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Introduction
In RAN1#86bis meeting, after long time of discussion, some agreements and conclusions on channel coding for NR were made as below:
Agreement:
· The channel coding scheme for eMBB data is LDPC, at least for information block size > X
· FFS until RAN1#87 one of Polar, LDPC, Turbo is supported for information block size of eMBB data <= X
· The selection will focus on all categories of observation, including overall implementation complexity, regardless of the number of coding schemes in the resulting solution (except if other factors are generally roughly equal)
· The value of X is FFS until RAN1#87, 128 <= X <= 1024 bits, taking complexity into account
· The channel coding scheme(s) for URLLC, mMTC and control channels are FFS
Conclusions:
· RAN1 is still encouraged to strive to draw additional observations and conclusions on the performance of channel coding
For large information block size of eMBB, LDPC was adopted, but it is still FFS which scheme is used for small information block size of eMBB, URLLC, mMTC and control channels. Companies were encouraged to provide more simulation results for additional observations/conclusions and also further agreements. In this contribution, performance evaluation results of the three candidates channel coding schemes are provided for small information block size of eMBB.
Evaluation results
In this section, we provide the simulation results to compare the performance of polar code, turbo code and LDPC with small information block size. The simulation assumptions are summarized in Table I.
Table I: Evaluation Assumptions for eMBB
	Channel model
	AWGN

	Modulation scheme
	QPSK

	Coding Rate
	8/9, 5/6, 3/4, 2/3, 1/2, 2/5, 1/3

	Decoding 
	Max-log-MAP for Turbo (SF 0.7, 8 iterations)
Min-sum for LDPC (SF 0.8, 20 iterations)[3]
List-8/List-32 for Polar[4]

	Information bits length (without CRC)
	K = 200, 600, 1000, 1500, 2000

	HARQ
	OFF


The evaluation results are shown in Fig.1-Fig.5.
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Fig.1: Performance evaluation results for K=200bits
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Fig.2: Performance evaluation results for K=600bits
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Fig.3: Performance evaluation results for K=1000bits

[image: ]
Fig.4: Performance evaluation results for K=1500bits
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Fig.4: Performance evaluation results for K=2000bits
From the results, it can be found that polar code with list=32 always provides the best performance. However the decoding complexity may be an issue. Comparing polar code with list=8, LDPC and turbo code, we have the following observations:
Observation 1: For the simulated information block sizes, polar code and LDPC outperform LTE turbo code in most cases except that LDPC performs worst when the coding rate is very low (e.g. lower than 2/5).
Observation 2: Comparing polar code with List=8 and LDPC, 
· For K<1000bits, polar code outperforms LDPC for all coding rates.
· For 1000≤K≤2000bits, polar code has competitive performance with LDPC for high coding rate, and provides better performance than LDPC for low coding rate.
Conclusions
In this contribution, we provide the evaluation results of candidate channel coding schemes for small information block of eMBB. According to the observations, we propose that:
Proposal 1: Polar code is adopted to information block of eMBB with size of K<=1024bits.
Proposal 2: If necessary, consider revisiting the range of X to up to 2000bits.
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Performance comparism of different channel coding schemes for K=1500bits
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