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1 Introduction
In this contribution simulation results for alignment for the test cases listed in [1] and discuss the test coverage for dual-layer beamforming.  We also suggest removing two of the eight test cases in order to reduce test time. The concerns with the 64QAM MU-MIMO test case due to the high SNR test point can be resolved by lowering the code rate to 1/2 and considering a 50% verification point; adopting a 70% verification point does not seem impossible based on the results herein but is pending collective results on the impact of receiver impairments.
2 Reducing test time
First a note on the categories: for the SU-MIMO rank-two functionality we note that the requirements should apply for UE categories 2-5 since category 1 only supports one layer (code word).  

It is proposed in [1] to verify rank-one SU-MIMO for QPSK, 16QAM and 64QAM. Including the 16QAM case is not needed from a functionality viewpoint; the QPSK for Category 1 and cell-edge or interference limited and the aforementioned 64QAM for high SNR are sufficient to cover verification of system performance.  

For the MU-MIMO functionality the QPSK 1/3 MCS should be removed: it is covered both for SU-MIMO rank one and two. Both medium and low channel correlation are still covered, which amounts to different level of inter-stream coupling between the co-scheduled users. Finally, covering category 1 supporting one layer is anyway questionable: it should be possible to enable a simpler receiver without the intra-interference rejection capability on a co-scheduled stream while still supporting SU-MIMO rank-one transmission on antenna port 7 or 8.   
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
	-2.8
	1-5

	1.2
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	5.4
	2-5

	1.3
	10 MHz
64QAM 3/4
	R.3
	EPA5
	2x2 Low
	70
	15.0
	2-5


Table 2: 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)
	

	2.1
	10 MHz
QPSK 1/3
	R.1
	EVA5
	2x2 Low
	70
	1.9
	1-5

	2.2
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	18.3
	2-5

	[2.3]
	[10 MHz
64QAM 1/2]
	[R.4]
	[EPA5]
	[2x2 Low]
	[70]
	17.4
	[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
	2.6
	2-5

	3.2
	10 MHz
16QAM 1/2
	R.2
	EPA5
	2x2 Medium
	70
	19.6
	2-5


Turning to the 64QAM R=1/2 co-scheduled case, we note that the SNR test point is now feasible, but final decision on the test point is subject to impairment results from more than one company; the 64QAM modulation format is particularly prone to receiver impairments.
4 Proposal

It is proposed to
· include a 64QAM R=1/2 MU-MIMO test case with either a 50% or a 70% verification point.
It is also suggested to remove the 16QAM R=1/2 SU-MIMO and the QPSK R=1/3 MU-MIMO test case in order to reduce test time.
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