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1 Introduction
This contribution initializes the study on the RAN4 requirements for the work item of “Further Downlink MIMO Enhancement for LTE-Advanced”. Firstly we will briefly summarize the progresses in RAN1. Then we will evaluate the impacts on RAN4 specifications and provide the high level analysis on the framework of requirements, especially on the performance requirements. 
2 Summary of progress on DL MIMO enhancement WI
The work item of DL MIMO enhancement was focused on 4Tx configuration and the whole work could be divided into two parts as follows:
· Codebook enhancement: 

· New codebook with two-stage codebook structure with finer spatial domain granularity and good support of different antenna configurations;
· CSI-process codebook configuration;

· Codebook down sampling in PUCCH 1-1 submode1/2 and PUCCH 2-1.
· New feedback mode:

· PUSCH 3-2 (sub-band PMI and sub-band CQI) reporting mode
3 Impacts on RAN4 core requirements
As is well know, RAN4 core requirements include RF requirements, RRM core requirements and CSI framework.

Firstly, the same as eDL-MIMO, FeICIC and EPDCCH, the new techniques mainly focuses on the baseband. No new power boosting or power control schemes were defined and 4Tx has already been supported sine Rel-8/9. So there is no new RF requirement for DL MIMO enhancement WI.
· Proposal 1: no new RF requirement will be introduced for DL MIMO enhancement. 

Secondly, the new techniques specified for DL MIMO enhancement do not change the mechanism of cell identification, RLM, RSRP and RSRQ measurement, and positioning. So there would be no impacts on RRM requirements in RAN4.
· Proposal 2: no new RRM requirement will be introduced for DL MIMO enhancement. 

Thirdly, the new feedback mode PUSCH 3-2 and the new 4Tx codebooks were specified. We should evaluated whether the existing test metrics and channel models used for the existing CSI tests could be reused in DL MIMO enhancement work item.
· Proposal 3: whether the new test metrics and channel models should be introduced is FFS considering PUSCCH 3-2 feedback mode.
4 Impacts on RAN4 performance requirements
4.1 Tests for the new codebook
This WI focuses on the design of new codebook. It seems that no new demodulation requirement is needed. Like 8Tx codebook verification, new PMI requirements should be designed to verify the performance of 4Tx codebook. So we think that:
· Observation 1: it seems that no new demodulation performance requirement is needed for verification of the UE performance and functionality to support the new 4Tx codebook.
· Observation 2: it seems that only PMI tests are needed to verify the performance using 4Tx codebook and no CQI and RI test are needed.
The new 4Tx based codebook is applicable to TM8/9/10 and to both FDD and TDD. Similar to 8Tx codebook the two-stage codebook structure is used for the 4Tx codebook, and thus we may need to test the pre-coding adaptation performance by following W1 and W2 separately. And the different CSI feedback modes could be used together with new codebooks. So in order to define the new requirements, the following issues need further study:
· What transmission modes should be used out of TM8/9/10 for the requirements?

· What CSI feedback modes (including PUCCH 1-1 sub-mode1/2, PUCCH 2-1) should be configured for the tests?

· Whether rank-1 and higher rank codebooks all should be verified?

· Whether ULA or X-pol channel matrices should be used?
· Whether W1 and W2 should be test separately or together within one test?

· Whether the existing test metrics for 8Tx could be reused?
4.2 Tests for PUSCH3-2

The new feedback mode is defined, which could be used for both CRS and CSI-RS based CSI feedback. We should study whether both CRS and CSI-RS based feedback need to be verified.
In our opinion the purpose of PUSCH 3-2 tests would be to verify the gain of both subband CQI and subband PMI. Whether they are tested in one test or separately are FFS.
· Proposal 4: the purpose of PUSCH 3-1 test is to verify the performance gain by using subband CQI and subband PMI link adaptation.

Regarding the test metrics of PMI tests, the pre-coding gain of following PMI over the random pre-coding for the existing PMI requirements might not be suitable. Maybe we should verify the pre-coding gain of following the reported subband PMI over following wideband PMI.
· Proposal 5: for PUSCH3-2 tests, it is suggested to consider the pre-coding gain of following the reported subband PMI over following the wideband PMI as the candidate of the new test metric.

In order to define the new requirements, the following issues need further study:

· Whether both CRS based and CSI-RS based test cases should be defined?
· Whether the new channel model and corresponding new test method should be specified?
· Whether the gain of simultaneously using subband CQI and subband PMI should be verified? 

5 Conclusions

In this paper, we initialize the discussion on the performance requirements for DL MIMO enhancement. We summarize our observations and proposals as follows:
For the core requirements, 

· Proposal 1: no new RF requirement will be introduced for DL MIMO enhancement. 

Secondly, the new techniques specified for DL MIMO enhancement do not change the mechanism of cell identification, RLM, RSRP and RSRQ measurement, and positioning. So there would be no impacts on RRM requirements in RAN4.

· Proposal 2: no new RRM requirement will be introduced for DL MIMO enhancement. 

Thirdly, the new feedback mode PUSCH 3-2 and the new 4Tx codebooks were specified. We should evaluated whether the existing test metrics and channel models used for the existing CSI tests could be reused in DL MIMO enhancement work item.

· Proposal 3: whether the new test metrics and channel models should be introduced is FFS considering PUSCCH 3-2 feedback mode.

For the performance requirements for the new 4Tx codebook:

· Observation 1: it seems that no new demodulation performance requirement is needed for verification of the UE performance and functionality to support the new 4Tx codebook.

· Observation 2: it seems that only PMI tests are needed to verify the performance using 4Tx codebook and no CQI and RI test are needed.

For the PUSCH3-2 feedback mode test,
· Proposal 4: the purpose of PUSCH 3-1 test is to verify the performance gain by using subband CQI and subband PMI link adaptation.

· Proposal 5: for PUSCH3-2 tests, it is suggested to consider the pre-coding gain of following the reported subband PMI over following the wideband PMI as the candidate of the new test metric.

And a number of open issues are identified for further study.






