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1   Introduction
In this contribution, we will provide the simulation assumptions for 4Rx SU-MIMO IM performance evaluation.
2   Scenarios and target for evaluation
In Table 1 we summarize the scenarios and target for evaluation for 4Rx SU-MIMO IM receiver performance.

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


3   Simulation assumptions

In Table 2~4 we provide simulation assumptions for 4Rx SU-MIMO IM receiver performance.
Table 2: Common test parameters (FDD)

	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM and 256QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2 for 10 MHz

	Precoder update granularity for TM9
	
	Frequency domain: 1 PRG for Transmission modes 9 and 10

Time domain: 1 ms

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Cross carrier scheduling
	
	Not configured

	Tx EVM
	
	6% for 16QAM and 64QAM; 

3% for 256QAM

	Reference receiver
	
	R-ML is considered in high priority


Table 3: Proposed evaluation cases and detailed parameters fixed FRC with high priority
	Cases
	Descriptions of other parameters
	Reference
	Information

	Scenario A: rank-2 lower MCS
	Case A-1 
	TM4 2-layer 16QAM 1/2 ETU70 2x4 medium
	8.2.1.4.2A
	Rel-12 SU-MIMO based test case

	
	Case A-2 
	TM9 2-layer 16QAM 1/2 EPA5   2x4 medium
	8.3.1.2A
	Rel-12 SU-MIMO based test case

	Scenario B: rank-2 256QAM
	Case B-1
	TM4 2-layer 256QAM 1/2 EPA5   4x4 medium A
	8.10.1.1.4 test 2
	Rel-13 4RX AP based test case

	Scenario C: rank-3/4 lower MCS 
	Case C-1
	TM3 3-layer 64QAM 0.43 EVA70 4x4 medium-A Xpol
	8.10.1.1.7
	Rel-13 4RX AP based test case

	
	Case C-2
	TM4 4-layer 16QAM 1/2 EPA5 4x4 medium-A
	8.10.1.1.8
	Rel-13 4RX AP based test case

	
	Case C-3
	TM9 4-layer 16QAM 0.57 EPA5 4x4 medium-A Xpol
	8.10.1.1.9
	Rel-13 4RX AP based test case

	Scenario D: rank-3/4 256QAM
	Case D-1
	TM3 3-layer 256QAM 0.62 EPA5 4x4 medium-A Xpol
	/
	Additional scenario for 256QAM

	
	Case D-2
	TM4 4-layer 256QAM 0.55 EPA5 4x4 medium-A Xpol
	/
	Additional scenario for 256QAM


Table 4: Proposed evaluation cases and detailed parameters fixed FRC with low priority
	Cases
	Descriptions of other parameters
	Reference
	Information

	Scenario A: rank-2 lower MCS
	Case A-1 
	TM3 2-layer 16QAM 1/2 EVA70 2x4 medium with TM1 interference
	8.2.1.3.1C
	Rel-12 SU-MIMO based test case

	
	Case A-2 
	TM4 2-layer 64QAM 1/2 EPA5   4x4 medium A Xpol
	8.10.1.1.4 test 1
	Rel-13 4RX AP based test case

	Scenario B: rank-2 256QAM
	Case B-1 
	TM9 2-layer 256QAM 1/2 EPA5   4x4 medium A Xpol
	/
	Additional scenario for 256QAM

	Scenario C: rank-3/4 lower MCS
	/
	/
	/
	/

	Scenario D: rank-3/4 256QAM
	Case D-1
	TM9 4-layer 256QAM 0.55 EPA5 4x4 medium-A Xpol
	/
	Additional scenario for 256QAM


Other cases are not precluded in current stage and companies are encouraged to bring more analyses.

4   MIMO Correlation matrices
In the current Spec, there are no 2x4 correlation matrix for medium correlation and 4x4 correlation matrix for medium correlation A. In the evaluations of eSU-MIMO, some of them may be used. We list them below as:
The correlation matrix for 2x4 medium: 
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The values have been adjusted for the 2x4 medium correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision. This is done using the equation:
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where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result and set a=0.00010 in this case following the principle in the Spec.

The correlation matrix for 4x4 medium A:
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which is positive semi-definite.
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