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1
Introduction
As part of the discussion on real-life issues within the DL-MIMO study item, rank reporting was brought up as a potential topic.  In this contribution we present our views on the issues that were raised as part of the previous discussion and also address on how they could be incorporated into the already ongoing work on CSI feedback enhancements.  We also point out that as some of the previously raised issues are closely tied to implementation, some of the topics may be best addressed in RAN4. 

In companion papers we address our general views on feedback in support of DL-CoMP and DL-MIMO [1] and on time misalignment and calibration issues [2].  Potential control channel enhancements are discussed in [3].  

2
Discussion 

Rank reporting was raised as a real-life MIMO issue as part of the discussion at RAN1#65.  More detailed discussions took place at RAN1#66 and an email discussion was triggered.  As part of these discussions, three scenarios were highlighted, namely: 
· Large power imbalance between antenna ports
· Interference estimation

· Enhancements related to dynamic switching between SU/MU-MIMO

The above issues are quite diverse and therefore it seems worthwhile to discuss separately on how they may be best addressed.  We view this as particularly important since rank reporting is an integral part of the current LTE feedback reporting framework.  The issues raised above are therefore already in the scope to the ongoing study on general CSI feedback enhancements for which RAN1 has spent significant time discussing and aligning evaluation assumptions.  In our view the above applies particularly to the areas of interference estimation and dynamic SU/MU-MIMO enhancements which in our view should be studied as part of the general CSI feedback topic. 

Proposal: 

· Address interference estimation and enhancements to dynamic SU/MU-MIMO switching as part of the ongoing studies on CSI feedback enhancements

Potential issues relating to rank reporting in scenarios with large power imbalance between antenna ports were raised in [4] and [5], respectively.  Despite the practical relevance of such scenarios, it is unclear to what extent this topic is relevant to RAN1.  As part of previous discussions, and especially as part of the official post-RAN1#66 email discussion on this topic, the majority of companies viewed this issue as implementation dependent and as best addressed by RAN4.  We share this view believe that no change is needed to current RAN1 specification.  
Proposal: 

· Rank reporting in scenarios with large power imbalance is already properly supported by current RAN1 specification.  Concerns regarding specific implementation are best addressed by RAN4. 

3
Conclusions

In conclusion, we have presented views on the rank reporting issues that were previously raised as part of real-life MIMO topics.  The proposals can be summarized as follows:  
· Address interference estimation and enhancements to dynamic SU/MU-MIMO switching as part of the ongoing studies on CSI feedback enhancements
· Rank reporting in scenarios with large power imbalance is already properly supported by current RAN1 specification.  Concerns regarding specific implementation are best addressed by RAN4. 

References

[1] R1-113386, “Feedback in support of downlink CoMP and MIMO,” Qualcomm Incorporated, RAN1#66bis, October 2011. 
[2] R1-113394, “Time misalignment and calibration,” Qualcomm Incorporated, RAN1#66bis, October 2011. 
[3] R1-113396, “E-PDCCH Requirements,” Qualcomm Incorporated, RAN1#66bis, October 2011. 

[4] R1-111330, “Considerations on Real-Life DL MIMO Aspects,” Ericsson, ST-Ericsson, RAN1#65, May 2011. 
[5] R1-112091, “Discussion on Real-Life DL MIMO Issues,” Ericsson, ST-Ericsson, RAN1#66, August 2011. 



















































PAGE  
2/2

