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1. Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In this contribution, we provide the link level simulation results of category 1 and category 2 MUST schemes. Simulation results of schemes based on THP are also provided and compared with other schemes.
2. Link-level Simulation Results of Normal Cat1 and Cat2 MUST Schemes
In this section, link-level simulation results based on single-layer transmission scheme are provided. Near and far users both use rank-1 and DMRS based transmission mode. Simulation parameters are summarized in the Appendix. 
For near-user, we show the results for CWIC, SLIC and ML receiver performance of MUST Category-1, and for ML receiver performance of MUST Category-2. For far-user, we use MMSE receiver.
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Figure 1 Near and far users’ performance for different receiver types under 
MUST Category-1 and 2, (MCSN , MCSF) = (5,5).
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Figure 2 Near and far users’ performance for different receiver types under 
MUST Category-1 and 2, (MCSN , MCSF) = (11,5).
Figure 1 and Figure 2 show the near-user and far-user performance with different receiver types for cat1 and cat2 MUST schemes. In each sub-plot, the horizontal axis is SNR value at the receiver side and the vertical axis is user throughput. The notations “Cat.1” and “Cat.2” in the legends represent MUST Category-1 and MUST Category-2 respectively.
For far user, its receiver treats signal from near-user as noise, so those schemes almost have the same performance using MMSE detection algorithm. In each subplot, the blue and red curves show the performance of far-user and near-user respectively. 
It can be seen that MLD receiver for MUST Category-2 outperforms MLD receiver for MUST Category-1 because Gray labeled composite constellation is used in Category-2. The gain is obvious when the power split factor is small due to corresponding small minimum Euclidian distance. 
Observation 1: The MLD performance of MUST Category-2 for near user is slightly better than that of MUST Category-1 with small power split factor.
SLIC receiver in the figure has the lowest complexity. But with small power split factor, error propagation would lead to poor performance of near UE detection. 
Observation 2: SLIC receiver has performance degradation compared to CWIC and ML receiver with small power split factor.
3. Link-level Simulation Results of MUST Schemes Based on THP
[bookmark: OLE_LINK5]In this section, we provide link-level simulation results of MUST schemes based on THP [1]~[3]. The scheme based on THP has much simpler MOD receiver compared to MLD and CWIC. As discussed in [3], its assistant information for PDSCH detection (only power allocation ratio) is much less than other schemes. The following simulation results show that for QPSK (near UE) + QPSK (far UE), 16QAM (near UE) + QPSK (far UE), the performance loss of near UE compared to MLD is very little and its gain compared to SLIC, which has similar complexity, is obvious when power split factor is small. For 16QAM (near UE) + 16QAM (far UE), the simple MOD receiver of schemes based on THP even outperforms complicated MLD of 16QAM + 16QAM direct superposition.
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Figure 3 Comparison of both users’ performance for different receiver types of MUST -THP and MUST-DST, (MCSN , MCSF) = (5,5).
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Figure 4 Comparison of both users’ performance for different receiver types of MUST -THP and MUST-DST, (MCSN , MCSF) = (5,11).
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Figure 5 Comparison of both users’ performance for different receiver types of MUST -THP and MUST-DST, (MCSN , MCSF) = (11,11).
Observation 3: For QPSK (near UE) + QPSK (far UE), 16QAM (near UE) + QPSK (far UE), the performance loss of near UE compared to MLD is very little.
Observation 4: For 16QAM (near UE) + 16QAM (far UE), the simple MOD receiver of THP based schemes outperforms complicated MLD of 16QAM + 16QAM direct superposition.
4. Conclusion
In this contribution, we provide link-level simulation result for multi-user superposition schemes based on ST and THP under different receiver types. Then the near and far user receiver performance are both exhibited. Based on these results, we have following observations:
Observation 1: The MLD performance of MUST Category-2 for near user is slightly better than that of MUST Category-1 with small power split factor.
Observation 2: SLIC receiver has performance degradation compared to CWIC and ML receiver with small power split factor.
Observation 3: For QPSK (near UE) + QPSK (far UE), 16QAM (near UE) + QPSK (far UE), the performance loss of near UE compared to MLD is very little and its gain compared to SLIC (which has similar complexity) is obvious.
Observation 4: For 16QAM (near UE) + 16QAM (far UE), the simple MOD receiver of THP based schemes outperforms complicated MLD of 16QAM + 16QAM direct superposition.
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Appendix I: Simulation Assumptions
	Parameters
	Values

	Carrier frequency
	2 GHz

	System BW
	10 MHz

	Allocated resource
	5MHz

	Cell-specific reference signals  
	Antenna ports 0,1

	Propagation channel & UE velocity
	EPA(3km/h)

	Channel Correlation
	Low

	(# of Tx antennas, # of Rx antennas)
	(4, 4)

	Cyclic Prefix  
	Normal

	Number of control OFDM symbols
	3

	Transmission scheme(s)
	4Tx: DMRS based transmission scheme(s)

	Link adaptation
	Fixed



Appendix II: MUST schemes based on THP


The pre-cancellation of near user performs the operation of PNxN,i - PFxF,i. The MOD operation is defined as

	 


where  represents the largest integer less than or equal to . A is relevant to modulation type and detailed values corresponding to normalization modulation constellation used in this scheme is listed in the following Table.
[bookmark: _Ref430683122]Table  Value of A.
	Modulation
	Value

	QPSK
	


	16QAM
	


	64QAM
	



The final output composite constellation of near UE and far UE would fall on the expanding constellation points of the near UE, which is shown in the following figure. 
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