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1. Introduction
In last RAN1#84bis meeting, the study on several channel coding schemes were agreed [1] as follows:
Coding candidates:
· Identified channel coding schemes for each usage scenario
	eMBB
	mMTC
	URLLC

	
	Convolutional codes
	Convolutional codes

	LDPC
	LDPC 
	LDPC

	Polar 
	Polar
	Polar

	Turbo
	Turbo
	Turbo 


· Common simulation assumptions are required to evaluate theoretical performance of proposed coding schemes
· Selection of the coding scheme should also consider various other aspects
Initial Simulation Assumptions:
· Focus mainly on the BLER performance of candidate coding schemes.
· Evaluate performance of coding schemes with similar code rates and block sizes. 
· Exact code constructions should be provided. 
· Example: Parity check matrices, polar code construction, ..
· Encoding/decoding complexity of the adopted algorithms should be described.
In this contribution, we discuss a possible enhancement of turbo code and show the performance evaluation results. 

Turbo code enhancement
According to the current specification, turbo code of mother code rate 1/3 was adopted as a channel coding scheme [1]. As a possible enhancement, we can consider a turbo code of lower mother code rate (e.g., 1/5) [2]. The turbo code of mother code rate 1/5 can be described as follows [2]: 
		(1)
[bookmark: _GoBack]where  and . The same circular buffer rate matching [2] can be also applied to the turbo code of mother code rate 1/5. If the same rate matching is applied for mother code rate of 1/5, the encoded bit of code rate less than 1/3 will be the same as that of turbo code of mother code rate of 1/3. Hence, we can expect that the performance of mother code rate of 1/5 will be same at a range of interested BLER as that of turbo code of mother code rate of 1/3. However, the error floor characteristic of both turbo codes may be different for each other due to different ways of trellis termination
2.1 Performance evaluation 
In this section, we show the evaluation results of the turbo code of mother code rate 1/5. The evaluation assumptions are summarized in table 1. For comparison, performance of the turbo code of mother code rate 1/3 (e.g., LTE turbo code) was also evaluated. The same circular buffer rate matching algorithm in [1] is assumed for its performance evaluation.
Table 1 Evaluation assumptions.
	Channel
	AWGN

	Information block size
	1008, 2016, 4032, 6016

	Modulation
	QPSK, 64QAM

	Code rate
	1/5

	Decoding algorithm
	Max-log-map with 8 iterations



In Figure 1 and Figure 2, the evaluation results are shown. As can be seen in Figure 1 and Figure 2, the performance gain of 0.5 dB and 2 dB at a BLER of 10-2 can be achieved with mother code rate of 1/5 for QPSK and 64QAM, respectively. More gain can be obtained in higher order modulation. Code rate 1/5 from mother code rate 1/3 can give only repetition gain rather than coding gain. 
Turbo code of lower mother code rate will be beneficial for HARQ retransmission. Even if full coding gain can’t be obtained in the initial transmission, it can be obtained in the retransmission. Regarding the complexity increase by lowering mother code rate, there is increase only in computation of branch metric without required memory increase. From evaluation results, we have following observation and proposal.
Observation 1: Turbo code of lower mother code rate (e.g., 1/5) can achieve about 0.5 dB to 2 dB gain for QPSK and 64QAM, respectively.
Proposal 1: Turbo code of lower mother code rate should be considered as NR channel coding scheme.
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Figure 1 Performance of turbo code of mother code rate 1/5 and QPSK.
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Figure 2 Performance of turbo code of mother code rate 1/5 and 64QAM.

2. Conclusions
In this contribution, we discuss turbo code of lower mother code rate as a possible enhancement of current LTE turbo code and show evaluation results. We have following observation and proposal:
Observation 1: Turbo code of lower mother code rate (e.g., 1/5) can achieve about 0.5 dB to 2 dB gain for QPSK and 64QAM, respectively.
Proposal 1: Turbo code of lower mother code rate should be considered as NR channel coding scheme.
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