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1. Introduction
At the 3GPP TSG RAN #71 meeting, the Study Item description on "Scenarios and Requirements for Next Generation Access Technologies" was approved [1]. This study item consider three types of usage scenarios for NR, which are eMBB(enhanced Mobile Broadband), mMTC(massive Machine Type Communication), and URLLC(Ultra Reliable and Low Latency Communications). For mMTC and URLLC scenarios, it was agreed to evaluate different channel codes, which are TBCC, LDPC, Polar and Turbo code.
In this contribution we discuss about TBCC design for list decoding. 
2. Discussion
List decoding of TBCC
Likewise polar code, list decoding can be used for TBCC to enhance the decoding performance. The different size of list can be used for various applications and scenarios. For URLLC scenario, high reliability should be supported by channel coding. According to simulation results in [2], performance of TBCC with list 32 is always better than polar code in our simulation scenarios. For mMTC, the complexity of the device should be considered in study of channel coding. The TBCC decoding complexity scales with N*R, when N is the number of coded bit and R is the number of the states. On the other hand, polar code complexity is in the order of N*log(N). So, the complexity of TBCC should be considered when we compare the performance of list decoding with polar list decoding. According to the simulation results in [2], TBCC with list 4 shows similar performance compared to the polar code with list 32 in some region. Especially, TBCC shows better performance than polar code in the region of low payload size. In this point of view, TBCC can be a good solution for mMTC which require low complexity and URLLC which require high reliability.
Observation 1: List decoding performance can enhance the reliability of channel coding with reasonable complexity.

Proposal 1: Complexity of list decoding should be considered when we compare the performance of channel coding schemes for URLLC and mMTC scenario.

CRC usage
In general, CRC is usually used for error detection, UE can assume that decoded signal has some errors if CRC check is failed. However, in list decoding algorithm, CRC is used for achieving list gain. Therefore, error detection capability can be reduced and the probability of undetectable error can be increased which cannot be corrected anymore. To prevent this problem, we can separate the objective of CRC to achieve both error correction and error detection capability. There can be two different CRC blocks with different purposes. For example, the first CRC block can be used for error correction to achieve the list gain. After that, the second block can be used to check CRC error. Additional CRC block can increase the overhead on transmission message. Thus the relationship between error correction/error detection capability and CRC block length should be considered if we adopt multiple CRC structure. Further investigation of detail point of multiple CRC operation is needed.
Proposal 2: Multiple CRC with different purposes can be considered to enhance the error detection capability.
3. Conclusion

In this contribution, we present performance results to evaluate the TBCC results and compare it with polar code. The observations of our contributions are as follows:

Observation 1: List decoding performance can enhance the reliability of channel coding with reasonable complexity.

Proposal 1: Complexity of list decoding should be considered when we compare the performance of channel coding schemes for URLLC and mMTC scenario.
Proposal 2: Multiple CRC with different purposes can be considered to enhance the error detection capability.
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