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Abstract
(EP3164959)

A method, carried out by a gateway transmitter (400), aims at compensating the nonlinearities of a communication channel

(500) comprising a repeater (510).A plurality of digital signals is modulated (s10) on a plurality of carriers, wherein symbols

of the constellation diagram used for modulation of each carrier are distorted in accordance with a pre-distortion

function. The modulated signals are then frequency division multiplexed (s20), and sent (s30) for transmission, through the

communication channel (500), to at least one receiver (600).The pre-distortion function involves a plurality of polynomial

functions, each of which taking as input the symbols from all the carriers.The polynomial functions' coefficients, called "pre-

distortion coefficients", are computed according to a direct learning approach, performed jointly for the plurality of

carriers.The pre-distortion coefficients are iteratively updated based on received signals being fed back from a receiver

(600).The invention also relates to transmitters and computer programs.
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Abstract

(EP1935128)

Methods and systems for calculating pre-distortion coefficients in a closed-loop communication system are
presented.Transmission terminals that include high power amplifiers are difficult to operate at or near the saturation point
without transmitting signals with nonlinear distortions.By pre-distorting the signal prior to amplification the transmitted
nonlinear distortions may be decreased.A closed-looped pre-distortion system may include a receiver that calculates the
pre-distortion coefficients and transmits these coefficients back to the transmitter.These coefficients may be stored in a pre-
distortion coefficient lookup table and may be updated by the receiver terminal.
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Abstract

(EP3110231)

A multiple-channel remote radio head unit for wireless communications is disclosed, comprising: a plurality of power

amplifiers, each receiving an input signal and each providing as an output an amplified representation of the received input

signal; a plurality of feedback paths, wherein each feedback path in the plurality of feedback paths provides a feedback

signal that includes a representation of a characteristic of a power amplifier of the plurality of power amplifiers; digital logic

for processing signals; a feedback switch for selecting one of the feedback signals for connection to the digital logic to

generate predistortion compensation signals for each of the plurality of power amplifiers; a plurality of circulators, each

coupled to the output of a power amplifier of the plurality of power amplifiers; a duplexer coupled to the plurality of

circulators; and a plurality of receiver switches, each coupled to a circulator of the plurality of circulators, that selectively

couples a respective circulator to the digital logic to reduce insertion loss between the plurality of power amplifiers and the

duplexer.
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Abstract

(US7372918)

The invention provides a transmission device having adaptive digital predistortion, which has a transmission path and a
feedback path.The transmission path contains a predistortion unit which takes a derived control signal (LS) and baseband
signals applied to the input side as a basis for calculating the address of a predistortion coefficient (KOEFF 1) stored in a
memory and logically combines this predistortion coefficient with the applied baseband signals in a complex multiplication
unit.The use of complex coefficients and of the complex multipliers allows compensation both for AM/AM distortion and for
AM/PM distortion in an amplifier device connected downstream of the predistortion unit.Usefully, the feedback path of the
transmission device with digital adaptive predistortion can also be implemented using the reception device in a transceiver.
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A system for digitally linearizing the nonlinear behaviour of RF high efficiency amplifiers employing baseband predistortion
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techniques is disclosed.The system provides additive or multiplicative predistortion of the digital quadrature (1/Q) input
signal in order to minimize distortion at the output of the amplifier (100, 200).The predistorter (108, 202) uses a discrete-
time polynomial kernel to model the inverse transfer characteristic of the amplifier (100, 200), providing separate and
simultaneous compensation for nonlinear static distortion, linear dynamic distortion and nonlinear dynamic effects including
reactive electrical memory effects.Compensation for higher order reactive and thermal memory effects is embedded in the
nonlinear dynamic compensation operation of the predistorter in an IR filter bank (334).A predistortion controller (420, 520)
periodically monitors the output of the amplifier (100, 200) and compares it to the quadrature input signal to compute
estimates of the residual output distortion of the amplifier.Output distortion estimates are used to adaptively compute the
values of the parameters of the predistorter (108, 202) in response to changes in the amplifier's operating conditions
(temperature drifts, changes in modulation input bandwidth, variations in drive level, aging, etc).The predistortion parameter
values computed by the predistortion controller are stored in non-volatile memory and used in the polynomial digital
predistorter.The digital predistortion system of the invention may provide broadband linearization of highly nonlinear and
highly efficient RF amplification circuits including, but not limited to, dynamic load modulation amplifiers.
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Abstract
(EP2770684)

Embodiments of the present invention disclose a microwave predistorted signal generating method and apparatus.A
microwave receiver receives a first received signal that has undergone analog-to-digital conversion; performs channel
compensation on the first received signal, to obtain a second received signal; estimates a first transmitted signal according
to the second received signal, where the first transmitted signal is a transmitted signal of a microwave transmitter before
digital-to-analog conversion; performs predistortion coefficient computation according to the second received signal and the
first transmitted signal; performs, by using a first-order coefficient obtained through the predistortion coefficient
computation, linear distortion compensation on the second received signal that is before the first transmitted signal is
estimated; and sends other predistortion coefficients except for the first-order coefficient to the microwave transmitter, so
that the microwave transmitter performs non-linearity predistortion on a transmitted signal.The first received signal is a
signal that has undergone analog-to-digital conversion, that is to say, a receiving channel of the microwave receiver may
be used to receive the first received signal without requiring the microwave receiver to add an extra channel, so the cost
may be reduced.
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The present invention discloses a method and system to compensate for the nonlinearity of the wireless transmitter.The

method includes sending a predetermined input bit stream to the power amplifier, calculating the coefficients of the

polynomial representing the response curve of the power amplifier and generating the predistortion coefficients of the

polynomial representing the response curve of the predistortor.The method linearizes the response curve of the transmitter

chain of a wireless station.
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Abstract

(US6462617)

Disclosed is an apparatus and method for calculating a predistortion function from power amplifier characteristics.A
predistortion module generates a predistorted signal in response to an input signal and predistortion coefficients received
from a predistortion function calculating module.The predistortion function calculating module generates the predistortion
coefficients in response to the given amplifier characteristics.Polynomial fitting is used to obtain the predistortion
coefficients.In particular, the input signal is represented by single or multiple sectors having multiple points and then
predistortion coefficients are calculated for each sector.
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Abstract

(EP2991221)

Aspects of this disclosure relate to a receiver for digital predistortion (DPD).The receiver includes an analog-to-digital
converter (ADC) having a sampling rate that is lower than a signal bandwidth of an output of a circuit having an input that is
predistorted by DPD.DPD can be updated based on feedback from the receiver.According to certain embodiments, the
receiver can be a narrowband receiver configured to observe sub-bands of the signal bandwidth.In some other
embodiments, the receiver can include a sub-Nyquist ADC.
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Abstract
(EP2779555)

Embodiments of the present invention disclose a method for adjusting a pre-distortion coefficient, which includes: adjusting

a pre-distortion coefficient corresponding to a transmit power currently set by a transmitting end; analyzing signal received

quality reports which are obtained respectively according to the pre-distortion coefficients before adjustment and after

adjustment and are fed back by a receiving end, to determine a variation situation of signal received quality of the receiving

end; if the signal received quality becomes better, using the pre-distortion coefficient after adjustment as the pre-distortion

coefficient corresponding to the transmit power currently set by the transmitting end, and then returning to the step of

adjusting a pre-distortion coefficient corresponding to a transmit power currently set by a transmitting end; and if the signal

received quality becomes worse, using the pre-distortion coefficient before adjustment as the pre-distortion coefficient

corresponding to the transmit power currently set by the transmitting end.The embodiments of the present invention further

disclose an apparatus for adjusting a pre-distortion coefficient. The present invention can be adopted to overcome problems

that a pre-distortion effect is affected by temperature and PA aging when an open-loop pre-distortion coefficient is adopted,
and that a high cost is caused when a closed-loop pre-distortion coefficient is adopted.
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Abstract

(EP1280273)

A predistortion system comprises a digital compensation signal processing component (DCSP) (52) which predistorts a
wideband input transmission signal to compensate for the frequency and time dependent AM-AM and AM-PM distortion

characteristics of a non-linear amplifier (64).The DCSP (52) comprises a data structure (52H) in which each element stores

a set of compensation parameters (preferably including FIR filter coefficients) for predistorting the input transmission

signal.The parameter sets are preferably indexed within the data structure (52H) according to multiple signal

characteristics, such as instantaneous amplitude and integrated signal envelope, each of which corresponds to a

respective dimension of the data structure (52H).To predistort the input transmission signal, an addressing circuit (52C-

52G) digitally generates a set of data structure indices from the input transmission signal, and the indexed set of

compensation parameters is loaded into a compensation circuit (52A, 52B) which digitally predistorts the input transmission

signal.This process of loading new compensation parameters into the compensation circuit (52A, 52B) is preferably

repeated every sample instant, so that the predistortion function varies from sample-to-sample.The sets of compensation
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parameters are generated periodically and written to the data structure (52H) by an adaptive control processing and
compensation estimator (ACPCE) (70) that performs a non-real-time analysis of amplifier input and output signals.The
ACPCE (70) also implements various system identification processes for measuring the characteristics of the power
amplifier (64) and generating initial sets of filter coefficients.In an antenna array embodiment (Figures 33 and 34), a single
ACPCE (70) generates the compensation parameters sets for each of multiple amplification chains (64) on a time-shared
basis.In an embodiment (Figure 32) in which the amplification chain (64) includes multiple nonlinear amplifiers (60A) that
can be individually controlled (e.g., turned ON and OFF) to conserve power, the data structure (52H) separately stores
compensation parameter sets for each operating state of the amplification chain (64> (Fig.3). <IMAGE>
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An auxiliary feedback module receives an amplified analog signal, extracts a
nonlinear distortion signal from the amplified analog signal, obtains a feedback
signal corresponding to the nonlinear distortion signal, and inputs the feedback

signal into an auxiliary model coefficient training module

_— 501

The auxiliary model coefficient training module receives the feedback signal and
a predistortion signal that is output by a predistortion processing module, trains
an auxiliary coefficient of the auxiliary model coefficient training module
according to the feedback signal and the predistortion signal that is output by the
predistortion processing module, and transmits a first auxiliary coefficient
obtained through training to the predistortion processing module

502
/_

A 4

A radio frequency signal feedback module receives the amplified analog signal,
extracts a fundamental wave signal from the amplified analog signal, obtains a
fundamental wave feedback signal corresponding to the fundamental wave
signal, and inputs the fundamental wave feedback signal into a predistortion
model coefficient training module

/— 503

I

The predistortion model coefficient training module receives the fundamental
wave feedback signal and the predistortion signal that is output by the
predistortion processing module, trains a predistortion coefficient of the
predistortion model coefficient training module according to the fundamental
wave feedback signal and the predistortion signal that is output by the
predistortion processing module module, and transmits a predistortion coefficient
obtained through training to the predistortion processing module

/— 504

l

The predistortion processing module performs predistortion processing on an
input intermediate frequency signal by performing nonlinear modeling according
to the first auxiliary coefficient and the predistortion coefficient, and outputs a
predistortion signal obtained through predistortion processing

/— 505
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Abstract

(EP3208938)

The present invention provides a predistortion processing apparatus and method.The apparatus includes: an auxiliary

feedback module, configured to: extract a nonlinear distortion signal from an analog signal, and input an obtained feedback

signal corresponding to the nonlinear distortion signal into an auxiliary model coefficient training module; the auxiliary

model coefficient training module, configured to: train an auxiliary coefficient according to the feedback signal and a

predistortion signal, and transmit a first auxiliary coefficient obtained through training to a predistortion processing module;

a radio frequency signal feedback module, configured to extract a fundamental wave feedback signal; a predistortion model

coefficient training module, configured to: train a predistortion coefficient according to the predistortion signal and the

fundamental wave feedback signal, and transmit an obtained predistortion coefficient to the predistortion processing

module; the predistortion processing module, configured to: perform predistortion processing on an input intermediate

frequency signal by performing nonlinear modeling according to the first auxiliary coefficient and the predistortion

coefficient, and output a predistortion signal obtained through predistortion processing.
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Abstract
(EP2698958)

A digital analog predistortion processing apparatus, a signal transmission system, and a signal transmission method are
disclosed.A signal transmission system includes: a digital-to-analog converter, configured to perform digital-to-analog
conversion on a digital signal to be transmitted; a reconstruction filter, configured to filter out a digital mirror in a signal
output by the digital-to-analog converter after the digital-to-analog conversion, and output a low-frequency or intermediate-
frequency analog signal; an up-converter, configured to up-convert the low-frequency or intermediate-frequency analog
signal output by the reconstruction filter, and output a radio frequency signal; a digital analog predistortion apparatus,
configured to perform, according to a predistortion coefficient, analog predistortion processing on the radio frequency signal
output by the up-converter, and output a predistortion radio frequency signal; an amplifier, configured to amplify the
predistortion radio frequency signal, and output a distortionless radio frequency signal; and a radio frequency filter,
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configured to perform radio frequency filtering on the distortionless radio frequency signal and transfer the distortionless
radio frequency signal after the radio frequency filtering to an antenna for transmission.Solutions of embodiments of the
present invention can reduce the high performance requirement of signal predistortion processing on components of the
transmission system, thereby reducing the device cost.
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Abstract

(EP2947833)

The present invention discloses a digital predistortion processing method and system.The method includes: extracting a

predistortion parameter corresponding to an input signal from a predistortion coefficient parameter list to perform

predistortion processing on the input signal to obtain a forward sending signal; performing power amplification processing

on the forward sending signal to obtain an output signal; collecting the output signal to obtain a feedback signal; collecting

the forward sending signal after delaying for a preset number of sampling points to obtain a reference signal; performing

synchronous correlation calculation on the reference signal and the feedback signal to calibrate the feedback signal;

training a predistortion coefficient according to the reference signal and the calibrated feedback signal; and forming a

predistortion coefficient parameter list according to the predistortion coefficient and the amplitude of the input signal.In this

embodiment, the transmission signal is delayed for a preset number of sampling points to greatly perfect the radio

frequency index ACPR.
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Abstract
(UsS8908751)

One embodiment of the present invention relates to a method and apparatus are provided herein for reducing the power
consumption of a transmission chain while maintaining an acceptable figure of merit (e.g., linearity).In one embodiment, an
adaptive biasing element is configured to perform adaptive biasing to reduce current consumption of a transmission chain
by adjusting the operating point of one or more transmission chain elements (e.g., power amplifier, mixer, etc.).However,
since adaptive biasing may reduce the linearity of a transmitted signal, its use is limited by the degradation of figure of merit
caused by the introduced non-linearities.Accordingly, a pre-distortion element may be configured to perform adaptive digital
pre-distortion (DPD) on a transmission chain input signal to account for non-linearities generated through the adaptive
biasing, therefore allowing the adaptive biasing to further reduce the current consumption while maintaining an acceptable
figure of merit.
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Abstract

(EP2106648)

An efficient baseband predistortion linearization method for reducing the spectral regrowth and compensating memory

effects in wideband communication systems using effective multiplexing modulation technique such as wideband code

division multiple access and orthogonal frequency division multiplexing is disclosed.The present invention is based on the

method of piecewise pre-equalized lookup table based predistortion, which is a cascade of a lookup table predistortion and

piecewise pre- equalizers, to reduce the computational complexity and numerical instability for desired linearity

performance with memory effects compensation for wideband transmitter systems.Therefore, the present invention could

reduce the computational load, which saves hardware resources in an implementation and improve performance, in terms

of adjacent channel power ratio.
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(US9184710)

Digital predistortion (“DPD") of an RF power amplifier for signals comprising two widely spaced carrier clusters is
proposed.The basis waveforms within the DPD are selected to allow for the use of a lower sampling rate.As one example,
multi-carrier signals spanning 60 MHz of bandwidth may be linearized using a sample rate of 100 MHz for the DPD module
and the observation path, as opposed to a sample rate exceeding 300 MHz (5 times Nyquist) used conventionally.A
transmit (Tx) filter is located after the power amplifier to attenuate distortion modes exceeding the sampling rate used.
Inventors

BRAITHWAITE RICHARD NEIL

Latest standardized assignees - inventors removed

POWERWAVE TECHNOLOGIES

Application dates

2012-02-07

Publication dates

2012-08-09

2015-11-10

Family 18/50 - FAMPAT - ©Questel

Title
(EP2521261)
Wideband enhanced digital injection predistortion system and method
Images
304 310
LINEAR Davics 7  ~ % o
COMPENSATION [/ our
306 302
DPD Z X
N / 326
0 | I% NONLINEAR STATIC
344
COMPENSATION
328
DIGITAL ENVELOPE DYNAMICS
ENVELOPE COMPENSATION 322
DETECTOR 342
/ 3 ORDER DYNAMICS AUTOREGRESSIVE DYNAMICS ||
324 COMPENSATION COMPENSATION
4 ORDER DYNAMICS

COMPENSATION

5t ORDER DYNAMICS
COMPENSATION

Publication data including kind & date

US2005157814 Al 2005-07-21 US20050157814 B f.'-'? i @
W0O2005069897 A2 2005-08-04 WO200569897 E 'I::? il Fﬂbl
KR20060109997 A 2006-10-23 KR20060109997 E f:? m @
EP1738511 A2 2007-01-03 EP1738511 B f.'-'? i @
W0O2005069897 A3 2007-01-18 WO200569897 E 'I::? il Fﬂbl
CN101040502 A 2007-09-19 CN101040502 E f:? m @
KR100789125 B1 2007-12-28 KR100789125 B f.'-'? i @
US7366252 B2 2008-04-29 US7366252 E 'I::? il Fﬂbl
EP1738511 A4 2010-05-26 EP1738511 E f:? m E

& Mm@


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=EP2521261&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=36faIq8yfxWgm0U53FLQ7cRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcOwSXjaDigfxnePXCJGwxO7JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=36faIq8yfxWgm0U53FLQ7cRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=US20050157814&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=XYp9Du03I4lZ%252BAkgEQtgqZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCBDl4ZWZmycRTDR69BJSnbKbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=XYp9Du03I4lZ%252BAkgEQtgqZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2005069897&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=WO200569897&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=CpOCfHsR1YuHhXVX5rJ%252BOsRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=aJxR8iNWnoqqzM/VhhoDO8/J3aSBKS3mkaV0SMUACwOCCKReMmHu7KbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=CpOCfHsR1YuHhXVX5rJ%252BOsRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://link.kipris.or.kr/link/main/KPAXML.jsp?APPLNO=1020120178651
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=KR20060109997&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=boAHOqC5S2Euw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=si6DySiW6GCwuhwjF3U3Bm8tmrmn8uQzNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=boAHOqC5S2Euw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP12178651
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=EP1738511&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=XYp9Du03I4lZ%252BAkgEQtgqZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCBDl4ZWZmycRYoThEtvX24VbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=XYp9Du03I4lZ%252BAkgEQtgqZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2005069897&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=WO200569897&kind=A3
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0WYkHLOYAYG4x1CjwUAuJJNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tO7C931onjmbMmWUqlbf9Vfn1HwLNiulWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0WYkHLOYAYG4x1CjwUAuJJNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://211.157.104.77:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=CN101040502&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ZB4ExmTSmBrgugJzWgTr2ZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=TF3wXQSsXsNjDcfQIx8OOiq6vml3jfM5bZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ZB4ExmTSmBrgugJzWgTr2ZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://link.kipris.or.kr/link/main/KPAXML.jsp?APPLNO=1020120178651
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=KR100789125&kind=B1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=2DzvjRz%252FiHOseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=vl8xvelYAhqcsjHGma1HMDeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=2DzvjRz%252FiHOseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=US7366252&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=boAHOqC5S2Euw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=si6DySiW6GCwuhwjF3U3BnmXtI+wKb3KNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=boAHOqC5S2Euw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP12178651
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=EP1738511&kind=A4
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tO7C931onjlqIkaWwoBHaxj8BQAJLzMlbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0WYkHLOYAYHx8pn2IrYOzLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://211.157.104.77:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US7366252&ekey=939&xpn=CN101040502B&kind=B

©Questel - FAMPAT Page 34 2018/04/16

CN101040502 B 2011-03-09 CN101040502B

EP1738511 Bl 2012-10-31 EP1738511 E Cp g @
EP2521261 Al 2012-11-07 EP2521261 E t‘.'«'? g @
Abstract

(EP2521261)

A system for digitally linearizing the nonlinear behaviour of RF high efficiency amplifiers employing baseband predistortion
techniques is disclosed.The system provides additive or multiplicative predistortion of the digital quadrature (1/Q) input
signal in order to minimize distortion at the output of the amplifier.The predistorter (108) uses a discrete-time polynomial
kernel to model the inverse transfer characteristic of the amplifier (100), providing separate and simultaneous
compensation for nonlinear static distortion, linear dynamic distortion and nonlinear dynamic effects including reactive
electrical memory effects.Compensation for thermal memory effects also is embedded in the nonlinear dynamic
compensation operation of the predistorter (108) and is implemented parametrically using an autoregressive dynamics
tracking mechanism.A predistortion controller (420) periodically monitors the output of the amplifier (100) and compares it
to the quadrature input signal to compute estimates of the residual output distortion of the amplifier (100).Output distortion
estimates are used to adaptively compute the values of the parameters of the predistorter (108) in response to changes in
the amplifier's operating conditions (temperature drifts, changes in modulation input bandwidth, variations in drive level,
aging, etc).The predistortion parameter values computed by the predistortion controller are stored in non-volatile memory
and used in the polynomial digital predistorter (108).The digital predistortion system of the invention may provide
broadband linearization of highly nonlinear and highly efficient RF amplification circuits including, but not limited to,
dynamic load modulation amplifiers.
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Abstract
(US7577408)

A method is proposed for signal processing with predistortion.An amplifier circuit is provided for this purpose, whose
operating states are characterized by at least one characteristic variable.A digital modulation signal having two components
(R, phi), as well as a power word (LS), derived from the first component (R), are produced, and an operating state of the at
least one amplifier circuit is then determined by recording of the characteristic variable.The power word (LS) is compared
with the reference value and used to decide whether to predistort the first and/or the second component.A table with
various predistortion coefficients is selected from at least two tables, depending on the operating state of the amplifier
circuit.One predistortion coefficient is then determined from the selected table with the produced power word (LS) and the
first component (R), and the predistortion coefficient is used for predistortion.
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Abstract
(EP2876853)

A pre-distortion method.A signal to be transmitted Tx is pre-distorted to compensate for nonlinearities of a transmitter.The

pre-distorted signal is filtered by an EBEE filter and a baseband filter.The EBEE filter has a filter characteristic of that

cancels the baseband filter response over the range of frequencies from a first corner frequency of the baseband filter to a

frequency of N*f B where N is a highest order of distortion component being cancelled and f B is the bandwidth of the

original signal to be transmitted.This abstract is not to be considered limiting, since other embodiments may deviate from

the features described in this abstract.
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(EP3000180)

Systems and methods are disclosed for digital predistortion for a concurrent multi-band transmitter that compensates for
both in-band and out-of- band intermodulation products according to a memory polynomial based baseband model.In one
embodiment, a concurrent multi-band transmitter includes a digital predistortion subsystem, power amplifier circuitry, and
an adaptation subsystem.The digital predistortion subsystem includes multiple digital predistorters configured to process
digital input signals for frequency bands of a concurrent multi-band signal to provide predistorted digital input signals each
being for a different one of the frequency bands of the concurrent multi-band signal and one or more intermodulation
distortion compensation signals each being for a different one of one or more intermodulation distortion frequency
bands.The adaptation subsystem is configured to adaptively configure the plurality of digital predistorters according to a
memory polynomial based digital baseband model of the digital predistorters.

Inventors

LAPORTE PIERRE-ANDRE

ROLLINS MARK EDWARD

CAO HAIYING

Latest standardized assignees - inventors removed

ERICSSON

Application dates

2013-08-19

2013-12-02

2014-05-02

2014-05-02

2014-05-02

2014-05-02

2014-05-02

2014-05-02

Publication dates

2014-11-27

2014-11-27

2014-11-27

2015-01-22

2015-01-22

2015-02-19

2015-09-02

2015-09-30

2016-01-06

2016-02-02

2016-03-30

2016-07-05

2018-01-30

Family 22/50 - FAMPAT - ©Questel

Title

(EP2938034)
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Disclosed is a method and a system for switching pre-distortion coefficients, which is used to solve the problem of

interference with neighbor cells due to the inferior pre-distortion coefficients.The method comprises: presetting a primary

table and a standby table, wherein the primary table stores default pre-distortion coefficients and the standby table stores

updated pre-distortion coefficients; when a data source of a pre-distortion processor adopts the standby table, adopting the

updated pre-distortion coefficients to perform parameter output processing to acquire pre-distortion parameters, and

conveying the pre-distortion parameters and an input signal to the pre-distortion processor to process to acquire pre-

distortion signals; conveying the pre-distortion signals through various signal processors to acquire a first signal, and

determining the power data of the first signal; if the power data of the first signal is more than or equal to a setting range,

continuing to adopt the standby table as the data source of the pre-distortion processor; and if the power data of the first

signal is less than setting range, switching the data source of the pre-distortion processor to the primary table.
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Abstract

(US9379745)

A high performance and cost effective method of RF-digital hybrid mode power amplifier systems with high linearity and
high efficiency for multi-frequency band wideband communication system applications is disclosed.The present disclosure
enables a power amplifier system to be field reconfigurable and support multiple operating frequency bands on the same
PA system over a very wide bandwidth.In addition, the present invention supports multi-modulation schemes (modulation
agnostic), multi-carriers and multi-channels.
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Abstract
(EP3155776)

An approach for improved compensation for nonlinear distortion in multicarrier satellite systems is provided.Source
reflecting encoded and modulated sequences of source data symbols are received.Each source signal is predistorted, and
a transmit filter is applied to each predistorted source signal.Each filtered signal is translated to a carrier frequency, and the
translated signals are combined into a composite signal for transmission via a multicarrier transponder.The final
predistorted version of each source signal is generated via an iterative process of a number of stages, wherein, for a given
stage and for each source signal, the process comprises: receiving a prior predistorted version of each source signal from
a preceding stage; processing each prior predistorted source signal based on all of the received prior predistorted source
signals, wherein the processing is performed based on a characterization of one or more characteristics of the multicarrier
satellite transponder.
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A baseband-derived RF predistortion system using a lookup table having coefficients extracted at baseband and then
applied at RF by means of a vector modulator.The architecture combines the narrowband advantage of envelope
predistortion with the accuracy of baseband predistortion, and including compensation for memory effects.A polynomial-
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Abstract

(US8155238)

A device for processing data which is to be transmitted by radio, with the data to be transmitted being in the form of a digital
baseband signal (DAT1), has a filter unit (301) for pulse shaping and oversampling of the digital baseband signal (DAT1), a
predistortion unit (302, 303) for predistortion of the filtered and oversampled digital baseband signal (DATZ2), and a control
unit (304, 313) for controlling the predistortion unit (302, 303) as a function of the digital baseband signal (DAT1).
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Abstract
(US6853246)

An adaptive predistortion system for use with a power amplifier having a nonlinear amplification characteristic and a
method of adaptively predistorting a signal is provided.In one embodiment, the adaptive predistortion system includes a
coefficient update subsystem coupled to an output of the power amplifier and configured to update a set of predistortion
coefficients using an iterative process based on an output signal of the power amplifier.Additionally, the adaptive
predistortion system includes a predistortion filter subsystem coupled to the coefficient update subsystem and configured to
employ the set of predistortion coefficients to reduce a level of distortion associated with the nonlinear amplification
characteristic.
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Abstract
(US8354884)

A reduced cost method for the measurement and correction of residual nonlinearities in a digitally predistorted transmitter is
disclosed.Systems employing predistorters and power amplifiers are calibrated by processing actual input and output
signals during the normal operation of the systems.The systems correct memoryless nonlinearities as well as both
memoryless and memory based nonlinearities.
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Abstract

(US9225363)

The present disclosure provides a digital pre-distortion transmitter and a method for controlling the same, which increase
the efficiency of the power amplifier and improve the linearity of the transmitter.The digital pre-distortion transmitter
includes: a pre-distortion unit configured to update a pre-distortion coefficient required by pre-distortion processing, and
perform the pre-distortion processing on a baseband signal; a signal process and transmit unit configured to perform signal
processing on the pre-distortion-processed baseband signal and transmission thereof; and a feedback signal process unit
configured to process a feedback signal of the signal transmitted by the signal process and transmit unit, so as to supply a
dynamic drain voltage to a power amplifier in the signal process and transmit unit by using the processed feedback signal;
and, the pre-distortion unit updates the pre-distortion coefficient by using the feedback signal processed by the feedback
signal process unit.
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Transmission device with digital predistortion, and method for regulating predistortion in a transmission device
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Abstract
(US20050111574)

One or more aspects of the present invention relate to a transmission device having a digital predistortion unit which has a

control input to which a control signal (CONT 1) is applied.The control signal is output by a power control unit which

evaluates a power control signal (LS).The predistortion unit distorts a baseband signal which is to be transmitted whenever

the linearity of a power amplifier can no longer be observed at the currently required power without predistortion.To this

end, the baseband signal is multiplied in complex fashion by a predistortion coefficient which is dependent on the level of

the baseband signal.
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W/

Disclosed is a more efficient distortion compensation amplification device with a pre-distorter (1).A level detection means

(11) detects a signal level.A correspondence memory means (12) outputs distortion compensation coefficients in response
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to the signal level.A pre-distortion execution means (13) imparts distortion having the inverse characteristics to a signal.A
filter means (8) outputs the distorted signal component from a feedback signal of the output of an amplifier (4).A
correspondence acquisition means (14) updates the coefficients for training to construct a function which imparts the
inverse characteristics so that the distorted signal component becomes smaller.Orthogonal polynomials are used in the
function which imparts the inverse characteristics.Each orthogonal function is the sum of the products of the functions of
the input signal and the parameters.The parameter values are set so that the orthogonal functions are mutually orthogonal
when the function, which is obtained by applying a filter having the same characteristics as the filter means (8) to the
function of the input signal, is replaced by a function of the input signal constructed by the orthogonal functions.
Inventors

HONGO NAOKI

Latest standardized assignees - inventors removed

HITACHI KOKUSAI ELECTRIC

Application dates

2008-09-09

2009-08-24

2009-08-24

2009-08-24

Publication dates

2010-03-18

2010-03-25

2011-06-22

2011-07-07

2012-12-18

2013-06-05

2014-01-29

Family 32/50 - FAMPAT - ©Questel

Title
(EP1645094)
Digital predistortion system and method for correcting memory effects within an rf power amplifier
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Abstract

(EP1645094)

A system and method of correcting memory effects present within power amplifiers using digital predistortion and an

improved power amplifier system employing digital predistortion are disclosed.Nonlinearities within a power amplifier (110)

having an input derived from a digital signal are compensated by injecting a digital correction signal prior to the power

amplifier (110).A system and method for modeling the distortion created by power amplifier (110) memory effects and

generating the desired digital predistortion correction signal are disclosed.
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Abstract

(W02008116402)

A predistortion apparatus includes a predistortion process unit, a transmitting channel, a predistortion coefficient calculation
unit, a feedback channel, a signal source, and a feedback channel correction unit.The feedback channel correction unit
obtains the distortion coefficient of the feedback channel according to the test signal generated by the signal source and
the test signal passing the feedback channel.The predistortion coefficient calculation unit generates the predistortion
coefficient according to the input signal and the signal passing the feedback channelwhich is that the part of the signals
outputted by the transmitting channel and the distortion coefficient of the feedback channel.A predistortion method and the
transmitter improve the predistortion precision due to considering the distortion characteristic of the feedback channel when
calculating the predistortion coefficient.
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Abstract
(US9306506)

Apparatus and methods for dual loop power amplifier digital pre-distortion systems are disclosed.In certain
implementations, a dual DPD system includes a first digital pre-distorter (DPD) and a second DPD.A digital IF upconverter
electrically coupled between the first and second DPDs separates the DPD system into independently controlled fine and
coarse sections.The adaptive adjustment processor can be used to modify or pre-distort input signals in order to
compensate for the power amplifier nonlinearity.It also controls the fine DPD section to correct an RF output signal single-
band adjacent channel leakage ratio (ACLR), while it controls the coarse DPD section to correct an RF output signal dual
band intermodulation distortion (IMD).
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A pre-distortion method includes: receiving an input data; and obtaining a pre-distortion output by inputting the input data
into a pre-distortion function, wherein the pre-distortion function is determined according to a following power amplifier; and
multiplying a reciprocal of a pre-distortion ratio of the output of the power amplifier to the input data by the output of the
power amplifier.A pre-distortion apparatus includes a receiver, a pre-distortion unit and a gain compensating unit.The
receiver is utilized for receiving an input data.The pre-distortion unit is utilized for obtaining a pre-distortion output by
inputting the input data into a pre-distortion function, wherein the pre-distortion function is determined according to a
following power amplifier.The gain compensating unit is utilized for multiplying a reciprocal of a pre-distortion ratio of the
output of the power amplifier to the input data by the output of the power amplifier.
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Abstract

(W0O201703534)

An apparatus (100) relates generally to preconditioning an input signal (101 ).In this apparatus, a first digital predistortion
module (110) and a second digital predistortion module (120) are for receiving the input signal (101 ) for respectively
providing a first predistorted signal (111) and a second predistorted signal (121).A combiner (130) is for combining the first
predistorted signal (111) and the second predistorted signal (121) for providing an output signal (102).The first digital
predistortion module (110) includes a moving mean block (112) for receiving the input signal (101) for providing a moving
mean signal (114).The first digital predistortion module (110) further includes a digital predistorter (113) for receiving the
input signal (101) and the moving mean signal (114) for providing the first predistorted signal (111).
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Abstract

(EP2432131)

In accordance with some embodiments of the present disclosure, a method may include digitally pre-distorting a digital

baseband signal with an opposite phase of a C-IM3 distortion term such that the pre-distortion and C-IM3 distortion cancel

each other out in a transmitter.The method may also include digitally conditioning the pre-distorted digital signal in order to

provide a flat amplitude response of a composite filter comprising a baseband filter and a digital half-band filter of the

transmitter, and to provide a linear phase response for the composite filter.
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Abstract

(W02008102943)

There is provided a repeating system for cancellation of a feedback interference signal, including: a PA (Power Amplifier)
for power-amplifying an output signal; a feedback ICS (Interference Cancellation System) for canceling a feedback
interference signal and detecting a residual error; a pre-distorter for compensating for an error of the PA by applying pre-
distortion and compensating for the residual error by using information on the residual error detected by the feedback ICS
to linearize the characteristic of the PA; and a control unit for controlling the feedback ICS and the pre-distorter.
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Method and apparatus for determining validity of samples for digital pre-distortion apparatus
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Abstract
(EP3249809)

A method and an apparatus for determining validity of samples for a digital pre-distortion apparatus is disclosed.It is an

object of at least one embodiment to provide a method and an apparatus for determining validity of samples for a digital
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pre-distortion apparatus that is configured to compensate for nonlinearity of a power amplifier in an efficient manner by
accurately estimating a pre-distortion coefficient with a low-capacity memory.
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Constant gain digital predistortion controller for linearization of non-linear amplifiers
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The invention is related to methods and apparatus for controlling and adapting a digital predistortion linearizer for

amplification of bandlimited signals using non-linear amplifiers.The control method advantageously permits the

predistortion function applied by a predistortion entity to provide a relatively constant gain.This attribute is advantageous for

operation within cellular radio systems, which often employ digital power control systems.However, the disclosed

techniques can also be applicable to virtually any type of digital predistortion for which an input signal or reference signal to

be amplified is predistorted in a manner that is complementary to the distortion induced by a non-linear

amplifier.Embodiments of the invention advantageously enhance the practicality of using digital linearization and

predistortion amplification techniqgues.Embodiments of the invention can automatically adjust the characteristics of a

predistorted signal so that a deviation from overall linearity is compensated and subsequently reduced while maintaining a
nearly constant gain attribute.
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Abstract

(EP3197113)

The present invention discloses an APD core module and an APD system and pertains to the communications field.The

APD core module includes a radio frequency delay module, an envelope module, and a contact matrix module.The radio

frequency delay module is configured to receive a feed-forward radio frequency signal, generate multiple radio frequency

delay signals with different delays according to the feed-forward radio frequency signal, and output each radio frequency

delay signal to the contact matrix module.The envelope module is configured to receive the £eed-forward radio frequency

signal, perform envelope detection on the feed-forward radio frequency signal to obtain multiple envelope signals with

different delays, and output each envelope signal to the contact matrix module.The contact matrix module is configured to

receive each radio frequency delay signal, each envelope signal, and a predistortion coefficient from exterior, and generate

a predistortion signal according to the predistortion coefficient, each radio frequency delay signal, and each envelope

signal.According to the present invention, distortion generated by a PA can be effectively offset.
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Abstract
(CN105634415)

Disclosed are a digital predistortion system and a method used for amplifying signals.A multi-band digital predistortion
system comprises a multi-band input signal, at least a power amplifier, input aliasing logic, a feedback signal exported from
amplification output, and predistortion logic responding to aliasing images.Each frequency band uses spaced frequency as
center, and the bandwidth of each frequency band is basically smaller than the frequency space among the frequency
bands.The power amplifier is used to provide amplification output including distortion performance.The input aliasing logic
is used to generate an aliasing image of each frequency band.The aliasing image of the first frequency band is in a Nyquist
zone, and the aliasing image of the second frequency band is in another Nyquist zone.The Nyquist zone and each of the
other Nyquist zones have width of half of the sampling frequency of the input signal.The feedback signal comprises
expression of at least a part of the predistortion performance.The predistortion logic is used to generate a predistortion
factor which makes the output of the power amplifier linearized.
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Abstract
(US6794939)

A signal is predistorted by producing a first set of sample values using a first predistortion technique, producing a second

set of sample values using a second predistortion technique different than the first predistortion technique, and combining

the first and second sets of sample values to produce a predistorted signal.At least one of the first and second predistortion

techniques produce the corresponding set of sample values based at least in part on a plurality of past time spaced input

samples relative to a current time spaced input sample.By way of example, the first predistortion technique may be

configured to produce sample output values each of which is dependent on one of a plurality of time spaced input samples

and independent of any other time spaced input sample, and the second predistortion technique may be configured to

produce sample output values each of which is dependent on (i) at least one of a plurality of past time spaced input
samples and (ii) a current time spaced input sample, and independent of any other time spaced input sample.

Inventors

KIM JAEHYEONG

MA ZHENGXIANG

MORGAN DENNIS RAYMOND

Latest standardized assignees - inventors removed


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6794939&ekey=1035&xpn=US20030222712&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=BHp4FYZJnie5GIKCkyP3tcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcPx+N697P3vyIDOQ6NLC580JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=BHp4FYZJnie5GIKCkyP3tcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6794939&ekey=1035&xpn=US20030222712&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9JJ5NMkPF9I1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=uDRilbVHi6K5PASNzf+vkzeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=9JJ5NMkPF9I1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6794939&ekey=1035&xpn=US6794939&kind=B2

©Questel - FAMPAT Page 67 2018/04/16

LUCENT TECHNOLOGIES
ALCATEL LUCENT
Application dates
2002-05-31

Publication dates
2003-12-04

2004-09-21

Family 44/50 - FAMPAT - ©Questel

Title

(EP1042864)

Method and apparatus for wideband predistortion linearization
Images



©Questel - FAMPAT Page 68 2018/04/16
2 :""_4- __________ s 5 7 : 13 3
| : ) n \'\ | l' ". '._
! ! ! i [ !
O] FS““;*’ - CDMB—';—v-é—D—O

; E
E 6 12 7 g E --1
1 ! | "' I\ :
:11“' ".|' |'l . :
i x® o{aiH 7 i
| |
F'RIOR ART
F ]
AMP
= f
f1 f2
! FIG. 1B
{(PRIOR ART)
AMP
! P e f
gy 1 T T2 2ty
f \
{PRiDR ART)

Publication data including kind & date

W09933170 Al 1999-07-01 WO9933170 E -‘:‘-'? il @

AU1994199 A 1999-07-12 AU9919941 Q 69 m @

US6075411 A 2000-06-13 US6075411 B f«'? i @

TW399364 B  2000-07-21 TW-399364 E -‘:‘-'? il @

EP1042864 Al 2000-10-11 EP1042864 Q 69 m @

ID25667 A 2000-10-19 ID--25667 B f«'? @

CN1285089 A 2001-02-21 CN1285089 E -‘:‘-'? il @

KR20010033417 A 2001-04-25 KR20010033417 Q 69 m @

AR015506 Al 2001-05-02 AR--15506 B r.'.'-? @

EE200000371 A 2001-10-15 EE200000371 E -‘:‘-'? i E

& M |4


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=EP1042864&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=cqEbjHeISorVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=XmJzsKWl26lk0m2sI3gswqCa4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=cqEbjHeISorVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO1999033170&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=WO9933170&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=yFDasUrHRTcuw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=XWOfapFh7LEmZFq9WBh11BX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=yFDasUrHRTcuw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=1994199
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=AU9919941&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=l1MeXHSezi4uw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=49p6nVG988TFpelFUEaxzhX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=l1MeXHSezi4uw56Xk6cpNXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=US6075411&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=hykx1UTai6f4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=cyPxSHOOnEuSQf21XvSBmBSD15Cy+Wd/66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=hykx1UTai6f4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://tiponet.tipo.gov.tw/S090/UC090-C06/InquiryPatentCaseCensorInfo.do
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=TW-399364&kind=B
https://permalink.orbit.com/RenderStaticFirstPage?XPN=79TKQwyO8N%252F4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=gD09cWFvES0jH92Of4bXTKCa4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=79TKQwyO8N%252F4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP98964669
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=EP1042864&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=DBS55gqTUrXdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=i/RFfg6LrpdeWi/kxa208RX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=DBS55gqTUrXdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=ID--25667&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=zAIHoOLLQuI1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=r6DqxGvtRKeUia2AduL6WxX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=zAIHoOLLQuI1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://211.157.104.77:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=CN1285089&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=SwrOzdDlBw8670B18YNtjcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=aJxR8iNWnorvAuM4QhA7q8/J3aSBKS3mkaV0SMUACwOCCKReMmHu7KbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=SwrOzdDlBw8670B18YNtjcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://link.kipris.or.kr/link/main/KPAXML.jsp?APPLNO=101998SE02439
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=KR20010033417&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=dbrFQrVKN8DWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=KoXlDI5RVh94S5+K1RuU5aCa4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=dbrFQrVKN8DWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=AR--15506&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rLTeJlAYFvIFxDUYft9DzpNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=DuDg15+AReUWniGIIRTqs1fn1HwLNiulWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rLTeJlAYFvIFxDUYft9DzpNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.epa.ee/patent/default2eng.asp
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=EE200000371&kind=A
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=N5221X+da38b9TTHAa76jwMqfaYWomYVbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=BzR19c%252BfQDPaH701L9UZQ7msLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US6075411&ekey=903&xpn=JP2001527312&kind=A

©Questel - FAMPAT Page 69 2018/04/16

JP2001527312 A 2001-12-25 JP2001527312

AU752058 B2 2002-09-05 AU-752058 N & o B
CN1203611 C  2005-05-25 CN1203611C LN & o 8
INO108/MUMNP/2000 A  2005-07-15 IN2000MN00108 N & o B
EP1042864 Bl 2005-11-02 EP1042864 N & o B
DE69832198 D1 2005-12-08 DE69832198 LN & o 8
KR100535273 Bl 2005-12-09 KR100535273 N & o g
IN207890 B 2007-08-10 IN-207890 N & o B
JP4279453 B2 2009-06-17 JP4279453 KN & o 5
Abstract

(EP1042864)

A predistortion signal is generated which compensates for third order and higher order intermodulation distortion over a
wideband.The predistortion signal is applied to an input radio frequency signal, for example a multi-tone radio frequency
signal.The predistortion signal is a low order polynomial having adjustable coefficients.The predistortion signal can
compensate for intermodulation products produced by a nonlinear amplifier, and the polynomial coefficients can be
adjusted based on the difference between the amplifier output and the input radio frequency signal.
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Abstract
(EP2999115)

The radio system comprises a radio unit and an antenna unit coupled to the radio unit.The antenna unit is physically

separate and located remote from the radio unit.The antenna unit further comprises a digital pre-distortion engine

configured to pre-distort a modulated digital data signal; a digital to analog converter configured to convert the pre-distorted

digital data signal to a pre-distorted analog data signal; and a power amplifier configured to amplify the pre-distorted analog

data signal which distorts the pre-distorted analog data signal. The distortion introduced by the power amplifier is opposite

to the pre-distortion introduced by the digital pre-distortion engine such that the pre-distortion introduced by the digital pre-

distortion engine approximately cancels the distortion introduced by the power amplifier.The radio unit further comprises a

coefficient computation engine configured to calculate coefficients used by the digital pre-distortion engine to pre-distort the

modulated digital data signal.
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Abstract

(EP3055962)

A signal transmission approach comprises encoding a source signal (comprising a plurality of source symbols) to generate

a corresponding encoded signal.The encoded signal is modulated by mapping each source symbol to a respective signal

constellation point of an applied signal constellation to generate a modulated signal. The modulated signal is pre-distorted

based on a distortion estimate to generate a pre-distorted signal.The pre-distorted signal is filtered to generate a filtered

signal.The filtered signal is frequency translated and amplified to generate a transmission signal for transmission via an

uplink channel of a satellite communications system.To increase throughput, the source signal is processed through the

apparatus and the resulting transmission signal is generated at a Faster-than-Nyquist (FTN) symbol rate and with a tight

frequency roll-off. The modulated signal is pre-distorted based on a distortion estimate relating to the nonlinearity and the

filters applied before and/or after the pre-distorter.
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Abstract

(US20060226903)

A transmitting device with digital predistortion is disclosed.The device produces a power word derived from an amplitude
component of a digital modulation signal and a desired output power.The power word is compared with a limit value, and
depending on the result, one pair of predistortion coefficients is selected and distortion of a first and second component of
the digital modulation signal is thus carried out.The phase and the amplitude of a carrier signal are then modulated with the
distorted components.Selective distortion of the modulation signal is carried out by comparison of the power word with a
limit value, when the signal quality or the linearity of the modulated carrier signal falls below a predetermined limit
value.Otherwise, the predistortion unit can be switched off, and the power consumption can thus be reduced.
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Abstract

(W0201857215)

uS9813085
W0201857215

LNA|-

From Antennas

440

A system and method for calibrating digital pre-distortion in a wireless device (400).A pre-distortion circuit (410) may output

a first training signal while a power amplifier (420) of the wireless device (400) is on, to generate a first feedback signal.The

first feedback signal may be fed back to the pre-distortion circuit (410) via a receive path (402) of the wireless device

(400).The pre-distortion circuit (410) may output a second training signal while the power amplifier (420) is off, to generate

a second feedback signal.The second feedback signal may be fed back to the pre-distortion circuit (410) via the receive

path (402).The pre-distortion circuit (410) may then determine one or more pre-distortion coefficients based on the first and

second feedback signals.
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Method and apparatus for controlling update of digital pre-distortion coefficient
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Abstract
(US9036736)

A method and apparatus for controlling update of digital pre-distortion (DPD) coefficient is provided.The apparatus is
applicable to a digital power control system, wherein the apparatus comprises: an update controlling unit configured to
determine a group of fully-trained DPD coefficients among a plurality of DPD coefficients; and a DPD coefficient generating
unit configured to update adaptively the group of fully-trained DPD coefficients according to the result of judgment of the
update controlling unit. The DPD coefficients are allowed to be updated after being judged as being able to be fully trained
according to power distribution information of DPD input signals, or according to address distribution information of an LUT,
or according to average power of output of an HPA; otherwise, they may not be updated, thereby efficiently preventing
DPD abnormality resulted from unfull training of coefficients in being updated.
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A RF-digital hybrid mode power amplifier system for achieving high efficiency and high linearity in wideband communication

systems is disclosed.The present invention is based on the method of adaptive digital predistortion to linearize a power

amplifier in the RF domain.The power amplifier characteristics such as variation of linearity and asymmetric distortion of the

amplifier output signal are monitored by the narrowband feedback path and controlled by the adaptation algorithm in a

digital module.Therefore, the present invention could compensate the nonlinearities as well as memory effects of the power

amplifier systems and also improve performances, in terms of power added efficiency, adjacent channel leakage ratio and

peak-to-average power ratio.The present disclosure enables a power amplifier system to be field reconfigurable and
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support multi-modulation schemes (modulation agnostic), multi-carriers and multi-channels.As a result, the digital hybrid
mode power amplifier system is particularly suitable for wireless transmission systems, such as base-stations, repeaters,
and indoor signal coverage systems, where baseband I-Q signal information is not readily available.
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