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1. Introduction
In 3GPP RAN1#48 meeting, it was decided that a UL closed loop (CL) antenna selection transmit diversity (ASTD) is supported as an option for FDD and half duplex FDD [1]. In RAN1 #52bis meeting [2], CLASTD and, in particular, the signaling of the antenna selection to the UE were discussed  based on contributions [3], [4]. In this contribution, we present our preference for PUSCH antenna selection signaling after RAN1#52bis meeting and propose a way forward.
2. Preferred DL signaling scheme for UL antenna selection
When the closed loop ASTD is employed for PUSCH, the antenna selection is signaled on the DL to the UE, which essentially requires one bit of information. Multiple signaling schemes have been proposed in recent RAN1 meetings, including:

· Explicit signalling with 1 bit on UL grant [3]

· If the UL-SCH assignment is in odd/even sub-frames, PUSCH transmission is from the first/second antenna. If there was an UL-SCH assignment in the previous sub-frame, the same antenna as in previous transmission is used [4]

· Implicit indication using antenna-specific scrambling for the CRC of DCI Format 0 (without the CRC) [3]
During the RAN1#52bis meeting, a point that there exists one bit in FDD UL grant without specified usage was raised, and the potential use for the bit was discussed. We see that the indication of ACK reservation on PUSCH provides more efficient usage for the unspecified UL grant bit than the signaling of antenna selection. This is due to the performance gains obtained with the explicit indication of ACK reservation on PUSCH, as shown in [5]. Additionally, there is a viable alternative for the UL antenna selection signaling without use of explicit bit. It should be also noted that the benefits of the PUSCH ACK reservation indication are equally important for UEs both with and without UL antenna selection.  Hence, our preferred signaling scheme is the implicit signaling based on the UL grant subframe numbers. It allows for CL antenna selection while leaving room for more efficient use of the unspecified bit in the UL grant.  
Regarding retransmissions, it is proposed that the same antenna is used as in the first transmission. This is because there is no reason to believe that the other antenna would be better than the one that was selected for the first transmission.
3. Conclusions
In this contribution, the proposed signalling schemes for UL CL antenna selection were briefly summarized. As a way forward, we proposed that 

· The UL antenna selection is implicitly signalled with the subframe numbers of UL grants.
· The same antenna as in previous transmission is used if there was a PUSCH assignment in the previous sub-frame

· The same antenna as in the first transmission is used for retransmissions
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Appendix
In the proposed signaling scheme, the indication of the selected transmit antenna is associated to the subframe for which UE receives first UL scheduling grant after a break in the consecutive UL scheduling grants. The scheme can be illustrated as follows:

· Node B signals the selection of the transmit antenna by starting a resource allocation for the UE in a subframe corresponding to the selected antenna. 
· The antenna selection remains unchanged as long as UE receives UL scheduling grants for the consecutive subframes.
· UL scheduling grant in an even subframe indicates the selection of Tx antenna 1, while a scheduling grant in an odd subframe indicates the selection of Tx antenna 2 (or vice versa). Association between even/odd subframe and Tx antennas can be done with RRC signaling.  
A block diagram of the required antenna selection logic is presented in Figure 1. Further details for the proposed CL antenna selection signaling can be found in [4]. 
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