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1. Introduction

At the last RAN1 #81 meeting, it was agreed that interested companies submit the link evaluation results of downlink multiuser superposition transmission (MUST) [1]. This document provides the preliminary link evaluation results for NOMA with Gray mapping [2] when the R-ML receiver is employed.
2. Link evaluation for NOMA with Gray mapping
2.1
Simulation assumption
Firstly, we describe the simulation assumption for the link evaluation. For the scheme of multiuser superposition, NOMA with Gray mapping [2] is assumed. Two superposed data layers from two co-scheduled UEs, i.e. cell-center UE and cell-edge UE, are assumed in this evaluation. We assume a 2-by-2 antenna configuration and transmission mode 4 for the evaluation. For the simulation simplicity, fixed MCSs and transmission ranks are assumed for both UEs. For the precoder assumption, we assumed the same precoder case. Also, adaptive precoding based on feedback PMI is not applied, and we directly apply the existing codebook as follows:

· Rank-1/1: Rank 1 codebook index 0 for both UEs

· Rank-2/2: Rank 2 codebook index 1 for both UEs

· Rank-2/1: Rank 2 codebook index 1 for cell-center UE and rank 1 codebook index 0 for cell-edge UE

The 6-path Typical Urban is assumed as a fading channel. The R-ML receiver is assumed as a receiver type for the cell-center UE to cancel the inter-user interference, but the performance of perfect interference cancellation (Ideal IC) is also shown for comparison. Other simulation assumption is summarized in Table 1.
Table 1. Simulation assumption

	Parameters
	Values

	System bandwidth
	10 MHz

	MIMO antenna configuration
	2-by-2 (Uncorrelated)

	Transmission mode 
	TM4

	Channel model (Doppler frequency)
	6-path TU channel model (5 Hz)

	Channel estimation
	Realistic estimation

	Number of control symbols
	2 OFDM symbol

	Number of CRS ports
	2 CRS ports

	NOMA related parameters
	Power ratio for cell-center UE
	0.14, 0.23, 0.36

	
	Receiver type for cell-center UE
	Ideal IC / R-ML

	
	Transmission rank
	Rank-1/1, Rank-2/1, Rank-2/2
 (Cell-center/Cell-edge UE)


2.2
Evaluation results
Figure 1, 2 and 3 show the required received SNR for achieving the block error rate (BLER) of 10% for the cell-center UE as a function of the MCS (TBS) index. In those results, transmission power ratios for the cell-center UE are configured as 0.14, 0.23 and 0.36, respectively. Also, we assumed that the modulation order of cell-edge UE is always QPSK.
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Figure.1 Evaluation results with transmission power ratio of 0.14 for cell center UE
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Figure.2 Evaluation results with transmission power ratio of 0.23 for cell center UE
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Figure.3 Evaluation results with transmission power ratio of 0.36 for cell center UE
From the results, we observed the followings:
Observation 1: There is no big difference in link-level performance between R-ML and the ideal IC when assuming NOMA with Gray mapping specifically in lower transmission power ratio, i.e., 0.14 and 0.23.

Observation 2: In the transmission power ratio of 0.36, the performance loss of the R-ML compared with the ideal IC becomes larger because the signal constellation after the joint modulation is not properly aligned, i.e. not Gray mapping. However, the performance loss is still not serious.

3. Conclusion
In this contribution, we provide the preliminary link evaluation results for NOMA with Gray mapping when the R-ML receiver is employed. From the results, we observed the followings:

Observation 1: There is no big difference in link-level performance between R-ML and the ideal IC when assuming NOMA with Gray mapping specifically in lower transmission power ratio, i.e., 0.14 and 0.23.

Observation 2: In the transmission power ratio of 0.36, the performance loss of the R-ML compared with the ideal IC becomes larger because the signal constellation after the joint modulation is not properly aligned, i.e. not Gray mapping. However, the performance loss is still not serious.
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