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Discussion
1 Introduction
One important feature in Rel-13 FD-MIMO is the non-precoded CSI-RS, which is represented as Class A in 36.213. It is notable that the new codebooks with four configurations are specified for two-dimension antenna arrays. The parameters O1, O2, N1 and N2 are also specified for 8, 12, and 16 CSI-RS antenna ports. The RRC message indicates the configuration to be applied to the UE.

In this paper, the performance when different codebook configuration is studied. And our view on PMI test is also provided.

2 Evaluation results
The MIMO correlation model is based on our proposal in [2]. Note that there are two parameters to be specified at the eNB side, which are alphaV and alphaH for vertical and horizontal dimension respectively. The wideband PMI reporting is studied in the simulation. For each simulation figure below, there are 5 curves. The red one is derived by random-PMI with config 1 codebook, and the other four curves are derived by follow-PMI with the four codebook configurations. The MCS is fixed to 19 and the gain of follow-PMI over the random-PMI is observed.
Fig. 1 to Fig. 6 show the results with 16 TX and two layers transmission. The parameters alphaV, alphaH, beta and gamma are adjusted. In Fig. 5 and 6, these parameters are equal to 0 which means it is uncorrelated between antennas. The gain of follow-PMI over the random-PMI is pretty significant in high correlation channel. However, there is no significant performance difference when different codebook configurations are applied. 
Fig. 7 and 8 show the results with 12 TX in high correlation. Fig. 9 and 10 are the results of 16 TX with one layer also in high correlation. The results among the four codebook configurations are quite close as well.

Fig. 11 to Fig. 14 are based on per subband PMI reporting. It doesn’t see any difference between the four codebook configurations in high correlation in Fig. 11 and Fig. 12. The codebook configuration 1 has worse performance than others in low correlation but it is only around 1dB difference. 
The new codebooks are defined up to 8 layers. In the meantime, the 4RX work item is also on-going in parallel in 3GPP RAN4. From our point of view, the FD-MIMO requirement is specified up to 2 layers in Rel-13 scope.
Based on the above, we have,

Observation 1, Given the MIMO correlation model based on our proposal, there is no significant performance difference between the four codebook configurations by wideband PMI feedback.
Observation 2, Given the MIMO correlation model based on our proposal, codebook configuration 1 has around 1dB performance loss than others in low correlation by subband PMI feedback.

Observation 3, The gain of follow-PMI over the random-PMI at 70% of max throughput is > 5 in high correlation channel.

Proposal 1, Consider different codebook configuration for 12TX and 16TX in single PMI and multiple PMI tests. Or from reducing the number of tests point of view, specify the tests of 12 TX with single PMI and 16TX with multiple PMI.
Proposal 2, The FD-MIMO requirement is specified up to 2 layers in Rel-13 scope.
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   Fig. 1, TM9 EVA 5Hz. 16TX, N1=4, N2=2, O1=4, O2=4,       Fig. 2, TM9 EVA 5Hz. 16TX, N1=2, N2=4, O1=8, O2=8, 

    alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3         alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3
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   Fig. 3, TM9 EVA 5Hz. 16TX, N1=4, N2=2, O1=4, O2=4,      Fig. 4, TM9 EVA 5Hz. 16TX, N1=2, N2=4, O1=8, O2=8, 

    alphaH = 0.3, alphaV=0.3, beta=0.3, gamma=0.3         alphaH = 0.3, alphaV=0.3, beta=0.3, gamma=0.3
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   Fig. 5, TM9 EVA 5Hz. 16TX, N1=4, N2=2, O1=4, O2=4,      Fig. 6, TM9 EVA 5Hz. 16TX, N1=2, N2=4, O1=8, O2=8, 

    alphaH = 0.0, alphaV=0.0, beta=0.0, gamma=0.0         alphaH = 0.0, alphaV=0.0, beta=0.0, gamma=0.0
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   Fig. 7, TM9 EVA 5Hz. 12TX, N1=3, N2=2, O1=4, O2=4,      Fig. 8, TM9 EVA 5Hz. 12TX, N1=2, N2=3, O1=8, O2=8, 

    alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3         alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3
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  Fig. 9, TM9 EVA 5Hz. 16TX, N1=4, N2=2, O1=4, O2=4,        Fig. 10, TM9 EVA 5Hz. 16TX, N1=2, N2=4, O1=8, O2=8, 
    alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3         alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3

    ONE layer                                        ONE layer
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 Fig. 11, TM9 EVA 5Hz. 16TX, N1=4, N2=2, O1=4, O2=4,        Fig. 12, TM9 EVA 5Hz. 16TX, N1=2, N2=4, O1=8, O2=8, 
    alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3         alphaH = 0.9, alphaV=0.9, beta=0.9, gamma=0.3

   report PMI per subband                             report PMI per subband
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Fig. 13, TM9 EVA 5Hz. 16TX, N1=4, N2=2, O1=4, O2=4,        Fig. 14, TM9 EVA 5Hz. 16TX, N1=2, N2=4, O1=8, O2=8, 
    alphaH = 0.0, alphaV=0.0, beta=0.0, gamma=0.0         alphaH = 0.0, alphaV=0.0, beta=0.0, gamma=0.0
   report PMI per subband                             report PMI per subband

3 Conclusion
Observation 1, Given the MIMO correlation model based on our proposal, there is no significant performance difference between the four codebook configurations by wideband PMI feedback.

Observation 2, Given the MIMO correlation model based on our proposal, codebook configuration 1 has around 1dB performance loss than others in low correlation by subband PMI feedback.

Observation 3, The gain of follow-PMI over the random-PMI at 70% of max throughput is > 5 in high correlation channel.

Proposal 1, Consider different codebook configuration for 12TX and 16TX in single PMI and multiple PMI tests. Or from reducing the number of tests point of view, specify the tests of 12 TX with single PMI and 16TX with multiple PMI.
Proposal 2, The FD-MIMO requirement is specified up to 2 layers in Rel-13 scope.
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