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1 Introduction 
The evaluation for IMT-A has shown that single-cell DL MU-MIMO with 4 or 8 transmit antennas at the eNB is an important technique for achieving the required spectral efficiency targets. In [1] we outlined our view of a straightforward MU-MIMO concept for LTE-A, based on improved feedback to support Grid-of-Beams and Zero-Forcing downlink beamforming approaches for increased system capacity. 

In this paper we provide our views on one of the key issues for MU-MIMO in LTE-A identified at RAN1#58bis, namely whether MU-MIMO should be transparent or non-transparent as far as the UE is concerned. 
When we use the term “non-transparent” in respect of MU-MIMO, we mean that a UE receiving a PDSCH transmission knows at least whether or not another UE is co-scheduled in the same RBs. If MU-MIMO is non-transparaent, the amount and types of information provided regarding the transmissions to the other UE(s) is then a further level of detail to be decided. 

2 Signalling considerations for MU-MIMO
The main advantage of non-transparent MU-MIMO is that assistance may be given to the UE to support more advanced receiver processing. This can include techniques such as selecting optimised MMSE combining weights in the reciver, or non-linear interference cancellation techniques.

Considering the timeframe within which LTE-A is likely to be deployed, we believe that such techniques should be supported and encouraged. 
We therefore propose that MU-MIMO for LTE-A should be non-transparent. 

The details of the information signalled to UE are for further study, but could in principle include some or all of:

· Number of co-scheduled UEs

· Identity of DRS patterns used for other co-scheduled UEs 

· Exact resource allocations for any co-scheduled UEs (not necessary if resource allocations for co-scheduled UEs are constrained to occupy the same set of RBs)
· this affects the assumptions the UE can make about whether the interference is constant across all the RBs of its own allocation; on the other hand, with DRS the precoding may vary anyway even within one UE’s allocation. 

· Power offsets

· If the UE can assume that the same EPRE is used for the UE-specific DM RS as for its own data, then there is no need for explicit power offset signalling. This should at least be the case for 2-layer transmission, for which it has been agreed that CDM is used between the UE-specific DM RS for the different layers. However, if FDM or TDM approaches are to be used for the DM RS for higher numbers of layers, then signalling to indicate the power offset between the UE’s data and RS would be important, at least for the higher-order modulation schemes. Further, to support interference cancellation techniques, the signalling of power offsets for the other co-scheduled UEs would also be useful.  
3 Conclusions

We propose that MU-MIMO for LTE-A should be non-transparent, in the sense that a UE receiving a PDSCH transmission should know at least whether or not another UE is co-scheduled in the same RBs.
The details of what information is signalled are for futher study. 
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