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Introduction
In RAN#65 meeting, new WID [1] of study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE is agreed, and one of the objectives is to evaluate the need for enhancement on diversity transmission scheme. In Rel-10, transmission mode 3 is large delay cyclic delay diversity scheme, the UE may assume that an eNB transmission on the PDSCH would be performed according to large delay cyclic delay diversity, but the demodulation is based on CRS, it is difficult to be extended to FD MIMO, because the number of TXRUs can be as large as 64. Since the DM RS has been introduced in Rel-10 to do demodulation in transmission mode 9, it is straightforward to consider supporting DM RS based LDD open loop transmission scheme derived from transmission mode 3.
In this contribution, we give our proposal of enhancement on diversity transmission scheme of large delay CDD.
Enhancement of diversity transmission scheme for FD-MIMO
Transmission mode 3 is open loop spatial multiplexing using antenna ports with cell specific reference signals, in this mode, the UE side will not feedback the PMI information to eNodeB, and feedback the RI information of PDSCH according to the measurement configured by the eNodeB. Then eNodeB will decide the rank number and choose the precoding scheme from either SFBC or spatial multiplexing. The performance of transmission mode 3 is especially better in medium or high speed mobile scenarios.
For transmission mode 3 scheme, the precoding vector is fixed, when the number of transmission antenna is 4, for RI=1, the SFBC transmission diversity precoding is adopted, for RI=2/3/4，the fixed codebook vectors of index 12/13/14/5 is cyclically adopted according to transmission time. In addition to precoding vector, there are two matrix to accomplish cyclic delay diversity, which are U and D(i). If the layer number is v, then the size of both these two matrices are v plus v, in which U is a DFT matrix to map the layer to virtual antenna port to distribute the signal energy of each layer to virtual antenna port uniformly, D(i) is a cyclic delay diversity matrix to realize the time delay of 1/v between different antennas. To be mentioned here is that both demodulation and channel measurement are based on CRS antenna port.
If we extend transmission mode 3 to support full dimension MIMO, and still use CRS to do demodulation and channel measurement, the CRS antenna port has to be extended to maximum 64, or the maximum 64 TXRUs has to be virutalized into 4 CRS antenna ports. The other alternative is to do demodulation by using DM RS and channel measurement by using CSI-RS, that is to say to introduce a new transmission scheme to better support open loop transmission for FD-MIMO, then an eNodeB would apply precoding to PDSCH transparent to a UE, and form UE specific beam according to the long term measurement of UE or UL measurement. To be mentioned here, since DFT matrix U has distributed the signal energy of each layer to virtual antenna port uniformly and D(i) varies subcarrier by subcarrier, so the channel quality among different layers are similar, one CQI feedback for two transport blocks is more accurate.
Proposal: introduce DM RS based open loop LD-CDD transmission scheme to support FD-MIMO, to get better performance in medium or high mobile scenarios, and also to reduce the overhead of common reference signal and uplink control channel.
Conclusion
In this contribution, we propose to introduce DM RS based open loop LD-CDD transmission scheme for FD-MIMO, because in one aspect, by using fixed cyclical precoding vectors it is more robust to CSI feedback error and Doppler effect in medium or high mobile scenarios, and on the other hand, it can also reduce the overhead of common reference signal and uplink control channel.
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