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1 Introduction and Background
In the E-UTRA, the user equipment (UE) reference configuration supports two receive antennas. The spatial diversity offered by these two antennas can also be employed for transmission by means of adaptive antenna switching. Notably, the UE hardware capability does not need to be changed significantly since only one RF transmitter circuitry is required. Moreover, time switched transmit diversity (TSTD) is also being considered for the random access channel (RACH). The use switch, which can even be as simple as a good isolation diode, entails much lower hardware resources than a second RF chain that is required by SU-MIMO. This has beneficial implications for improving the system performance and reducing its cost.

The performance gains of adaptive antenna selection have been demonstrated using link-level and system-level simulations in the presence of antenna correlation, unequal antennas, and practical channel estimation with feedback delays. Antenna selection is also compatible with MU-MIMO and enhances its performance. 

This contribution aims to demonstrate the basic consensus among the proponent companies about the basic physical layer mechanisms required to enable uplink transmit antenna selection. As we discuss below, the benefits of antenna selection can be realized with minimal standards impact. 
2 Implementing antenna selection:

The two key aspects related to adaptive antenna selection are:

1. Selecting of best antenna by eNodeB
2. Communicating the decision of eNodeB to UE 

The current uplink frame structure enables an implementation of antenna selection with minimal standards impact. 

Selecting the best antenna by eNodeB

The broadband sounding channel is transmitted by the unselected antenna periodically on the basis of a trigger. The rest of the OFDM symbols in the TTI are transmitted by the selected antenna. Doing so enables the eNodeB to estimate the channel from the unselected antenna to it and select the best antenna (using an implementation-dependent criterion). The use of the broadband sounding channel also enables the eNodeB to do frequency-domain scheduling when the unselected antenna’s channel is better. The transmission of the broadband pilot from the selected and unselected antennas is shown in Figure 1.
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Figure 1: Transmission of broadband pilot by selected and unselected antennas to enable selection of the best antenna 
Communicating to the UE about antenna for transmission

Communicating to the UE about the antenna it should transmit with requires at most one bit of feedback for 2 transmit antennas and 1 RF chain. This can be implemented, for example, using:

1. L1/L2 control signaling, or

2. Minor modification to the link adaptation header 

The mechanism to be used is FFS. 
3 Conclusions
Adaptive antenna switching exploits the spatial diversity of the two antennas that are already assumed in the reference configuration without incurring a significant hardware, reference signal, or signaling overhead. We therefore recommend that UL antenna selection be included in the LTE stage 2 specifications. 
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