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1 Introduction
This is a resubmitted paper based on the contribution R1-073313  for Athens  meeting.
With the constraint of having two transmit antennas and one RF chain at each user equipment (UE) in order to lower the UE complexity, antenna switching transmit diversity (ASTD) on up-link (UL) is an alternative to potentially increase the system capacity [1] [2] [3]. The ASTD could rely on either open-loop basis or closed-loop basis. With open-loop ASTD [1] [2] which was decided to be an implementation issue at the Sorrento meeting, a significant antenna switching gain can be achieved. With closed-loop ASTD [3] which was adopted as an LTE working assumption at the St. Louis meeting, further gain can be provided thanks to feedback information from eNode-B. This can be accomplished using a single bit control channel from eNode-B to each UE [4].
In this contribution, we discus the control channel for ASTD, focusing on two issues [5]:
· The first is related to the adaptation between open-loop ASTD and closed-loop ASTD based on UE channel conditions. For example, at high velocity, it is better for the UE to use open-loop ASTD, and vice versa.

· The second is related to closed-loop ASTD, without the additional single bit of control channel for selected antenna indication.  Our proposal is to reuse the existing MCS indicator to contain both the MCS level (using a kind of differential feedback manner) and antenna switching information by reconfiguring MCS fields [5].
2 UE Velocity Measurement

UE velocity can be measured by either eNode-B or individual UE, over a long time period, e.g., 200msec. Whether the measurement is in the eNode-B or the UE will impact the control channel design for adaptive ASTD. We believe that both options are equally acceptable.
3 Up-Link Control Channel

If UE velocity is measured by UE:

Each UE has to send the request to serving eNode-B to indicate the mode switching only if the ASTD mode switching is necessary (in this case, the velocity level crosses a predetermined threshold with a certain margin). The request could be sent by either L1/L2 signaling or L3 signaling, based on either a periodic or event-triggered manner.
If UE velocity is measured by serving eNode-B:
No action should be taken by the UE.
4 Down-Link Control Channel
If UE velocity is measured by individual UE:

The serving eNode-B sends the ASTD mode switching grant to individual UE. The grant bits could be configured by either high layer (L3 control signaling for instance) or by lower layer (L1/L2 control signalling). The adaptation interval could be very long, 500 ms for example.
If UE velocity is measured by serving eNode-B:
The serving eNode-B sends the ASTD mode switching indicator to individual UE. The indicator bits could be configured by either high layer (L3 control signaling for instance) or lower layer (L1/L2 control signalling). The adaptation interval could be very long, 500 ms for example 
The UE should be in either OL-ASTD mode or CL-ASTD mode:
· When serving eNode-B decides to go OL-ASTD for a served UE, both eNode-B and UE have to utilize the category-I MCS field 
 for CQI reporting [5].

· When serving eNode-B decides to go CL-ASTD for a served UE, both eNode-B and UEs have to utilize the category-II MCS field for CQI reporting [5].
5 Specifications
· UL request channel of OL/CL ASTD adaptation mode if each UE measures its velocity.

· DL grant (or indicator) channel of OL/CL ASTD adaptation mode.
· Open-loop and closed-loop ASTD related MCS fields if employing differential feedback manner.

· The switching rate of sounding channel between two transmit antennas if it is predetermined.
6 Conclusions
This contribution has discussed the control channel for adaptive ASTD. Some issues should be considered as follows:
· Is the UE velocity measurement: by eNode-B or by the UE?
· If the UE measures its velocity is the UL mode switching request transmitted by L1/L2 or by L3?
· Is the DL mode switching grant (or indicator) indicated by L1/L2 or by L3?

· Is the ASTD switching mode sent periodically or in an event-triggered manner?
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