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1. Introduction
Downlink MU-MIMO has been discussed extensively in past meetings, both as an extension to dual-layer spatial multiplexing for Rel-9 as well as a technique used in the ITU evaluations. MU-MIMO entails scheduling multiple UEs on the same time-frequency resource(s). Instead of only maintaining orthogonality over time and/or frequency, the spatial dimension is used for separating the signals to the co-scheduled UEs. 
This contribution discusses switching between MU-MIMO and SU-MIMO operation and provides an outline of design considerations to handle the issue.
2. Discussion
The need of standardization of feedback for MU-MIMO is not yet clear [3] . Nevertheless it is instructive to discuss MU-MIMO feedback in case it is deemed necessary to standardize and it is in that context the following should be considered.

A feedback solution for MU-MIMO also needs to include support for SU-MIMO – SU-MIMO, with potential multi-layer transmissions, is after all likely to be extensively used, even in scenarios that are rather friendly towards MU-MIMO. Because of the dynamic nature of typical traffic patterns, dynamic switching is essential. This allows MU-MIMO to handle temporary capacity peaks while continuing to use SU-MIMO for most of the transmissions. It also provides improved possibilities to cope with the dynamically varying channel rank and it would therefore be awkward and error-prone to constantly have to resort to non-synchronized RRC reconfigurations to support multi-layer transmission to a single UE whenever the channel happens to support it. 

Observation

· Dynamic switching between SU-MIMO and MU-MIMO is a prerequisite for making use of MU-MIMO techniques

Support of dynamic switching primarily impacts two areas, transmission schemes within the transmission mode and capabilities of feedback signaling. Transmission schemes for both SU-MIMO and MU-MIMO must both be available within the same transmission mode. Similarly, feedback targeting SU-MIMO and MU-MIMO should be part of the same feedback mode.
Proposal

· Possible to use SU-MIMO and MU-MIMO transmission schemes within the same transmission mode

· Feedback targeting SU-MIMO and MU-MIMO operation should be available within the same feedback mode

For transmission purposes, the extra burden of carrying MU-MIMO related information on the PDCCH may be relatively limited, hence making it feasible to always use the same DCI format regardless of whether SU-MIMO or MU-MIMO is performed. But for feedback, the extra signaling overhead due to simultaneously supporting also MU-MIMO risks to be substantial making it worthwhile to have the possibility of configuring a feedback mode solely optimized for the straightforward case of SU-MIMO and then build upon that functionality to provide additional signaling for MU-MIMO in the feedback mode aiming for SU-MIMO and MU-MIMO operation.
Proposal

· Support for a feedback mode optimized towards the common scenario of SU-MIMO
· For joint SU-MIMO and MU-MIMO feedback,  the SU-MIMO feedback signaling is re-used and in addition extended with additional signaling targeting MU-MIMO

3. Summary and Conclusions
Based on the discussion concerning dynamic switching between SU-MIMO and MU-MIMO we propose the following
· Possible to use SU-MIMO and MU-MIMO transmission schemes within the same transmission mode

· Feedback targeting SU-MIMO and MU-MIMO operation should be available within the same feedback mode (if MU-MIMO feedback is supported)
· Support for a feedback mode optimized towards the common scenario of SU-MIMO
· For joint SU-MIMO and MU-MIMO feedback, if available, the SU-MIMO feedback signaling is re-used and in addition extended with additional signaling targeting MU-MIMO
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