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1 Introduction
In this contribution, we show some initial link level simulation (LLS) results for the interleave domain multiple access (IDMA)-based NOMA scheme that we proposed in [1] and a spreading-based NOMA scheme.
2 Discussion
Firstly, we explain the Tx/Rx signal processing that we assume for this simulation.

In this simulation, we consider the use of a bit-level interleaver or symbol level spreading for the MA signature. Figure 1-1 shows the Tx side signal processing of IDMA-based NOMA. Different interleaver patterns are allocated for the different UEs. Figure 1-2 shows the Tx side signal processing of spreading-based NOMA. Different spreading patterns are allocated for the different UEs. For the Rx side signal processing shown in Fig.2, we assumed an elementary signal estimator (ESE) soft-interference canceller (IC) because the ESE soft-IC receiver has the lowest complexity among NOMA receiver candidates [2]. 
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Figure 1-1. Tx signal processing (IDMA-based NOMA)
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Figure 1-2. Tx signal processing (spreading-based NOMA)
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Figure 2. Rx signal processing.

Figure 3-1 and 3-2 shows a comparison of the performance of IDMA-based NOMA and spreading-based NOMA. In this simulation, we assume the number of UEs is 6 (Figure 3-1) and 8 (Figure 3-2), and that the total number of resources is 4 RBs. Detailed simulation assumptions are shown in the Appendix.
From Fig.3-1, IDMA-based NOMA performs 0.5dB better than spreading-based NOMA at BLER=10-1 and, from Fig.3-2, IDMA-based NOMA and spreading-based NOMA have almost the same performance at BLER=10-1. From the code rate perspective, spreading-based NOMA has a higher code rate than IDMA-based NOMA because spreading-based NOMA needs to spread the symbol. On the other hand, IDMA-based NOMA suffers more from the inter-UE interference than spreading-based NOMA because spreading-based NOMA can use semi-orthogonal codes. On the whole, it is considered that the difference between IDMA-based NOMA and spreading-based NOMA performance would be 0~0.5dB.
Observation 1: IDMA-based NOMA performance is 0.5dB better than spreading-based NOMA at BLER=10-1 in 6 UEs, 4 RBs and TBS per UE 10 bytes.
Observation 2: IDMA-based NOMA and spreading-based NOMA performance is almost the same at BLER=10-1 in 8 UEs, 4 RBs and TBS per UE 10 bytes.
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Figure 3-1. BLER comparison of IDMA-based NOMA and spreading-based NOMA 
(6 UEs, 4 RBs, TBS per UE 10 bytes)
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Figure 3-2. BLER comparison of IDMA-based NOMA and spreading-based NOMA 
(8 UEs, 4 RBs, TBS per UE 10 bytes)

3 Conclusions

In this contribution, we show the initial LLS result for NOMA. The following observations are made:
Observation 1: IDMA-based NOMA performance is 0.5dB better than spreading-based NOMA at BLER=10-1 in 6 UEs, 4 RBs and TBS per UE 10 bytes.
Observation 2: IDMA-based NOMA and spreading-based NOMA performance is almost the same at BLER=10-1 in 8 UEs, 4 RBs and TBS per UE 10 bytes.
4 Appendix

We simulated with below assumption.
	Parameters
	Value

	Carrier Frequency
	700 MHz

	Waveform
	CP-OFDM

	Channel coding
	Turbo coding

	Numerology
	SCS=15 kHz, #OS=14

	Allocated bandwidth
	4 RBs

	TBS per UE
	10 bytes

	Target BLER for one transmission
	10%

	Number of UEs multiplexed in the same allocated bandwidth
	6, 8 UEs

	BS antenna configuration
	1 Rx

	UE antenna configuration
	1 Tx

	Propagation channel & UE velocity
	TDL-C 300ns

	Max number of HARQ transmission
	1

	Channel estimation
	Ideal

	MA signature allocation for IDMA-based NOMA
	Fixed and different interleaver pattern (deterministic interleaver [3]) allocated for each UE

	MA signature allocation for spreading-based NOMA
	Spreading factor = 4
Non-sparse spreading (left is for 6UEs and right is for 8UEs):
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	Distribution of avg. SNR
	Equal

	Timing offset
	0

	Frequency error
	0

	Traffic model for link level
	Full buffer

	RS overhead
	None

	Receiver type
	ESE soft-IC
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