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1. Introduction

In RAN4#68bis meeting, the discussion on further Downlink MIMO enhancement (i.e. eDL-MIMO-enhancement) has been kick-started. It was agreed that there is no impact on UE RF and RRM core requirements for this work item [1]. In this contribution, we provided some analysis and proposals for CSI reporting performance requirements.
2. Discussion
In Rel-12 DL MIMO enhancement work, the main enhancements can be summarized in the three following aspects: 
· New 4Tx codebook
· New codebook sub-sampling in PUCCH1-1 submode1 and 2, and PUCCH2-1 
· Feedback mode PUSCH3-2
The detailed enhancements have been provided in [2]. Based on these enhancements, it could be observed that only PMI reporting needs to be tested and no demodulation and CQI/RI are required. In CQI reporting tests, sub-band PMI reporting is disabled in order to remove the influence of PMI gain. From the reporting accuracy perspective of sub-band CQI test for PUSCH 3-1 and PUSCH 3-2, their performance is very similar, under the same set of assumptions apart from PMI reporting disable mechanism. As sub-band CQI reporting has been tested with PUSCH3-1, from the perspective of CQI tests, CQI reporting with PUSCH3-2 can be avoided. Therefore, we propose to verify only PMI reporting performance for DL MIMO enhancement, including both rank1 codebook and rank2 codebook.
Proposal 1: Only PMI reporting needs to be tested, including both rank1 codebook and rank2 codebook.
The follows are some consideration and analysis on the test coverage and simulation assumptions for PMI reporting. 
Reporting mode
For single PMI, wideband precoding matrix indicator is reported. Then, PUCCH1-1 submode1, submode2 and PUCCH2-1 with new codebook sub-sampling can all be as the reporting mode for single PMI tests. However, in order to simplify test cases, it may be not necessary to cover all these three reporting modes. From the existing specifications, there is no test case about PMI reporting with PUCCH1-1. For PUCCH1-1 submode1 and 2, their sub-sampling methods are different as well joint coding methods. So it is proposed to use PUCCH1-1 submode1 and 2 as the reporting mode for single PMI tests. 

For multiple PMI, PUSCH3-2 is just used as the reporting mode.
Proposal 2: It is proposed to use PUCCH1-1 submode1 and 2 for single PMI and PUSCH3-2 for multiple PMI.

Transmission mode

In DL MIMO enhancement, the enhanced 4Tx codebook can be used in transmission mode 8, 9 and 10. According to specifications, CSI is reported with CRS for TM8 and with CSI-RS for TM9 and 10. Since only existing Rel-12 UE can support the new codebook，PMI reporting performance should be tested in connection with Rel-12 UE. In most instances, CSI is reported by Rel-12 UE based on CSI-RS. Hence, PMI reporting accuracy performance can be verified in TM10 for DL MIMO enhancement.

Proposal 3: PMI reporting accuracy should be verified in TM10.
Channel model

In practical networks, either cross polarization or uniform linear array can be configured for 4Tx antennas in eNB. In the existing RAN4 specifications, no channel model for 4Tx antenna X-pol is defined. However, in RAN1 work on codebook enhancements, the 4Tx X-pol channel model is primarily used for DL MIMO enhancement. Moreover, it will be good to define 4Tx X-pol channel model in RAN4 also, and the relevant correlation parameter for 4x2 antenna configuration. Therefore, we propose to use X-pol channel model and 4x2 antenna configuration for PMI tests.
In high spatial correlation scenario, channel variability is low in time domain and frequency domain. This is beneficial to reflect the characteristic of long time and wide band of W1. But due to low variability in long time, it is caused that almost the same W1 is reported in test. In this case, the variability requirements of follow W1 could not be fulfilled. Moreover, the state of the gain of follow W2 is not clear. On the opposite, in low spatial correlation scenario, channel variability is high. It can match the characteristic of short time and sub-band of W2 and reflect the variability of follow W1. However, in low correlation channel, it is unknown whether to guarantee the gain of follow W1. In order to verify the performance of 4Tx enhanced codebook in overall, regardless of joint or separate testing of W1 and W2, these factors should be considered.
As above, for PMI reporting tests, the channel correlation should be determined through initial simulation.
Proposal 4: It is proposed to use X-pol channel model and 4x2 antenna configuration for PMI tests. The channel correlation should be determined through initial simulation.
Test method of W1 and W2

Enhanced 4Tx codebook is composed of two components, but actually the two components are used as a whole in practice. In Rel-10 eDL-MIMO, the test method of W1 and W2 was discussed extensively. Then, all kinds of test metrics about separate testing of W1 and W2 were considered, while joint testing was finalized. Thus, we don’t need to repeat the work related to test method of W1 and W2. The test method in Rel-10 can be re-used, i.e. joint testing of W1 and W2.
Proposal 5: Joint testing of W1 and W2 can be re-used as Rel-10.
3. Conclusions
In this contribution, we provide some analysis and consideration on CSI tests for DL MIMO enhancement. And according to the analysis, the relevant proposals are provided as following:
Proposal1: Only PMI reporting needs to be tested, including both rank1 codebook and rank2 codebook.

Proposal2: It is proposed to use PUCCH1-1 submode1 and 2 for single PMI and PUSCH3-2 for multiple PMI.
Proposal3: PMI reporting accuracy should be verified in TM10.

Proposal4: It is proposed to use X-pol channel model and 4x2 antenna configuration for PMI tests. The channel correlation should be determined through initial simulation.
Proposal5: Joint testing of W1 and W2 can be re-used as Rel-10.
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