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In a wireless communication system, a physical broadcast channel (PBCH) is encoded based on a Polar code and then is
transmitted. Half-frame information within the PBCH is mapped to a bit position 247 among bit positions of the Polar code and
synchronization signal and PBCH block (SSB) index information within the PBCH is mapped to bit positions 253, 254, and 255 of

the Polar code.
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Transmit PRCH [~ S1605
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Systems, methods, and instrumentalities are provided to implement a method of communicating a feedback in a wireless local
area network (WLAN). A WLAN device may receive a data frame with a hybrid automatic repeat request (HARQ) data indicator in
a frame header. The WLAN device may send an acknowledgement frame when the data frame is correctly received and decoded.
The WLAN device may send a negative acknowledgement frame when the data frame is not correctly received and decoded.
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US10291359, US10291354, CN109450453,

A method and system for offset lifting is provided. In an embodiment, a method for encoding data includes receiving a K-bit
source word input. The method also includes encoding the K-bit source word input according to a LDPC code, a lifting function,
and a circulant size offset to generate an N-bit code word output. The circulant size and lifting function are determined according
to an information length, a code rate, and a decoder. The method also includes storing the N-bit code word output in input/output

memory.
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Decoder design adaptable to decode coded signals using minss or maxss processing. A very efficient means of minss processing
or maxss processing may be performed within a communication device to assist in the very complex and cumbersome
calculations that are employed when decoding coded signals. The types of coded signals that may be decoded using minss
processing or maxss processing are varied, and they include LDPC (Low Density Parity Check) coded signals, turbo coded
signals, and TTCM (Turbo Trellis Coded Modulation) coded signals, among other coded signal types. Many of the calculations
and/or determinations performed within minss processing or maxss processing are performed simultaneously and in parallel of
one another thereby ensuring very fast operation. In a finite precision digital implementation, when certain calculated bits of
minss or maxss processing are available, they govern selection of resultants from among multiple calculations and
determinations made simultaneously and in parallel.
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Abstract:

Methods and apparatuses are described herein for providing Hybrid Automatic Repeat Request (HARQ) techniques for a non-
terrestrial network. For example, a wireless transmit/receive unit (WTRU) may transmit, to a satellite base station (BS), uplink
(UL) feedback that includes configuration information for redundancy versions (RVs) and cross redundancy versions (cRVs). The
WTRU may receive one or more first RVs associated with a first transport block (TB). The WTRU may receive one or more second
RVs associated with a second TB and at least one cross redundancy version (cRV) associated with the first TB and second TB. The
cRV may include parity bits generated from both the first TB and second TB. If at least one of the first TB or the second TB is
unsuccessfully decoded, the WTRU may decode the first TB and second TB jointly based on the at least one cRV.
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The present invention provides a design framework that is used to develop new types of constrained turbo block convolutional
(CTBC) codes that have higher performance than was previously attainable. The design framework is applied to design both
random and deterministic constrained interleavers. Vectorizable deterministic constrained interleavers are developed and used to
design parallel architectures for real time SISO decoding of CTBC codes. A new signal mapping technique called constrained
interleaved coded modulation (CICM) is also developed. CICM is then used to develop rate matching, spatial modulation, and
MIMO modulation subsystems to be used with CTBC codes and other types of codes. By way of example, embodiments are
primarily provided for improved 5G LTE and optical transport network (OTN) communication systems.
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The present disclosure provides for performing polar encoding. Performing polar encoding can include selecting a length S of a
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number of shortened bits and a length P of a number of punctured bits based on a HARQ scheme, encoding the plurality of
information bits to generate a base code, interleaving a result of shortened polar encoder module to generate a codeword which
includes the base code minus the shortened bits minus the number of punctured bits plus a number of extension bits with a length
of E, and providing the codeword to a modulation module to generate a division of the codeword by a result of a multiplication of
a number of spatial streams by a number of bits per modulation and providing a result of the division to a channel to transmit a

polar code to a receiving device.
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A channel encoding method in a communication or broadcasting system is provided. The channel encoding method includes

reading a first sequence corresponding to a parity check matrix, converting the first sequence to a second sequence by applying
a certain rule to a block size corresponding to a parity check matrix and the first sequence, and encoding information bits based
on the second sequence. The block size has at least two different integer values.
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Inventor(s):(std):
Agent(s):
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(IPC 8-9):

CPC:

European class:
US class:

Classification Explorer
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Abstract:

A transmission method based on a Hybrid Automatic Repeat Request (HARQ) scheme for in a communication system. A codeword

LOW DENSITY PARITY CHECK CODE-BASED HYBRID AUTOMATIC REPEAT REQUEST METHOD
KR20060011685 20060207

Publication number Publication date Application number Application date

EP1816777 A2 20070808 EP20070002649 20070207
EP1816777 A3 20121114 EP20070002649 20070207
EP1816777 B1 20170405 EP20070002649 20070207
KR100981500 B1 20100910 KR20060011685 20060207
KR20070080407 A 20070810 KR20060011685 20060207
US2007220399 AA 20070920 US20070703595 20070207
US7934138 BB 20110426 US20070703595 20070207

SAMSUNG ELECTRONICS CO LTD

SAMSUNG ELECTRONICS CO LTD

YOU CHEOL WOO ; KIM DONG HO ; KIM YUNG SOO ; LEE YE HOON ; SAMSUNG ELECTRONICS CO
KIM YUNG SOO ; YOU CHEOL WOO ; KIM DONG HO ; LEE YE HOON

GRUENECKER KINKELDEY STOCKMAIR AND SCHWANHAEUSSER; GRUENECKER PATENT U
RECHTSANWAELTE PARTG MBB; FARRELL LAW FIRM PC

AL AT BABEBG CHCY CZ DEDK EEES FI FR GB GR HR HU IE IS IT LI LT LU LV MC MK NL PL PT RO
RS SE SI SK TR

HO3M13/00 HO4L1/00 HO4L1/18 H04L29/06 (Advanced/Invention);
HO04L1/18 H04L29/06 (Advanced/Non-invention);
HO3M13/00 HO4L1/16 HO4L29/06 (Core/Invention)

H04L1/0057 HO4L1/0069 HO04L1/0071 HO4L1/1816 H04L1/1819 H04L1/1887
H04L1/00B7R1P H04L1/18D2 H04L1/18T7 T04L1/00B7B T04L1/00B7V T04L1/18D1
714/751 714/758 714/758P 714/790 714/805 714/807

US7783961 BB, US7747922 BB, US7669103 BB, US7600173 BB, US7519995 BB, US7519895 BB,
US7502987 BB, US7502967 BA, US7493551 BB, US7458011 BB, US7421644 BB, US7254789 BA,
US7254769 BB, US2005149841 AA, US2005122898 AA, US2005122898 AA, KR20050118056 A,
KR20050046471 A, KR20050046468 A, KR1020050118056, KR1020050046471, KR1020050046468,
KR100550414 B1, EP1531552 A1, EP1531552 A1, EP1511209 A2, EP1511209 A2,

WO018111129, WO18030909, WO12005544, WO12005544, WO09025510, US9544101, US9503227,
US9496992, US9292375, US9215044, US9166748, US8868996, US8819526, US8332709, US8181097,
US8140929, US2009158115, US10560216, KR101434267, EP2191605, CN104184566, CN104184566,
CN103178945, CN103178945, CN101849379,

is generated using a Low Density Parity Check (LDPC) code. Parity bits of the codeword are classified on a basis of a
transmission priority. Parity bits with an identical transmission priority are grouped. An information bit group of the codeword and
parity bit groups with the identical transmission priority are shuffled in a predefined pattern. A packet is generated from the
shuffled information bit group and the shuffled parity bit groups based on the transmission priority. The generated packet is
retransmitted in response to a retransmission request. The transmission method can obtain the effect of channel interleaving by
setting a transmission priority according to importance of puncturing target blocks, shuffling blocks with the same priority, and
shuffling and transmitting bits configuring each block.
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International class
(IPC 8-9):
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Classification Explorer
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METHODS, APPARATUS, SYSTEMS AND PROCEDURES FOR HYBRID AUTOMATIC REPEAT REQUESTS
(HARQS) USING POLAR CODES

US20180731407P 20180914 US20190564567 20190909

Publication number Publication date Application number Application date
US2020092048 AA 20200319 US20190564567 20190909

IDAC HOLDINGS INC

IDAC HOLDINGS INC

HONG SUNGKWON ; SAHIN ONUR

HO04L1/00 HO4L1/18 HO4L5/00 (Advanced/Invention)

H04L1/1819 H04L1/1825 H04L5/0055 H04L1/0061

Methods, apparatuses, and systems implemented by a transmitting node (TN), are provided. A representative method
implemented by a TN may include generating a first set of polar coded bits (PCBs), sending the first set of PCBs or an interleaved
copy of the first set of PCBs in a first transmission, and selecting one code generating operation (CGO) from a plurality of CGOs
based on a number of shortened bits associated with the shortening operation. The method may also include storing in a circular
buffer a second set of PCBs based on the first set of PCBs or a mother code block (MCB) in accordance with the selected CGO,
on condition that the first transmission was not successful, outputting, from the circular buffer, a copy of a part of the second set
of PCBs for transmission; and sending the copy of the second set of PCBs in a second transmission.
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International class
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Cited documents:

Abstract:

TRANSMITTING DEVICE, RECEIVING DEVICE AND METHODS THEREOF USING AN INTERLEAVED
CODEWORD

CN201710459416 20170616
W02018CN091889 20180619

CN201710459780 20170617
WO02018CN091836 20180619

WO2017EP72643 20170908
US20190595090 20191007

Publication number Publication date Application number Application date

CN109150199 A 20190104 CN201710459780 20170617
CN109150378 A 20190104 CN201710459416 20170616
CN110663205 A 20200107 CN201880033797 20180619
EP3571772 Al 20191127 EP20170765420 20170908
IN201937052148 A 20200131 IN201937052148 20191216
IN202037001706 A 20200214 IN202037001706 20200114
US2020099400 AA 20200326 US20190595090 20191007
WO018228592 A1 20181220 WO2018CN091836 20180619
WO018228596 Al 20181220 WO2018CN091864 20180619
WO018228601 A1l 20181220 WO02018CN091889 20180619
WO019048057 A1 20190314 WO2017EP72643 20170908

HUAWEI TECHNOLOGIES CO LTD
HUAWEI TECH CO LTD ; ROBERT SAFAVI ANAHID
HUAWEI TECHNOLOGIES CO ; HUAWEI TECHNOLOGIES CO LTD

WANG GUIJIE ; ZHANG GONGZHENG ; LI RONG ; CHEN WEI ; WANG JUN ; XU CHEN ; CHEN JUN ; XIE
YONG ; JIN JIE ; DU YINGGANG ; YU RONGDAO ; ROBERT SAFAVI ANAHID ; PEROTTI ALBERTO
GIUSEPPE ; POPOVIC BRANISLAV M ; POPOVIC BRANISLAV

KREUZ GEORG MARIA; LEADER PATENT AND TRADEMARK FIRM; TDIP AND PARTNERS; SCIHEAD IP
LAW FIRM; KREUZ GEORG

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCY CZ DEDJ DK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU
ID IE IL IN IR IS IT JO JP KE KG KH KM KN KP KR KW KZ LA LC LI LK LR LS LT LU LV LY MA MC MD ME
MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG PH PL PT QA RO RS RU RW
SA SC SD SESG SI SKSLSMSNSTSVSYSZTDTGTHTITM TN TR TT TZ UA UG US UZ VC VN ZA
ZM ZW

HO3M13/00 HO3M13/11 HO3M13/13 HO3M13/25 HO3M13/27 HO3M13/35 H04L1/00 HO4L1/18 H04L27/36
HO04N7/12 (Advanced/Invention)

H04L1/18 HO4N7/12 HO3M13/27 HO3M13/356 HO3M13/116 HO3M13/255 HO3M13/271 HO3M13/6306
HO3M13/6393 H04L1/1887 H04L1/0061 H04L1/0086 H04L1/1819 H04L1/00 HO3M13/2792 H04L27/36
HO3M13/635 HO3M13/1102 HO3M13/13 HO3M13/2717 H04L1/0009 H04L1/0057 H04L1/0071

WO016082142 A1, US2016380763 AA, US2015263825 AA, US2003081690 AA, EP3128782 A1, EP2034649
Al, EP1748592 A2, CN201710459780, CN105099622 A, CN104067609 A, CN103023618 A,
CN102934383 A, CN102835086 A, CN102122966 A, CN101442383 A, CN101119182 A, CN101090305 A,

A transmitting device is described for a communication system. The transmitting device obtains an information message
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comprising information bits addressed for a receiving device and encodes the information message to obtain a codeword. The
transmitting device rate-matches the codeword to produce a rate-matched codeword comprising systematic bits and parity-check
bits. Furthermore, the transmitting device jointly interleaves the systematic bits and parity-check bits of the rate-matched
codeword to obtain an interleaved codeword. The systematic bits of the interleaved codeword are mapped to modulation label
positions of a modulation constellation with first reliabilities, and the parity-check bits of the interleaved codeword are mapped to
modulation label positions of the modulation constellation with second reliabilities.
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Abstract:

CODE BLOCK SEGMENTATION DEPENDING ON LDPC BASE MATRIX SELECTION SEGMENTATION DE
BLOCS DE CODE DEPENDANT DE LA SELECTION DE MATRICE DE BASE <sas

US20170454623P 20170203 US20170475126P 20170322 US20170500897P 20170503
US20170519671P 20170614 US20170543033P 20170809 US20170556079P 20170908
US20170565716P 20170929 W02018US16170 20180131

Publication number Publication date Application number Application date

BR112019016156 A2 20200324 BR20191116156 20180131
CN110249537 A 20190917 CN201880009815 20180131
EP3577764 Al 20191211 EP20180704785 20180131
KR20190119036 A 20191021 KR20197022580 20180131
TW201841485 A 20181116 TW20180103589 20180201
TWI685237 B 20200211 TW20180103589 20180201
WO018144560 A1 20180809 WO02018US16170 20180131

IDAC HOLDINGS INC

IDAC HOLDINGS INC

YE CHUNXUAN ; LOU HANQING ; XI FENGJUN ; PAN KYLE JUNG LIN ; XI FENG JUN
CHUNXUAN YE ; HANQING LOU ; FENGJUN XI ; KYLE JUNG LIN PAN

AWA SWEDEN AB; KERNER DAWN C

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CACFCG CHCICLCMCNCO CR
CUCY CZ DEDJDK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU
ID IEILIN IR IS IT JO JP KE KG KH KM KN KP KR KW KZ LA LC LI LK LR LS LT LU LV LY MA MC MD ME
MG MK ML MN MR MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG PH PL PT QA RO RS RU RW
SA SC SD SESG SISKSLSMSNSTSVSYSZTDTGTHTITM TN TR TT TZ UA UG US UZ VC VN ZA
ZM ZW

HO3M13/00 HO3M13/09 HO3M13/11 HO4L1/00 HO4L1/18 HO04L5/00 (Advanced/Invention);
HO3M13/09 (Advanced/Non-invention)

HO3M13/09 HO3M13/116 HO3M13/6306 HO3M13/6356 HO3M13/6362 HO3M13/6393 HO3M13/6516
HO04L1/1819 H04L1/1822 H04L1/1874

US2012224523, CN101529737,
US10469104, US10454499, US10355822, US10312939,

An apparatus and method are described. The apparatus includes a transceiver and processor, which attach transport block (TB)
level CRC bits to a TB, select an LDPC base graph (BG) based on a code rate (CR) and TB size of the TB including TB level CRC
bits, determine a number of code blocks (CBs) to use for segmenting the TB including TB level CRC bits depending on the
selected LDPC BG, determine a single CB size for each of the CBs based on the number of CBs, segment the TB including TB
level CRC bits into the CBs based on the number of CBs and CB size, pad zeros to a last CB of the CBs in the segmented TB,
attach CB level CRC bits to each CB in the segmented TB, encode each CB in the segmented TB using the selected LDPC base
graph, and transmit the encoded CBs.
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