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1. Introduction
MUST WID [1] was agreed in RAN71. The following objective was defined in the WID:
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify downlink multiuser superposition transmission scheme(s) for MUST category 2 with multiple transmission power ratios or MUST category 2 with single transmission power ratio & legacy constellation for co-scheduled MUST users in each constellation combination.
· Down-selection should be further discussed in RAN1.
The definitions of Case 1 and Case 2 are as follows:
Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector

Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.
In this contribution, the impact of EVM constraint of the composite constellation in Case 1 and Case 2 is discussed.
2. Discussion
MUST Cat.1, MUST Cat.2 and MUST Cat. 3 have been discussed in TR 36.859. MUST Cat.1 can be view as NOMA scheme and it performs amplitude-weighted superposition of coded and modulated signals. Signals, which are transmitted to different UEs, are combined with different power in the same time-frequency resources. MUST Cat.2 is NOMA with gray mapping. Hoverer, MUST Cat.1 and MUST Cat.2 are both amplitude-weighted superposition scheme. The composite constellation may have unequal distance constellation points because of unbalanced power allocation. The combined signal x from the BS to the two UEs is described by the following model: 
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  and  are the informational signals respectively to be conveyed to MUST-near UE and MUST-far UE, and 
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is the power ratio.
In this contribution, the impact of EVM is evaluated. The mutual information of MUST-near UE is shown with different EVM constraint. Case 1 with MUST Category-2 is considered. The modulation order of MUST-near UE is QPSK in this paper. The modulation orders for MUST-near UE are QPSK, 16QAM and 64QAM in round, triangle, and square, respectively. The power ratios are listed in Table 1. They make the composite constellation be uniform constellations and have been agreed in RAN1 #85 meeting [2].
Table 1: Power ratios resulting in the LTE existing constellation after superposition
	MUST-near
	MUST-far
	Composite constellation

	Modulation
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	Modulation

	QPSK
	0.2
	QPSK
	0.8
	16QAM

	16QAM
	0.2381
	QPSK
	0.7619
	16QAM

	64QAM
	0.2471
	QPSK
	0.7529
	256QAM
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Figure 1: MUST-near UE’s MI performance for different EVM constraints
Figure 1 represents the mutual information under different EVM constraints. The EVM constraints considered here are No EVM, EVM 3.5% and EVM 8% in red, green and blue curve, respectively. From the results, it can be found that EVM 8% introduces significant performance degradation especially when MUST-near UE uses 64QAM. It cannot achieve maximum mutual information 6 bits/Hz/sec even using uniform constellation. But under EVM 3.5%, it has the acceptable performance degradation when MUST-near UE has 64QAM. When MUST-near UE has QPSK or 16QAM, the performance degradation is acceptable under EVM 3.5% or EVM 8%. However, non-uniform composite constellations are more sensitive to EVM constraint especially when MUST-near UE has high modulation order. 
Proposal#1:  In order to attain the MUST gain, a stringent Tx EVM should be considered.
3. Conclusion
In this contribution, we introduce the EVM constraints for MUST and the proposal are given as following:
Proposal#1:  In order to attain the MUST gain, a stringent Tx EVM should be considered.
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