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Introduction
In RAN1 #84bis, Turbo, LDPC, and Polar codes are identified as the candidates for the eMBB scenario and Turbo, LDPC, Polar, and convolutional codes are identified as the candidates for mMTC and URLLC scenarios[1]. It is encouraged in RAN1 #85 that simulation results are provided in the next meeting with considering different coding rates, information block length, and modulation order[2]. In this contribution, we evaluate the performance of the main candidates in the eMBB usage scenario. Simulation parameters can be found in Appendix.
Performance evaluation in the eMBB scenario
The main simulation parameters for the eMBB scenario are shown in Table 1. Due to time limitation, the cases with information block lengths of 100, 400, and 1000 and the code rates of 1/3 and 5/6 are simulated. 
For Polar code, the information bit position set is selected by Gaussian approximation method mentioned in [3]. Noted that, before the information bits are encoded into Polar codeword, 8 bit CRC check bits are added. Correspondently, the decoding algorithm of Polar code is 8 bit CRC aided SCL algorithm with list size 32.
For LDPC code, we adopt the LDPC code construction matrix and the rate matching method in [4]. The layered min-sum decoding algorithm with 15 iterations is used.
For Turbo code, we evaluate LTE Turbo codes with its rate matching method. 24 bit CRC is added and Max-log-MAP decoding algorithm with 8 iterations is used.
Fig.1 gives the BLER performance of the three channel coding schemes in the eMBB scenario with QPSK modulation.
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Fig.1. channel code performance in QPSK
We can see from Fig.1 that, with high coding rate, the BLER differences between Turbo, LDPC and Polar codes are not obvious. The three BLER curves tend to overlap for large code lengths. However, as the channel coding rate decreases to 1/3, the gap between Polar code and turbo code is less than 0.1dB and outperforms LDPC in [4] about 0.5-0.8dB. 
Observation 1: In the eMBB scenario with QPSK modulation, Turbo and Polar codes have the similar BLER performance and are better than LDPC in [4] a little for short code lengths.

As for 64QAM, the comparisons among Polar code, LDPC code and Turbo code are shown in Fig.2.
[image: ]
Fig.2. channel code performance in 64QAM
Fig.2 shows that, at high code rate with 5/6, Polar code has the similar BLER performance with LDPC code except for the case with information length 100. It should be emphasized that 64QAM with high coding rate is rarely used to the transmission with short information length. Therefore, it can be ignored with the result of the case with information length 100. At low code rate of 1/3, Polar code can outperform LDPC code with 0.2-1.0dB for all three code length. However, Turbo code can outperform LDPC code and Polar code in both code rates a little, especially at low code rate, the EsN0 gap compared with Polar code can achieve about 0.5dB at most. Note that the LDPC performance can be improved through advanced decoding methods and more iteration numbers.
Observation 2: In the eMBB scenario with 64QAM modulation, three candidates also have similar performance in the case of high data rate. With code rate of 1/3, Turbo code may can be the proper channel coding scheme at least for moderate and low code length. 
Conclusions
In this contribution, we present initial simulation results of channel coding schemes in the eMBB usage scenario. Based on the above discussion, we have the following observations:
Observation 1: In the eMBB scenario with QPSK modulation, Turbo and polar codes have the similar BLER performance and are better than LDPC in [4] a little for short code lengths.

Observation 2: In the eMBB scenario with 64QAM modulation, three candidates also have similar performance in the case of high data rate. With code rate of 1/3, Turbo code may can be the proper channel coding scheme at least for moderate and low code length.  
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Appendix
Table 1: Simulation assumption for the eMBB scenario
	Channel
	AWGN

	Modulation
	QPSK, 64QAM

	Coding Scheme
	Turbo
	LDPC
	Polar

	Code rate
	1/3, 5/6

	Info. block length
(bits w/o CRC)
	100, 400, 1000

	Decoding algorithm
	Max-log-MAP
	Layered min-sum
	List-32

	Iteration number
	8
	[bookmark: _GoBack]15
	/

	CRC
	24
	no
	8
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