, a scheduling priority of the
terminal in a last part of the uplink subframe or in the
uplink subframe to a lowest level, where the last part of
the uplink subframe is an overlapping part between the
second guard period and the uplink subframe; or if the
second guard period overlaps the downlink subframe,
configuring, by the processor 7001, the base station to

skip scheduling the terminal in a first part of the downlink
subframe or in the downlink subframe, or setting, by the
processor 7001, a scheduling priority of the terminal in
the first part of the downlink subframe or in the downlink
subframe to a lowest level, where the first part of the
downlink subframe is an overlapping part between the
second guard period and the downlink subframe.
[0274] When the base station skips scheduling the ter-
minal in the first part of the downlink subframe or in the
downlink subframe, or the processor 7001 sets the
scheduling priority of the terminal in the first part of the
downlink subframe or in the downlink subframe to the
lowest level, if the downlink subframe includes the PHICH
information sent to the terminal, the base station sends,
in the Nth downlink subframe after the downlink sub-
frame, the PHICH information to the terminal, where N
is a positive integer greater than or equal to 1.
[0275] The base station provided by this embodiment
may be used to execute the technical solution provided
by Embodiment 19, and has an implementation manner
and a technical effect that are similar to those of Embod-
iment 19, which are not described herein again.
[0276] In the several embodiments provided in the
present invention, it should be understood that the dis-
closed apparatus and method may be implemented in
other manners. For example, the described apparatus
embodiment is merely exemplary. For example, the unit
division is merely logical function division and may be
other division in actual implementation. For example, a
plurality of units or components may be combined or in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented through
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0277] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
according to actual needs to achieve the objectives of
the solutions of the embodiments.
[0278] In addition, functional units in the embodiments
of the present invention may be integrated into one
processing unit, or each of the units may exist alone phys-
ically, or two or more units are integrated into one unit.
The integrated unit may be implemented in a form of hard-
ware, or may be implemented in a form of hardware in
addition to a software functional unit.
[0279] When the foregoing integrated unit is imple-
mented in a form of a software functional unit, the inte-
grated unit may be stored in a computer-readable storage
medium. The software functional unit is stored in a stor-
age medium and includes several instructions for in-
structing a computer device (which may be a personal
computer, a server, or a network device) or a processor
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to perform a part of the steps of the methods described
in the embodiments of the present invention. The fore-
going storage medium includes: any medium that can
store program code, such as a USB flash drive, a remov-
able hard disk, a read-only memory (Read-Only Memory,
ROM), a random access memory (Random Access
Memory, RAM), a magnetic disk, or an optical disc.
[0280] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, division of the foregoing function modules is
taken as an example for illustration. In actual application,
the foregoing functions can be allocated to different func-
tion modules and implemented according to a require-
ment, that is, an inner structure of an apparatus is divided
into different function modules to implement all or part of
the functions described above. For a detailed working
process of the foregoing apparatus, reference may be
made to a corresponding process in the foregoing meth-
od embodiments, and details are not described herein
again.
[0281] Finally, it should be noted that the foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of the present invention, but not for limiting
the present invention. Although the present invention is
described in detail with reference to the foregoing em-
bodiments, persons of ordinary skill in the art should un-
derstand that they may still make modifications to the
technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some or all
technical features thereof, without departing from the
scope of the technical solutions of the embodiments of
the present invention.

Claims

1. A terminal, comprising:

a generation module, configured to: when data
processing of the terminal switches from a
downlink subframe to an adjacent uplink sub-
frame, generate a first guard period, wherein the
first guard period is greater than or equal to 1
millisecond; and
a processing module, configured to skip
processing any signal in the first guard period.

2. The terminal according to claim 1, wherein when the
first guard period is greater than 1 millisecond, the
first guard period overlaps the downlink subframe
and a last part of a first downlink subframe immedi-
ately preceding the downlink subframe; and
the processing module is specifically configured to:
skip receiving a downlink signal in the downlink sub-
frame and the last part of the first downlink subframe.

3. The terminal according to claim 1, wherein when the
first guard period is greater than 1 millisecond, the

first guard period overlaps the downlink subframe
and a last part of an uplink subframe immediately
preceding the downlink subframe; and
the processing module is specifically configured to:
skip receiving a downlink signal in the downlink sub-
frame, and skip sending an uplink signal in the last
part of the uplink subframe immediately preceding
the downlink subframe.

4. The terminal according to claim 1, wherein when the
first guard period is equal to 1 millisecond, the first
guard period overlaps the downlink subframe, and
the processing module is specifically configured to:

skip receiving a downlink signal in the downlink
subframe.

5. The terminal according to any one of claims 1 to 4,
wherein the generation module is specifically con-
figured to:

generate the first guard period according to a
round trip time and a first switching time, wherein
the first switching time comprises: a frequency
adjustment time and a power adjustment time,
the frequency adjustment time is an adjustment
time for switching from a downlink frequency to
an uplink frequency by an oscillator of the ter-
minal, and the power adjustment time is an ad-
justment time for adjusting a power from 0 to an
uplink transmit power by the terminal.

6. The terminal according to claim 5, wherein the first
guard period is less than or equal to a sum of the
round trip time and the first switching time.

7. The terminal according to claim 5, wherein the gen-
eration module is specifically configured to add the
round trip time and the first switching time, to obtain
the first guard period.

8. The terminal according to any one of claims 1 to 7,
wherein the terminal is not scheduled by the base
station in the downlink subframe.

9. Abase station, comprising:

a determining module, configured to: when data
processing of a terminal switches from a down-
link subframe to an adjacent uplink subframe,
determine that a first guard period generated by
the terminal overlaps the downlink subframe,
wherein the first guard period is greater than or
equal to 1 millisecond; and
a scheduling configuration module, configured
to configure the base station to skip scheduling
the terminal in the downlink subframe, or set a
scheduling priority of the terminal in the downlink
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subframe to a lowest level.

10. The base station according to claim 9, wherein the
determining module is specifically configured to:

determine whether the first guard period gener-
ated by the terminal is greater than or equal to
1 millisecond; and
if yes, determine that the first guard period over-
laps the downlink subframe.

11. The base station according to claim 10, wherein
when the first guard period is greater than 1 millisec-
ond, the first guard period overlaps the downlink sub-
frame and a last part of a first downlink subframe
immediately preceding the downlink subframe.

12. The base station according to claim 10, wherein
when the first guard period is greater than 1 millisec-
ond, the first guard period overlaps the downlink sub-
frame and a last part of an uplink subframe immedi-
ately preceding the downlink subframe.

13. The base station according to claim 10, wherein
when the first guard period is equal to 1 millisecond,
the first guard period overlaps the downlink sub-
frame.

14. A terminal, comprising:

a generation module, configured to: when data
processing of the terminal switches from a
downlink subframe to an adjacent uplink sub-
frame, generate a first guard period, wherein the
first guard period is less than 1 millisecond, the
first guard period overlaps a last part of the
downlink subframe, and the terminal is not
scheduled by a base station in a last timeslot of
the downlink subframe; and
a processing module, configured to skip receiv-
ing a downlink signal in the first guard period.

15. The terminal according to claim 14, wherein the gen-
eration module is specifically configured to:

generate the first guard period according to a
round trip time and a first switching time, wherein
the first switching time comprises: a frequency
adjustment time and a power adjustment time,
the frequency adjustment time is an adjustment
time for switching from a downlink frequency to
an uplink frequency by an oscillator of the ter-
minal, and the power adjustment time is an ad-
justment time for adjusting a power from 0 to an
uplink transmit power by the terminal.

16. The terminal according to claim 15, wherein the gen-
eration module is specifically configured to:

if the first switching time is comprised in the
round trip time, use the round trip time or the
first switching time as the first guard period; or
if the first switching time does not overlap the
round trip time, add the round trip time and the
first switching time to obtain the first guard pe-
riod.

17. Abase station, comprising:

a determining module, configured to: when data
processing of a terminal switches from a down-
link subframe to an adjacent uplink subframe,
determine that a first guard period generated by
the terminal overlaps a last timeslot of the down-
link subframe, wherein the first guard period is
less than 1 millisecond; and
a scheduling configuration module, configured
to configure the base station to skip scheduling
the terminal in the last timeslot of the downlink
subframe, or set a scheduling priority of the ter-
minal in the last timeslot of the downlink sub-
frame to a lowest level.

18. The base station according to claim 17, wherein the
determining module is specifically configured to:

determine whether the first guard period gener-
ated by the terminal is greater than or equal to
0.5 milliseconds and less than 1 millisecond; and
if yes, determine that the first guard period over-
laps the last timeslot of the downlink subframe.

19. A terminal, comprising:

a generation module, configured to: when data
processing of the terminal switches from an up-
link subframe to an adjacent downlink subframe,
generate a second guard period; and
a processing module, configured to skip
processing any signal in the second guard pe-
riod, or configured to skip processing any signal
in a subframe in which the second guard period
is located.

20. The terminal according to claim 19, wherein the gen-
eration module is specifically configured to:

when data processing of the terminal switches
from an uplink subframe to an adjacent downlink
subframe, determine whether the downlink sub-
frame comprises physical hybrid automatic re-
peat request indicator channel PHICH informa-
tion sent to the terminal;
if the downlink subframe comprises the PHICH
information sent to the terminal, generate the
second guard period, wherein the second guard
period overlaps the uplink subframe; or
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if the downlink subframe does not comprise the
PHICH information sent to the terminal, gener-
ate the second guard period, wherein the sec-
ond guard period overlaps the downlink sub-
frame.

21. The terminal according to claim 19, wherein the gen-
eration module is specifically configured to:

when data processing of the terminal switches
from an uplink subframe to an adjacent downlink
subframe, determine whether the uplink sub-
frame comprises any one of the following uplink
signals: a sounding reference signal SRS, a
channel quality indicator CQI, and physical up-
link control channel PUCCH information;
if the uplink subframe comprises any one of the
uplink signals, generate the second guard peri-
od, wherein the second guard period overlaps
the downlink subframe; or
if the uplink subframe does not comprise any
one of the uplink signals, generate the second
guard period, wherein the second guard period
overlaps the uplink subframe.

22. The terminal according to any one of claims 19 to
21, wherein the second guard period is less than 1
millisecond, the second guard period overlaps a first
part of the downlink subframe, wherein the first part
of the downlink subframe is an overlapping part be-
tween the second guard period and the downlink
subframe, and the processing module is specifically
configured to:

skip receiving a downlink signal in the first part
of the downlink subframe, or skip receiving a
downlink signal in the downlink subframe.

23. The terminal according to any one of claims 19 to
21, wherein the second guard period is less than 1
millisecond, the second guard period overlaps a last
part of the uplink subframe, wherein the last part of
the uplink subframe is an overlapping part between
the second guard period and the uplink subframe,
and the processing module is specifically configured
to:

skip sending an uplink signal in the last part of
the uplink subframe, or skip sending an uplink
signal in the uplink subframe.

24. The terminal according to any one of claims 19 to
21, wherein the second guard period is equal to 1
millisecond, the second guard period overlaps the
downlink subframe, and the processing module is
specifically configured to:

skip receiving a downlink signal in the downlink

subframe.

25. The terminal according to any one of claims 19 to
21, wherein the second guard period is equal to 1
millisecond, the second guard period overlaps the
uplink subframe, and the processing module is spe-
cifically configured to:

skip sending an uplink signal in the uplink sub-
frame.

26. The terminal according to any one of claims 19 to
25, wherein the terminal is not scheduled by a base
station in the second guard period, or the terminal is
not scheduled by a base station in a subframe in
which the second guard period is located.

27. The terminal according to claim 22 or 24, wherein
the downlink signal comprises one or more of: a
physical downlink control channel PDCCH signal, an
enhanced physical downlink control channel EPD-
CCH signal, a cell-specific reference signal, a mul-
timedia broadcast multicast service single frequency
network MBSFN signal, a service data signal, a
physical hybrid automatic repeat request indicator
channel PHICH signal, and a physical control format
indicator channel PCFICH signal.

28. The terminal according to claim 22, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive an enhanced physical
downlink control channel EPDCCH signal in the
downlink subframe, the processing module is spe-
cifically configured to:

skip receiving the EPDCCH signal or the down-
link signal in the first part of the downlink sub-
frame.

29. The terminal according to claim 22, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive an enhanced physical
downlink control channel EPDCCH signal in the
downlink subframe, the processing module is spe-
cifically configured to:

determine whether the second guard period
overlaps a receiving time of the EPDCCH signal;
if the second guard period overlaps the receiving
time of the EPDCCH signal, skip receiving the
EPDCCH signal or the downlink signal in the
downlink subframe; or
if the second guard period does not overlap the
receiving time of the EPDCCH signal, skip re-
ceiving the EPDCCH signal or the downlink sig-
nal in the first part of the downlink subframe.
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30. The terminal according to claim 22, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive a multimedia broadcast
multicast service single frequency network MBSFN
signal in the downlink subframe, the processing
module is specifically configured to:

skip receiving the MBSFN signal or the downlink
signal in the first part of the downlink subframe.

31. The terminal according to claim 22, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive a multimedia broadcast
multicast service single frequency network MBSFN
signal in the downlink subframe, the processing
module is specifically configured to:

determine whether the second guard period
overlaps a receiving time of the MBSFN signal;
if the second guard period overlaps the receiving
time of the MBSFN signal, skip receiving the
MBSFN signal or the downlink signal in the
downlink subframe; or
if the second guard period does not overlap the
receiving time of the MBSFN signal, skip receiv-
ing the MBSFN signal or the downlink signal in
the first part of the downlink subframe.

32. The terminal according to claim 22, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive a physical downlink
shared channel PDSCH signal in the downlink sub-
frame, the processing module is specifically config-
ured to:

determine whether a physical downlink control
channel PDCCH signal corresponding to the
PDSCH signal is comprised in the downlink sub-
frame;
if the PDCCH signal is comprised in the downlink
subframe, skip receiving the PDSCH signal or
the downlink signal in the downlink subframe; or
if the PDCCH signal is not comprised in the
downlink subframe, skip receiving the PDSCH
signal or the downlink signal in the first part of
the downlink subframe.

33. The terminal according to claim 22 or 24, wherein
when the terminal skips receiving a downlink signal
in the first part of the downlink subframe, or skips
receiving a downlink signal in the downlink subframe,
if the downlink subframe comprises the PHICH in-
formation sent to the terminal, the terminal receives,
in the Nth downlink subframe after the downlink sub-
frame, the PHICH information sent to the terminal,

wherein N is a positive integer greater than or equal
to 1.

34. The terminal according to any one of claims 19 to
33, wherein the generation module is specifically
configured to:

generate the second guard period according to
a round trip time and a second switching time,
wherein the second switching time comprises:
a frequency adjustment time and a power ad-
justment time, the frequency adjustment time is
an adjustment time for switching from an uplink
frequency to a downlink frequency by an oscil-
lator of the terminal, and the power adjustment
time is an adjustment time for adjusting a down-
link power of the terminal from 0 to a transmit
power.

35. The terminal according to claim 32, wherein if the
second switching time is greater than the round trip
time, the generation module is specifically config-
ured to:

subtract the round trip time from the second
switching time, to obtain the second guard pe-
riod.

36. Abase station, comprising:

a determining module, configured to: when data
processing of a terminal switches from an uplink
subframe to an adjacent downlink subframe, de-
termine a second guard period generated by the
terminal; and
a scheduling configuration module, configured
to configure the base station to skip scheduling
the terminal in the second guard period or in a
subframe in which the second guard period is
located, or set a scheduling priority of the termi-
nal in the second guard period or in a subframe
in which the second guard period is located to
a lowest level.

37. The base station according to claim 36, wherein the
determining module is specifically configured to:

when data processing of the terminal switches
from an uplink subframe to an adjacent downlink
subframe, determine whether the downlink sub-
frame comprises physical hybrid automatic re-
peat request indicator channel PHICH informa-
tion sent to the terminal;
if the downlink subframe comprises the PHICH
information sent to the terminal, determine that
the second guard period overlaps the uplink sub-
frame; or
if the downlink subframe does not comprise the
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PHICH information sent to the terminal, deter-
mine that the second guard period overlaps the
downlink subframe; and
the scheduling configuration module is specifi-
cally configured to:

if the second guard period overlaps the up-
link subframe, configure the base station to
skip scheduling the terminal in a last part of
the uplink subframe or in the uplink sub-
frame, or set a scheduling priority of the ter-
minal in a last part of the uplink subframe
or in the uplink subframe to a lowest level,
wherein the last part of the uplink subframe
is an overlapping part between the second
guard period and the uplink subframe; or
if the second guard period overlaps the
downlink subframe, configure the base sta-
tion to skip scheduling the terminal in a first
part of the downlink subframe or in the
downlink subframe, or set a scheduling pri-
ority of the terminal in a first part of the down-
link subframe or in the downlink subframe
to a lowest level, wherein the first part of the
downlink subframe is an overlapping part
between the second guard period and the
downlink subframe.

38. The base station according to claim 36, wherein the
determining module is specifically configured to:

when data processing of the terminal switches
from an uplink subframe to an adjacent downlink
subframe, determine whether the uplink sub-
frame comprises any one of the following uplink
signals: a sounding reference signal SRS, a
channel quality indicator CQI, and physical up-
link control channel PUCCH information;
if the uplink subframe comprises any one of the
uplink signals, determine that the second guard
period overlaps the downlink subframe; or
if the uplink subframe does not comprise any
one of the uplink signals, determine that the sec-
ond guard period overlaps the uplink subframe;
and
the scheduling configuration module is specifi-
cally configured to:

if the second guard period overlaps the up-
link subframe, configure the base station to
skip scheduling the terminal in a last part of
the uplink subframe or in the uplink sub-
frame, or set a scheduling priority of the ter-
minal in a last part of the uplink subframe
or in the uplink subframe to a lowest level,
wherein the last part of the uplink subframe
is an overlapping part between the second
guard period and the uplink subframe; or

if the second guard period overlaps the
downlink subframe, configure the base sta-
tion to skip scheduling the terminal in a first
part of the downlink subframe or in the
downlink subframe, or set a scheduling pri-
ority of the terminal in a first part of the down-
link subframe or in the downlink subframe
to a lowest level, wherein the first part of the
downlink subframe is an overlapping part
between the second guard period and the
downlink subframe.

39. The base station according to claim 37 or 38, wherein
when the base station skips scheduling the terminal
in the first part of the downlink subframe or in the
downlink subframe, or sets the scheduling priority of
the terminal in the first part of the downlink subframe
or in the downlink subframe to the lowest level, if the
downlink subframe comprises the PHICH informa-
tion sent to the terminal, the base station sends, in
the Nth downlink subframe after the downlink sub-
frame, the PHICH information to the terminal, where-
in N is a positive integer greater than or equal to 1.

40. A half-duplex frequency division duplex communica-
tion method, comprising:

when data processing of a terminal switches
from a downlink subframe to an adjacent uplink
subframe, generating, by the terminal, a first
guard period, wherein the first guard period is
greater than or equal to 1 millisecond; and
skipping, by the terminal, processing any signal
in the first guard period.

41. The method according to claim 40, wherein when
the first guard period is greater than 1 millisecond,
the first guard period overlaps the downlink subframe
and a last part of a first downlink subframe immedi-
ately preceding the downlink subframe, and the skip-
ping, by the terminal, processing any signal in the
first guard period comprises:

skipping, by the terminal, receiving a downlink
signal in the downlink subframe and the last part
of the first downlink subframe.

42. The method according to claim 40, wherein when
the first guard period is greater than 1 millisecond,
the first guard period overlaps the downlink subframe
and a last part of an uplink subframe immediately
preceding the downlink subframe, and the skipping,
by the terminal, processing any signal in the first
guard period comprises:

skipping, by the terminal, receiving a downlink
signal in the downlink subframe, and skipping
sending an uplink signal in the last part of the

77 78 



EP 3 079 428 A1

41

5

10

15

20

25

30

35

40

45

50

55

uplink subframe immediately preceding the
downlink subframe.

43. The method according to claim 40, wherein when
the first guard period is equal to 1 millisecond, the
first guard period overlaps the downlink subframe,
and the skipping, by the terminal, processing any
signal in the first guard period comprises:

skipping, by the terminal, receiving a downlink
signal in the downlink subframe.

44. The method according to any one of claims 40 to 43,
wherein the generating, by the terminal, a first guard
period comprises:

generating, by the terminal, the first guard period
according to a round trip time and a first switch-
ing time, wherein the first switching time com-
prises: a frequency adjustment time and a power
adjustment time, the frequency adjustment time
is an adjustment time for switching from a down-
link frequency to an uplink frequency by an os-
cillator of the terminal, and the power adjustment
time is an adjustment time for adjusting a power
from 0 to an uplink transmit power by the termi-
nal.

45. The method according to claim 44, wherein the first
guard period is less than or equal to a sum of the
round trip time and the first switching time.

46. The method according to claim 44, wherein the gen-
erating, by the terminal, the first guard period accord-
ing to a round trip time and a first switching time
comprises:

adding, by the terminal, the round trip time and
the first switching time, to obtain the first guard
period.

47. The method according to any one of claims 40 to 46,
wherein the terminal is not scheduled by the base
station in the downlink subframe.

48. A half-duplex frequency division duplex communica-
tion method, comprising:

when data processing of a terminal switches
from a downlink subframe to an adjacent uplink
subframe, determining, by a base station, that
a first guard period generated by the terminal
overlaps the downlink subframe, wherein the
first guard period is greater than or equal to 1
millisecond; and
skipping, by the base station, scheduling the ter-
minal in the downlink subframe, or setting a
scheduling priority of the terminal in the downlink

subframe to a lowest level.

49. The method according to claim 48, wherein the de-
termining, by a base station, that a first guard period
generated by the terminal overlaps the downlink sub-
frame comprises:

determining, by the base station, whether the
first guard period generated by the terminal is
greater than or equal to 1 millisecond; and
if yes, determining, by the base station, that the
first guard period overlaps the downlink sub-
frame.

50. The method according to claim 49, wherein when
the first guard period is greater than 1 millisecond,
the first guard period overlaps the downlink subframe
and a last part of a first downlink subframe immedi-
ately preceding the downlink subframe.

51. The method according to claim 49, wherein when
the first guard period is greater than 1 millisecond,
the first guard period overlaps the downlink subframe
and a last part of an uplink subframe immediately
preceding the downlink subframe.

52. The method according to claim 49, wherein when
the first guard period is equal to 1 millisecond, the
first guard period overlaps the downlink subframe.

53. A half-duplex frequency division duplex communica-
tion method, comprising:

when data processing of a terminal switches
from a downlink subframe to an adjacent uplink
subframe, generating, by the terminal, a first
guard period, wherein the first guard period is
less than 1 millisecond, the first guard period
overlaps a last part of the downlink subframe,
and the terminal is not scheduled by a base sta-
tion in a last timeslot of the downlink subframe;
and
skipping, by the terminal, receiving a downlink
signal in the first guard period.

54. The method according to claim 53, wherein the gen-
erating, by the terminal, a first guard period compris-
es:

generating, by the terminal, the first guard period
according to a round trip time and a first switch-
ing time, wherein the first switching time com-
prises: a frequency adjustment time and a power
adjustment time, the frequency adjustment time
is an adjustment time for switching from a down-
link frequency to an uplink frequency by an os-
cillator of the terminal, and the power adjustment
time is an adjustment time for adjusting a power
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from 0 to an uplink transmit power by the termi-
nal.

55. The method according to claim 54, wherein the gen-
erating, by the terminal, the first guard period accord-
ing to a round trip time and a first switching time
comprises:

if the first switching time is comprised in the
round trip time, using, by the terminal, the round
trip time or the first switching time as the first
guard period; or
if the first switching time does not overlap the
round trip time, adding, by the terminal, the
round trip time and the first switching time, to
obtain the first guard period.

56. A half-duplex frequency division duplex communica-
tion method, comprising:

when data processing of a terminal switches
from a downlink subframe to an adjacent uplink
subframe, determining, by a base station, that
a first guard period generated by the terminal
overlaps a last timeslot of the downlink sub-
frame, wherein the first guard period is less than
1 millisecond; and
skipping, by the base station, scheduling the ter-
minal in the last timeslot of the downlink sub-
frame, or setting a scheduling priority of the ter-
minal in the last timeslot of the downlink sub-
frame to a lowest level.

57. The method according to claim 56, wherein the de-
termining, by a base station, that a first guard period
generated by the terminal overlaps a last timeslot of
the downlink subframe comprises:

determining, by the base station, whether the
first guard period generated by the terminal is
greater than or equal to 0.5 milliseconds and
less than 1 millisecond; and
if yes, determining, by the base station, that the
first guard period overlaps the last timeslot of
the downlink subframe.

58. A half-duplex frequency division duplex communica-
tion method, comprising:

when data processing of a terminal switches
from an uplink subframe to an adjacent downlink
subframe, generating, by the terminal, a second
guard period; and
skipping, by the terminal, processing any signal
in the second guard period, or skipping, by the
terminal, processing any signal in a subframe in
which the second guard period is located.

59. The method according to claim 58, wherein the gen-
erating, by the terminal, a second guard period com-
prises:

determining, by the terminal, whether the down-
link subframe comprises physical hybrid auto-
matic repeat request indicator channel PHICH
information sent to the terminal;
if the downlink subframe comprises the PHICH
information sent to the terminal, generating, by
the terminal, the second guard period, wherein
the second guard period overlaps the uplink sub-
frame; or
if the downlink subframe does not comprise the
PHICH information sent to the terminal, gener-
ating, by the terminal, the second guard period,
wherein the second guard period overlaps the
downlink subframe.

60. The method according to claim 58, wherein the gen-
erating, by the terminal, a second guard period com-
prises:

determining, by the terminal, whether the uplink
subframe comprises any one of the following up-
link signals: a sounding reference signal SRS,
a channel quality indicator CQI, and physical up-
link control channel PUCCH information;
if the uplink subframe comprises any one of the
uplink signals, generating, by the terminal, the
second guard period, wherein the second guard
period overlaps the downlink subframe; or
if the uplink subframe does not comprise any
one of the uplink signals, generating, by the ter-
minal, the second guard period, wherein the sec-
ond guard period overlaps the uplink subframe.

61. The method according to any one of claims 58 to 60,
wherein the second guard period is less than 1 mil-
lisecond, and the second guard period overlaps a
first part of the downlink subframe, wherein the first
part of the downlink subframe is an overlapping part
between the second guard period and the downlink
subframe;
the skipping, by the terminal, processing any signal
in the second guard period comprises:

skipping, by the terminal, receiving a downlink
signal in the first part of the downlink subframe;
and
the skipping, by the terminal, processing any sig-
nal in a subframe in which the second guard
period is located comprises:

skipping, by the terminal, receiving a down-
link signal in the downlink subframe.

62. The method according to any one of claims 58 to 60,
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wherein the second guard period is less than 1 mil-
lisecond, the second guard period overlaps a last
part of the uplink subframe, wherein the last part of
the uplink subframe is an overlapping part between
the second guard period and the uplink subframe;
the skipping, by the terminal, processing any signal
in the second guard period comprises:

skipping, by the terminal, sending an uplink sig-
nal in the last part of the uplink subframe; and
the skipping, by the terminal, processing any sig-
nal in a subframe in which the second guard
period is located comprises:

skipping, by the terminal, sending an uplink
signal in the uplink subframe.

63. The method according to any one of claims 58 to 60,
wherein the second guard period is equal to 1 milli-
second, and the second guard period overlaps the
downlink subframe;
the skipping, by the terminal, processing any signal
in the second guard period comprises:

skipping, by the terminal, receiving a downlink
signal in the downlink subframe; and
the skipping, by the terminal, processing any sig-
nal in a subframe in which the second guard
period is located comprises:

skipping, by the terminal, receiving a down-
link signal in the downlink subframe.

64. The method according to any one of claims 58 to 60,
wherein the second guard period is equal to 1 milli-
second, and the second guard period overlaps the
uplink subframe;
the skipping, by the terminal, processing any signal
in the second guard period comprises:

skipping, by the terminal, sending an uplink sig-
nal in the uplink subframe; and
the skipping, by the terminal, processing any sig-
nal in a subframe in which the second guard
period is located comprises:

skipping, by the terminal, sending an uplink
signal in the uplink subframe.

65. The method according to any one of claims 58 to 64,
wherein the terminal is not scheduled by a base sta-
tion in the second guard period, or the terminal is not
scheduled by a base station in a subframe in which
the second guard period is located.

66. The method according to claim 61 or 63, wherein the
downlink signal comprises one or more of: a physical
downlink control channel PDCCH signal, an en-

hanced physical downlink control channel EPDCCH
signal, a cell-specific reference signal, a multimedia
broadcast multicast service single frequency net-
work MBSFN signal, a service data signal, a physical
hybrid automatic repeat request indicator channel
PHICH signal, and a physical control format indicator
channel PCFICH signal.

67. The method according to claim 61, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive an enhanced physical
downlink control channel EPDCCH signal in the
downlink subframe, the skipping, by the terminal, re-
ceiving a downlink signal in the first part of the down-
link subframe comprises:

skipping, by the terminal, receiving the EPD-
CCH signal or the downlink signal in the first part
of the downlink subframe.

68. The method according to claim 61, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive an enhanced physical
downlink control channel EPDCCH signal in the
downlink subframe, the skipping, by the terminal, re-
ceiving a downlink signal in the first part of the down-
link subframe comprises:

determining, by the terminal, whether the sec-
ond guard period overlaps a receiving time of
the EPDCCH signal;
if the second guard period overlaps the receiving
time of the EPDCCH signal, skipping, by the ter-
minal, receiving the EPDCCH signal or the
downlink signal in the downlink subframe; or
if the second guard period does not overlap the
receiving time of the EPDCCH signal, skipping,
by the terminal, receiving the EPDCCH signal
or the downlink signal in the first part of the down-
link subframe.

69. The method according to claim 61, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive a multimedia broadcast
multicast service single frequency network MBSFN
signal in the downlink subframe, the skipping, by the
terminal, receiving a downlink signal in the first part
of the downlink subframe comprises:

skipping, by the terminal, receiving the MBSFN
signal or the downlink signal in the first part of
the downlink subframe.

70. The method according to claim 61, wherein when
the second guard period overlaps the first part of the
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downlink subframe, if the terminal is configured by
the base station to receive a multimedia broadcast
multicast service single frequency network MBSFN
signal in the downlink subframe, the skipping, by the
terminal, receiving a downlink signal in the first part
of the downlink subframe comprises:

determining, by the terminal, whether the sec-
ond guard period overlaps a receiving time of
the MBSFN signal;
if the second guard period overlaps the receiving
time of the MBSFN signal, skipping, by the ter-
minal, receiving the MBSFN signal or the down-
link signal in the downlink subframe; or
if the second guard period does not overlap the
receiving time of the MBSFN signal, skipping,
by the terminal, receiving the MBSFN signal or
the downlink signal in the first part of the down-
link subframe.

71. The method according to claim 61, wherein when
the second guard period overlaps the first part of the
downlink subframe, if the terminal is configured by
the base station to receive a physical downlink
shared channel PDSCH signal in the downlink sub-
frame, the skipping, by the terminal, receiving a
downlink signal in the first part of the downlink sub-
frame comprises:

determining, by the terminal, whether a physical
downlink control channel PDCCH signal corre-
sponding to the PDSCH signal is comprised in
the downlink subframe;
if the PDCCH signal is comprised in the downlink
subframe, skipping, by the terminal, receiving
the PDSCH signal or the downlink signal in the
downlink subframe; or
if the PDCCH signal is not comprised in the
downlink subframe, skipping, by the terminal, re-
ceiving the PDSCH signal or the downlink signal
in the first part of the downlink subframe.

72. The method according to claim 61 or 63, wherein
when the terminal skips receiving a downlink signal
in the first part of the downlink subframe, or skips
receiving a downlink signal in the downlink subframe,
if the downlink subframe comprises the PHICH in-
formation sent to the terminal, the terminal receives,
in the Nth downlink subframe after the downlink sub-
frame, the PHICH information sent to the terminal,
wherein N is a positive integer greater than or equal
to 1.

73. The method according to any one of claims 58 to 72,
wherein the generating, by the terminal, a second
guard period comprises:

generating, by the terminal, the second guard

period according to a round trip time and a sec-
ond switching time, wherein the second switch-
ing time comprises: a frequency adjustment time
and a power adjustment time, the frequency ad-
justment time is an adjustment time for switching
from an uplink frequency to a downlink frequen-
cy by an oscillator of the terminal, and the power
adjustment time is an adjustment time for ad-
justing a downlink power of the terminal from 0
to a transmit power.

74. The method according to claim 73, wherein if the
second switching time is greater than the round trip
time, the generating, by the terminal, the second
guard period according to a round trip time and a
second switching time comprises:

subtracting, by the terminal, the round trip time
from the second switching time, to obtain the
second guard period.

75. A half-duplex frequency division duplex communica-
tion method, comprising:

when data processing of a terminal switches
from an uplink subframe to an adjacent downlink
subframe, determining, by a base station, a sec-
ond guard period generated by the terminal; and
skipping, by the base station, scheduling the ter-
minal in the second guard period or in a sub-
frame in which the second guard period is locat-
ed, or setting, by the base station, a scheduling
priority of the terminal in the second guard period
or in a subframe in which the second guard pe-
riod is located to a lowest level.

76. The method according to claim 75, wherein the de-
termining, by the base station, a second guard period
generated by the terminal comprises:

determining, by the base station, whether the
downlink subframe comprises physical hybrid
automatic repeat request indicator channel
PHICH information sent to the terminal;
if the downlink subframe comprises the PHICH
information sent to the terminal, determining, by
the base station, that the second guard period
overlaps the uplink subframe; or
if the downlink subframe does not comprise the
PHICH information sent to the terminal, deter-
mining, by the base station, that the second
guard period overlaps the downlink subframe;
and
the skipping, by the base station, scheduling the
terminal in the second guard period or in a sub-
frame in which the second guard period is locat-
ed, or setting, by the base station, a scheduling
priority of the terminal in the second guard period
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or in a subframe in which the second guard pe-
riod is located to a lowest level comprises:

if the second guard period overlaps the up-
link subframe, skipping, by the base station,
scheduling the terminal in a last part of the
uplink subframe or in the uplink subframe,
or setting a scheduling priority of the termi-
nal in a last part of the uplink subframe or
in the uplink subframe to a lowest level,
wherein the last part of the uplink subframe
is an overlapping part between the second
guard period and the uplink subframe; or
if the second guard period overlaps the
downlink subframe, skipping, by the base
station, scheduling the terminal in a first part
of the downlink subframe or in the downlink
subframe, or setting a scheduling priority of
the terminal in a first part of the downlink
subframe or in the downlink subframe to a
lowest level, wherein the first part of the
downlink subframe is an overlapping part
between the second guard period and the
downlink subframe.

77. The method according to claim 75, wherein the de-
termining, by the base station, a second guard period
generated by the terminal comprises:

determining, by the base station, whether the
uplink subframe comprises any one of the fol-
lowing uplink signals: a sounding reference sig-
nal SRS, a channel quality indicator CQI, and
physical uplink control channel PUCCH informa-
tion;
if the uplink subframe comprises any one of the
uplink signals, determining, by the base station,
that the second guard period overlaps the down-
link subframe; or
if the uplink subframe does not comprise any
one of the uplink signals, determining, by the
base station, that the second guard period over-
laps the uplink subframe; and
the skipping, by the base station, scheduling the
terminal in the second guard period or in a sub-
frame in which the second guard period is locat-
ed, or setting, by the base station, a scheduling
priority of the terminal in the second guard period
or in a subframe in which the second guard pe-
riod is located to a lowest level comprises:

if the second guard period overlaps the up-
link subframe, skipping, by the base station,
scheduling the terminal in a last part of the
uplink subframe or in the uplink subframe,
or setting a scheduling priority of the termi-
nal in a last part of the uplink subframe or
in the uplink subframe to a lowest level,

wherein the last part of the uplink subframe
is an overlapping part between the second
guard period and the uplink subframe; or
if the second guard period overlaps the
downlink subframe, skipping, by the base
station, scheduling the terminal in a first part
of the downlink subframe or in the downlink
subframe, or setting a scheduling priority of
the terminal in a first part of the downlink
subframe or in the downlink subframe to a
lowest level, wherein the first part of the
downlink subframe is an overlapping part
between the second guard period and the
downlink subframe.

78. The method according to claim 76 or 77, wherein
when the base station skips scheduling the terminal
in the first part of the downlink subframe or in the
downlink subframe, or sets the scheduling priority of
the terminal in the first part of the downlink subframe
or in the downlink subframe to the lowest level, if the
downlink subframe comprises the PHICH informa-
tion sent to the terminal, the base station sends, in
the Nth downlink subframe after the downlink sub-
frame, the PHICH information to the terminal, where-
in N is a positive integer greater than or equal to 1.
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