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1 Introduction
This contribution we present simulation results for alignment, but first some thoughts about the choice of precoders for the MU-MIMO test cases.
2 The precoder for MU-MIMO
According to the framework in [1] the following precoding matrix should be used to mimic the beamforming weights:
(2.1)
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where the columns are the standard 2 x 1 precoder vectors for single-layer closed loop spatial multiplexing (CLSM). In earlier contributions, e.g. [2], we have (mistakenly) assumed that the 2 x 2 precoding matrix for dual-layer CLSM should be used. While this corresponds to “orthogonal beams”, this precoder is still not completely matched to the channel, which generates inter-stream coupling. This occurs for the higher correlation in particular: low- and medium correlation were chosen to give different inter-stream coupling and thus different levels of intra-cell interference. The non-orthogonal precoder in (2.1) further increases the intra-cell interference, and this will be manifested in a higher SNR test point given the agreed reference receiver. 
The use of the dual-layer precoding matrix does not mean that the intra-cell interference rejection is not verified, merely that the SNR test point will be lower given the reference receiver. The precoder is then the same as that used for the SU-MIMO rank 2 test cases, but the DCI format is different (the co-scheduled stream not indicated in the MU-MIMO rank 1 case). 

To slightly simplify the test, we therefore propose that the 2 x 2 precoder for dual layer could be used instead of (2.1). The MU-MIMO test is not changed: in practice this setup corresponds to the case in which the antenna array produces orthogonal beams but scattering by surrounding objects cause angular spread and coupling between the beams occurs. 
Results are presented below and in the attached for both types of precoders.

3 Simulation results

The simulation results according to the simulation setup in [1] are shown in Tables 1-3. 
Table 1: SU-MIMO Rank 1 without co-scheduled user

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1.1
	10 MHz
QPSK 1/3
	R.1
	EVA5
	2x2 Low
	70
	-2.9
	1-5

	1.2
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	5.1
	2-5

	1.3
	10 MHz
64QAM 3/4
	R.3
	EPA5
	2x2 Low
	70
	14.6
	2-5


Table 2A: SU-MIMO Rank 1 with co-scheduled user (MU-MIMO), dual-layer precoder
	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2.2
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	18.0
	2-5

	2.3
	10 MHz
64QAM 1/2
	R.4
	EPA5
	2x2 Low
	70
	16.8
	2-5


Table 2B: SU-MIMO Rank 1 with co-scheduled user (MU-MIMO)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2.2B
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	19.1
	2-5

	2.3B
	10 MHz
64QAM 1/2
	R.4
	EPA5
	2x2 Low
	70
	19.0
	2-5


Table 3: SU-MIMO Rank 2 

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	3.1
	10 MHz
QPSK 1/3
	R.1
	EVA5
	2x2 Low
	70
	2.4
	2-5

	3.2
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	19.3
	2-5
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