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Agenda
§ Topics

• 5G-LDPC Parity Matrices’ Specification
• Rate Selection and Puncturing 
• Matlab Programs
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5G-LDPC Parity Matrices’ 
Specification
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Section 8.3.3 
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5G Code Parity Table
§ Not quite a parity matrix, but close
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0 2,4,8,16,32,64,128,256

1 3,6,12,24,48,96,192,384

2 5,10,20,40,80,160,320

3 7,14,28,56,112,224

4 9,18,36,72,144,288

5 11,22,44,88,176,352

6 13,26,52,104,208

7 15,30,60,120,240
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§ Base Matrix 1 (BM1) corresponds to 22"𝑏 input bits and 68"𝑏	,
• arranged as 22 + 24 + 22.

§ Base Matrix 2 (BM2) corresponds to 10"𝑏 input bits and 52"𝑏	,
• arranged as 10 + 32 + 10. 

Pick an index and group element
And a BM (1 or 2)

liftings

Triangular
(almost)
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Example

§ The -1 specifies all zeros.   
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BM1
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BM2
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Analysis – gap is roughly 1dB
§ Error rate is approximated by 
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!𝑃! ≅
𝐸"#$
𝑛 & 𝑃$

§ For 𝑛 ≅ 26000

§ Matlab has encoder and decoder functions – see Section 8.3.3.4

C = 2;           % 2 codewords      
k = 2560;    %   for RM2, this means btilde is 256
F = 36;         % number of filler bits        
cbs = ones(k-F,C);
fillers = -1*ones(F,C);
cbs = [cbs;fillers]; 

bgn = 2;        
codedcbs = nrLDPCEncode(cbs,bgn);
size(codedcbs)
12800  2



Rate Selection and 
Puncturing
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Section 8.3.4 
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Base Matrix Code Choice
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§ BM1 is largely for high rates
§ While BM2 is largely for low rates
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Puncturing Examples
§ High rate for BM1 with "𝑏 = 8:

• !𝑏 = .95
• '𝑝 = 22 * "

.$%!" = 2
• Send all systematic and 𝑐#:"% . All other core and extra bits omitted

§ Mid rate for BM1 with "𝑏 = 384:
• !𝑏 = .67
• '𝑝 = 22 * "

.&'!" = 11
• Send all systematic and 𝑐#:&''(. All other core and extra bits omitted.

§ mid rate for BM2 with "𝑏 = 16:
• !𝑏 = .5
• '𝑝 = 10 * "

.%!" = 10
• Send all systematic and 𝑐#:"%). All other core and extra bits omitted.
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Retransmission and low rates (see also L12)

§ The entire codeword is not resent if there is a CRC violation (24 bits of payload is CRC)

§ Instead roughly 1/3 of bits are sent 
• Rv=0  (full codeword)
• Rv=1 – just resend systematic bits
• Rv=2 – send roughly ½ the parity bits
• Rv=3 – send roughly the other half of parity

§ Rv can be used also without CRC to lower data rate through retransmission. 
• Repeats the information or parity bits (for the same already sent)
• Can increase reliability and reduce rate to 10%

§ For segmentation of larger payload blocks, see Section 8.3.3.4
• Uses filler bits.
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