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Introduction
A study item of non-orthogonal multiple access for NR is agreed in RAN#76[1]. The study will furtherprogress on the evaluation of non-orthogonal multiple access schemesfocusing on uplink, and provide recommendation on the non-orthogonal multiple access scheme(s) to be specified later.Agreements, observations and evaluation assumption in Rel-14 study shall be the starting point.Link and system level performance evaluation or analysis for non-orthogonal multiple access will be further present with the new evaluation assumptions.
In this contribution, we present initial link level simulation results of some non-orthogonal multiple accessschemes, taking SCMA[2] and PDMA[3] as example same as our previous work in Rel-14 study [4][5] with the new simulation parameters suggested in the associated email discussions. Observations are given based on the simulation results.
Simulation Setup
Some simulation parameters have been suggested in the associated email discussions. This section further clarifies the parameters setting up. 
Table 1 Evaluation parameters – LLS for UL
	Parameters 
	Values or assumptions 

	Carrier Frequency 
	2 GHz 

	Waveform 
	CP-OFDM  

	Channel coding 
	LTE Turbo 

	Numerology (data part)
	SCS = 15 kHz
#OS = 14
Normal CP

	System Bandwidth 
	10 MHz 

	Total allocated bandwidth for transmission 
	4PRB 

	Overhead 
	2 DMRS symbols, no SRS, i.e., 144 available RE per RB for data transmission, or equivalent overhead 

	Target spectral efficiency 
	SE =0.25 

	TB size without CRC
	120bits

	MCS
	For OFDMA case: QPSK, code rate 3/4
For SCMA case: code rate 1/2
For PDMA case: QPSK 1/2
Same for all UEs

	Number of UEs multiplexed in the same allocated bandwidth
	6

	BS antenna configuration 
	2Rx 

	UE antenna configuration 
	1Tx 

	Propagation channel & UE velocity
	[bookmark: _GoBack]TDL-C 300ns in TR38.901, 3km/h

	Max number of HARQ transmission
	1

	Channel estimation
	Ideal Channel Estimation

	Distribution of avg. SNR
	Equal average SNR   

	MA signature allocation
	Fixed

	Receiver algorithm
	For OFDMA case: MMSE-IRC 
For SCMA case: Turbo-MPA (Inneriteration:3, Outer iteration:3)
For PDMA case: Turbo-MPA (Inner iteration:3, Outer iteration:3)



Evaluation results and analysis
In this section, the uplink link-level performance of SCMA and PDMA are evaluated and OFDMA is taken as the baseline. Moreover, the localized resource allocation method referring to [6]is adopted in OFDM. And equal power consumption is assumed fornon-orthogonal multiple access schemes and OFDMAreferring to [7].
The BLER performance comparison between SCMA and OFDMA in uplink link level simulation with TDL-C(DS=300ns) channel model isshown in Figure 1. From this figure, we can see that SCMA could get better performance than OFDMA.
[image: ]
Figure 1 performance comparison between OFDMA and SCMA
The BLER performance comparisons between PDMA and OFDMA in uplink link level simulation with TDL-C(DS=300ns) channel model isshown in Figure 2. From this figure, we can see that PDMA could get better performance than OFDMA.
[image: ]
Figure 2performance comparison between OFDMA and PDMA
The performance gain of SCMA and PDMAboth come from the code domain signal superposition, whichallows superposition of multiple symbols from different users on each resource element (RE),andthe advanced receiver can be adopted to differentiate multiple users on same RE.So based on ourobservation that code domain non orthogonal signal superposition could get performance gain compared with OFDMA, we propose that code domain spreading non orthogonal multiple access scheme should be supported as new multiple access scheme.
Conclusion
According tothe evaluated results, we have observed that code domain spreading non-orthogonal multiple access could get performance gain than OFDMA.We propose code domain spreading non-orthogonal multiple accessto be supported as new multiple access scheme.
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