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Introduction
In RAN1 #86 meeting, the following agreement is drawn [1]:
Agreements:
· NR should target to support UL non-orthogonal multiple access, in addition to the orthogonal approach, targeting at least for mMTC
Then for mMTC devices, like current NB-IoT devices, the control on battery consumption is quite important. Therefore, PAPR/Cubic metric is a key metric to evaluate proposed multiple access schemes, especially for uplink. 
In companion contribution [2], DFT-based IGMA is introduced to reduce the PAPR for NoMA scheme. In this contribution, the performance of DFT-based IGAM is evaluated to show its benefits.
Evaluation for DFT-based IGMA
In this section, the proposed DFT-based IGMA is evaluated, including PAPR performance and BLER performance. Two configurations are considered for evaluation. The first one is that the sparse mapping is adopted before DFT precoding and the second one is that no sparse mapping before DFT precoding. The DFT size and IDFT size is 64 and 1024, respectively. Under this assumption, the low, even 0 dB PAPR can be achieved.
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Fig. 1. Evaluation of PAPR for DFT-based IGMA
First, the PAPR performance of proposed DFT-based IGMA is evaluated and the results are shown in Fig. 1. The PAPRs of OFDM and DFT-s-OFDM are also illustrated for comparison. As illustrated, for the proposed scheme with first configuration, the PAPR is constant as 3 dB. For second configuration, the PAPR is constant as 0 dB. Thus, it can show that the PAPR is reduced significantly by using the proposed scheme compared with conventional OFDM and DFT-s-OFDM. This low PAPR property ensures long battery requirement for some services in NR.
Observation 1: the PAPR is reduced significantly, e.g., 0 dB, by using the proposed scheme.
The BLER performance is also evaluated and the results are shown in Fig. 2.
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Fig. 2. BLER evaluation for DFT-based IGMA
Conventional IGMA with OFDM waveform and same TBS is also evaluated. Note that in Fig. 2, only the configuration that sparse mapping before DFT precoding is considered. As can be observed in Fig. 2, compared with IGMA with OFDM, the BLER loss of DFT-based IGMA is small. For example, at 10-1 BLER, the performance loss of DFT-based IGMA is smaller than 0.5 dB. Note that for higher SNR range, the performance of DFT-based IGMA is even better than that of OFDM based IGMA, since frequency diversity can be obtained. 
It should be pointed out that if PA non-linearity is considered, DFT-based IGMA will have even better performance compared with OFDM based IGMA, since the smaller power back-off can be used and PA efficiency is much higher.
The above analysis and discussion show that the DFT-based IGMA can achieve PAPR with nearly no performance loss and is suitable for services and scenarios with large coverage requirement. As a result, we have following proposal.
Proposal 1: NoMA with low PAPR should be considered with higher priority for large coverage mMTC scenario, e.g., DFT-based IGMA. 
Conclusion
In this contribution, the PAPR analysis targeting on mMTC scenario is given and then the low PAPR IGMA is discussed. The following are proposed:
Observation 1: the PAPR is reduced significantly, e.g., 0 dB, by using the proposed scheme.
Proposal 1: NoMA with low PAPR should be considered with higher priority for large coverage mMTC scenario, e.g., DFT-based IGMA.
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Appendix
Table 1. LLS Evaluation parameters
	Parameters 
	Values or assumptions 

	Carrier Frequency 
	2 GHz 

	Waveform 
	OFDM

	Channel coding
	LTE Turbo

	Numerology 
	Same as Release 13 

	System Bandwidth 
	10 MHz 

	Total allocated bandwidth for transmission 
	64 sub-carriers

	TBS (CRC included)
	128

	BS antenna configuration 
	2Rx 

	UE antenna configuration 
	1Tx 

	Channel estimation
	Ideal channel estimation

	SNR distribution of Multiple UEs 
	Equal average SNR (short-term variation remains)

	Propagation channel & UE velocity 
	TDL-C with DS{300}ns & 3km/h in TR38.900

	Detection method
	Modified Chip-by-Chip MAP

	DFT size
	64

	IDFT size
	1024
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