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Description

TECHNICAL FIELD

[0001] This application relates to the field of commu-
nications technologies, and in particular, to a digital pre-
distortion processing method and apparatus.

BACKGROUND

[0002] In a wireless signal transmit device, one key
factor that affects communication quality is transmit sig-
nal distortion that is generated because a power amplifier
(PA, Power Amplifier) operates in a non-linear area of
the power amplifier. Currently, a digital predistortion (Dig-
ital Predistortion, DPD) technology is a common method
for resolving a problem of PA distortion. The method can
improve PA efficiency by reducing distortion generated
when the PA runs in the non-linear area of the PA.
[0003] In a massive multiple-input multiple-output
technology (Massive multiple-input multiple-output, Mas-
sive MIMO) application scenario, a quantity of transmit
channels of a transmit device increases, and a digital
predistortion processor and a feedback link need to be
disposed for each transmit channel if a conventional dig-
ital predistortion apparatus is still used. Consequently,
costs and link complexity of the transmit device are in-
creased dramatically. In a current multichannel digital
predistortion processing solution, digital predistortion
training and processing need to be performed on a plu-
rality of channels by turns if quantities of digital predis-
tortion processors and feedback links are decreased. A
larger quantity of channels results in lower digital predis-
tortion processing efficiency. Consequently, a calibration
implementation requirement cannot be met, and system
performance is affected.
[0004] Therefore, a multi-transmit-channel digital pre-
distortion calibration method and apparatus are required,
to reduce implementation costs and complexity of the
transmit device, ensure output linearity and efficiency of
a multichannel power amplifier, and improve the system
performance. US20140226511A1 describes a method
for calibrating a transmit path of a base station. A cali-
bration symbol of a subframe may be generated for trans-
mission on a downlink channel. The calibration symbol
of the subframe may be transmitted. The calibration sym-
bol may include a predefined waveform to calibrate the
transmit path of the base station. At least part of the sub-
frame including the calibration symbol may be received
through a dedicated feedback receive path. The transmit
path may be calibrated based at least in part on the re-
ceived calibration symbol. The calibration symbols may
replace one or more data symbols of the subframe. Con-
trol symbols may also be transmitted during the sub-
frame. The control symbols may include reference sig-
nals and downlink control channels. The control symbols
may signal to a mobile device a zero allocation of down-
link resources during the subframe.

[0005] EP2882154A1 discloses a transmitter method
for transmitting radio frequency signals from multiple an-
tenna elements. The transmitter method contains the
steps of encoding with a first coding a first signal before
being processed by a first pre-distortion and amplification
unit, encoding with at least one second coding at least
one second signal before being processed by at least
one second pre-distortion and amplification unit,
processing the first encoded signal by the first pre-dis-
tortion and amplification unit for obtaining a first amplified
pre-distorted encoded signal, processing the at least sec-
ond encoded signal by the at least second pre-distortion
and amplification unit for obtaining at least one second
amplified pre-distorted encoded signal, and outputting
the first amplified pre-distorted encoded signal as a first
transmit signal to a first transmit antenna element, and
outputting the at least one second amplified pre-distorted
encoded signal as at least one second transmit signal to
at least one second transmit antenna element.
[0006] S. Choi and E. Jeong, "Digital Predistortion
Based on Combined Feedback in MIMO Transmitters,"
in IEEE Communications Letters, vol. 16, no. 10, pp.
1572-1575, October 2012. discploses an adaptive digital
predistortion technique for linearization of power ampli-
fiers (PAs) in multiple-input multiple-output (MIMO)
transmitters. Instead of constructing a separate feedback
path at each PA, the document proposes a PD technique
based on a combined feedback, which adds all the PAs’
outputs to form a single feedback. The document dis-
closes an algorithm for finding the multiple PA charac-
teristics jointly from the combined feedback. The PD pa-
rameters are calculated from the identified PA charac-
teristics.

SUMMARY

[0007] This specification describes a digital predistor-
tion processing method and apparatus, so that a plurality
of transmit channels share one feedback link and one
digital predistortion processor by performing deprecod-
ing processing in the feedback link. In this way, output
linearity and efficiency of a multi-transmit-channel power
amplifier are improved while implementation costs and
complexity of a transmit device are reduced, and overall
system performance is further improved.
[0008] The invention is defined in the independent
claims.
[0009] Advantageous embodiments are set out in the
dependent claims.
[0010] According to a first aspect, an embodiment of
this application provides a digital predistortion process-
ing apparatus, including a digital predistortion processor,
a precoding and baseband signal conversion part, a feed-
back signal conversion part, a deprecoder, and a predis-
tortion parameter calculation part. The digital predistor-
tion processor is configured to: receive a first baseband
signal, perform digital predistortion processing on the first
baseband signal based on a predistortion parameter to
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obtain a second baseband signal, and send the second
baseband signal to the precoding and baseband signal
conversion part. The precoding and baseband signal
conversion part is configured to: perform precoding and
baseband signal conversion on the second baseband
signal to obtain N channels of precoded radio frequency
signals, and separately send the N channels of precoded
radio frequency signals to power amplifiers, where N>1.
The feedback signal conversion part is configured to:
couple N channels of radio frequency signals amplified
by the power amplifiers to a feedback link, convert N
channels of radio frequency signals in the feedback link
into N channels of third baseband signals, and send the
N channels of third baseband signals to the deprecoder.
The deprecoder is configured to: deprecode the N chan-
nels of third baseband signals to obtain a fourth baseband
signal, and send the fourth baseband signal to the pre-
distortion parameter calculation part. The predistortion
parameter calculation part is configured to: calculate a
predistortion parameter based on the first baseband sig-
nal and the fourth baseband signal, and send the predis-
tortion parameter obtained through calculation to the dig-
ital predistortion processor. Optionally, the first baseband
signal may be a service signal, or may be a signal ded-
icatedly used for digital predistortion processing. The pre-
distortion parameter obtained through calculation by us-
ing the dedicated signal may also be applied to a process
of performing digital predistortion processing on the serv-
ice signal. N channels of signals may be converted into
one channel of signal by performing deprecoding
processing in the feedback link. In this way, multichannel
predistortion processing can be supported by using one
feedback link and one predistortion processor. In addi-
tion, the N channels of amplified radio frequency signals
coupled to the feedback link are precoded, include infor-
mation such as distortion of a power amplifier of each
transmit channel, and are similar to a signal received at
a wireless signal receive end (for example, user equip-
ment); and the predistortion parameter is calculated by
using the signals. In this way, a signal to interference
plus noise ratio (Signal to Interference plus Noise Ratio,
SINR) of a signal at the receive end can be further in-
creased during the predistortion processing, and overall
system performance is further improved.
[0011] In a possible design, that the feedback signal
conversion part couples the N channels of radio frequen-
cy signals amplified by the power amplifiers to the feed-
back link includes: coupling, to the feedback link, the N
channels of radio frequency signals output by the power
amplifiers, or coupling, to the feedback link, the N chan-
nels of radio frequency signals to be transmitted by an-
tennas. The radio frequency signal output by the power
amplifier includes most of signal distortion information
generated in a transmit link, and is similar to a true signal
received at the receive end; and the radio frequency sig-
nal is coupled to the feedback link for predistortion pa-
rameter calculation. This is equivalent to performing the
predistortion processing on the signal received at the re-

ceive end. In other words, the SINR and an out-of-band
intermodulation indicator at the receive end are used as
a target to obtain the predistortion parameter. In this way,
a spectrum leakage suppression effect can be improved,
and an error vector magnitude (Error Vector Magnitude,
EVM) can be reduced. In other words, the signal to in-
terference plus noise ratio and the out-of-band intermod-
ulation indicator of the signal at the receive end are in-
creased, and the system performance is improved. The
radio frequency signal to be transmitted by the antenna
is a radio frequency signal that is amplified by the power
amplifier and that is sent to the antenna for radiation to
space. The signal further includes signal distortion
caused during processing of an antenna component, and
is more similar to the true signal received at the receive
end, and the signal is used to calculate the predistortion
parameter. In this way, the signal to interference plus
noise ratio of the signal at the receive end can be further
increased, and the system performance is improved.
[0012] In a possible design, the apparatus further in-
cludes a predistortion calibration signal sending part,
configured to send the first baseband signal to the digital
predistortion processor. Optionally, the first baseband
signal may be a periodic signal. Optionally, the predis-
tortion calibration signal sending part may be an inde-
pendent signal sending apparatus and/or module, or may
be integrated with another signal sending apparatus. The
predistortion calibration signal sending part is disposed,
and may send the first baseband signal based on a spe-
cific digital predistortion processing requirement. In this
way, impact on a service signal is avoided, and a scenario
in which a service signal feature does not meet the digital
predistortion processing requirement can also be sup-
ported. The predistortion parameter obtained by the dig-
ital predistortion processing apparatus through calcula-
tion by using the dedicated signal may also be applied
to the process of performing digital predistortion process-
ing on the service signal. The digital predistortion
processing is performed by using the periodic baseband
signal, and the radio frequency signals in the transmit
link can be fed back to the feedback link by performing
feedback a plurality of times, to calculate the predistortion
parameter. In this way, components used for converting
the radio frequency signals in the feedback link are re-
duced, and processing complexity is reduced.
[0013] In a possible design, the feedback signal con-
version part further includes a radio frequency signal con-
verter and a multichannel selector, configured to: select
at least one channel of radio frequency signal from the
N channels of radio frequency signals in the feedback
link, and send the at least one channel of radio frequency
signal to the radio frequency signal converter, wherein
the radio frequency signal converter is configured to con-
vert the radio frequency signal in the feedback link into
the third baseband signal. Optionally, the feedback signal
conversion part may include N radio frequency signal
converters, configured to respectively convert the N
channels of radio frequency signals in the feedback link
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into the N channels of third baseband signals. Optionally,
the feedback signal conversion part may include a mul-
tichannel selector and at least one radio frequency signal
converter. The multichannel selector selects at least one
channel of radio frequency signal from the N channels
of radio frequency signals in the feedback link, and sends
the at least one channel of radio frequency signal to the
at least one radio frequency signal converter. The radio
frequency signal converter converts the received radio
frequency signal into the third baseband signal. The mul-
tichannel selector may support coupling of the N chan-
nels of radio frequency signals to the feedback link in a
plurality of feedback processes, and the N channels of
radio frequency signals are converted into the N channels
of third baseband signals through conversion performed
a plurality of times. This processing manner may support
a plurality of channels of radio frequency signals in shar-
ing a same processing link by time when being coupled
to the feedback link and converted into baseband signals,
and further reduce hardware costs and implementation
complexity of the feedback link. For example, a quantity
of radio frequency signal converters can be decreased.
Optionally, the same first baseband signal may be peri-
odically sent a plurality of times by cooperating with send-
ing of the periodic baseband signal, same precoding
processing is performed on the sent first baseband signal
each time, at least one channel of radio frequency signal
in the feedback link is converted into a corresponding
third baseband signal each time, and the N channels of
third baseband signals are obtained after feedback and
conversion are performed a plurality of times. With ref-
erence to the foregoing two possible designs, optionally,
the radio frequency signal converter includes an analog
to digital converter (Analog to Digital Converter, ADC),
configured to convert an analog signal into a digital signal,
or configured to convert an analog radio frequency signal
into a digital baseband signal. Optionally, the radio fre-
quency signal converter may further include a frequency
mixer, configured to shift a radio frequency signal to a
baseband, to obtain a baseband signal.
[0014] In a possible design, the precoding and base-
band signal conversion part includes one to N phase shift-
ers and one to N baseband signal converters. The one
to N phase shifters are configured to: perform amplitude
and/or phase adjustment on the second baseband signal
based on a precoding matrix to obtain the N channels of
precoded baseband signal, and send the N channels of
precoded baseband signal to the one to N baseband sig-
nal converters. The one to N baseband signal converters
are configured to convert the received N channels of pre-
coded baseband signals into the N channels of precoded
radio frequency signals. Optionally, the precoding and
baseband signal conversion part may include N phase
shifters and N baseband signal converters. The N phase
shifters are configured to: separately perform amplitude
and/or phase adjustment on the second baseband signal
based on a precoding matrix to obtain N channels of pre-
coded baseband signals, and respectively send the N

channels of precoded baseband signals to the N base-
band signal converters. The N baseband signal convert-
ers are configured to respectively convert the received
N channels of precoded baseband signals into the N
channels of precoded radio frequency signals.
[0015] In a possible design, the precoding and base-
band signal conversion part includes a baseband signal
converter and one to N phase shifters. The baseband
signal converter is configured to convert the received
second baseband signal into a radio frequency signal.
The one to N phase shifters are configured to perform
amplitude and/or phase adjustment on the radio frequen-
cy signal based on a precoding matrix, to obtain the N
channels of precoded radio frequency signal. Optionally,
the precoding and baseband signal conversion part may
include N baseband signal converters and N phase shift-
ers. The N baseband signal converters are configured to
separately convert the received second baseband signal
into N channels of radio frequency signals. The N phase
shifters are configured to respectively perform amplitude
and/or phase adjustment on the N channels of radio fre-
quency signals based on a precoding matrix, to obtain
the N channels of precoded radio frequency signals.
[0016] In a possible design, the precoding and base-
band signal conversion part includes a baseband signal
converter, a power splitter, and one to N phase shifters.
The baseband signal converter is configured to convert
the second baseband signal into one channel of radio
frequency signal. The power splitter is configured to: di-
vide the channel of radio frequency signal into N channels
of radio frequency signals, and send the N channels of
radio frequency signals to the phase shifter. The one to
N phase shifters are configured to perform amplitude
and/or phase adjustment on the radio frequency signals
based on a precoding matrix, to obtain the N channels
of precoded radio frequency signals. Optionally, the pre-
coding and baseband signal conversion part may include
one baseband signal converter, one power splitter, and
N phase shifters. The baseband signal converter is con-
figured to convert the second baseband signal into one
channel of radio frequency signal. The power splitter is
configured to: divide the channel of radio frequency sig-
nal into N channels of radio frequency signals, and send
the N channels of radio frequency signals to the N phase
shifters. The N phase shifters are configured to respec-
tively perform amplitude and/or phase adjustment on the
N channels of radio frequency signals based on a pre-
coding matrix, to obtain the N channels of precoded radio
frequency signals. The second baseband signal is first
converted into one channel of radio frequency signal,
then the channel of radio frequency signal is divided by
the power splitter into N channels of same radio frequen-
cy signals, and the N channels of radio frequency signals
are precoded. This processing manner may further re-
duce the hardware costs and the implementation com-
plexity of the processing link. For example, a quantity of
baseband signal converters is decreased.
[0017] With reference to the foregoing three possible

5 6 



EP 3 540 990 B1

5

5

10

15

20

25

30

35

40

45

50

55

designs, optionally, the baseband signal converter in-
cludes a digital-to-analog converter (Digital to Analog
Converter, DAC), configured to convert a digital signal
into an analog signal, or configured to convert a digital
baseband signal into an analog radio frequency signal.
Optionally, the baseband signal converter may further
include a modulator, configured to modulate a baseband
signal to a radio frequency band, to obtain a radio fre-
quency signal.
[0018] In a possible design, the precoding and base-
band signal conversion part includes a digital-to-analog
converter, configured to convert the second baseband
signal into the precoded radio frequency signal. Option-
ally, the precoding and baseband signal conversion part
may include N digital-to-analog converters, configured
to separately convert the second baseband signal into
the N channels of precoded radio frequency signals.
[0019] In a possible design, the digital predistortion
processing apparatus may further include a power am-
plifier, configured to: receive the precoded radio frequen-
cy signal, amplify the precoded radio frequency signal,
and send an amplified precoded radio frequency signal
to an antenna. Optionally, the digital predistortion
processing apparatus may include N power amplifiers,
configured to respectively amplify the N channels of pre-
coded radio frequency signals. According to a second
aspect, an embodiment of this application provides a
wireless transceiver apparatus, including the digital pre-
distortion processing apparatus according to any one of
the first aspect or the possible designs of the first aspect
and an antenna.
[0020] According to a third aspect, an embodiment of
this application provides a base station, including the
wireless transceiver apparatus according to the second
aspect.
[0021] According to a fourth aspect, as an example
useful for understanding the invention, this application
provides a chip system, configured to implement the dig-
ital predistortion processing apparatus according to any
one of the first aspect or the possible designs of the first
aspect. The chip system may include a chip, or may in-
clude a chip and another discrete device. The chip may
be an application-specific integrated circuit (Application-
Specific Integrated Circuit, ASIC), or may be a chip in
another form. Optionally, the chip system may further
include a processor, configured to support the digital pre-
distortion processing apparatus in implementing a func-
tion described in the foregoing aspect, for example, ob-
taining a signal and/or a parameter involved in the fore-
going aspect, and performing a digital predistortion
processing process in the foregoing aspect. In a possible
design, the chip system further includes a memory. The
memory is configured to store a program instruction and
data that are mandatory for the digital predistortion
processing apparatus.
[0022] According to a fifth aspect, an embodiment of
this application provides a digital predistortion process-
ing method, including: performing digital predistortion

processing on a first baseband signal based on a predis-
tortion parameter, to obtain a second baseband signal;
performing precoding and baseband signal conversion
processing on the second baseband signal based on a
precoding matrix, to obtain N channels of precoded radio
frequency signals, where N>1; amplifying the N channels
of precoded radio frequency signals by using power am-
plifiers; coupling N channels of radio frequency signals
amplified by the power amplifiers to a feedback link, and
converting N channels of radio frequency signals into N
channels of third baseband signals; deprecoding the N
channels of third baseband signals, to obtain a fourth
baseband signal; and calculating a predistortion param-
eter based on the first baseband signal and the fourth
baseband signal. Optionally, the first baseband signal
may be a service signal, or may be a signal dedicatedly
used for digital predistortion processing. processing ap-
paratus has a function of implementing any method in
the fifth aspect. The function mplifiers to a feedback link
includes: coupling, to the feedback link, the N channels
of radio frequency signals output by the power amplifiers;
or coupling, to the feedback link, the N channels of radio
frequency signals to be transmitted by antennas.
[0023] In a possible design, the first baseband signal
is a periodic signal. Optionally, the periodic first baseband
signal may be a service signal, or may be a signal ded-
icatedly used for digital predistortion processing.
[0024] In a possible design, the coupling N channels
of radio frequency signals amplified by the power ampli-
fiers to a feedback link and converting N channels of radio
frequency signals into N channels of third baseband sig-
nals includes: coupling, by performing radio frequency
signal coupling M times and feedback signal conversion
M times, the N channels of radio frequency signals am-
plified by the power amplifiers to the feedback link, and
converting the N channels of radio frequency signals into
the N channels of third baseband signals, where 1≤M≤N.
Optionally, during the M times of radio frequency signal
coupling, the N channels of amplified radio frequency
signals are coupled to the feedback link each time; and
during the M times of feedback signal conversion, at least
one channel of radio frequency signal coupled to the
feedback link is selected and converted into a third base-
band signal each time. Optionally, during the M times of
radio frequency signal coupling, at least one channel of
amplified radio frequency signal is coupled to the feed-
back link each time; and during the M times of feedback
signal conversion, at least one channel of radio frequency
signal coupled to the feedback link is converted into a
third baseband signal each time. The N channels of radio
frequency signals may be coupled to the feedback link
and converted into the N channels of third baseband sig-
nals in one feedback process. In this processing manner,
a processing delay is small, digital predistortion process-
ing may be completed more quickly each time, and digital
predistortion processing performance is further im-
proved. Alternatively, the N channels of radio frequency
signals may be coupled to the feedback link in at least
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two feedback processes and converted into the N chan-
nels of third baseband signals. This processing manner
may support a plurality of channels of radio frequency
signals in sharing a same processing link by time when
being coupled to the feedback link and converted into
baseband signals, and further reduce hardware costs
and implementation complexity of the feedback link. Op-
tionally, the same first baseband signal may be periodi-
cally sent M times by cooperating with sending of the
periodic baseband signal, same precoding processing is
performed on the sent first baseband signal each time,
at least one channel of radio frequency signal in the feed-
back link is converted into a corresponding third base-
band signal each time, and the N channels of third base-
band signals are obtained after feedback and conversion
are performed M times.
[0025] In a possible design, the performing precoding
and baseband signal conversion processing on the sec-
ond baseband signal based on a precoding matrix in-
cludes: performing amplitude and/or phase adjustment
on the second baseband signal, to obtain N channels of
precoded baseband signals; and converting the N chan-
nels of precoded baseband signals into the N channels
of precoded radio frequency signals.
[0026] In a possible design, the performing precoding
and baseband signal conversion processing on the sec-
ond baseband signal based on a precoding matrix in-
cludes: converting the second baseband signal into N
channels of radio frequency signals; and performing am-
plitude and/or phase adjustment on the N channels of
radio frequency signals based on the precoding matrix,
to obtain the N channels of precoded radio frequency
signals. Optionally, the second baseband signal may be
separately converted into N channels of radio frequency
signals, and then amplitude and/or phase adjustment,
namely, precoding processing, are/is performed on the
N channels of radio frequency signals based on the pre-
coding matrix. Alternatively, the second baseband signal
may be converted into one channel of radio frequency
signal, then the channel of radio frequency signal is di-
vided into N channels of same radio frequency signals,
and the N channels of radio frequency signals are pre-
coded. This processing manner may further reduce the
hardware costs and the implementation complexity of the
processing link.
[0027] According to a sixth aspect, an example useful
for understanding the invention this application provides
a digital predistortion processing apparatus. The digital
predistortion processing apparatus has a function of im-
plementing any method in the fifth aspect. The function
may be implemented by using hardware, or may be im-
plemented by hardware by executing corresponding soft-
ware. The hardware or the software includes one or more
modules corresponding to the foregoing function.
[0028] According to a seventh aspect, an example use-
ful for understanding the invention this application pro-
vides a computer storage medium, configured to store a
computer software instruction used by the foregoing dig-

ital predistortion processing apparatus. The computer
software instruction includes a program designed for per-
forming the foregoing aspects.
[0029] In comparison with the prior art, according to
the digital predistortion processing method and appara-
tus that are provided in the embodiments of this applica-
tion, predistortion processing of a multichannel PA may
be supported through deprecoding processing by using
one feedback link and one digital predistortion processor;
and after being precoded and amplified by a PA, a feed-
back signal in the feedback link is more similar to the
signal received at the receive end, and the signal is used
to calculate the predistortion parameter and applied to
the digital predistortion processing. In this way, the spec-
trum leakage suppression effect of the transmit signal
can be further improved, and the EVM can be reduced.
In other words, the SINR of the signal received at the
receive end is increased. In addition, optionally, the mul-
tichannel PA may further share the feedback link by time
by using the periodic dedicated baseband signal. This
further reduces implementation and processing com-
plexity of the feedback link. In conclusion, according to
the digital predistortion processing method and appara-
tus that are provided in the embodiments of this applica-
tion, the implementation costs and complexity of the
transmit device are reduced, the output linearity and the
efficiency of the multi-transmit-channel power amplifier
are improved, and the overall system performance is fur-
ther improved.

BRIEF DESCRIPTION OF DRAWINGS

[0030] The following describes the embodiments of
this application with reference to accompanying draw-
ings.

FIG. 1 is a schematic structural diagram of a base
station that applies an embodiment of this applica-
tion;
FIG. 2 is a schematic structural diagram of a digital
predistortion processing apparatus according to an
embodiment of this application;
FIG. 3 is a schematic structural diagram of another
digital predistortion processing apparatus according
to an embodiment of this application;
FIG. 4 is a schematic structural diagram of still an-
other digital predistortion processing apparatus ac-
cording to an embodiment of this application;
FIG. 5 is a schematic structural diagram of yet an-
other digital predistortion processing apparatus ac-
cording to an embodiment of this application;
FIG. 6 is a schematic structural diagram of a precod-
ing and baseband signal conversion part according
to an embodiment of this application;
FIG. 7 is a schematic structural diagram of another
precoding and baseband signal conversion part ac-
cording to an embodiment of this application;
FIG. 8 is a schematic structural diagram of still an-
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other precoding and baseband signal conversion
part according to an embodiment of this application;
and
FIG. 9 is a flowchart of a digital predistortion process-
ing method according to an embodiment of this ap-
plication.

DESCRIPTION OF EMBODIMENTS

[0031] The following describes the embodiments of
this application with reference to accompanying draw-
ings.
[0032] The embodiments of this application may be ap-
plied to a Long Term Evolution (Long Term Evolution,
LTE) system and a subsequent evolved system, for ex-
ample, a 5G (5th Generation Mobile Communication, 5th
generation mobile communication) system, may be ap-
plied to a wireless communications system such as a
Universal Mobile Telecommunications System (Univer-
sal Mobile Telecommunications System, UMTS) and a
global system for mobile communications (Global Sys-
tem for Mobile Communications, GSM), or may be ap-
plied to another communications system for which digital
predistortion processing needs to be implemented. A net-
work device that applies a solution and/or an apparatus
provided in the embodiments of this application is usually
a base station in a wireless communications system, or
may be another device or apparatus for which digital pre-
distortion processing needs to be implemented. The base
station in this application may include a macro base sta-
tion, a micro base station, a relay station, an access point,
a remote radio unit (Remote Radio Unit, RRU), or the
like in various forms. In different systems, a device having
a function of a base station may have a different name.
For example, in an LTE network, the device is referred
to as an evolved NodeB (evolved NodeB, eNB or eNo-
deB); and in a 3G (3rd Generation, 3rd generation) net-
work, the device is referred to as a NodeB (NodeB).
[0033] FIG. 1 is a schematic structural diagram of a
base station that may apply an embodiment of this ap-
plication. The base station includes a baseband unit
(BaseBand Unit, BBU), at least one RRU connected to
the BBU, and an antenna connected to the RRU. Each
RRU may include at least one transmit link and at least
one receive link. In a transmit link, a baseband signal
processed by the BBU is transmitted to the RRU through
an interface between the BBU and the RRU; after the
baseband signal is processed in the transmit link of the
RRU, a radio frequency signal is obtained; and the radio
frequency signal is transmitted by the antenna. In a re-
ceive link, a wireless signal received by the antenna is
processed in the receive link of the RRU and converted
into a baseband signal; the baseband signal is transmit-
ted to the BBU through the interface between the BBU
and the RRU; and baseband signal is processed in the
BBU. In the transmit link, signal processing performed
by the BBU includes precoding, modulation, and the like,
and signal processing performed by the RRU includes

clipping processing, digital predistortion processing, pre-
coding, up-conversion, amplification, and the like. In the
receive link, signal processing performed by the RRU
includes low noise amplification processing, down-con-
version, and the like, and signal processing performed
by the BBU includes equalization, demodulation, decod-
ing, and the like. A specific signal processing algorithm
and a specific signal processing sequence of the BBU
and/or the RRU are not limited in this application. Op-
tionally, the base station may further have another com-
position form. For example, the base station includes a
BBU and a radio unit (Radio Unit, RU) or includes a BBU
and a radio frequency unit (Radio Frequency Unit, RFU).
This is not limited in this application.
[0034] In an example, a digital predistortion processing
method and/or apparatus provided in the embodiments
of this application may be applied to processing in the
transmit link of the RRU.
[0035] FIG. 2 is a schematic structural diagram of a
digital predistortion processing apparatus according to
an embodiment of this application. The digital predistor-
tion processing apparatus includes a digital predistortion
(DPD) processor, a precoding and baseband signal con-
version part, a feedback signal conversion part, a depre-
coder, and a predistortion parameter calculation part. It
should be noted that, to illustrate a signal flow and a signal
processing process of the digital predistortion processing
apparatus, FIG. 2 to FIG. 5 further show a power amplifier
(PA) or a PA and an antenna. Optionally, the digital pre-
distortion processing apparatus in this embodiment of
this application may further include a PA.
[0036] The DPD processor receives one channel of
digital baseband signal. The baseband signal may be a
service signal such as an OFDM signal that carries serv-
ice data, or a signal dedicatedly used for DPD processing.
The dedicated signal may also be an OFDM signal. The
DPD processor performs predistortion processing on the
baseband signal by using a currently stored predistortion
parameter, and sends a processed baseband signal to
the precoding and baseband signal conversion part. The
precoding and baseband signal conversion part performs
precoding and baseband signal conversion processing
on the baseband signal that undergoes the DPD process-
ing, to obtain N channels of precoded analog radio fre-
quency signals, and sends the N channels of precoded
analog radio frequency signals to PAs for amplification.
N channels of radio frequency signals amplified by the
PAs are sent to antennas for transmission. Optionally, if
the baseband signal is a signal dedicatedly used for DPD
processing, the N channels of radio frequency signals
amplified by the PAs may not be sent to a receive end.
The N channels of radio frequency signals amplified by
the PAs are further fed back to a feedback link. The feed-
back link in this embodiment of this application is shown
in a broken line box in FIG. 2, and is a link including the
feedback signal conversion part, the deprecoder, the pre-
distortion parameter calculation part, and a signal trans-
mission path between the three parts. The feedback sig-
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nal conversion part converts the radio frequency signals
amplified by the PAs into N channels of digital baseband
signals in the feedback link, and then sends the N chan-
nels of digital baseband signals to the deprecoder. The
deprecoder deprecodes the N channels of digital base-
band signals in the feedback link by using a precoding
matrix the same as that used by the precoding and base-
band signal conversion part, to obtain one channel of
baseband signal, and sends the channel of baseband
signal to the predistortion parameter calculation part. The
predistortion parameter calculation part calculates a pre-
distortion parameter based on the baseband signal in the
feedback link and a baseband signal that undergoes no
DPD processing, and then sends the predistortion pa-
rameter to the DPD processor for updating, so that the
DPD processor uses the new predistortion parameter to
perform next predistortion processing.
[0037] Optionally, the predistortion processing appa-
ratus may further include a coupler, for example, a direc-
tional coupler, configured to couple the N channels of
amplified radio frequency signals to the feedback link.
[0038] Optionally, the precoding and baseband signal
conversion part in the DPD processing apparatus shown
in FIG. 2 may be implemented in a plurality of manners.
[0039] In an example, as shown in FIG. 2, the precod-
ing and baseband signal conversion part includes N
phase shifters and N baseband signal converters. Digital
baseband signals that undergo the DPD processing are
respectively sent to the N phase shifters. The N phase
shifters respectively perform amplitude and/or phase ad-
justment on the digital signals based on the precoding
matrix, to complete precoding. N channels of precoded
digital baseband signals are respectively sent to the N
baseband signal converters for digital-to-analog conver-
sion and radio frequency shift, so that the N channels of
precoded digital baseband signals are converted into N
channels of precoded radio frequency signals. Optional-
ly, in this example, the phase shifter is a digital phase
shifter.
[0040] The baseband signal converter may include a
digital-to-analog converter (DAC), configured to perform
digital-to-analog conversion. Optionally, the N channels
of precoded digital baseband signals are respectively
sent to N DACs. Before performing digital-to-analog con-
version, the DACs may perform radio frequency shift on
the digital baseband signals by using numerically con-
trolled oscillators (Numerically Controlled Oscillator,
NCO) included in the DACs, and then perform the digital-
to-analog conversion. To be specific, the DACs convert
the N channels of precoded digital baseband signals into
the N channels of precoded radio frequency signals. Op-
tionally, the baseband signal converters may further in-
clude N modulators. The modulators are configured to
perform radio frequency shift on an analog signal in a
modulation manner. When the baseband signal convert-
er includes the modulator, the DAC is only configured to
perform the digital-to-analog conversion. The N channels
of precoded digital baseband signals are respectively

sent to the N DACs, and then sent to the modulators after
the DACs perform the digital-to-analog conversion. The
modulators modulate received analog signals to radio
frequency signals, to be specific, to obtain the N channels
of precoded radio frequency signals. In another example,
as shown in FIG. 6, the precoding and baseband signal
conversion part includes N baseband signal converters
and N phase shifters. A difference from the precoding
and baseband signal conversion part shown in FIG. 2 is
that the baseband signal converter is disposed before
the phase shifter. Digital baseband signals that undergo
the DPD processing are respectively sent to the N base-
band signal converters, so that the digital baseband sig-
nals are converted into N channels of analog radio fre-
quency signals. Then, the N channels of analog radio
frequency signals are sent to the N phase shifters. The
N phase shifters respectively perform amplitude and/or
phase adjustment on the N channels of analog radio fre-
quency signals based on the precoding matrix, to obtain
N channels of precoded radio frequency signals. Option-
ally, in this example, the phase shifter is an analog phase
shifter. An implementation and a signal processing man-
ner of the baseband signal converter are the same as
those in the example corresponding to FIG. 2. Details
are not described again.
[0041] In another example, as shown in FIG. 7, the
precoding and baseband signal conversion part includes
N DACs. The DACs complete precoding, radio frequency
shift, and digital-to-analog conversion that are performed
on digital baseband signals. Specifically, the baseband
signals that undergo the DPD processing are respective-
ly sent to the N DACs. The DACs complete the radio
frequency shift and amplitude and/or phase adjustment
that are performed on the baseband signals by using
NCOs included in the DACs, and then perform the digital-
to-analog conversion, to obtain N channels of precoded
analog radio frequency signals.
[0042] In still another example, as shown in FIG. 8, the
precoding and baseband signal conversion part includes
one baseband signal converter, a power splitter, and N
phase shifters. A baseband signal that undergoes the
DPD processing is converted into one channel of analog
radio frequency signal by using the baseband signal con-
verter, and then divided into N channels of analog radio
frequency signals by using the power splitter. The N
phase shifters respectively perform amplitude and/or
phase adjustment on the N channels of analog radio fre-
quency signals based on the precoding matrix, to obtain
N channels of precoded radio frequency signals. An im-
plementation and a signal processing manner of the
baseband signal converter are the same as those in the
example corresponding to FIG. 2. Optionally, in this ex-
ample, the phase shifter is an analog phase shifter.
[0043] Optionally, the precoding and baseband signal
conversion part shown in each of FIG. 6 to FIG. 8 may
replace the precoding and baseband signal conversion
part in FIG. 2. Optionally, different implementations of
the foregoing precoding and baseband signal conversion
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parts may be further mixed. For example, the precoding
and baseband signal conversion part shown in FIG. 2 is
used for one channel of digital baseband signal or several
channels of digital baseband signals, and the precoding
and baseband signal conversion part shown in FIG. 6 is
used for remaining one channel of digital baseband sig-
nal or remaining several channels of digital baseband
signals.
[0044] In a possible implementation, a plurality of chan-
nels of signals may further share a baseband signal con-
verter and/or a phase shifter, and certainly, may share a
DAC. FIG. 2 is used as an example, the precoding and
baseband signal conversion part may include phase
shifters whose quantity is less than N and/or baseband
signal converters whose quantity is less than N. In this
case, in N channels of baseband signals, at least two
channels of signals share one phase shifter and/or one
baseband signal converter. A specific quantity of includ-
ed phase shifters, a specific quantity of included base-
band signal converters, and a manner for signals to share
the foregoing components may be designed based on a
specific requirement. This is not limited in this application.
Similarly, the precoding and baseband signal conversion
parts in FIG. 6 to FIG. 8 may be designed in a similar
manner. Details are not described again.
[0045] Optionally, the feedback signal conversion part
in the DPD processing apparatus shown in FIG. 2 may
also be implemented in different manners.
[0046] In one example, as shown in FIG. 2, the feed-
back signal conversion part includes N radio frequency
signal converters, configured to convert N channels of
radio frequency signals in the feedback link into N chan-
nels of digital baseband signals in one DPD processing
process, and send the N channels of digital baseband
signals to the deprecoder.
[0047] The radio frequency signal converter includes
an analog to digital converter (ADC), configured to per-
form analog-to-digital conversion. Optionally, the ADC
may further perform down-conversion on a radio frequen-
cy signal by using an NCO included in the ADC, and then
perform analog-to-digital conversion. In other words, an
analog radio frequency signal may be directly converted
into a digital baseband signal by using the ADC.
[0048] Optionally, the radio frequency signal converter
may further include a frequency mixer, configured to per-
form down-conversion on an analog radio frequency sig-
nal. When the radio frequency signal converter includes
the frequency mixer, the ADC is only configured to per-
form the analog-to-digital conversion. The analog radio
frequency signal in the feedback link is shifted to a base-
band by using the frequency mixer, and then sent to the
ADC for the analog-to-digital conversion, to obtain the N
channels of digital baseband signals.
[0049] In another example, as shown in FIG. 4, the
feedback signal conversion part includes one radio fre-
quency signal converter and a multichannel selector. An
implementation and signal processing of the radio fre-
quency signal converter are the same as those of the

feedback signal conversion part shown in FIG. 2. The
multichannel selector is configured to: select one channel
of radio frequency signal from N channels of radio fre-
quency signals coupled to the feedback link, and send
the channel of radio frequency signal to the radio fre-
quency signal converter for processing. After performing
feedback signal conversion N times, the feedback signal
conversion part may convert all the N channels of radio
frequency signals into baseband signals, and send the
baseband signals to the deprecoder. In this example, the
DPD processor and the precoding and baseband signal
conversion part may perform same processing on the
same baseband signal N times, for example, process the
baseband signal by using the same predistortion param-
eter and the same precoding matrix, to ensure that the
N channels of amplified radio frequency signals are the
same in N processing processes, so that the feedback
signal conversion part may process only one channel of
radio frequency signal in each processing process, and
complete conversion of the N channels of radio frequency
signals in the N processing processes. Optionally, the
same baseband signal obtained by the DPD processor
in the N processing processes may be same service data
obtained N times, or may be a periodic signal dedicatedly
used for DPD processing. Optionally, the feedback signal
conversion part includes at least two radio frequency sig-
nal converters and a multichannel selector. The mul-
tichannel selector may select at least one channel of radio
frequency signal in each processing process, and send
the at least one channel of radio frequency signal to the
at least two radio frequency signal converters for
processing.
[0050] Optionally, selection may be performed in a
process of coupling the N channels of amplified radio
frequency signals to the feedback link. For example, at
least one channel of radio frequency signal is selected
and coupled to the feedback link each time, and all the
N channels of radio frequency signals are coupled to the
feedback link by performing coupling at least two times.
[0051] Optionally, the feedback signal conversion part
shown in FIG. 4 and the feedback signal conversion part
in FIG. 2 may be interchangeable. Optionally, different
implementations of the feedback signal conversion part
may be further mixed. For example, the feedback signal
apparatus shown in FIG. 2 is used for one channel of
digital baseband signal or several channels of digital
baseband signals, and the feedback signal conversion
part shown in FIG. 4 is used for remaining one channel
of digital baseband signal or remaining several channels
of digital baseband signals. Similar to the precoding and
baseband signal conversion part, the feedback signal
conversion part may also be a radio frequency signal
converter that implements multiplexing of a plurality of
channels of signals, to reduce physical components and
link complexity. Details are not described herein.
[0052] FIG. 3 is a schematic structural diagram of an-
other digital predistortion processing apparatus accord-
ing to an embodiment of this application. A difference
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between the digital predistortion processing apparatus
corresponding to FIG. 3 and that corresponding to FIG.
2 is that the digital predistortion processing apparatus
couples a to-be-transmitted radio frequency signal from
an antenna port to a feedback link for processing. Op-
tionally, the digital predistortion processing apparatus
may further include a coupler, configured to couple the
radio frequency signal from the antenna port to the feed-
back link. Optionally, the coupler may be a directional
coupler or a waveguide coupler. Another structure, im-
plementation, and signal processing manner of the digital
predistortion processing apparatus corresponding to
FIG. 3 are the same as those of the digital predistortion
processing apparatus in the embodiment corresponding
to FIG. 2. Details are not described again.
[0053] FIG. 4 is a schematic structural diagram of still
another digital predistortion processing apparatus ac-
cording to an embodiment of this application. A difference
from FIG. 2 is that the digital predistortion processing
apparatus in the embodiment corresponding to FIG. 4
further includes a predistortion calibration signal sending
part. The predistortion calibration signal sending part is
configured to send a baseband signal dedicatedly used
for DPD processing. Optionally, the dedicated baseband
signal may be an OFDM signal, or may be another type
of baseband signal.
[0054] Optionally, the baseband signal may be period-
ic, to be specific, a signal that is repeated at a particular
interval in a period of time.
[0055] In an example, to complete DPD processing,
the predistortion calibration signal sending part sends a
same signal N times, and a DPD processor, a precoding
and baseband signal conversion part, and PAs perform
same processing on the N same baseband signals N
times. A feedback signal conversion part couples N chan-
nels of amplified radio frequency signals to a feedback
link each time, and selects one channel of amplified radio
frequency signal for conversion and for sending to a
deprecoder. After performing processing N times, the
feedback signal conversion part couples all the N chan-
nels of signals amplified by the PAs to the feedback link,
converts N channels of signals into baseband signals,
and sends the baseband signals to the deprecoder. The
deprecoder deprecodes the N channels of baseband sig-
nals by using a precoding matrix the same as that used
by the precoding and baseband signal conversion part,
to obtain one channel of baseband signal, and sends the
channel of baseband signal to a predistortion parameter
calculation part. The predistortion parameter calculation
part calculates a predistortion parameter based on the
baseband signal sent by the deprecoder and a baseband
signal that is sent by the predistortion calibration signal
sending part and that undergoes no DPD processing,
and sends the predistortion parameter to the DPD proc-
essor for updating.
[0056] Optionally, when the feedback signal conver-
sion part includes a multichannel selector and at least
two radio frequency signal converters, the feedback sig-

nal conversion part may select at least two channels of
radio frequency signals for conversion each time, and
complete conversion of the N channels of radio frequency
signals by performing conversion M (M<N) times. Corre-
spondingly, the predistortion calibration signal sending
part needs to send a same signal M times, to complete
DPD processing.
[0057] In another example, the predistortion calibration
signal sending part may alternatively send a non-periodic
baseband signal. In this case, the feedback signal con-
version part may use an implementation shown in FIG. 2.
[0058] Another structure, implementation, and signal
processing manner shown in FIG. 4 are the same as
those in the embodiment corresponding to FIG. 2. Details
are not described again.
[0059] FIG. 5 is a schematic structural diagram of yet
another digital predistortion processing apparatus ac-
cording to an embodiment of this application. A difference
between the embodiment corresponding to FIG. 5 and
that corresponding to FIG. 4 is that the digital predistor-
tion processing apparatus couples a to-be-transmitted
radio frequency signal from an antenna port to a feedback
link for processing. A specific coupling manner is the
same as that in the embodiment corresponding to FIG.
3. Another structure, implementation, and signal
processing manner shown in FIG. 5 are the same as
those in the embodiment corresponding to FIG. 4. Details
are not described again.
[0060] It should be noted that the digital predistortion
processing apparatus shown in each of FIG. 2 to FIG. 8
or a composition part included in the digital predistortion
processing apparatus merely includes a key composition
part for implementing the embodiments of this applica-
tion. Another software/hardware processing module may
be further disposed between the parts and/or compo-
nents based on a system requirement. For example, a
duplexer may be further disposed between a PA and an
antenna, and a filter may be further disposed between a
frequency mixer and an ADC.
[0061] The digital predistortion processing apparatus
shown in each of FIG. 2 to FIG. 8 or a composition part
included in the digital predistortion processing apparatus
may be a circuit. The circuit may be implemented by a
chip system. The chip system may include a central
processing unit (CPU), a general purpose processor, a
digital signal processor (DSP), an application-specific in-
tegrated circuit (ASIC), a field programmable gate array
(FPGA) or another programmable logic device, a tran-
sistor logic device, a discrete device, a hardware com-
ponent, or any combination of the foregoing devices. The
chip system may implement or execute various example
logical blocks, modules, and circuits described with ref-
erence to content disclosed in this application. The ap-
paratus may alternatively be a combination for imple-
menting a calculation function, for example, a combina-
tion including one or more microprocessors, or a combi-
nation of a DSP and a microprocessor. In a specific ex-
ample, the digital predistortion processing apparatus pro-
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vided in the embodiments of this application may be joint-
ly implemented by a digital chip and an analog radio fre-
quency chip in an RRU. The digital chip is configured to
implement a digital signal processing component in the
foregoing embodiments. The analog radio frequency
chip is configured to implement a component for process-
ing an analog signal and/or a radio frequency signal in
the foregoing embodiments. Optionally, the analog radio
frequency chip may further include an intermediate fre-
quency signal processing chip and a radio frequency sig-
nal processing chip.
[0062] FIG. 9 is a flowchart of a digital predistortion
processing method according to an embodiment of this
application.
[0063] Step 901: Perform digital predistortion process-
ing on a first baseband signal based on a predistortion
parameter, to obtain a second baseband signal.
[0064] In an example, the first baseband signal may
be a service signal. In a specific example, the first base-
band signal may be a baseband signal sent by a BBU to
an RRU. The baseband signal carries specific service
data, and for example, may be an orthogonal frequency
division multiplexing (orthogonal frequency division mul-
tiplexing, OFDM) signal that carries user downlink data.
[0065] In another example, the first baseband signal
may be a baseband signal dedicatedly used for digital
predistortion processing. The dedicated baseband signal
may be sent from a BBU, and an RRU is indicated that
the signal is the baseband signal dedicatedly used for
the digital predistortion processing. Alternatively, the
dedicated baseband signal may be generated or stored
by an RRU, and sent based on a requirement or an in-
struction of a BBU. For example, the first baseband signal
may be an OFDM signal. Optionally, the baseband signal
dedicatedly used for the digital predistortion processing
may be sent in a service idle time segment. The predis-
tortion parameter obtained through calculation by using
the dedicated signal may also be applied to a process of
performing digital predistortion processing on a service
signal. For example, in a service idle time segment, the
predistortion parameter obtained through calculation by
using the dedicated baseband signal may be used for
digital predistortion processing on a service signal in a
subsequent service signal sending process.
[0066] Optionally, the first baseband signal may be pe-
riodic, so that a digital predistortion processing apparatus
completes radio frequency signal feedback of a plurality
of transmit channels by processing the first baseband
signal a plurality of times. For example, the periodic first
baseband signal may be a periodic service signal, for
example, a service signal repeatedly sent at intervals.
Alternatively, the periodic first baseband signal may be
a periodic baseband signal that is generated based on a
requirement and that is dedicatedly used for the digital
predistortion processing.
[0067] Step 902: Perform precoding and baseband
signal conversion processing on the second baseband
signal based on a precoding matrix, to obtain N (N>1)

channels of precoded radio frequency signals.
[0068] In an example, the precoding matrix may be ob-
tained from a BBU, or may be stored in an RRU. For
example, in a two-level precoding architecture, the RRU
also needs to perform a precode operation on a base-
band signal or a radio frequency signal. A specific pre-
coding matrix is determined by the BBU and then sent
to the RRU.
[0069] In an example, when the first baseband signal
is a periodic signal, the same first baseband signal may
be processed by using the same predistortion parameter
a plurality of times, to obtain the same second baseband
signal, and then precoding and baseband signal conver-
sion processing are performed on the second baseband
signal by using the same precoding matrix, so that the N
channels of radio frequency signals are coupled to a feed-
back link in a plurality of feedback processes.
[0070] Optionally, the precoding and baseband signal
conversion processing may be performed on the second
baseband signal by using one of the following methods:

(1). The second baseband signal is first precoded
based on the precoding matrix, to obtain N channels
of precoded baseband signals, and then baseband
signal conversion, for example, digital-to-analog
conversion and radio frequency shift, is performed
on the N channels of precoded baseband signals, to
obtain the N channels of precoded radio frequency
signals.
(2). The second baseband signal is first divided into
N channels of signals for baseband signal conver-
sion, to obtain N channels of same radio frequency
signals, and then amplitude and/or phase adjust-
ment are/is separately performed on the N channels
of same radio frequency signals based on the pre-
coding matrix, to obtain the N channels of precoded
radio frequency signals.
(3). Baseband signal conversion is first performed
on the second baseband signal, to obtain one chan-
nel of radio frequency signal, then the channel of
radio frequency signal is divided into N channels of
same radio frequency signals, and amplitude and/or
phase adjustment are/is separately performed on
the N channels of same radio frequency signals
based on the precoding matrix, to obtain the N chan-
nels of precoded radio frequency signals.
(4) When baseband signal conversion is performed
on the second baseband signal, amplitude and/or
phase adjustment are/is implemented in a radio fre-
quency shift process, to obtain the N channels of
precoded radio frequency signals.

[0071] Certainly, one channel of digital baseband sig-
nal may alternatively be precoded and converted into an
analog radio frequency signal by using another method
or in another processing process. This is not limited in
this application.
[0072] Step 903: Amplify the N channels of precoded
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radio frequency signals by using power amplifiers.
[0073] Step 904: Couple N channels of radio frequency
signals amplified by the power amplifiers to a feedback
link, and convert N channels of radio frequency signals
into N channels of third baseband signals.
[0074] Optionally, all the N channels of radio frequency
signals amplified by the power amplifiers may be coupled
to the feedback link in one feedback process, or may be
coupled to the feedback link in a plurality of feedback
processes.
[0075] In an example, processing in step 901 to step
903 is performed on the same first baseband signal (to
be specific, the periodic first baseband signal) M (1≤M≤N)
times, N channels of same amplified radio frequency sig-
nals are obtained each time, at least one channel of am-
plified radio frequency signal may be selected and cou-
pled to the feedback link each time, and all the N channels
of amplified radio frequency signals are coupled to the
feedback link after coupling is performed M times.
[0076] In another example, processing in step 901 to
step 903 is performed on the same first baseband signal
M times, N channels of same amplified radio frequency
signals are obtained each time, and all the N channels
of amplified radio frequency signals are coupled to the
feedback link each time.
[0077] Optionally, the N channels of radio frequency
signals in the feedback link may be converted into the N
channels of third baseband signals by using one of the
following methods:

(1). Feedback signal conversion, for example, down-
conversion and digital-to-analog conversion, is sep-
arately performed on the N channels of radio fre-
quency signals in one processing process, to obtain
the N channels of third baseband signals.
(2). At least one channel of radio frequency signal is
selected each time, feedback signal conversion is
performed on the at least one channel of radio fre-
quency signal to obtain at least one channel of third
baseband signal, and conversion is performed M
times to obtain the N channels of third baseband
signals.

[0078] Step 905: Deprecode the N channels of third
baseband signals by using the precoding matrix the same
as that in step 902, to obtain a fourth baseband signal.
Optionally, a specific implementation of deprecoding
may be as follows: multiplying the N channels of third
baseband signals by an inverse matrix of the precoding
matrix, to obtain the fourth baseband signal. A specific
implementation of deprecoding is not limited in this ap-
plication.
[0079] Step 906: Calculate a predistortion parameter
based on the first baseband signal and the fourth base-
band signal.
[0080] Optionally, the predistortion parameter may be
calculated by using algorithms such as a memory poly-
nomial model and a Volterra series model. This is not

limited in this application.
[0081] Optionally, the predistortion parameter may be
updated by using a predistortion parameter obtained
through calculation, so that the new predistortion param-
eter is used for next digital predistortion processing.
[0082] Optionally, step 901 to step 906 may be per-
formed by the digital predistortion processing apparatus,
for example, the digital predistortion processing appara-
tus shown in each of FIG. 2 to FIG. 5, or may be performed
by another apparatus in a system or in a network device,
for example, a digital processing apparatus in an RRU
and/or an intermediate-frequency processing apparatus
and a radio-frequency processing apparatus in an RRU.
[0083] The method and the apparatus described in
content disclosed in this application may be implemented
by using hardware, or may be implemented by a proces-
sor by executing a software instruction. The software in-
struction may include a corresponding software module.
The software module may be stored in a RAM memory,
a flash memory, a ROM memory, an EPROM memory,
an EEPROM memory, a register, a hard disk, a remov-
able hard disk, a CD-ROM, or a storage medium of any
other form that is known in the art. For example, a storage
medium is coupled to a processor, so that the processor
can read information from the storage medium or write
information into the storage medium. Certainly, the stor-
age medium may be a component of the processor. Op-
tionally, the processor and the storage medium may be
located in an ASIC. Optionally, the ASIC may be located
in a BBU and/or an RRU. Optionally, the processor and
the storage medium may exist in a BBU and/or an RRU
as a discrete assembly. A person skilled in the art should
be aware that in the foregoing one or more examples,
functions described in this application may be implement-
ed by hardware, software, firmware, or any combination
thereof. When this application is implemented by soft-
ware, the foregoing functions may be stored in a compu-
ter readable medium or transmitted as one or more in-
structions or code in the computer readable medium. The
computer readable medium includes a computer storage
medium and a communications medium. The communi-
cations medium includes any medium that enables a
computer program to be transmitted from one place to
another place. The storage medium may be any available
medium accessible to a general-purpose or dedicated
computer.

Claims

1. A digital predistortion processing apparatus, com-
prising a digital predistortion processor, a precoding
and baseband signal conversion part, a feedback
signal conversion part, a deprecoder, and a predis-
tortion parameter calculation part, wherein

the digital predistortion processor is configured
to: receive a first baseband signal, perform dig-
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ital predistortion processing on the first base-
band signal based on a predistortion parameter
to obtain a second baseband signal, and send
the second baseband signal to the precoding
and baseband signal conversion part;
the precoding and baseband signal conversion
part is configured to: perform precoding and
baseband signal conversion on the second
baseband signal to obtain N channels of precod-
ed radio frequency signals, and send the N
channels of precoded radio frequency signals
to power amplifiers, wherein N>1;
the feedback signal conversion part is config-
ured to: couple N channels of radio frequency
signals amplified by the power amplifiers to a
feedback link, convert N channels of radio fre-
quency signals in the feedback link into N chan-
nels of third baseband signals, and send the N
channels of third baseband signals to the depre-
coder;
the deprecoder is configured to: deprecode the
N channels of third baseband signals to obtain
a fourth baseband signal, and send the fourth
baseband signal to the predistortion parameter
calculation part; and
the predistortion parameter calculation part is
configured to: calculate a predistortion parame-
ter based on the first baseband signal and the
fourth baseband signal, and send the predistor-
tion parameter obtained through calculation to
the digital predistortion processor.

2. The apparatus according to claim 1, wherein that the
feedback signal conversion part couples the N chan-
nels of radio frequency signals amplified by the pow-
er amplifiers to the feedback link comprises:

coupling, to the feedback link, the N channels
of radio frequency signals output by the power
amplifiers; or
coupling, to the feedback link, the N channels
of radio frequency signals to be transmitted by
antennas.

3. The apparatus according to claim 1 or 2, further com-
prising a predistortion calibration signal sending part,
configured to send the periodic first baseband signal
to the digital predistortion processor.

4. The apparatus according to any one of claims 1 to
3, wherein the feedback signal conversion part fur-
ther comprises a multichannel selector and a radio
frequency signal converter, the multichannel selec-
tor configured to: select at least one channel of radio
frequency signal from the N channels of radio fre-
quency signals in the feedback link, and send the at
least one channel of radio frequency signal to the
radio frequency signal converter, wherein the radio

frequency signal converter is configured to convert
the at least one channel of radio frequency signal in
the feedback link into the corresponding third base-
band signals.

5. The apparatus according to any one of claims 1 to
4, wherein the precoding and baseband signal con-
version part comprises one to N phase shifters and
one to N baseband signal converters;

the one to N phase shifters are configured to:
perform amplitude and/or phase adjustment on
the second baseband signal based on a precod-
ing matrix to obtain the N channels of precoded
baseband signals, and send the N channels of
precoded baseband signals to the one to N
baseband signal converters; and
the one to N baseband signal converters are
configured to convert the received N channels
of precoded baseband signals into the N chan-
nels of precoded radio frequency signals.

6. The apparatus according to any one of claims 1 to
4, wherein the precoding and baseband signal con-
version part comprises a baseband signal converter
and one to N phase shifters;

the baseband signal converter is configured to
convert the received second baseband signal
into a radio frequency signal; and
the one to N phase shifters are configured to
perform amplitude and/or phase adjustment on
the radio frequency signal based on a precoding
matrix, to obtain the N channels of precoded ra-
dio frequency signals.

7. The apparatus according to any one of claims 1 to
4, wherein the precoding and baseband signal con-
version part comprises a baseband signal converter,
a power splitter, and one to N phase shifters;

the baseband signal converter is configured to
convert the second baseband signal into one
channel of radio frequency signal;
the power splitter is configured to: divide the
channel of radio frequency signal into N chan-
nels of radio frequency signals, and send the N
channels of radio frequency signals to the one
to N phase shifters; and
the one to N phase shifters are configured to
perform amplitude and/or phase adjustment on
the radio frequency signals based on a precod-
ing matrix, to obtain the N channels of precoded
radio frequency signals.

8. The apparatus according to any one of claims 1 to
7, further comprising N power amplifiers, each con-
figured to: receive one of the N channels of precoded
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radio frequency signals, amplify the one of the N
channels of precoded radio frequency signals, and
send an amplified precoded radio frequency signal
to an antenna.

9. A wireless transceiver apparatus, comprising the
digital predistortion processing apparatus according
to any one of claims 1 to 8 and an antenna.

10. A base station, comprising the wireless transceiver
apparatus according to claim 9.

11. A digital predistortion processing method, compris-
ing:

performing (901) digital predistortion processing
on a first baseband signal based on a predistor-
tion parameter, to obtain a second baseband
signal;
performing (902) precoding and baseband sig-
nal conversion processing on the second base-
band signal based on a precoding matrix, to ob-
tain N channels of precoded radio frequency sig-
nals, wherein N>1;
amplifying (903) the N channels of precoded ra-
dio frequency signals by using power amplifiers;
coupling (904) N channels of radio frequency
signals amplified by the power amplifiers to a
feedback link, and converting N channels of ra-
dio frequency signals into N channels of third
baseband signals;
deprecoding (905) the N channels of third base-
band signals, to obtain a fourth baseband signal;
and
calculating (906) a predistortion parameter
based on the first baseband signal and the fourth
baseband signal.

12. The method according to claim 11, wherein the cou-
pling (904) N channels of radio frequency signals
amplified by the power amplifiers to a feedback link
comprises:

coupling, to the feedback link, the N channels
of radio frequency signals output by the power
amplifiers; or
coupling, to the feedback link, the N channels
of radio frequency signals to be transmitted by
antennas.

13. The method according to claim 11 or 12, wherein the
first baseband signal is a periodic signal.

14. The method according to any one of claims 11 to 13,
wherein the coupling (904) N channels of radio fre-
quency signals amplified by the power amplifiers to
a feedback link and converting N channels of radio
frequency signals into N channels of third baseband

signals comprises:
coupling, by performing radio frequency signal cou-
pling M times and feedback signal conversion M
times, the N channels of radio frequency signals am-
plified by the power amplifiers to the feedback link,
and converting the N channels of radio frequency
signals into the N channels of third baseband signals,
wherein 1≤M≤N.

Patentansprüche

1. Digitale Vorverzerrungsverarbeitungsvorrichtung,
die einen digitalen Vorverzerrungsprozessor, einen
Vorcodierungs- und Basisbandsignalumwandlungs-
teil, einen Rückkopplungssignalumwandlungsteil,
einen Entvorcodierer und einen Vorverzerrungspa-
rameterberechnungsteil umfasst, wobei

der digitale Vorverzerrungsprozessor dazu kon-
figuriert ist: ein erstes Basisbandsignal zu emp-
fangen, eine digitale Vorverzerrungsverarbei-
tung an dem ersten Basisbandsignal basierend
auf einem Vorverzerrungsparameter durchzu-
führen, um ein zweites Basisbandsignal zu er-
halten, und das zweite Basisbandsignal an den
Vorcodierungs- und Basisbandsignalumwand-
lungsteil zu senden;
der Vorcodierungs- und Basisbandsignalum-
wandlungsteil dazu konfiguriert ist:

Vorcodierung und Basisbandsignalum-
wandlung an dem zweiten Basisbandsignal
durchzuführen, um N Kanäle vorcodierter
Hochfrequenzsignale zu erhalten, und die
N Kanäle vorcodierter Hochfrequenzsigna-
le an Leistungsverstärker zu senden, wobei
N>1;
der Rückkopplungssignalumwandlungsteil
dazu konfiguriert ist: N Kanäle von durch
die Leistungsverstärker verstärkten Hoch-
frequenzsignalen mit einer Rückkopplungs-
verbindung zu koppeln, N Kanäle von Hoch-
frequenzsignalen in der Rückkopplungs-
verbindung in N Kanäle von dritten Basis-
bandsignalen umzuwandeln, und die N Ka-
näle von dritten Basisbandsignalen an den
Entvorcodierer zu senden;
der Entvorcodierer dazu konfiguriert ist: die
N Kanäle von dritten Basisbandsignalen zu
entvorcodieren, um ein viertes Basisband-
signal zu erhalten, und das vierte Basis-
bandsignal an den Vorverzerrungsparame-
terberechnungsteil zu senden; und
der Vorverzerrungsparameterberech-
nungsteil dazu konfiguriert ist, einen Vor-
verzerrungsparameter basierend auf dem
ersten Basisbandsignal und dem vierten
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Basisbandsignal zu berechnen, und den
durch die Berechnung erhaltenen Vorver-
zerrungsparameter an den digitalen Vor-
verzerrungsprozessor zu senden.

2. Vorrichtung gemäß Anspruch 1, wobei das Koppeln
durch den Rückkopplungssignalumwandlungsteil
der N Kanäle von durch die Leistungsverstärker ver-
stärkten Hochfrequenzsignalen mit der Rückkopp-
lungsverbindung umfasst:

Koppeln der N Kanäle von durch die Leistungs-
verstärker ausgegebenen Hochfrequenzsigna-
len mit der Rückkopplungsverbindung; oder
Koppeln der N Kanäle der durch Antennen zu
übertragenden Hochfrequenzsignale mit der
Rückkopplungsverbindung.

3. Vorrichtung gemäß Anspruch 1 oder 2, ferner um-
fassend einen Vorverzerrungskalibrationssignal-
sendeteil, der dazu konfiguriert ist, das periodische
erste Basisbandsignal an den digitalen Vorverzer-
rungsprozessor zu senden.

4. Vorrichtung gemäß einem der Ansprüche 1 bis 3,
wobei der Rückkopplungssignalumwandlungsteil
ferner einen Mehrkanalselektor und einen Hochfre-
quenzsignalumwandler umfasst, wobei der Mehrka-
nalselektor dazu konfiguriert ist, mindestens einen
Kanal des Hochfrequenzsignals aus den N Kanälen
von Hochfrequenzsignalen in der Rückkopplungs-
verbindung auszuwählen und den mindestens einen
Kanal des Hochfrequenzsignals an den Hochfre-
quenzsignalumwandler zu senden, wobei der Hoch-
frequenzsignalumwandler dazu konfiguriert ist, den
mindestens einen Kanal des Hochfrequenzsignals
in der Rückkopplungsverbindung in die entspre-
chenden dritten Basisbandsignale umzuwandeln.

5. Vorrichtung gemäß einem der Ansprüche 1 bis 4,
wobei der Vorcodierungs- und Basisbandsignalum-
wandlungsteil einen bis N Phasenschieber und ei-
nen bis N Basisbandsignalumwandler umfasst;

die ein bis N Phasenschieber dazu konfiguriert
sind: eine Amplituden- und/oder Phasenanpas-
sung an dem zweiten Basisbandsignal basie-
rend auf einer Vorcodierungsmatrix durchzufüh-
ren, um die N Kanäle von vorcodierten Basis-
bandsignalen zu erhalten, und die N Kanäle von
vorcodierten Basisbandsignalen an die ein bis
N Basisbandsignalwandler zu senden; und
die ein bis N Basisbandsignalwandler dazu kon-
figuriert sind, die empfangenen N Kanäle von
vorcodierten Basisbandsignalen in die N Kanäle
von vorcodierten Hochfrequenzsignalen umzu-
wandeln.

6. Vorrichtung gemäß einem der Ansprüche 1 bis 4,
wobei der Vorcodierungs- und Basisbandsignalum-
wandlungsteil einen Basisbandsignalumwandler
und ein bis N Phasenschieber umfasst;

der Basisbandsignalumwandler dazu konfigu-
riert ist, das empfangene zweite Basisbandsig-
nal in ein Hochfrequenzsignal umzuwandeln;
und
die ein bis N Phasenschieber dazu konfiguriert
sind, eine Amplituden- und/oder Phasenanpas-
sung des Hochfrequenzsignals basierend auf
einer Vorcodierungsmatrix durchzuführen, um
die N Kanäle von vorcodierten Hochfrequenzsi-
gnalen zu erhalten.

7. Vorrichtung gemäß einem der Ansprüche 1 bis 4,
wobei der Vorcodierungs- und Basisbandsignalum-
wandlungsteil einen Basisbandsignalumwandler, ei-
nen Leistungsteiler und ein bis N Phasenschieber
umfasst;

der Basisbandsignalumwandler dazu konfigu-
riert ist, das zweite Basisbandsignal in einen Ka-
nal eines Hochfrequenzsignals umzuwandeln;
der Leistungsteiler dazu konfiguriert ist: den Ka-
nal des Hochfrequenzsignals in N Kanäle von
Hochfrequenzsignalen aufzuteilen und die N
Kanäle von Hochfrequenzsignalen an die ein bis
N Phasenschieber zu senden; und
die ein bis N Phasenschieber dazu konfiguriert
sind, eine Amplituden- und/oder Phasenanpas-
sung an den Hochfrequenzsignalen basierend
auf einer Vorcodierungsmatrix durchzuführen,
um die N Kanäle mit vorcodierten Hochfre-
quenzsignalen zu erhalten.

8. Vorrichtung gemäß einem der Ansprüche 1 bis 7,
ferner umfassend N Leistungsverstärker, die jeweils
dazu konfiguriert sind: einen der N Kanäle von vor-
codierten Hochfrequenzsignalen zu empfangen,
den einen der N Kanäle von vorcodierten Hochfre-
quenzsignalen zu verstärken und ein verstärktes
vorcodiertes Hochfrequenzsignal an eine Antenne
zu senden.

9. Drahtlos-Sender-Empfängervorrichtung, umfas-
send die digitale Vorverzerrungsverarbeitungsvor-
richtung gemäß einem der Ansprüche 1 bis 8 und
eine Antenne.

10. Basisstation, umfassend die Drahtlos-Sender-Emp-
fängervorrichtung gemäß Anspruch 9.

11. Digitales Vorverzerrungsverarbeitungsverfahren,
umfassend:

Durchführen (901) einer digitalen Vorverzer-
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rungsverarbeitung an einem ersten Basisband-
signal basierend auf einem Vorverzerrungspa-
rameter, um ein zweites Basisbandsignal zu er-
halten;
Durchführen (902) einer Vorcodierung und einer
Basisbandsignalumwandlungsverarbeitung an
dem zweiten Basisbandsignal basierend auf ei-
ner Vorcodierungsmatrix, um N Kanäle von vor-
codierten Hochfrequenzsignalen zu erhalten,
wobei N>1;
Verstärken (903) der N Kanäle der vorcodierten
Hochfrequenzsignale mittels Leistungsverstär-
kern;
Koppeln (904) von N Kanälen von durch die
Leistungsverstärker verstärkten Hochfrequenz-
signalen mit einer Rückkopplungsverbindung
und Umwandeln von N Kanälen von Hochfre-
quenzsignalen in N Kanäle von dritten Basis-
bandsignalen;
Decodieren (905) der N Kanäle der dritten Ba-
sisbandsignale, um ein viertes Basisbandsignal
zu erhalten; und
Berechnen (906) eines Vorverzerrungsparame-
ters basierend auf dem ersten Basisbandsignal
und dem vierten Basisbandsignal.

12. Verfahren gemäß Anspruch 11, wobei das Koppeln
(904) von N Kanälen von durch die Leistungsver-
stärker verstärkten Hochfrequenzsignalen mit einer
Rückkopplungsverbindung umfasst:

Koppeln der N Kanäle von durch die Leistungs-
verstärker ausgegebenen Hochfrequenzsigna-
len mit der Rückkopplungsverbindung; oder
Koppeln der N Kanäle der durch Antennen zu
übertragenden Hochfrequenzsignale mit der
Rückkopplungsverbindung.

13. Verfahren gemäß Anspruch 11 oder 12, wobei das
erste Basisbandsignal ein periodisches Signal ist.

14. Verfahren gemäß einem der Ansprüche 11 bis 13,
wobei das Koppeln (904) von N Kanälen von durch
die Leistungsverstärker verstärkten Hochfrequenz-
signalen mit einer Rückkopplungsverbindung und
Umwandeln von N Kanälen von Hochfrequenzsig-
nalen in N Kanäle von dritten Basisbandsignalen um-
fasst:

Koppeln der N Kanäle von durch die Leistungs-
verstärker verstärkten Hochfrequenzsignalen
mit der Rückkopplungsverbindung durch M-ma-
liges Durchführen der Hochfrequenzsignal-
kopplung und M-maliges Umwandeln des Rück-
kopplungssignals,
und Umwandeln der N Kanäle von Hochfre-
quenzsignalen in die N Kanäle von dritten Ba-
sisbandsignalen, wobei 1<M<N.

Revendications

1. Appareil de traitement de prédistorsion numérique,
comprenant un processeur de prédistorsion numé-
rique, une partie de précodage et de conversion de
signal de bande de base, une partie de conversion
de signal de rétroaction, un déprécodeur, et une par-
tie de calcul de paramètre de prédistorsion,

le processeur de prédistorsion numérique étant
configuré pour : recevoir un premier signal de
bande de base, réaliser un traitement de prédis-
torsion numérique sur le premier signal de ban-
de de base sur la base d’un paramètre de pré-
distorsion pour obtenir un deuxième signal de
bande de base, et envoyer le deuxième signal
de bande de base à la partie de précodage et
de conversion de signal de bande de base ;
la partie de précodage et de conversion de si-
gnal de bande de base étant configurée pour :

réaliser un précodage et une conversion de
signal de bande de base sur le deuxième
signal de bande de base pour obtenir N ca-
naux de signaux radiofréquence précodés,
et envoyer les N canaux de signaux ra-
diofréquence précodés à des amplifica-
teurs de puissance, où N > 1 ;
la partie de conversion de signal de rétroac-
tion étant configurée pour : coupler N ca-
naux de signaux radiofréquence amplifiés
par les amplificateurs de puissance à une
liaison de rétroaction, convertir N canaux
de signaux radiofréquence dans la liaison
de rétroaction en N canaux de troisièmes
signaux de bande de base, et envoyer les
N canaux de troisièmes signaux de bande
de base au déprécodeur ;
le déprécodeur étant configuré pour : dé-
précoder les N canaux de troisièmes si-
gnaux de bande de base pour obtenir un
quatrième signal de bande de base, et en-
voyer le quatrième signal de bande de base
à la partie de calcul de paramètre de
prédistorsion ; et
la partie de calcul de paramètre de prédis-
torsion étant configurée pour : calculer un
paramètre de prédistorsion sur la base du
premier signal de bande de base et du qua-
trième signal de bande de base, et envoyer
le paramètre de prédistorsion obtenu par
calcul au processeur de prédistorsion nu-
mérique.

2. Appareil selon la revendication 1, le fait que la partie
de conversion de signal de rétroaction couple les N
canaux de signaux radiofréquence amplifiés par les
amplificateurs de puissance à la liaison de rétroac-
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tion comprenant :

le couplage, à la liaison de rétroaction, des N
canaux de signaux radiofréquence délivrés en
sortie par les amplificateurs de puissance ; ou
le couplage, à la liaison de rétroaction, des N
canaux de signaux radiofréquence à transmet-
tre par des antennes.

3. Appareil selon la revendication 1 ou 2, comprenant
en outre une partie d’envoi de signal d’étalonnage
de prédistorsion, configurée pour envoyer le premier
signal de bande de base périodique au processeur
de prédistorsion numérique.

4. Appareil selon l’une quelconque des revendications
1 à 3, la partie de conversion de signal de rétroaction
comprenant en outre un sélecteur multicanal et un
convertisseur de signal radiofréquence, le sélecteur
multicanal étant configuré pour : sélectionner au
moins un canal de signal radiofréquence parmi les
N canaux de signaux radiofréquence dans la liaison
de rétroaction, et envoyer l’au moins un canal de
signal radiofréquence au convertisseur de signal ra-
diofréquence,
le convertisseur de signal radiofréquence étant con-
figuré pour convertir l’au moins un canal de signal
radiofréquence dans la liaison de rétroaction en les
troisièmes signaux de bande de base correspon-
dants.

5. Appareil selon l’une quelconque des revendications
1 à 4, la partie de précodage et de conversion de
signal de bande de base comprenant un à N dépha-
seurs et un à N convertisseurs de signal de bande
de base ;

les un à N déphaseurs étant configurés pour :
réaliser un ajustement d’amplitude et/ou de pha-
se sur le deuxième signal de bande de base sur
la base d’une matrice de précodage pour obtenir
les N canaux de signaux de bande de base pré-
codés, et envoyer les N canaux de signaux de
bande de base précodés aux un à N convertis-
seurs de signal de bande de base ;
et
les un à N convertisseurs de signal de bande de
base étant configurés pour convertir les N ca-
naux de signaux de bande de base précodés
reçus en les N canaux de signaux radiofréquen-
ce précodés.

6. Appareil selon l’une quelconque des revendications
1 à 4, la partie de précodage et de conversion de
signal de bande de base comprenant un convertis-
seur de signal de bande de base et un à N
déphaseurs ;

le convertisseur de signal de bande de base
étant configuré pour convertir le deuxième si-
gnal de bande de base reçu en un signal
radiofréquence ; et
les un à N déphaseurs étant configurés pour réa-
liser un ajustement d’amplitude et/ou de phase
sur le signal radiofréquence sur la base d’une
matrice de précodage, pour obtenir les N canaux
de signaux radiofréquence précodés.

7. Appareil selon l’une quelconque des revendications
1 à 4, la partie de précodage et de conversion de
signal de bande de base comprenant un convertis-
seur de signal de bande de base, un diviseur de puis-
sance, et un à N déphaseurs ;

le convertisseur de signal de bande de base
étant configuré pour convertir le deuxième si-
gnal de bande de base en un canal de signal
radiofréquence ;
le diviseur de puissance étant configuré pour :
diviser le canal de signal radiofréquence en N
canaux de signaux radiofréquence, et envoyer
les N canaux de signaux radiofréquence aux un
à N déphaseurs ; et
les un à N déphaseurs étant configurés pour réa-
liser un ajustement d’amplitude et/ou de phase
sur les signaux radiofréquence sur la base d’une
matrice de précodage, pour obtenir les N canaux
de signaux radiofréquence précodés.

8. Appareil selon l’une quelconque des revendications
1 à 7, comprenant en outre N amplificateurs de puis-
sance, chacun configuré pour : recevoir l’un des N
canaux de signaux radiofréquence précodés, ampli-
fier l’un des N canaux de signaux radiofréquence
précodés, et envoyer un signal radiofréquence pré-
codé amplifié à une antenne.

9. Appareil émetteur-récepteur sans fil, comprenant
l’appareil de traitement de prédistorsion numérique
selon l’une quelconque des revendications 1 à 8 et
une antenne.

10. Station de base, comprenant l’appareil émetteur-ré-
cepteur sans fil selon la revendication 9.

11. Procédé de traitement de prédistorsion numérique,
comprenant :

la réalisation (901) d’un traitement de prédistor-
sion numérique sur un premier signal de bande
de base sur la base d’un paramètre de prédis-
torsion, pour obtenir un deuxième signal de ban-
de de base ;
la réalisation (902) d’un traitement de précoda-
ge et de conversion de signal de bande de base
sur le deuxième signal de bande de base sur la
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base d’une matrice de précodage, afin d’obtenir
N canaux de signaux radiofréquence précodés,
où N > 1 ;
l’amplification (903) des N canaux de signaux
radiofréquence précodés en utilisant des ampli-
ficateurs de puissance ;
le couplage (904) de N canaux de signaux ra-
diofréquence amplifiés par les amplificateurs de
puissance à une liaison de rétroaction, et la con-
version de N canaux de signaux radiofréquence
en N canaux de troisièmes signaux de bande
de base ;
le déprécodage (905) des N canaux de troisiè-
mes signaux de bande de base, pour obtenir un
quatrième signal de bande de base ; et
le calcul (906) d’un paramètre de prédistorsion
sur la base du premier signal de bande de base
et du quatrième signal de bande de base.

12. Procédé selon la revendication 11, le couplage (904)
de N canaux de signaux radiofréquence amplifiés
par les amplificateurs de puissance à une liaison de
rétroaction comprenant :

le couplage, à la liaison de rétroaction, des N
canaux de signaux radiofréquence délivrés en
sortie par les amplificateurs de puissance ; ou
le couplage, à la liaison de rétroaction, des N
canaux de signaux radiofréquence à transmet-
tre par des antennes.

13. Procédé selon la revendication 11 ou 12, le premier
signal de bande de base étant un signal périodique.

14. Procédé selon l’une quelconque des revendications
11 à 13, le couplage (904) de N canaux de signaux
radiofréquence amplifiés par les amplificateurs de
puissance à une liaison de rétroaction et la conver-
sion de N canaux de signaux radiofréquence en N
canaux de troisièmes signaux de bande de base
comprenant :
le couplage, en réalisant M fois un couplage de signal
radiofréquence et M fois une conversion de signal
de rétroaction, des N canaux de signaux radiofré-
quence amplifiés par les amplificateurs de puissan-
ce à la liaison de rétroaction, et la conversion des N
canaux de signaux radiofréquence en les N canaux
de troisièmes signaux de bande de base, où 1 ≤ M
≤N.
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