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6.1.4 Channel coding
6.1.4.1 LDPC code 
6.1.4.1.1 CRC attachment
R1-1712429
CRC attachment for eMBB data
CATT
R1-1714630
CRC attachment for Smaller TBS and CB
Nokia, Nokia Shanghai Bell
Revision of R1-1714372
R1-1712637
Study of CRC Length for Code Blocks
Ericsson
R1-1713229
CRC Attachment for NR data channel
ZTE
Background: 

3824 vs 1008 bits: 

· Tradeoff of reduced overhead and UE complexity vs improved undetected error probability. 

Agreement: 

· LTB-CRC = 16 for TBs smaller than or equal to 3824 bits 

· LCB-CRC = 24 bits

· CRC polynomials: 

· 24 bits: Reuse both A and B from 36.212 for corresponding CB and TB CRCs 

· 16 bits: Reuse from 36.212

R1-1712638
Study of CRC Length for Small Transport Blocks
Ericsson
R1-1713206
CRC polynomial for TB-level and CB-level CRCs
LG Electronics
R1-1712605
CRC attachment for LDPC
Intel Corporation
R1-1713657
CRC for code block
Samsung
R1-1713708
On CRC attachment for LDPC codes
MediaTek Inc.
R1-1713739
CRC attachment
Huawei, HiSilicon
R1-1713458
CRC attachment
Qualcomm Incorporated

6.1.4.1.2 Segmentation
Supported code block sizes and granularity
R1-1714167
Code block segmentation for data channel 
InterDigital, Inc.
R1-1712253
Code block segmentation
Huawei, HiSilicon
R1-1714547
Code Block Segmentation for LDPC Codes
Ericsson Inc.
Agreement:

· Equal code block size after segmentation

· Working Assumption: TBS determination procedure ensures that TBS plus TB-CRC can be factored into the number of CBs multiplied by the CBS (before addition of LDPC encoding filler bits).
· (If a special case emerges where the TBS determination procedure cannot achieve the above criterion, equal CBS would be achieved by zero-padding.)
R1-1713207
On code block segmentation for NR LDPC
LG Electronics
R1-1713459
LDPC segmentation
Qualcomm Incorporated
R1-1713658
LDPC segmentation for eMBB
Samsung
R1-1714373
Code block segmentation
Nokia, Nokia Shanghai Bell
R1-1712430
Consideration on CB segmentation for eMBB data channel
CATT
R1-1714830
WF on Code Block Segmentation for BG #2
CATT, MediaTek, InterDigital, Ericsson
Proposal:
· For code rate R < Rthresh, the maximum code block size is: Kcb = 3840 and BG#2 is used
· For TBS larger than Kcb, the number of code blocks is determined by segmenting the TB into code blocks no larger than Kcb = 3840
R1-1715172
Observations on code block segmentation for BG2
Ericsson
Working Assumption, to be checked after finalisation of the TBS table and confirmed if TBSs exist for which the following is meaningfully beneficial and does not cause meaningful degradation: 
· For initial transmissions with code rate Rinit > 1/4*, BG2 is not used when TBS>3824 
· If the FFS on UE capabilities w.r.t. support of both BGs is resolved such that it is possible that a UE does not support BG1, then the above bullet only applies if the UE supports BG1. 
· BG2 is used for initial transmissions with code rate Rinit <= ¼* for all TBS supported at that code rate
· For BG2 with TBSs larger than 3824, the TB is segmented into CBs no larger than 3840
· * ¼ is TBC at NR AH#3
Email agreement on the definition of Rinit until Wednesday 30th August (Yufei, Ericsson):

Alt 1: 

· Denote the code rate of the initial transmission after applying LBRM (if applied) as Rinit

Alt 2: 

· Rinit is the effective code rate at initial transmission of the transport block. An effective code rate is the code rate used in running the LDPC encoder and decoder, after taking into account both: 
· (a) the nominal code rate, as signalled in a control information to schedule the transmission of the transport block; and 
· (b) LBRM (if applied)
Modifications to the above alternatives can also be considered. 

This definition should also applies to previous agreements on BG selection.
R1-1712606
Segmentation for LDPC
Intel Corporation
6.1.4.1.3 Padding details
R1-1713460
Padding for LDPC
Qualcomm Incorporated
R1-1712254
Padding for LDPC codes
Huawei, HiSilicon
R1-1713659
Padding details for data channel
Samsung
R1-1713208
Padding for LDPC
LG Electronics
6.1.4.1.4 Bit-level interleaving
R1-1712177
Interleaving for eMBB data
Huawei, HiSilicon

R1-1712431
Bit-level interleaving for NR LDPC
CATT

R1-1714628
On Interleaving for LDPC code
ZTE
Revision of R1-1713230
R1-1713660
Bit-level Interleaver of LDPC Codes on high order modulation
Samsung

R1-1713710
On design of bit-level interleaver
MediaTek Inc.

Agreement: 

· A bit-level interleaver within a code block is included at the output of the rate matcher

Next steps for interleaver design:

Evaluate the following based on initial transmissions, until NR AH#3, and select one at NR AH#3:

· Block interleaver (e.g. as in LTE)

· Systematic bits priority order interleaver (e.g. as in HSPA)

Evaluation assumptions:

· Fading channel model – TDL-C
· All modulation orders

· Interference modelled 
FFS until NR AH#3 whether to additionally include reversal of bit mapping order in retransmissions. 

R1-1713209
On bit-level interleaver
LG Electronics

R1-1713461
Bit-level interleaving
Qualcomm Incorporated

R1-1714374
Interleaving for LDPC
Nokia, Nokia Shanghai Bell
R1-1714789
WF on Bit-level Channel Interleaver for LDPC Codes
Ericsson, Samsung, LG, AT&T
R1-1714728
WF on Bit-Level Interleaver
MediaTek, CATT, InterDigital, ITRI, Samsung, ZTE
6.1.4.1.5 Rate matching

Remaining details, including circular buffer mapping
R1-1712642
Built-in Puncturing of Systematic Bits for NR LDPC Codes
Ericsson
Agreements: 

· Confirm the Working Assumption that the punctured systematic bits are not entered into the circular buffer

· Filler bits are entered into the circular buffer.
· The starting position of each RV is an integer multiple of Z.

· The starting positions of RVs for limited buffer should be approximately scaled from the full buffer positions, while remaining integer multiples of Z.
Next steps: 

· Investigate until NR AH#3 whether non-uniform fixed starting positions for the RVs within the circular buffer can be found giving improved performance
· FFS until NR AH#3 whether a single reordering function (e.g. as shown in Fig 5 in R1-1713462) should be supported for RVs greater than zero before the bit collection step, considering both performance and complexity. 

· FFS: RV order for special cases where RV index is not explicitly signalled.

R1-1713231
On rate matching for LDPC code
ZTE
R1-1713462
LDPC rate matching
Qualcomm Incorporated
R1-1714375
Rate matching for LDPC
Nokia, Nokia Shanghai Bell
R1-1712176
Rate matching for LDPC codes
Huawei, HiSilicon
R1-1714590
Rate matching for data channel coding
Samsung
Revision of R1-1713661
R1-1712432
IR-HARQ scheme for NR LDPC codes
CATT
R1-1713662
Rate matching method for HARQ
Samsung
R1-1712607
Details of LDPC rate-matching
Intel Corporation
R1-1713210
Redundancy version addressing for circular buffer
LG Electronics
R1-1714168
LDPC rate matching design 
InterDigital, Inc.
R1-1712639
Extended Code Rate Coverage for Base Graph #1
Ericsson
R1-1712640
Extended Block Length Coverage for Base Graph #2
Ericsson

R1-1712641
Extended Code Rate Coverage for Base Graph #2
Ericsson

6.1.4.1.6 LDPC code design

Remaining details of base graph selection. 
R1-1714555
Remaining issues for LDPC code design
ZTE
Revision of R1-1713232
R1-1713709
On design and performance of LDPC codes
MediaTek Inc.
R1-1714169
On LDPC base graph selection 
InterDigital, Inc.
R1-1714324
Remaining details of the base graph design
Huawei, HiSilicon
R1-1713463
Base graph selection
Qualcomm Incorporated
Can X be extended to 3840?

Y: QC, ZTE, Eri, CATT, Mediatek, Intel, ITRI, 

N: Samsung, LG, Nok, Xilinx, NSB, HW, HiSi, 
Can Y be extended to 0.75?

Y: ZTE, Mediatek, CATT
N: Nok, NSB, HW, HiSi, LG, Intel, Eri, IDC, Sams, Xilinx, QC
Agreement: 

X=3840

Y=0.67

R1-1713663
Base graph for high-rate and short-length LDPC codes
Samsung
R1-1712433
Base graphs selection for NR LDPC
CATT
R1-1713211
Base graph selection for LDPC
LG Electronics
R1-1713740
Performance evaluation of LDPC codes for NR eMBB data
Huawei, HiSilicon
R1-1714376
Use of two LDPC base graphs
Nokia, Nokia Shanghai Bell
R1-1714125
Conversion of LDPC Shift Matrices for a Unified Format
ETRI
6.1.4.1.7 Other
R1-1712643
LDPC Performance for Low BLER Target
Ericsson

R1-1713664
Channel coding for URLLC
Samsung
6.1.4.2 Polar code
6.1.4.2.1 Code construction 
Including CRC and interleaver
R1-1712175
Summary of email discussion [NRAH2-12] Polar code design on polynomial and interleaver
Huawei, HiSilicon
Tsofun expressed concern that its code construction proposal is not included in the list. 

R1-1714629
Performance evaluation of  Polar codes with distributed CRC bits
ZTE
Revision of R1-1713233
R1-1713704
False-Alarm Rate Check for Polar code with CRC
MediaTek Inc.

R1-1714877
Evaluations of distributed CRC for Polar code construction
Huawei, HiSilicon
Revision of R1-1713738
R1-1714861
Performance evaluation of polar code constructions
Nokia, Nokia Shanghai Bell
Revision of R1-1714378
Proposal based on former assumption of 19 CRC bits:
· Denote the input to the CRC computation by u0, u1, u2, …, uL-1, and the parity bits by p0, p1, p2, …, p18. The parity bits are generated by the following cyclic generator polynomial (0x9ED45):

· gCRC19(D) = [D19 + D16 + D15 + D14 + D13 + D11 + D10 + D8 + D6 + D2 + 1].
· After CRC calculation, the bits which will be fed into an interleaver are denoted by v0, v1, v2, …, vKmax+18, which fulfils:

· vk = uL-1-k

   for k = 0, 1, 2, …, L-1. 

· vk = <NULL>
for k = L, L+1, L+2, …, Kmax-1.

· vk = pk-Kmax

for k = Kmax, Kmax+1, …, Kmax+18.
· where Kmax + CRC length is the size of the interleaver. 
· Then v0, v1, v2, …, vKmax+18 is fed to the interleaver. Denote the output of the interleaver is w0, w1, w2, …, wKmax+18. The relationship between the input and output of the interleaver is as follows:

· wk = vΠ(k)

for k = 0, 1, 2, …, Kmax+18,

· where the pattern is defined in the working assumption below. 

· The interleaver pattern is one of the pattern in R1-1712167 and Patterns 3 and 2 from R1-1714377, in decreasing priority order. 
· Note that a longer CRC and associated interleaver pattern will be considered if required to meet the FAR target

Working Assumption: 

· Denote the input to the CRC computation by u0, u1, u2, …, uL-1, and the parity bits by p0, p1, p2, …, p23. The parity bits are generated by the following cyclic generator polynomial:

· gCRC24(D) = [D24+D23+D21+D20+D17+D15+D13+D12+D8+D4+D2+D+1]
· After CRC calculation, the bits which will be fed into an interleaver are denoted by v0, v1, v2, …, vKmax+23, which fulfils:

· vk = uL-1-k

   for k = 0, 1, 2, …, L-1. 

· vk = <NULL>
for k = L, L+1, L+2, …, Kmax-1.

· vk = pk-Kmax

for k = Kmax, Kmax+1, …, Kmax+23.
· where Kmax = max(140, max DCI payload size in Rel-15 + 20),  and Kmax + CRC length is the size of the interleaver. 
· Then v0, v1, v2, …, vKmax+23 is fed to the interleaver. Denote the output of the interleaver is w0, w1, w2, …, wKmax+23. The relationship between the input and output of the interleaver is as follows:

· wk = vΠ(k)

for k = 0, 1, 2, …, Kmax+23,

· where the pattern is the pattern for nFAR=21 in R1-1712167. 

If problems are identified with this pattern, companies can propose modifications to the polynomial and/or interleaver pattern at NR AH#3, keeping the modifications as minimal as possible.

Agreement on next steps: 

· By the Sept NR adhoc, companies are requested to evaluate exhaustively the FAR of the above working assumption to identify any potential FAR problems (i.e. below 1.5 x 2^-21 with 100 events):
· For evaluation purposes, assume max DCI payload size = 140

· Check for all values of K with granularity of 4 from 16 to 100, and granularity of 20 up to 140.
· Check for M values 96, 192, 384,  768 (with repetition for 768)
· Not including combinations of K and M that would give R < 1/8 or greater than 5/6
· Priority will be given to R<=2/3

Ericsson, LG and NEC expressed concern that the above working assumption only approximately meets the 2^-21 FAR target, whereas when considering the 19-bit CRC the exact FAR target was used for comparing the distributed CRC proposals. 

R1-1713303
On the hardware implementation of CRC interleaving
AccelerComm Ltd

R1-1712167
Distributed CRC for Polar code construction
Huawei, HiSilicon

R1-1712257
FAR-Preserving Polar Code Construction and Decoding Algorithm for Early Termination
Tsofun Algorithm

R1-1712258
Latency and Complexity Modeling of Polar Decoder
Tsofun Algorithm

R1-1712334
Polar code construction with single CRC polynomial and interleaver
NEC Corporation

R1-1712434
Polar codes construction for NR control channel
CATT

R1-1712608
Polar code construction
Intel Corporation

R1-1712644
Investigation of Distributed CRC and Interleaver for Polar Codes
Ericsson

R1-1712645
Polar Code Construction for UL
Ericsson

R1-1713212
Interleaver design for polar code construction
LG Electronics

R1-1713464
Early termination design for Polar codes using single CRC with interleaver
Qualcomm Incorporated

R1-1713465
Evaluation of early termination for Polar codes
Qualcomm Incorporated

R1-1713466
Consideration of early termination for UCI
Qualcomm Incorporated

R1-1713467
Decoding and encoding latency for polar codes with PC frozen bits or distributed CRC bits
Qualcomm Incorporated

R1-1713665
Polar Code Construction
Samsung

R1-1714223
CRC Polynomial and Interleaver for Polar Code Construction
InterDigital, Inc.

R1-1714377
Distributed CRC Polar code construction
Nokia, Nokia Shanghai Bell
R1-1714938
WF on Code Construction for Polar Code on UL
Ericsson, Qualcomm, Samsung, Tsofun, Intel, MediaTek, LG, AT&T, CATT, Fujitsu, DOCOMO, Heron, IAESI
Agreement: 
For UL code construction: 

· (nFAR + 3) CRC bits are generated by a single CRC polynomial
· CRC polynomial is FFS 
· Companies are to provide CRC proposals by 6th September

· Working Assumption: The CRC bits are attached as a block to the end of info bits
· Can be revisited at NR AH#3 if FAR is shown to exceed 1.5 x 2^-nFAR.
· FFS until Friday:
· K + nFAR > 100: nFAR = 16
· 22 <= K + nFAR <= 100: nFAR = 8
· 12 <= K + nFAR <= 22: nFAR = FFS till Fri

Proposal for email agreement by Wed 30th August – Yufei (Ericsson):
· 12 <= K + nFAR <= 22: 
· For 8<=K<=18, nFAR = 4
· This gives: 12<= K + nFAR <= 22
· 22 <= K + nFAR <= 256: 
· For 19<= K <=248, nFAR = 8
· This gives: 27 <= K + nFAR <= 256
· K + nFAR > 256: 
· For K>248, nFAR = 16
· This gives: K + nFAR > 256
R1-1712256
Enhancement of Early Termination by placing UE-ID on Frozen Bits
Tsofun Algorithm
R1-1713316
Blind Detection with Polar Codes
McGill University

R1-1713317
Early stopping of blind detection with distributed CRC
McGill University
R1-1713966
Scrambling design for Polar codes
NTT DOCOMO, INC.

R1-1714067
UE_ID Frozen Bit Insertion for DCI Early Block Discrimination
Coherent Logix

R1-1714929
WF on UEID Frozen bit insertion  for DCI Early Termination
Coherent Logix Inc., AT&T, NTT DOCOMO, Tsofun Algorithm, McGill University, Huawei, Nokia, LG Electronics, InterDigital, Tejas Network, CeWiT, IITM, IITH,  Reliance
Proposed Working Assumption:

· Frozen bit values are set to 0
· Adopt UE-specific linear scrambling on UE-specific DCI messages
· Detailed mechanism FFS until NR AH#3
Conclusion: study further until NR AH#3
R1-1714068
Early Termination Based on UE_ID Frozen Bit Insertion
Coherent Logix

R1-1714069
Early Block Discrimination on DCI Blind Detection
Coherent Logix

6.1.4.2.2 Sequence design
R1-1712174
Summary of email discussion [NRAH2-11] Polar code sequence
Huawei, HiSilicon
Conclusions:

· Huawei, Ericsson and Samsung sequences are selected according to the procedure from the last meeting. 

Support for each of the two selected sequences: 
· Huawei sequence: 

· Coherent Logix, Accelercomm, Sanechip, Nubia, Vivo, McGill, Oppo, CATT, ZTE, ZTE Trunking, LG, Nokia, NSB, Mediatek, IDC, HW, HiSi, CATR, Dish, Xiaomi, Coolpad, Meizu, China Telecom, China Unicom, ITRI, Broadcom, Spreadtrum
· Ericsson sequence: 

· NEC, Intel, Eri, Docomo, Mitsubishi, KDDI, Prisma, Fujitsu, QC, ETRI, Samsung, Sharp, 
Agreement: 
· Huawei sequence from R1-1712174 is selected. 

R1-1714893
Further analysis of polar code sequence performance
Fujitsu

R1-1714790
WF on Observation of Polar Code Sequences
Ericsson, DOCOMO, Intel, Qualcomm, Samsung

R1-1712168
Sequence for Polar code
Huawei, HiSilicon

R1-1712609
Sequence design and evaluations
Intel Corporation

R1-1712646
Performance of Information Sequence Design for Polar Codes
Ericsson

R1-1713234
Performance evaluation of sequence design for Polar codes
ZTE

R1-1713468
Sequence construction of Polar codes for control channel
Qualcomm Incorporated

R1-1713469
Evaluation of the sequence for Polar codes
Qualcomm Incorporated

R1-1713666
Design of polar code sequence
Samsung

R1-1714360
Performance evaluation of Polar sequence
Spreadtrum Communications

R1-1713213
Evaluation results for sequence proposal  for polar code
LG Electronics

R1-1713304
UE_ID Frozen Bit Insertion for DCI Early Block Discrimination
Coherent Logix

R1-1713305
Early Termination Based on UE_ID Frozen Bit Insertion
Coherent Logix

R1-1713306
Early Block Discrimination on DCI Blind Detection
Coherent Logix

R1-1714379
Sequence design for polar codes
Nokia, Nokia Shanghai Bell
6.1.4.2.3 Rate matching
Rate-matching parameters
R1-1714878
Rate matching for Polar code
Huawei, HiSilicon
Revision of R1-1712169
R1-1712648
Thresholds for Rate Matching of Polar Codes
Ericsson
Note that the thresholds and beta are included in the Working Assumption below on Slide 15 in R1-1715000. 
R1-1714903
WF on repeated bits selection for Polar codes
Qualcomm, Ericsson
Covered by Working Assumption on R1-1715000, slide 14:
· Puncturing is realized by selecting bits from position (N-M) to position (N-1) from the circular buffer
· Shortening is realized by selecting bits from position 0 to position M-1 from the circular buffer
· Repetition is realized by selecting all bits from the circular buffer, and additionally repeat (M-N) consecutive bits with the smallest index bit from the circular buffer
R1-1713471
Further determination of the values for the parameters in rate-matching for control channel
Qualcomm Incorporated
R1-1714224
Parameter selection for polar codes puncturing and shortening 
InterDigital, Inc.
R1-1714225
Parameter selection for polar codes repetition 
InterDigital, Inc.
Rate-matching pattern
R1-1713705
Polar rate-matching design and performance
MediaTek Inc.
R1-1712335
Rate-matching in polar codes
NEC Corporation
R1-1714792
Performance of Rate matching Schemes for Polar Codes
Ericsson
Revision of R1-1712647
R1-1714939
Rate matching scheme for  Polar codes
ZTE
Revision of R1-1713235
R1-1713967
Rate matching interleaving design of Polar codes
NTT DOCOMO, INC.
Next Steps: 

· Companies to work together this evening on a single (i.e. single scheme for UL, DL and all rates / sizes) merged rate matching proposal 
· Evaluate BLER performance (with further iterations of the design if necessary) until Friday morning. 

· On Friday morning, take a Working Assumption on a single rate matching design (the merged proposal if possible, otherwise one or more alternatives from the other known schemes; if more than one scheme ends up in the working assumption, note that this will multiply the needed FAR evaluations). 

· The Working Assumption Rate Matcher will be used in the FAR evaluations for the code construction. 

R1-1715000
Way Forward on Rate Matching for Polar Coding
MediaTek, Qualcomm, Samsung, ZTE

R1-1715270
Observations on Polar rate-matching merged proposal in R1-1715000
Huawei
R1-1715267
Rate-matching scheme for control channel
Qualcomm
Observations: 

· Performance is very close between the two options in R1-1715000
· Main comments focus on complexity differences and feasibility of overcoming complexities

Working Assumption: 

· Polar rate matcher: Option 2 from R1-1715000 with corrections of typos:

· Slide 13: in top part of figure, second “25” -> 26

· Slide 15: 0.7/16 -> 7/16
· Channel interleaver:
· Uplink: Triangular interleaver (e.g. as in R1-1713474)
· Downlink: Parallel rectangular interleaver (e.g. as in R1-1714691)
· To be confirmed at NR AH#3 unless it is shown that there are no meaningful benefits of including the downlink channel interleaver, using evaluation assumptions in R1-1714983
Agreement: 

· R1-1714983
Proposed Evaluation assumptions for Polar Channel Interleaver for DL
Intel, Fujitsu

· Results with other channel models are not precluded in addition. 

· Interference modelling can also be included. 

· Use the distributed CRC and interleaver from the Working Assumption. 
R1-1714179
Rate Matching Scheme for Polar Codes
Samsung Electronics Co., Ltd
R1-1713470
Rate-matching scheme for control channel
Qualcomm Incorporated
R1-1713472
Determination of the pattern for repetition of Polar codes
Qualcomm Incorporated
R1-1714380
Rate matching for Polar codes
Nokia, Nokia Shanghai Bell
6.1.4.2.4 Other
Channel interleaver
R1-1712170
Polar code interleaver
Huawei, HiSilicon
R1-1713236
Consideration on high order modulation and interleaver for Polar Codes
ZTE
R1-1713474
Design and evaluation of Interleaver for Polar codes
Qualcomm Incorporated
R1-1713706
Polar channel bit interleaving design and performance
MediaTek Inc.
R1-1714691
Channel Interleaver for Polar Codes
Ericsson
Revision of R1-1712649
Agreement: 

· For UL, the channel bit interleaver is a separate stage after rate matching.

· For DL, see working assumption above in 6.1.4.2.3.

Conclusion: See above for Working Assumption. 
R1-1712435
Interleaver design for NR polar codes
CATT
R1-1713214
Interleaver design for polar code
LG Electronics
R1-1713968
Channel interleaving design of Polar codes
NTT DOCOMO, INC.
R1-1714226
Interleaver design for polar codes with high order modulation 
InterDigital, Inc.

Segmentation
R1-1713237
Segmentation of Polar codes for large UCI
ZTE

R1-1713473
Design of Polar code for large UCI with segmentation
Qualcomm Incorporated
R1-1712171
Channel coding chain for control channel
Huawei, HiSilicon
6.1.4.3 PBCH
R1-1712173
Polar code for PBCH and soft combining
Huawei, HiSilicon

R1-1712650
Polar Code Design for NR-PBCH
Ericsson

R1-1713707
PBCH coding design for reduced measurement complexity
MediaTek Inc.
R1-1714381
Implicit timing indication for PBCH
Nokia, Nokia Shanghai Bell
R1-1713215
Coding aspects for PBCH transmission
LG Electronics

R1-1713238
Considerations on Channel Coding for NR-PBCH
ZTE

R1-1712436
Discussion on Polar codes for PBCH
CATT

R1-1713475
PBCH channel coding
Qualcomm Incorporated
6.1.4.4 Other
R1-1712259
Channel Coding for URLLC
Tsofun Algorithm

R1-1714004
Essential enhancement to rate matching of Reed Muller code
Sequans Communications
