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1 Introduction

In RAN#71, “Study on New Radio Access Technology” was approved [1]. It was agreed [1] that the initial work of the study item should allocate high priority on the following areas (others could be found in [1])
· Fundamental physical layer signal structure for new RAT
· Waveform based on OFDM, with potential support of non-orthogonal waveform and multiple access
· FFS: other waveforms if they demonstrate justifiable gain

· Basic frame structure(s)

· Channel coding scheme(s)

Channel coding scheme is a fundamental issue for the new radio access technology (RAT) to meet diverse requirements in the envisaged three usage scenario families (eMBB, mMTC and URLLC, see [2]). 
To evaluate the potential contribution of different channel coding schemes to the fulfillment of requirements in the above usage scenarios, appropriate evaluation method, evaluation metric, scenario, and parameters need to be developed. 
In this contribution, considerations on evaluation of 5G channel coding schemes will be discussed.
2 Discussions on evaluation of new channel coding schemes
2.1 Evaluation methods
Channel coding scheme is a fundamental technology that improves the link performance. For evaluation of channel coding schemes, link-level simulations should be performed, starting with the evaluation in AWGN channel. After that, the fading channel could be used, such as ETU channel. Therefore, we have
Proposal 1: Link-level simulations should be used to evaluate channel coding schemes, starting with the evaluation in AWGN channel. After that, the fading channel could be used, such as ETU channel.
From link-level simulations, the performance of channel coding could be evaluated. The related evaluation scenarios, metrics and parameters will be discussed in Section 2.2. In addition, the complexity, which is an important criterion for the evaluation of channel coding schemes, should be considered.

Proposal 2: The complexity of channel coding schemes should be considered.
2.2 Evaluation scenarios, metrics, and parameters
Channel coding scheme, as a fundamental component of the single (unified) technical framework of new RAT, has the potential to contribute to achieve the requirement for different usage scenario families. To evaluate the capability of the candidate channel coding scheme on this aspect, evaluation needs to be carried out for different usage scenario families.
Proposal 3: The evaluation should include different usage scenario families (eMBB, mMTC, and URLLC). 
2.2.1 eMBB and mMTC
For eMBB, channel coding needs to enable very high data rate (peak data rate of 10~20Gbps) with acceptable complexity. In this case, the large packet size should be assumed. 
There are also applications that request small to median size packets, e.g., instant message and control channel transmissions in eMBB, and smart metering in mMTC. In these cases, the small packet size and median packet size also needs to be investigated.
Waterfall performance (SINR-to-BLER) is proposed to be employed as evaluation metric. Evaluation parameters are also proposed as shown in Table 1.
Table 1: Evaluation parameters for eMBB and mMTC case
	Parameters
	Values

	Carrier frequency
	3.5GHz

	Allocated PRB number
	eMBB: 1 (small packet size), 50 (median packet size), 500 (large packet size); 
mMTC: 1 (small packet size); 

	Channel
	opt1: AWGN (start point);
opt2: ETU 

	MCS
	MCS3,MCS13,MCS21

	Transport block size
	refer to Table 3 in Appendix

	Cyclic Prefix
	Normal

	Number of control OFDM symbols
	3


Proposal 4: For eMBB and mMTC, small packet size, median packet size, and large packet size should be evaluated, with waterfall performance (SINR-to-BLER) as the evaluation metric.
Proposal 5: Evaluation parameters in Table 1 should be used as start point for eMBB and mMTC cases.
2.2.2 URLLC
For URLLC, channel coding should contribute to ultra high reliability with very low latency. In this case, the reliability could be employed as evaluation metric. Reliability is defined in [2]:
“Reliability can be evaluated by the success probability of transmitting [X] bytes within [1 ms], which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality (e.g., coverage-edge).”
To evaluate reliability for URLLC applications, the packet size needs to be defined (“[X] bytes” in the above definition). Auto-driving might be one of the representative applications for URLLC, and the packet size of future auto-driving application could be used. We propose to employ the packet sizes of V2X as a starting point, which are 190 and 300 bytes according to [3].
Table 2: Evaluation parameters for URLLC case
	Parameters
	Values

	Carrier frequency
	6GHz

	Allocated PRB number
	12

	Channel
	opt1: AWGN(start point);

opt2: ETU

	MCS
	MCS7 (for X = 190 bytes), MCS11 (for X = 300 bytes)

	Cyclic Prefix
	Normal

	Number of control OFDM symbols
	3


Proposal 6: For URLLC, use link-level simulations to evaluate reliability according to the definition in TR38.913, with X=[190, 300] bytes. 
Proposal 7: Evaluation parameters in Table 2 should be used as a starting point for URLLC case.
3 Conclusions
In this contribution, some considerations on evaluation of 5G channel coding schemes are discussed. The following proposals are given:
Proposal 1: Link-level simulation should be used to evaluate channel coding schemes, starting with the evaluation in AWGN channel. After that, the fading channel could be used, such as ETU channel.
Proposal 2: The complexity of channel coding schemes should be considered.
Proposal 3: The evaluation should include different usage scenario families (eMBB, mMTC, and URLLC). 
Proposal 4: For eMBB and mMTC, small packet size, median packet size, and large packet size should be evaluated, with waterfall performance (SINR-to-BLER) as the evaluation metric.
Proposal 5: Evaluation parameters in Table 1 should be used as start point for eMBB and mMTC cases.
Proposal 6: For URLLC, use link level simulation to evaluate reliability according to the definition in TR38.913, with X=[190, 300] bytes.
Proposal 7: Evaluation parameters in Table 2 should be used as a starting point for URLLC case.
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Appendix
The TB sizes for different MCS and RB numbers are shown in Table 3.

Table 3 Transport block size table for eMBB and mMTC

	MCS level
	5RB
	50RB
	500RB

	MCS3
	256 bits
	2856 bits
	29296 bits

	MCS13
	1256 bits
	12960 bits
	128496 bits

	MCS21
	2472 bits
	25456 bits
	254328 bits


The transport block sizes for 5RB and 50RB in Table 3 are according to TS36.213 [4]. 
For 500RB, the transport block sizes are determined by the following three steps:
Step1: Calculate the TB size with CRC according to the formula 500RB×NRE×SE , where  NRE (equals to 120) is the number of REs (exclude the overhead) in one RB and SE is the spectrum efficiency of the corresponding MCS level (CQI) [4];

Step2: Subtract the CRC bits from the result of Step1and derive the number of bits M.
Step3: Find the closest number to M from TS 36.213 TB sizes tables, say M’. Use M’ in Table 3.
