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Introduction
The number of (individually controllable) antenna elements for downlink transmissions may vary, from a relatively small number in site installations similar to today’s LTE to a hundreds or more antenna elements in more advanced installations. The new RAT need to be designed with all these deployments in mind and cannot focus on just one of the scenarios. Irrespective of the number of antenna elements, advanced multi-antenna techniques (beamforming, spatial multiplexing, massive multi-user MIMO, …) are expected to play an important role for the new RAT. For example, beamforming can be used to improve coverage for a certain data. However, in order to exploit the extended coverage it is also important to ensure that control signaling and other supporting signals reach the UE.
Downlink control signaling
In LTE, the downlink control information (DCI) is communicated via the physical downlink control channel (PDCCH) and the enhanced PDCCH (EPDCCH). The PDCCH uses cell-specific reference signals and is therefore problematic to beamform irrespective of whether the control information is of relevance for only one UE, which is the typical case, or for a group of UEs. This can in some deployments limit the possibilities to fully exploit beamforming and advanced multi-antenna transmission.
Proposal: it should be possible to use UE-specific beamforming for downlink control signaling
Multi-user MIMO is a technique to simultaneously schedule multiple users on the same time-frequency resource and rely on the spatial properties for the channel to avoid excessive interference between the transmissions. In situations when this can be used for the data part of the transmission the same approach should in principle be applicable to the associated control signaling as well. One possibility to achieve this is to locate (parts of) the control signaling in the data region, for example by extending the search spaces (if search spaces are used).
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Conclusion
The following proposals are made:
· it should be possible to use UE-specific beamforming for downlink control signaling
· control signaling should be able to benefit from multi-user MIMO similarly to data



