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1. Introduction
The current LTE specifications support TxD based CQI feedback for enabling link adaptation and resource scheduling for TDD operation. In such cases reciprocity is typically used to determine the transmission parameters like antenna weights, MCS and the served UEs without a good estimate of interference or UE receiver processing capabilities. In the RAN1 #80 meeting some contributions have addressed this topic [1][2]. In this contribution we analyze the limitations that a TxD based CQI poses and investigate the possibility of precoded CSI-RS based CQI feeedabck. Note that precoded CSI-RS based feedback is not necessarily limited to TDD operation and is also applicable for scenarios where non-precoded CSI-RS based operation is not efficient from an overhead/complexity perspective. 
2.  Precoded CSI-RS based CSI feedback    
In Rel-8, TxD based CQI feedback scheme was introduced for MIMO operation in TDD, to enable a UE to calculate and report CQI under the assumption of transmit diversity hypothesis. TxD based CQI provides a basic estimate of channel power over interference and noise power, that too depending on the antenna virtualization which is implementation specific. Other important factors affecting link adaptation is left to eNB, including determination of rank, beamforming vector(s), beamforming gain compensation for MCS determination and OLLA. This, in general, leads to a sub-optimal link adaptation performance.
In the case of increased number of TXRUs, the beamforming gain as well as spatial multiplexing capability will be enhanced. In order to harvest the benefit of recirprocity, consideration should be given to optimizing link adaptation for leveraging the full potential of EBF/FD-MIMO. In the following we describe two related strategies for precoded CSI-RS based feedback.
Approach 1:  Cell specific precoded CSI-RS with beam selection feedback
In this scheme, a eNB configures multiple CSI-RSs within a cell where each CSI-RS is precoded differently. Each CSI-RS corresponds to a beam direction – these beam directions are determined by the eNB and are assumed to not change very quickly. The UEs are aware of the different beam directions and beam selection is performed at the UE. In addition, a UE may provide CQI/RI/PMI report or simply a CQI report depending on the number of ports configured within a selected CSI-RS. The link adaptation is helped by the fact that a significant portion of the beamforming gain is included in the CQI reported by the UE (for e.g. when the number of CSI-RS ports is one), the eNB could further depend on reciprocity based on SRS for selection of transmission parameters. 
Approach 2:  UE specific precoded CSI-RS without beam selection feedback
In this scheme a eNB configures a single CSI-RS for a UE that is precoded specifically for the particular UE. The precoding beam is determined by the eNB using reciprocity from the received SRS – since the precoding is UE specific, the precoding is allowed to change quickly. Each UE is assumed to be aware of a single CSI-RS and no beam selection feedback is necessary. It is assumed that 2 CSI-RS ports will typically be configured for a 2Rx UE. A UE may provide CQI/RI report based on the configured CSI-RS. The link adaptation here is enhanced because the UE is able to provide post-beamforming and post receiver CQI feedback.
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3. Conclusion
In this contribution we discussed two approaches for enhancing the link adaptation performance for TDD FD-MIMO systems – both of these approaches utilize precoded CSI-RS resources and allow beamforming gain/receiver impact to be included in the CQI report from the UE. We believe these approaches should be further studied and can enable FD-MIMO systems to fully leverage reciprocity for TDD operation.
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