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Introduction
A new PMI testcase, for TDD 8 x 4 with more than 2 layers,has been discussed for some meetings. Last meeting a way forward [1] was agreed to evaluate a new testcase for rank 3. 
[bookmark: _GoBack]Evaluation of 8x4 PMI tests with 3 Layers
3 and 4 Layers
For the higher layers PMI test the conclusion in the previous meeting was that it needs to be further studied. In [1] simulation assumptions for a potential new testcase were agreed. For the antenna correlation there were two options, Medium Correlation A with cross polarized antennas 8x4 or Medium Correlation A with ULA. The Antenna correlation for 8 Tx antennas with ULA is not defined so only the crosspolarized option is simulated. 


	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	 
	9

	Uplink downlink configuration
	 
	1

	Special subframe configuration
	 
	4

	Propagation channel
	 
	EVA5

	Precoding granularity
	PRB
	50

	Antenna configuration
	 
	8 x 4
Medium Correlation A crosspolarized

	Cell-specific reference signals
	 
	Antenna ports 0,1

	CSI reference signals
	 
	Antenna ports
15,…,22

	Beamforming model
	 
	Annex B.4.3

	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	 
	5/ 4

	CSI-RS reference signal configuration
	 
	0

	CodeBookSubsetRestriction bitmap
	 
	TBD

	 Downlink power allocation
	
	dB
	0

	
	
	dB
	0

	
	Pc
	dB
	-6

	
	
	dB
	-3

	
	dB[mW/15kHz]
	-98

	Reporting mode
	 
	PUSCH 3-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	OCNG Pattern
	 
	OP.1 TDD

	Max number of HARQ transmissions
	 
	4

	Redundancy version coding sequence
	 
	{0,1,2,3}

	ACK/NACK feedback mode
	 
	Multiplexing





The PMI test for the 8x2 testcase is based on

  
Where the t in the formulas indicates throughput for follow PMI or random PMI respectively Here two options are discussed, the Follow PMI is always been proposed to be follow CQI while the Random PMI simulation can be either follow CQI or fixed MCS. A fixed MCS will make more sense for the random PMI.




Below we have simulated MCS 2, MCS 9 and MCS 12 as examples for the PMI testcase. The antenna correlation is Medium Correlation A with cross polarized antennas. The reason is that a high correlation will not give high rank.
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[bookmark: _Ref447232293]Figure 2 Gamma curves, the ratio between the follow PMI and random PMI for different MCS on the random PMI case.
In Figure 1 the throughput of the Follow CQI, Follow PMI with 3 Layers is shown together with the throughputs of the random PMI for random CQI, fixed CQI, MCS9, MCS12 and MCS 16. 
In the legacy PMI tests the testpoint is based on 70% of the maximum throughput for the selected MCS. In this case with follow CQI for the follow PMI, 70% of the maximum throughput is not feasible. Here we see two options, 
1) The testpoint is defined by a fixed SNR. If SNR 20 dB is selected and MCS12 is used for the random PMI measurement, the gamma curve is flat and therefore not very sensitive to SNR differences. 
2) The testpoint is defined as the SNR where the follow PMI measurement is equal to e.g 15 Mbps. Then the testpoint is, as the other legacy tests, defined based on the UE performance.

 Observation 1: A rank 3 PMI test is feasible using a gamma defined by a follow CQI configuration when the throughput for the follow PMI is measured and a fixed MCS12 is used for the random PMI measurement. 
Observation 2: Two options can be used to select the testpoint, either a fixed SNR, or a testpoint defined by when the throughput is at a certain level, e.g. 15Mbps for this case. 
Proposal 1: Define a rank 3 PMI test defined by a follow CQI configuration when the follow PMI throughput is measured and a fixed MCS=12 when the random PMI throughput is measured. 
Proposal 2: Define the testpoint by a fixed SNR=20 dB. 

Conclusion
Observation 1: A rank 3 PMI test is feasible using a gamma defined by a follow CQI configuration when the throughput for the follow PMI is measured and a fixed MCS12 is used for the random PMI measurement. 
Observation 2: Two options can be used to select the testpoint, either a fixed SNR, or a testpoint defined by when the throughput is at a certain level, e.g. 15Mbps for this case. 
Proposal 1: Define a rank 3 PMI test defined by a follow CQI configuration when the follow PMI throughput is measured and a fixed MCS=12 when the random PMI throughput is measured. 
Proposal 2: Define the testpoint by a fixed SNR=20 dB. 
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