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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 URLLC scenario, it was agreed to evaluate different channel codes, which are TBCC, LDPC, Polar and Turbo code.
In this contribution we evaluate list decoding algorithms for TBCC and polar code for URLLC scenario. 

Discussion
The simulation assumption of TBCC and polar code performance evaluation is described in Table 1. 
Table 1. TBCC simulation assumptions
	Channel
	AWGN

	Modulation
	QPSK

	Coding Scheme
	TBCC
	Polar code

	Code rate
	1/12, 1/6, 1/3

	Decoding algorithm
	List Viterbi (1, 4, 32)
	SC-List (1, 4, 32)

	Info. block length
	20, 40, 200

	CRC length
	16





TBCC Design
In our evaluation, we use LTE TBCC encoder design. Also, repetition or puncturing are used which are defined in LTE spec for the TBCC rate matching. In case of decoding algorithm, list Viterbi algorithm with CRC is used to enhance the decoding performance. The different size of list is used for various applications and scenarios. For URLLC scenario, high reliability should be supported by 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. 

Polar code Design
For list decoding algorithm, CRC-aided successive cancelation list decoding algorithm is used for evaluation. The Gaussian approximation algorithm is used to determine location of frozen bit [2]. The fixed SNR values for Gaussian approximation are used for each coding rate, 0dB, -3dB and -5dB is used for 1/3, 1/6 and 1/12 code rate respectively. To achieve best performance for polar code, the native rate which is close to the target rate is selected for each scenario. For the polar code rate matching, repetition or puncturing are used. We use QUP (Quasi Uniform Puncturing) pattern for puncturing which is described in [3]. In the figures below, we evaluate BLER performance versus SNR. Based on the evaluation results, following observations can be made.

Performance comparison between TBCC and Polar
In the figures below, we evaluate BLER performance versus SNR. Based on the evaluation results, following observations can be made.
Observation 1: List gain of TBCC is not impacted by payload size and code rate.
Observation 2: For K = 20 and 40,
· TBCC performs better than polar code under same list size
· In some cases, performance of TBCC with list 4 and polar code with list 32 are almost same.
Observation 3: For K = 200,
· TBCC with list 32 performs better than polar code with list 32 for all code rates
· Under code rate 1/3, performance of TBCC with list 4 and polar code with list 32 at BLER=10-3 are almost same
· Polar code performs better than TBCC under small list size
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2. Conclusion
In this contribution, we present performance results to evaluate the TBCC and polar code. The observations of our contributions are as follows:
Observation 1: List gain of TBCC is not impacted by payload size and code rate.
Observation 2: For K = 20 and 40,
· TBCC performs better than polar code under same list size
· In some cases, performance of TBCC with list 4 and polar code with list 32 are almost same.
Observation 3: For K = 200,
· TBCC with list 32 performs better than polar code with list 32 for all code rates
· Under code rate 1/3, performance of TBCC with list 4 and polar code with list 32 at BLER=10-3 are almost same
· Polar code performs better than TBCC under small list size
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