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Introduction
In the discussion paper in [1] it is proposed to have an 8x4MIMO PMI test, the proposal is included in the WF in [2]. The proposal was to base the testcase on the TDD testcase in section 9.4.1.3.2 “Minimum requirement PUSCH 3-1 (CSI Reference Symbol)” of 36.101. 
[bookmark: _GoBack]Other PMI testcases has also been discussed, there have been proposals to include follow PMI in the 3 and 4 Layer throughput tests. 
Discussion
In this section PMI testcases for TDD 8x4 are evaluated.
Fixed MCS
Here the testcase discussed in the WF [2] is simulated and discussed.
The simulation results for 4Rx PMI tests with the same setup as in the TDD testcase in section 9.4.1.3.2 “Minimum requirement PUSCH 3-1 (CSI Reference Symbol)” are shown in Figure 1 and the corresponding ratio of throughput between follow PMI and random PMI,  is given in Figure 2. This test is based on 1 Layer only, both for 2Rx and the studied 4Rx. 
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[bookmark: _Ref442188070]Figure 1: PMI simulation results for 4Rx with same setup as in section 9.4.1.3.2
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[bookmark: _Ref442191453]Figure 2: , the ratio between throughput with follow PMI and the throughput with random PMI based on the results in Figure 1
The requirement in 9.4.1.3.2  is based on the SNR when the random PMI results have 60% of the max throughput, the 60% throughput is indicated by the red line in Figure 1. In the results above we see that 60% of the throughput for 2Rx is at about 11 dB while the corresponding 4Rx requirement is at SNR=8.5 dB. The corresponding becomes around 1.7 for both 2Rx and 4Rx. The corresponding requirement for 9.4.1.3.2  is specified as>1.2. The conclusion from this is that the difference between the existing 2Rx requirement and the 4Rx requirement is the 2.5 dB link level improvement for 4Rx. 
Observation 1: For the testcase in 36.101, section 9.4.1.3.2 , the precoding gain of 2Rx and 4Rx is similar, thereby the 4Rx test may not add much.

Evaluation of other PMI tests
Based on this observation other tests for the 8x4 PMI test are evaluated. These tests are based on more layers and follow CQI. In the figures below follow CQI is used and 1 up to 4 Layers are simulated. In Figure 3 and Figure 4 the results for 1 to 4 Layers are simulated for EVA 5 channel when High correlation is used. In Figure 3 the throughputs are shown while in Figure 4 the corresponding gamma value is calculated. 
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[bookmark: _Ref442193918]Figure 3: High Correlations with follow PMI and follow CQI

[image: Z:\fga\branches\2016\RAN4_78_Feb2016_DL4RX_CCH_IM\results\36_101_tests\PMI_Follow_CQI_gamma_High_Corr.png]
[bookmark: _Ref442193928]Figure 4

Here it is seen that the gamma for 1,2 and 4 layers is similar while the gamma for 3 layers is quite high. The reason is shown in Figure 3 that for 3 Layers the throughput for random PMI is quite low even though the throughput for for 3 Layers with follow PMI is reasonable high. 
Observation 2: The proposed PMI test with high correlation with follow PMI and follow CQI for 3 Layers gives very high gamma since the throughput of random PMI for three layers is low. 
Based on this observation and an effort to improve the 3 Layer random PMI test, a similar simulation with lower correlation, =0.7 and =0.3 has been done and the results are shown in Figure 5 and Figure 6 for throughput and gamma respectively. 
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[bookmark: _Ref442194859]Figure 5 Correlation a=0.7, b=0.3
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[bookmark: _Ref442194867]Figure 6

In these simulations the throughput of 3 Layerss for random PMI  at SNR=20 dB is around 7-8 Mbps while the throughput of random PMI is around 18 Mbps. Thereby  becomes around 2.2.  At this level the 3 Layer scheme has a high throughput and shows a high precoding gain so a test based on this can be used for testing the 4Rx PMI. With a test based on these simulation assumption the PMI report of the UE is tested in a for a scenario where 3 Layers gives a good throughput performance. 2 Layers and 3 Layers has comparable throughput so it is a realistic scenario for the tested environment.
Observation 3: The PMI feedback can be tested with follow CQI for e.g. 3 Layers at Medium Correlation at around 20 dB. At this level the throughput of follow PMI with 3 Layers is comparable with 2 Layers performance. 
Proposal 1: It is proposed to create a PMI testcase for 3 Layers with follow CQI and Medium Antenna Correlation. 
Proposal of PMI test
In table Table 1 the parameters for the proposed new PMI testcase for TDD 8x4 are given.
[bookmark: _Ref442673984]Table 1: Parameters for the proposed testcase
	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

	Correlation modeling
	
	Medium, Cross polarized

	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
	
	3 Layers PMI

	 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

	Measurement channel
	
	Follow CQI

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

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

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:	For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).
Note 2:	If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:	PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.
Note 4: 	Randomization of the principle beam direction shall be used as specified in B.2.3A.4






Conclusion
Observation 1: For the testcase in 36.101, section 9.4.1.3.2 , the precoding gain of 2Rx and 4Rx is similar, thereby the 4Rx test may not add much.
Observation 2: The proposed PMI test with high correlation with follow PMI and follow CQI for 3 Layers gives very high gamma since the throughput of random PMI for three layers is low. 
Observation 3: The PMI feedback can be tested with follow CQI for e.g. 3 Layers at Medium Correlation at around 20 dB. At this level the throughput of follow PMI with 3 Layers is comparable with 2 Layers performance. 
Proposal 1: It is proposed to create a PMI testcase for 3 Layers with follow CQI and Medium Antenna Correlation. 
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