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1.1 Channel coding

R1-1719459
Channel Coding for URLLC
Tsofun Algorithm

Withdrawn

1.1.1 Remaining details of LDPC coding
R1-1721583
Summary of Offline Discussion on LDPC Code
Ericsson
1.1.1.1 Nominal code rate / BG determination 
R1-1720352
Remaining details on nominal code rate and BG determination
Samsung

R1-1719598
Nominal Code Rate Calculation and Base Graph Determination
Ericsson

Revised to R1-1721446 

R1-1720102
Remaining details of LDPC coding
Intel Corporation

R1-1720867
Nominal code rate and BG determination
Nokia, Nokia Shanghai Bell
R1-1720760
Base graph determination
Huawei, HiSilicon

R1-1719524
Considerations on BG determination
ZTE, Sanechips

Revised to R1-1721440 

R1-1719578
On the issues of BG selection
MediaTek Inc.

R1-1720699
TBS and Base-graph Determination

Qualcomm Incorporated

R1-1719938
Base graph indication
LG Electronics

R1-1720642
LDPC Base Graph Determination and Signaling 
InterDigital, Inc.

Agreement:

No dedicated DCI bit is used for indication of the base graph. 
· Apply restrictions to the MCS set of all retransmissions to ensure that the TBS calculation results in the same BG selection as for the initial transmission
· Note: The TBS determination procedure should provide sufficient flexibility to find the same TBS for a retransmission 

Agreement:
The nominal code rate, Rnominal, is the target code rate indicated in the MCS field.

R1-1721612
Summary on offline discussion for Rinit
Samsung
Agreement:
Rinit = Rnominal.
R1-1721464
WF on Max Code Rate for BG2
Ericsson, Samsung, MediaTek

Agreement:

· UE can skip decoding with BG2 when the effective code rate is > 0.95

· Note: Some CBS sizes may not be decodeable above an effective code rate of 0.92

· This proposal can be combined with the existing agreement for BG1:
· UE can skip decoding when the effective code rate is > 0.95
1.1.1.2 Other
Including the possible TB size (note that the determination of TBS for a transmission is handled in 7.3.3.1)

R1-1719599
Selection of LDPC Shift Size
Ericsson

R1-1719601
Maximum Code Rate for BG2
Ericsson

R1-1719602
Bit Selection for Data Channels
Ericsson

R1-1719604
Reordering of Code Block Segments for Data Channel Retransmission
Ericsson

R1-1719605
Further Enhancement of Systematic Bit Priority
Ericsson

R1-1720211
RV sequence consideration for UL grant-free transmission
CATT

R1-1720354
Max code rate for BG2-based decoding and the length of rate matching output sequence
Samsung

R1-1720700
Remaining Details of LDPC Coding
Qualcomm Incorporated

R1-1720761
On BG2 segmentation
Huawei, HiSilicon

R1-1720763
LDPC coded bits interleaving and mapping to modulation symbols for HARQ retransmissions
Huawei, HiSilicon
Agreement:
The length of rate matching output sequence Er, r=0,1,…,C-1, is derived as follows.
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TBS determination from intermediate number of info bits and byte-aligned code block size
R1-1719579
On TBS determination formula
MediaTek Inc.

R1-1720353
Remaining details on TBS determination
Samsung

R1-1719525
Remaining details of LDPC coding
ZTE, Sanechips

R1-1720868
Remaining details of TBS determination
Nokia, Nokia Shanghai Bell

R1-1719939
On transport block size for two base graphs
LG Electronics

R1-1720762
Discussion on MCS and TBS designs
Huawei, HiSilicon

R1-1719600
Granularity of LDPC Code Block Sizes
Ericsson

R1-1719603
TBS Determination With LDPC Considerations
Ericsson

R1-1720699
TBS and Base-graph Determination

Qualcomm Incorporated

R1-1720643
On TB Size Design 
InterDigital, Inc.

Late submission

Agreement:
CBS is byte-aligned

Agreement:

When the TBS is used by BG2, TBS determination shall ensure that no zero padding is necessary with BG2 segmentation
Agreement: 

Given Ninfo (the intermediate number of information bits), the following procedure is used to determine the TBS when a formula is used for TBS determination. FFS: The TBS range where a formula based approach is used.
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Agreement:
If Ninfo <= Ninfo,threshold

Use a function of Ninfo to find the closest TBS value in a TBS look-up table that is not less than Ninfo;

else


Use a function of Ninfo as the input to the TBS formula to derive the TBS value.

End

Ninfo,threshold  = 3824 (bits)

R1-1721671
Way Forward on Formula for TBS Determination
Qualcomm, Ericsson, Samsung, ZTE, MediaTek, Nokia, NSB

Agreement:
Adopt the following method for the TBS formula portion of TBS determination:
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Agreement:
[image: image4.emf] 


· For the table,

· Add {Index, TBS} pair, {94, 3824} to the table
· Remove {1, 16}
· Note: If and when special sizes are requested, the corresponding entries may be added to the current set of entries or may replace other entries in the table

[image: image5.png]index TBS index TBS index TBS index TBS
1 16 31 320 61 1256 91 3496
2 24 32 336 62 1288 92 3624
3 32 33 352 63 1320 g3 3752
4 40 34 368 64 1352 94
5 48 35 384 65 1416 95
6 56 36 408 66 1480 96
7 64 37 432 67 1544 97
8 72 38 456 68 1608 98
9 80 39 480 69 1672 929
10 88 40 504 70 1736 100
11 96 41 528 71 1800 101
12 104 42 552 72 1864 102
13 112 43 576 73 1928 103
14 120 44 608 74 2024 104
15 128 45 640 75 2088 105
16 136 46 672 76 2152 106
17 144 47 704 77 2216 107
18 152 48 736 78 2280 108
19 160 49 768 79 2408 109
20 168 50 808 80 2472 110
21 176 51 848 81 2536 111
22 184 52 888 82 2600 112
23 192 53 928 83 2664 113
24 208 54 984 84 2728 114
25 224 55 1032 85 2792 115
26 240 56 1064 86 2856 116
27 256 57 1128 87 2976 117
28 272 58 1160 88 3104 118
29 288 59 1192 89 3240 119
30 304 60 1224 90 3368 120





1.1.2 Remaining details of Polar coding
R1-1720103
Remaining details of Polar coding
Intel Corporation
R1-1721584
Summary of Offline Discussion on Polar Code
Ericsson
1.1.2.1 Uplink CRCs
R1-1719458
Remaining Issues for UL Polar Code Construction
Tsofun Algorithm

Withdrawn

R1-1719521
Study of FAR performance improvement
ZTE, Sanechips

R1-1719606
CRC Length and Application for UCI
Ericsson

R1-1720355
Remaining details on uplink CRCs
Samsung

R1-1720644
CRC Selection for UL Polar Code 
InterDigital, Inc.

R1-1720701
Considerations for short-length uplink control
Qualcomm Incorporated

R1-1720756
On nFAR for UL code construction
Huawei, HiSilicon

R1-1720827
Uplink CRC and nFAR for Polar codes
NTT DOCOMO, INC.

R1-1721572
Summary of offline discussions on nFAR for uplink polar coding
Huawei, HiSilicon
Agreement:
Lcrc = 0 when RM codes are used in the uplink for K in the range, 3<=K<=11 bits
Agreement:
· nFAR = 3 when Polar code with PC bits are used for UCI transmission, for K in the range, 12<=K<=19. 

· The length 6 CRC polynomial is used and g(D) = D6 + D5 + 1. 

· When K>19, the already agreed length 11 CRC polynomial is used

Agreement:
The agreed coding scheme for UCI is applicable for UCI payloads up to at least (5/6)*(2048).
1.1.2.2 Details of conditions for UCI segmentation
R1-1719522
Further consideration on Polar code segmentation
ZTE, Sanechips

R1-1719575
On UCI segmentation design
MediaTek Inc.

R1-1719607
Remaining Issues of Polar Code Segmentation for UCI
Ericsson

R1-1719940
Joint coding of segmented UCI
LG Electronics

R1-1720212
Design details for UCI segmentation
CATT

R1-1720356
Details of conditions for UCI segmentation
Samsung

R1-1720702
UCI Segmentation
Qualcomm Incorporated

R1-1720757
On UCI segmentation
Huawei, HiSilicon

R1-1720828
Segmentation of Polar codes for UCI
NTT DOCOMO, INC.

R1-1720869
Segmentation for large UCI
Nokia, Nokia Shanghai Bell

R1-1721489


Agreement:
Segmentation is applied when K >= 360 and M >= 1088 where
· K is UCI payload size without CRC

· M is the total number of coded bits for the UCI payload

Agreement:
· When segmentation is applied, channel interleaver is applied to each segment individually

· Channel interleaver is applied after rate matching

1.1.2.3 Order and mapping of PBCH fields
R1-1719523
Coding scheme for PBCH
ZTE, Sanechips

R1-1719576
Design of order and mapping of PBCH fields
MediaTek Inc.

R1-1719608
Arrangement of PBCH Fields for Polar Codes
Ericsson

R1-1719941
Bit mapping of NR PBCH field
LG Electronics

R1-1720213
Discussion on order and mapping of PBCH fields
CATT

R1-1720357
Remaining details on PBCH polar code construction
Samsung

R1-1720645
Ordering of PBCH Fields 
InterDigital, Inc.

R1-1720703
PBCH Performance and Field Mapping
Qualcomm Incorporated

R1-1720758
Order of PBCH fields
Huawei, HiSilicon

R1-1720870
PBCH bit mapper
Nokia, Nokia Shanghai Bell

R1-1721503
Way Forward on PBCH Bit Mapping Design
MediaTek, Huawei, Hisilicon, CATT, Nokia, InterDigital, ITRI, ZTE, CLX, Ericsson, Intel, Docomo, LG

Agreement:
The following info bit mapping before 1st PBCH scrambling and CRC encoding is applied to NR PBCH:
· Let a0, a1, a2, …, a31 denote the input bits to 1st PBCH scrambling. 
· Timing related bits, (s9, s8, s7, s6, s5, s4, s3, s2, s1, s0, c0, b5, b4, b3), 
are mapped to (a16, a23, a18, a17, a8, a30, a10, a6, a24, a7, a0 , a5, a3, a2), respectively.
· The remaining info bits are mapped to
(a1, a4, a9, a11, a12, a13, a14, a15, a19, a20, a21 , a22, a25, a26, a27, a28 , a29, a31).
· Note: D-CRC interleaving effect is taken into account in the above info bit mapping design.
· Note: Scrambling will not change the order of the bit mapping
[image: image6.emf]
1.1.2.4 Other
Kmax for DCI (Working assumption)
R1-1719609
Remaining Issues of Polar Code Construction for DCI
Ericsson

Agreement:
For encoding of DCI, Kmax = 140
UE-specific scrambling for DCI (Working assumption)
R1-1719577
Probability of monitoring a false DCI
MediaTek Inc.

R1-1719610
Further Discussion on Scrambling of DCI
Ericsson
R1-1720748
Further Consideration on DCI Loading
Coherent Logix

Agreement:
Confirm the working assumption that there is no additional UE-specific scrambling motivated by channel coding.
Not part of the working assumption for the above
R1-1720704
DCI CRC Initialization and Masking
Qualcomm Incorporated

Agreement:
For DCI, initialize CRC shift register with all-ones (i.e., 24 ones)
PC bits for short UCI (Working assumption)
R1-1720358
Downlink control channel code construction
Samsung

R1-1719611
Remaining Issues of Polar Code Construction for UCI
Ericsson

Revised in R1-1721462

Agreement:
Confirm the working assumption that the value of the PC bits is obtained from a length-5 cycle shift register as in R1-1706193
Channel interleaver for UCI (Remaining issues: Max number of coded bits)
R1-1720103
Remaining details of Polar coding
Intel Corporation

R1-1719612
Further Discussion on Channel Interleaver for Polar Codes of UCI
Ericsson
Agreement:
The maximum interleaver size per code block is 8192.
Coding for URLLC

R1-1720759
Channel coding for URLLC
Huawei, HiSilicon

Bit positions
R1-1719520
Remaining details of Polar coding
ZTE, Sanechips

R1-1719942
Information bit positions for short PUCCH-based reporting
LG Electronics

R1-1720829
Polar coding for CSI reporting
NTT DOCOMO, INC.

R1-1720871
Discussion on DCI bit mapping
Nokia, Nokia Shanghai Bell

Agreement:
UCI field order is  CRI → RI → Padding bits (if present) → PMI → CQI

Note: Where any newly defined parameters are placed can be decided purely from a MIMO perspective
