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1
Introduction
RAN4#77 agreed the way forward on FD-MIMO UE demodulation requirements [1]. In this contribution we focus on the remaining issues:

· New PDSCH demodulation performance requirements need to be introduced for DMRS enhancement.
· New CSI requirements need to be introduced at least for such purpose:
· CSI Class A with new codebook
· CSI Class B K>1 with CRI reporting
· It’s FFS whether new CSI test cases need to be introduced for measurement restriction functionality
· It’s FFS whether new CSI test case need to be introduced for CSI Class B K=1 with W2 only PMI feedback
In this contribution we focus on the discussion of the CSI reporting requirements. 
2
Discussion
2.1
CSI reporting class A with new codebook
CSI class A uses a single CSI-RS resource of 8, 12 or 16 ports in a CSI process, and new codebooks are introduce to support various 1D/2D port layouts, such as 8x1 or 2x4 with cross-polarized configuration. 
From the UE CSI reporting test point of view, we prefer to check whether UE selects the suitable codebook maximizing the gain under a given 1D/2D port layout configuration. Since it is, in principle, same as the existing PMI test, we propose to reuse the single/multiple PMI test with PUSCH 3-1/PUSCH 1-2 for FD-MIMO CSI class A also. The antenna port layout would be different for PUSCH 3-1 test and PUSCH 1-2 test in order to verify the several antenna layout configuration. 
Proposal 1: Introduce new single/multiple PMI tests with PUSCH3-1/PUSCH 1-2 with new Rel-13 codebook supporting 1D/2D port layout. 

2.2
CRI reporting test in CSI reporting class B, K>1
CSI-RS resource index (CRI) is introduced to report the preferable beam in the case of CSI reporting class B. In CSI reporting class B, eNB can configure up to K=8 CSI-RS resources and each CSI-RS resource may have different number of antenna ports: 1, 2, 4 or 8. When K>1, UE report CRI where it contains one preferable beam out of K CSI-RS resources, and, as well as PMI, CQI, and RI, where PMI, CQI, and RI are based on the selected CSI-RS resource.
Since this is a new reporting indicator, we should first discuss metrics to perform the CRI reporting test. One possible metric is the throughput ratio 
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 is larger than a threshold, where 
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 is the throughput from the reported CQI/PMI with the beam indicated by the reported CRI, and 
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 is the throughput from the median CQI and random PMI (or fixed PMI) with the randomly selected beam. Note that the median CQI used in 
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 is calculated from the measurement of 
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. Maybe we can fix the rank to 1 in this test. However we never know the behavior for link simulation with RAN4 test configuration, we should to agree with simulation assumption first and then discuss the suitable metric for CRI reporting test. 
Proposal 2: RAN4 should first agree with the simulation assumption for CRI reporting test, and then discuss the suitable metric for CRS reporting test.
2.3
CSI reporting class B, K=1

When K=1 for CSI reporting class B, UE does not need to report the CRI. In this case, UE can use two different codebook sets according to the higher layer signaling; one is same as legacy codebook with ports={2,4,8} (PMI_config=2) and another one is a new codebook in introduce in Rel-13 (PMI_config=1). Although the Rel-13 codebook is given by the multiplication of two precoding matrix W1 and W2, UE only need to report the second codebook W2. 

Since the setting of PMI_config=2 reuses the Rel-12 codebook and RAN4 has already introduced the PMI test with Rel-12 codebook (alternativeCodeBookEnabledFor4TX-r12=TRUE), we don’t need to introduce additional tests. However it might need to introduce a new PMI test because PMI_config=1 uses new codebook dedicated for CSI reporting class B, K=1. If RAN4 agree to introduce the new PMI test for K=1, one candidate is to reuse PMI reporting test with PUCCH 1-1 for Rel-12 PMI test.
Proposal 3: Introduce a PMI reporting test for CSI reporting class B, K=1, PMI_config=1. The test case possibly reuses the PMI reporting test with PUCCH 1-1 for Rel-12 codebook.
2.4
Measurement restriction (MR)
Measurement restriction is a functionality UE estimates CSI only from the most recent CSI reference resources and it is applicable for both CSI reporting class A and B. When the measurement restriction is enabled, UE estimates CSI only from the most recent CSI-RS resource, and this means to avoid the averaged CSI estimation across subframes. According to RAN1 discussion, MR is useful when one beam-formed CSI-RS resource is shared with several UEs. The measurement restriction consists of two types of restrictions; interference measurement restriction and channel measurement restriction.

When the interference measurement restriction is enabled, UE shall estimate the interference for CQI based on the most recent CSI-IM resource for TM10 and based on the CSI reference resource subframe for TM9. Note the interference measurement restriction is applicable for both Class A and B.   
When the channel measurement restriction is enabled, UE shall estimate the channel quality for CQI based on the most recent non-zero power CSI-RS for both TM9/10. Note the channel measurement restriction is applicable only for Class B.
In our view, MR is a CSI estimation procedure. We don’t say it is less important, but considering the RAN4 workload for the other test cases such as PDSCH demodulation with new DM-RS, and CSI reporting class A and B, we would like not to introduce a new test case for MR.
Proposal 4: RAN4 does not introduce a new test case for measurement restriction. 

3
Conclusion

Proposal 1: Introduce new single/multiple PMI tests with PUSCH3-1/PUSCH 1-2 with new Rel-13 codebook supporting 1D/2D port layout. 
Proposal 2: RAN4 should first agree with the simulation assumption for CRI reporting test, and then discuss the suitable metric for CRS reporting test.

Proposal 3: Introduce a PMI reporting test for CSI reporting class B, K=1, PMI_config=1. The test case possibly reuses the PMI reporting test with PUCCH 1-1 for Rel-12 codebook.
Proposal 4: RAN4 does not introduce a new test case for measurement restriction. 
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