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Introduction
In RAN1 #86 bis, LDPC code has been selected for eMBB data channel when information block size > X. It is agreed that the eMBB data channel coding scheme for short code length will be chosen at RAN1#87 and companies are encouraged to continue analysis and comparison of polar, Turbo and LDPC in order to inform the final decision at RAN1#87. In this contribution, we evaluate the performance of Polar and LDPC in eMBB data channel with short information bit length. Simulation parameters can be found in Appendix.
Performance evaluation of Polar and LDPC in eMBB
The main simulation parameters for NR eMBB data channel are shown in Table 1. 
For Polar code, a parity check concatenated Polar code mentioned in [1] is used in this simulation. Note that no CRC is added, so the decoding algorithm is SCL algorithm without CRC-aiding. Random interleaver is used to break the burst error.
For LDPC code, we adopt the LDPC code construction matrix and the rate matching method in [2]. The layered min-sum decoding algorithm with 15 iterations is used.
Fig.1 gives the BLER performance of the two channel coding schemes for eMBB data channel with QPSK. Here, we take 1/5, 1/2 and 8/9 to represent low medium and high code rate respectively.
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Fig.1. Polar and LDPC performance for eMBB with QPSK
We can see from Fig.1 that, with low code rate of 1/5, Polar code is better than LDPC code by 1.5dB for information bit length 100 at 10-3 BLER. While the SNR gain is getting smaller with the increasing of information bit length, when information bit length is 1000, the SNR gain is about 0.5dB. 
For medium code rate of 1/2, the SNR gain which Polar code can achieve from LDPC is similar with that of low code rate. At the BLER of 10-3, the SNR gain is about 1.5dB and 0.5dB for information bit length 100 and 1000 also. 
For high code rate of 8/9, the SNR gain which Polar code can achieve from LDPC is smaller than that of low code rate. At the BLER of 10-3, the SNR gain is about 1.0dB and 0.4dB for information bit length 100 and 1000.
As for 64QAM, the comparisons between Polar and LDPC code are shown in Fig.2.
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Fig.2. Polar and LDPC performance for eMBB with 64QAM

We can see from Fig.2 that, with low code rate of 1/5, Polar code is better than LDPC code by 1.7dB for information bit length 100 at 10-3 BLER. While the SNR gain is getting smaller with the increasing of information bit length, when information bit length is 1000, the SNR gain is about 0.5dB. 
For medium code rate of 1/2, the SNR gain which Polar code can achieve from LDPC is similar with that of low code rate. At the BLER of 10-3, the SNR gain is about 1.7dB and 0.5dB for information bit length 100 and 1000 also. 
[bookmark: _GoBack]For high code rate of 8/9, the SNR gain which Polar code can achieve from LDPC is smaller than that of low code rate. At the BLER of 10-3, the SNR gain is about 1.5dB and 0.5dB for information bit length 100 and 1000.
Observation 1: In eMBB scenario with QPSK and 64QAM, for information bit length smaller than 1000, the BLER performance of Polar code is always better than LDPC. The SNR gain Polar can achieve compared to LDPC stays the same for low and medium code rate, and will get slightly smaller when the code rate is very high.
Conclusions
In this contribution, we present initial simulation results of Polar code and LDPC code for eMBB usage scenario with short information bit length. Based on the above discussion, we have the following observations:
Observation 1: In eMBB scenario with QPSK and 64QAM, for information bit length smaller than 1000, the BLER performance of Polar code is always better than LDPC. The SNR gain Polar can achieve compared to LDPC stays the same for low and medium code rate, and will get slightly smaller when the code rate is very high.
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Appendix
Table 1: Simulation assumption for the eMBB scenario
	Channel
	AWGN

	Modulation
	QPSK, 64QAM

	Coding Scheme
	LDPC
	Polar

	Code rate
	1/5, 1/2, 8/9

	Info. block length
(bits w/o CRC)
	k= 100，200，400，600，800，1000

	Decoding algorithm
	Layered min-sum
	List-32

	Iteration number
	15
	/

	CRC
	no
	no
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