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Introduction
For NR, the following channel coding candidates are being considered for data channel of NR: Turbo codes, LDPC codes, TBCC, and Polar codes.  
In this paper, we discuss the impact of shortening and puncturing to LDPC performance, using IEEE 802.11n LDPC code set as an example.
 
Performance comparison
LDPC code
The code size and code rate parameters of the LDPC codes in IEEE 802.11n are shown below.
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Performance comparison
The following cases of rate matching are simulated to test the performance degradation. The rate matching mechanism defined in 802.11n is used, where shortening and puncturing are applied as needed.

The following cases are tested. 
 
1. (K=328, R=1/2).
0. LTE turbo of (K=328, R=1/2);
0. 802.11n LDPC, (K=328, R=1/2) is obtained by shortening and puncturing from (K0=648, N0=1296, R=1/2) code;
1. (K=656, R=1/2).
1. LTE turbo of (K=656, R=1/2);
1. 802.11n LDPC, (K=656, R=1/2) is obtained by shortening and puncturing from (K0=972, N0=1944, R=1/2) code;
1. (K=440, R=2/3)
2. LTE turbo of (K=440, R=2/3);
2. 802.11n LDPC, (K=440, R=2/3) is obtained by shortening and puncturing from (K0=864, N0=1296, R=2/3) code;
1. (K=880, R=2/3)
3. LTE turbo of (K=880, R=2/3);
3. 802.11n LDPC, (K=880, R=2/3) is obtained by shortening and puncturing from (K0=1296, N0=1944, R=2/3) code;
1. (K=488, R=3/4)
4. LTE turbo of (K=488, R=3/4);
4. 802.11n LDPC, (K=488, R=3/4) is obtained by shortening and puncturing from (K0=972, N0=1296, R=3/4) code;
1. (K=976, R=3/4)
5. LTE turbo of (K=976, R=3/4);
5. 802.11n LDPC, (K=976, R=3/4) is obtained by shortening and puncturing from (K0=1458, N0=1944, R=3/4) code;
1. (K=544, R=5/6)
6. LTE turbo of (K=544, R=5/6);
6. 802.11n LDPC, (K=544, R=5/6) is obtained by shortening and puncturing from (K0=1080, N0=1296, R=5/6) code;
1. (K=1088, R=5/6)
7. LTE turbo of (K=1088, R=5/6);
7. 802.11n LDPC, (K=1088, R=5/6) is obtained by shortening and puncturing from (K0=1620, N0=1944, R=5/6) code;
Both turbo code performance and the 802.11n LDPC code performance are shown for each. The decoding algorithms used are:
· LDPC: sum-product, 30 iterations;
· Turbo: max-log-MAP + 0.75 scaling, 8 iterations
The performance results are shown in Figure 1 to Figure 4 for code rate {1/2, 2/3, ¾, 5/6}. It is observed that LDPC code performance is degraded more as the proportion of shortening and puncturing increases. The worst degradation happed for (rate ½, K=324), where close of half of the info bits and parity bits are shortened/punctured from the mother code. 
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Figure 1. Performance comparison: Turbo code performance vs. 802.11n LDPC with rate matching for rate 1/2.
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Figure 2. Performance comparison: Turbo code performance vs. 802.11n LDPC with rate matching for rate 2/3.
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Figure 3. Performance comparison: Turbo code performance vs. 802.11n LDPC with rate matching for rate 3/4.
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Conclusion

In this contribution, we discuss the performance impact of shortening and puncturing on LDPC codes. Based on the discussion, we have the following proposal:


1. [bookmark: _GoBack]LDPC code design need to consider the impact of shortening and puncturing.
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