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1. Introduction
An open issue relating to UE Antenna Selection when the UE has two transmit antennas is the interpretation of which antenna the UE should use for the PUSCH transmission. Two options are being considered:

a) Include 1 bit in the UL grant

b) If the UL grant is in odd/even sub-frames, PUSCH transmission is from the first/second antenna. If there was an UL grant in the previous sub-frame, the same antenna is used [1].

Option (b) constrains the scheduler with possible increase in the scheduling delay and is not desirable [2]. In this contribution, we present our views on option (a) for UE Antenna Indication for initial transmissions as well as re-transmissions.

2. Proposal
For initial transmission from UEs with two Tx antennas (and when configured for SRS transmission from both antennas) :
· Explicit signaling of selected Tx antenna for UEs with multiple transmit antennas (eNodeB will know which UEs have 1 or 2 transmit antennas). Two methods are possible for explicit signaling:

· A separate DCI format (e.g. 0A) defined with an explicit bit for indicating transmit antenna 0 or 1 (as discussed in Athens). eNode-B to use the appropriate DCI format for a UE as it knows which UEs have 1 or 2 transmit antennas
· DCI format 0 with Implicit Antenna Indicator Encoding: The antenna indicator can be implicitly encoded with DCI format 0 by an antenna-specific scrambling or antenna-specific CRC. For example, the PDCCH CRC (of DCI format 0) is masked to indicate the antenna the UE should use in addition to the UE ID specific CRC masking (e.g. CRC mask of all 0’s or 1’s, bit inversion, bit reversal, CRC bits unmasked by UE-ID for CRC size larger than UE-ID). Alternatively, a concatenated DCI and Antenna Indicator bit stream is used to compute the CRC but the indicator bit is not transmitted or computing CRC for two repetitions of the DCI information for indicating transmit antenna 1. Such encoding is only performed for a UE supporting 2 transmit antennas. This avoids transmission of an explicit bit.
For retransmissions from UEs with two Tx antennas (and when configured for SRS transmission from both antennas): 

· Adaptive HARQ: The Antenna Indicator (1 bit or implicit encoding) is always sent in the UL grant to indicate the antenna to use. For example, for a high Doppler UE with adaptive HARQ, the eNode-B can indicate the UE to switch transmit antenna alternatively or select the primary antenna.
· Non-Adaptive HARQ: The UE behavior is unspecified as to which antenna to use. Thus, for low Doppler conditions, the UE can use the same antenna as that signaled in the UL grant while at high Doppler UE can hop between antennas or select the primary antenna. For large number of retransmissions with non-adaptive, the antenna indicated on the UL grant may not be the best and it is better to let the UE select the antenna to use. If the eNode-B wants the UE to use a specific antenna for the retransmissions, it can use adaptive HARQ. 

When a UE with two Tx antennas but configured for SRS transmission from one (primary) antenna, the Antenna Indicator is not signaled and UE transmits only from the primary antenna. 
For the case when a UE with two Tx antennas but not configured for SRS transmission from either antenna, the UE behavior is unspecified as to which antenna it uses for UL transmissions.
3. Conclusion
Explicit indication of the selected Tx antenna is desirable to provide maximum scheduling flexibility. Thus, we propose:

For only UE with two Tx antennas (and when configured for SRS transmission from more than one antennas):

· For initial transmission: Antenna Indication via UL grant - 1-bit (new format 0A) or implicit encoding (format 0)
· For Adaptive HARQ: Antenna Indicator (1 bit or implicit encoding) always sent in the UL grant 

· For Non-Adaptive HARQ: UE behavior is unspecified as to which antenna to use

When a UE is configured for SRS transmission from one (primary) antenna, the Antenna Indicator is not signaled and UE transmits only from the primary antenna. 

When SRS is not configured for a UE with two Tx antennas, the UE behavior is unspecified as to which antenna it uses for UL transmissions.
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