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1
Introduction
RAN4#78bis agreed the way forward on FD-MIMO [1], where RAN4 agreed with CSI-RS Class A test parameters as follows:

· Introduce Single PMI test with 12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 4), CDM2, codebook configuration =1,2,3,4, PUSCH 3-1, EPA 5Hz, 64QAM ½ with rank1

· Introduce Multiple PMI test with 16 ports, (N1, N2) = (2, 4), (O1, O2) = (8, 8), CDM4, codebook configuration =1,2,3,4, PUSCH 1-2, EVA 5Hz, 16QAM ½ with rank2
In this contribution we provide our simulation results for both follow PMI and random PMI, and we propose the SNR test point the required throughput gain. 
2
Simulation results
For the CSI-RS class A test case, RAN4 agreed to bring the simulation results with all the codebook configurations. We show the simulation results of follow PMI and random PMI.  
2.1
Single PMI test
Figure 1 shows the simulation result of follow PMI and random PMI with all the codebook configurations. Figure 2 shows the throughput ratio of follow PMI and random PMI for each codebook configuration. It is observed from these figures that there is no significant performance difference among codebook configurations. 

Table 1 summarizes the throughput gain 
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 is the follow PMI throughput at SNR achieving X% of the maximum throughput and 
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 is the random PMI throughput at the SNR. The table shows the throughput ratio values for X = {60%, 70%, 80%, 90%}. It is observed that higher SNR test point results lower throughput ratio. However as we pointed out in the last meeting [2], the higher throughput gain comes from poor random PMI performance. Then we propose to set the SNR test point where the random PMI performance is not so poor. Our preference is to set X=90%. Table 1 shows the required SNR values are about 3.2dB for all the codebook configurations and the resulting throughput gain values are 4.3 ~ 4.8. 

Proposal 1: For the single PMI test, measure the throughput gain at 90% of maximum throughput of follow PMI for all the codebook configurations. The throughput ratio should be more than 4.0.
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Single PMI test, Codebook configuration 3
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Figure 1
Single PMI simulation result of follow PMI and random PMI for each codebook configuration. 
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Figure 2
Single PMI throughput ratio of follow PMI over random PMI for each codebook configuration. 
Table 1
Single PMI throughput ratio of follow PMI over random PMI with different SNR points. 
	
	Configuration 1
	Configuration 2
	Configuration 3
	Configuration 4

	
	SNR
	Gain
	SNR
	Gain
	SNR
	Gain
	SNR
	Gain

	60% of max Tput
	-0.6 dB
	8.3
	-0.6 dB
	8.2
	-0.4 dB
	8.5
	-0.5 dB
	8.6

	70% of max Tput
	0.5 dB
	6.5
	0.5 dB
	6.7
	0.7 dB
	6.9
	0.5 dB
	7.3

	80% of max Tput
	1.6 dB
	5.5
	1.6 dB
	5.8
	1.8 dB
	5.5
	1.6 dB
	6.2

	90% of max Tput
	3.2 dB
	4.5
	3.2 dB
	4.6
	3.3 dB
	4.3
	3.2 dB
	4.8


2.2
Multiple PMI test
Figure 3 shows the simulation result of follow PMI and random PMI with all the codebook configurations. Figure 4 shows the throughput ratio of follow PMI and random PMI for each codebook configuration. 

Table 2 summarizes the throughput ratio 
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 as same as the single PMI test. The table shows the throughput ratio values for X = {60%, 70%, 80%, 90%}. We also propose to set X=90% to avoid the comparison with poor random PMI throughput. The table shows the required SNR values are 5.8 ~ 7.6dB and the resulting throughput ratio values are 3.5 ~ 4.8. 

Proposal 2: For the multiple PMI test, measure the throughput gain at 90% of maximum throughput of follow PMI for all the codebook configurations. The throughput ratio should be more than 3.0.
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Figure 3
Multiple PMI simulation result of follow PMI and random PMI for each codebook configuration.
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Figure 4
Multiple PMI throughput ratio of follow PMI over random PMI for each codebook configuration.

Table 2
Multiple PMI throughput ratio of follow PMI over random PMI with different SNR points.

	
	Configuration 1
	Configuration 2
	Configuration 3
	Configuration 4

	
	SNR
	Gain
	SNR
	Gain
	SNR
	Gain
	SNR
	Gain

	60% of max Tput
	1.2 dB
	11.8
	2.7 dB
	7.8
	1.6 dB
	9.6
	1.6 dB
	9.7

	70% of max Tput
	2.8 dB
	7.7
	4.3 dB
	5.2
	3.0 dB
	7.2
	3.0 dB
	7.2

	80% of max Tput
	4.2 dB
	5.6
	5.8 dB
	4.2
	4.4 dB
	5.8
	4.4 dB
	5.8

	90% of max Tput
	6.0 dB
	4.6
	7.6 dB
	3.5
	5.8 dB
	4.8
	5.8 dB
	4.8


3
Conclusion
Proposal 1: For the single PMI test, measure the throughput gain at 90% of maximum throughput of follow PMI for all the codebook configurations. The throughput ratio should be more than 4.0.

Proposal 2: For the multiple PMI test, measure the throughput gain at 90% of maximum throughput of follow PMI for all the codebook configurations. The throughput ratio should be more than 3.0.
4
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