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1   Introduction
In RAN4 #80bis meeting, there are some discussions about the feasibility test scenarios and reference receiver for enhanced SU-MIMO.
In this contribution, we will further discussion the issues.
2   Discussion

For the enhanced SU-MIMO evaluations, we mainly consider different ranks and modulation order combinations. In [1], the summary of scenarios for 4Rx SU-MIMO IM receiver performance evaluation is given in Table 1.
Table 1: Summary of scenarios for 4Rx SU-MIMO IM receiver performance evaluation
	Scenario
	Rank
	Modulation order
	Benefits and feasibility to be evaluated

	A
	rank-2
	16QAM or 64QAM
	Gain of SU-MIMO IM over MMSE

	B
	rank-2
	256QAM
	Gain; operating SNR Tx EVM; receiver testability

	C
	rank-3/4
	16QAM or 64QAM
	Gain of SU-MIMO IM over MMSE; operating SNR; Tx EVM; 

	D
	rank-3/4
	256QAM
	Gain; operating SNR Tx EVM; receiver testability


For these scenarios, high rank with high modulation order is a big challenge for complexity as well as SNR operating point.
If the modulation constellation number is M and the rank is L, then for ML receiver, the total search paths are
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. Unlike MMSE receiver, modulation order is transparent for the equalization process and the complexity is only in the bit de-mapping and LLR calculation stage. In Table 2, we list search paths for ML receiver for some modulation and rank combinations:
Table 1: Search paths for ML receiver with different modulation and rank
	Modulation
	Rank
	Search paths for
ML receiver

	16QAM
	2
	256

	16QAM
	3
	4096

	16QAM
	4
	65536

	64QAM
	2
	4096

	64QAM
	3
	262144

	64QAM
	4
	16777216

	256QAM
	2
	65536

	256QAM
	3
	16777216

	256QAM
	4
	4294967296


From Table 1 we can see that search paths for ML receiver are increased in the exponential manner with rank and modulation order. Although R-ML algorithm can reduce the complexity for ML receiver, it is inevitable that the complexity will increased very fast with higher modulation order and rank.
So we only consider some of the combinations for modulation in the current stage, which are 16QAM with rank 2/3/4, 64QAM with rank 2/3 and 256QAM with rank2 as shown in Table 1.
Proposal 1: Only consider 16QAM with rank 2/3/4, 64QAM with rank 2/3 and 256QAM with rank 2 for enhanced SU-MIMO in current stage.
3   Conclusion
In this contribution, we analyze the complexity for the test cases design and propose that
Proposal 1: Only consider 16QAM with rank 2/3/4, 64QAM with rank 2/3 and 256QAM with rank 2 for enhanced SU-MIMO in current stage.
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