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1. Introduction

In RAN4 #69 meeting, there was following agreement for PMI reporting test [1]:
1. PMI reporting test coverage for periodic PUCCH reporting mode(s) will be defined using the Release 12 4Tx codebook. Down-selection of the PUCCH test coverage among PUCCH 1-1 submode 1 and 2, and PUCCH 2-1 is FFS in RAN4#70.
In this paper, we provide discussion on our consideration of PMI reporting test on Rel-12 new 4 Tx codebook.
2. Discussion
In Rel-12 eDL MIMO enhancement WI, a new 4 Tx codebook based on dual codeword structure is introduced. This dual codeword structure was introduced for 8 Tx in Rel-10, so the Rel-10 UE’s PMI reporting tests can be a reference for Rel-12 4Tx PMI reporting test design.
For Rel-10 8 Tx codebook, single PMI test is defined with PUSCH 3-1 mode and multiple PMI test is defined with PUSCH 1-2 mode. To test Rel-12 4 Tx codebook UE’s PMI reporting accuracy, single PMI and multiple PMI are also considered. Since only rank 1 and rank 2 codebook are new in Rel-12 for 4 Tx, only rank 1 and rank 2 PMI reporting test are necessary.
Proposal 1: For Rel-12 PMI reporting test, both single PMI and multiple PMI reporting for rank 1 and rank 2 codebook should be introduced:
· Single PMI, rank 1
· Multiple PMI, rank 2
For the PMI reporting test metric, it is defined with the throughput gain between the transmission according to feedback PMI and the transmission with random PMI in Rel-10. We think this test metric can be re-used for Rel-12 4Tx codebook PMI reporting test.
In [2], it is proposed to use FRC demodulation test with PMI feedback as the PMI reporting accuracy test. The reason is that the throughput gain requirement is relatively loose since this metric shows large variation among companies’ simulation results for Rel-10 8 Tx PMI test. For Re-12 4 Tx PMI test, since the Tx antenna number is smaller than the Rel-10 case, the throughput gain should have smaller variation..  If we use FRC demodulation test, there are two stages alignment between companies. The first stage is the ideal simulation results alignment. Then the second stage for impairment results alignment with some implementation loss margin.At the end of impairment result alignment, additional margin will be added to further relax the final requirements. Therefore using FRC may not necessarily create more stringent requirements than throughput ratio even if simulation results achieve good alignment. 
Figure 2.1 is the throughput comparison between feedback PMI and random PMI of wide-band PMI, with CSI feedback mode PUCCH 1-1, sub-mode 1, TM6 rank 1, EVA5 High channel, and X-pol antenna configuration.
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Figure 2.1. Throughput comparison between random PMI and feedback PMI, wide-band PMI
Figure 2.2 is the through comparison between feedback PMI and random PMI of sub-band PMI, with CSI feedback mode PUCCH 1-2, TM9 rank 2, EVA5 High channel, and X-pol antenna configuration.
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Figure 2.2. Throughput comparison between random PMI and feedback PMI, sub-band PMI
In Figure 2.1 and Figure 2.2, a fake performance curve whose throughput is the average between the feedback PMI and random PMI is plotted. At 70% maximal throughput, the fake curve has a little more than 2 dB SNR degradation than feedback PMI throughput. If FRC and throughput are used as the test metric, usually about 2dB impairment loss margin is added. This fake performance curve may be viewed as a throughput with feedback PMI with some loss margin. 

In Figure 2.1, 70% maximal throughput is 6.41M bps, and feedback PMI achieves this throughput at SNR=0.81dB. For random PMI at SNR=0.81dB, the throughput is 1.16M bps. The throughput ratio γ= 6.41/1.16 = 5.53. On the other hand, the throughput ratio between fake performance curve and random PMI isγ= 6.41/3.75 = 1.71 at about 3.5 dB. There is a large change between throughput ratios (5.53 versus 1.71) if the PMI feedback performance is compromised.  Similarly,  in Figure 2.2 the throughput ratios are 3.6 and 1.40, the variation is also quite large. 
From the simulation results above, it is seen that for both sub-band and wide-band PMI reporting, the throughput ratio between feedback PMI and random PMI is a sensitive to the performance of PMI estimation and is not necessarily a more relaxed a test metric than FRC if the requirement is chosen properly.
Proposal 2: For Rel-12 PMI reporting test, use the same test metric as Rel-10, ie., the throughput ratio between feedback PMI and random PMI
In Rel-10 8 Tx codebook PMI test, propagation channel is configured as EVA5 channel with high correlation and X-pol antenna configuration. For Rel-12 4Tx PMI test, we propose the use EVA5 channel with high correlation and X-pol antenna configuration as well. To have a balance between test coverage and number of test cases, we propose 2 test cases for PMI reporting test.
Proposal 3: Introduce 2 test cases for Rel-12 4Tx codebook PMI reporting test:

· Test 1: Feedback mode PUCCH 1-1 sub-mode 1 with PMI sub-sampling, TM6, Rank 1, EVA5 High, X-pol 

· Test 2: Feedback mode PUSCH 1-2, TM9, Rank 2, EVA5 High, X-pol
3. Conclusion
In this contribution, we give discussion on eDL MIMO enhancement PMI reporting requirement test, our proposals are:
Proposal 1: For Rel-12 PMI reporting test, both single PMI and multiple PMI reporting for rank 1 and rank 2 codebook should be introduced:

· Single PMI, rank 1
· Multiple PMI, rank 2
Proposal 2: For Rel-12 PMI reporting test, use the same test metric as Rel-10: throughput gain between feedback PMI and random PMI
Proposal 3: Introduce 2 test cases for Rel-12 4Tx codebook PMI reporting test:

· Test 1: Feedback mode PUCCH 1-1 sub-mode 1 with PMI sub-sampling, TM6, Rank 1, EVA5 High, X-pol 
· Test 2: Feedback mode PUSCH 1-2, TM9, Rank 2, EVA5 High, X-pol
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