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1. Introduction
In this contribution, we analyze the simulation results presented in our companion paper [1], and also provide our view on techniques that can be considered for Rel-12 DL-MIMO enhancement work item.  
2. Feedback enhancement   
2.1 Feedback frequency granularity
From our simulation results in [1], increasing frequency granularity for PMI in mode 3-2 seems to provide 4-6% gain for average throughput, for both SU-MIMO and MU-MIMO. Increasing the PMI feedback granularity in the frequency domain seems more useful for cross-polarized antennas. The impact on specification seems limited as it affects only the PUSCH-based aperiodic feedback.    
Proposal: Support PUSCH mode 3-2 in Rel-12. 
2.2 Enhancement on interference measurement – MU-CQI
In order to support MU-MIMO operation, UE’s feedback should enable eNB to determine SU/MU selection, the best UE pairing, and the corresponding MCS. The challenge is that these decisions depend on eNB’s prediction of MU-MIMO performance. Prediction of MU-MIMO performance can be very difficult because the baseline IRC receiver is sensitive to the accuracy of interference covariance matrix estimation. 
The sensitivity of CQI under interference mismatch for IRC receiver was investigated in [1]. There we observe:

· Accurate CQI which is derived at the “correct” interference condition is important.
· Compared to a “mismatched CQI”, ~10% average throughput degradation is seen where a mismatched CQI is the one derived assuming omni-directional interference.   

· With feedback delay when the chance of interference mismatching increases, performance degrades more significantly (~20%). But using the CQI derived under omni-directional interference seems to give more robust performance.
It is expected that IRC receiver will also be sensitive to the MU interference modeling and mismatch. Hence, in our view, improving SU/MU-CQI is particularly important. Of course, MU-CQI is not only a function of the IRC receiver processing, it is also a function of the UE pairing and MU precoding, both of which depends on UE feedback. But we are emphasizing here particularly the MU-CQI after MU scheduling decision is made.  
With the introduction of multiple CSI processes and IMR-based CSI measurement in Rel-11, it is possible to better support MU-CSI feedback without further specification changes in Rel-11. Each CSI process is configured by the association of channel part, NZ CSI-RS, and interference part, IMR. As an example, one “SU-CSI” process defines the IMR in a way that there is no associated intra-cell MU interference on the defined IMR. Additionally, one or more “MU-CSI” processes define IMR where MU interference is present on the IMR. 
In the case that eNB knows the MU precoding and UE pairing (say predicted from the reports of “SU-CSI” process), IMR can be configured in the way that the measured interference exactly matches that of the actual MU transmission. Such IMR-based MU-CSI process can provide a very good match between estimated MU-CQI after IRC processing and the actual post-IRC CQI. Intelligent IMR configuration and corresponding CSI feedback also help UE to reflect its capability in eliminating inter-cell and intra-cell interference. For example, MMSE-IRC or SIC algorithms may be used. However, in this approach eNB needs to pre-determine the precoders of expected inter-user interferences for IMR. This may limit eNB’s scheduling flexibility for user-pairing and precoder-selection.
On the other hand, if the MU precoding is not decided or could change, it may not be straightforward to say that the IMR based measurement is better. The question is what eNB can do to make the interference on IMR to reflect the intended hypothetical interference condition, or the average condition under a set of scenarios. A hypothetical condition could include multiple MU interference instead of just one.     
Proposal: Consider to use Rel-11 multiple CSI-process as a starting point to support MU-MIMO. Further study IMR configuration for enhanced MU support. 

3. Conclusion 
In this contribution we provide our views on frequency granularity enhancement in mode 3-2 and interference measurement to improve CSI feedback in Rel-12. Based on these observations from the system performance evaluations, we have the following proposals:
· Support PUSCH mode 3-2 in Rel-12. 
· Consider to use Rel-11 multiple CSI-process as a starting point to support MU-MIMO. Further study IMR configuration for enhanced MU support. 
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