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1. Introduction
Antenna selection techniques at the transmitter and receiver were proposed in the RAN1#42 London meeting [1][2]. Gains from antenna selection for the OFDM downlink and the SC-CP uplink were shown in [1] in combination with several MIMO schemes such as STTD and spatial multiplexing. Gains were demonstrated for different UE speeds, feedback delays, and in the presence of antenna correlation. Reference signal structures tailored for antenna selection for the uplink were also considered in [2].
In antenna selection, an optimal subset, which depends on the channel conditions and the MIMO scheme being used, of the available antennas is selected and used for transmission or reception. A variety of selection criteria that trade-off computational complexity and performance, and are tailored to the transmitter and receiver design are available in the literature.  

Antenna selection enables the use of more antennas without increasing the hardware resources required to support them. It is well suited to work with higher order downlink and uplink MIMO, as envisaged in Section 7.1.1.4 and 7.3.1.4 in TR 25.814 [3]. This increases the diversity order, which is a crucial aspect when considering LTE requirements related to cell edge and spectrum efficiency in Sections 7.1 and 7.2 of TR 25.913 [4]. Equivalently, when the number of antennas is not increased, antenna selection requires significantly fewer hardware and signal processing resources, and yet does not affect the diversity order for channels with small multipath dispersion. It is therefore in line with the LTE complexity requirements listed in Section 11 of TR25.913 [4]. For channels with greater multipath dispersion, the loss in diversity order is marginal. It can be flexibly deployed and merged with other MIMO schemes.  
Antenna selection at the transmitter requires that only the index of the subset of antennas to be used needs to be fed back. Therefore, the feedback requirements are considerably simpler compared to eigenbeamforming or other closed-loop transmit diversity techniques. In order to be effective, eigenbeamforming or closed-loop transmit diversity techniques such as TxAA require that the beamforming weights be feedback on a per subcarrier basis or on a per chunk basis, where a chunk consists of multiple subcarriers. This imposes a significantly greater feedback burden. Therefore, antenna selection techniques can deliver benefits even at the higher UE speeds envisaged for LTE. 
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7.1.1.4    MIMO
The baseline antenna configuration for MIMO is two transmit antennas at the cell site and two receive antennas at the UE. The possibility for higher-order downlink MIMO (more than two TX/RX antennas) should also be considered. 

7.1.1.4.1 Aspects for LTE MIMO 

Aspects to consider for LTE MIMO discussions are as follows:

Micro-cellular/Hot-spot and macro cellular environments should be considered in performance evaluation

Not increase number of operation modes unnecessarily. Impact on receiver architecture should also be considered

Realistic assumptions have to be taken into account when comparing different MIMO concepts, such as feedback errors and delays, needed multi-antenna reference signal overhead and its effect on performance, complexity and signalling requirements etc. The resulting reference signal and signalling overheads in both uplink and downlink have to be justified by the shown improvements

Antenna selection, which enables the use of multiple antennas at the transmitter and receiver without significantly increasing the RF requirements of the devices, shall be considered in conjunction with the MIMO schemes. In antenna selection, an optimal subset, which depends on the channel conditions, of the available antennas is selected and used for further baseband processing. 
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