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1. Introduction 
The aim of this document is to open discussion on one aspect of transmit diversity with F-DPCH which is somewhat outside the main scope of the TxAA extension Work Item, but which we believe is nevertheless important for F-DPCH deployment with transmit diversity. 

2. Problem outline
According to the current specifications, when F-DPCH is deployed with STTD, “the TPC bits are not STTD encoded and the same bits are transmitted with equal power from the two antennas”.

The main reason for this is that normal STTD encoding cannot be applied to a single symbol. 

However, the lack of STTD encoding of the F-DPCH results in highly undesirable behaviour, as it gives a fixed beam pattern with widely varying SINR depending on the location of the UE. If the UE is located in a null region of the beam pattern, it can even result in the UE losing downlink synchronisation, as the out-of-sync criterion is based on the quality of the TPC field of the F-DPCH. 
3. Possible solutions
Some possible solutions include: 

1) Transmit the F-DPCH from the first antenna only.
2) Transmit the F-DPCH from one or other antenna, as signalled semi-statically on a UE-specific basis by RRC signalling. (This has the advantage of being able to divide the F-DPCHs in a cell across the two antennas, which may be helpful for power balancing.)
3) Repeat each TPC command over two consecutive symbols and apply STTD encoding. However, this would halve the number of UEs that could be time-multiplexed within a slot, thus halving the capacity of the F-DPCH. One could consider compensating for this by halving the power control loop update rate, so that each UE would only receive a TPC command in every other timeslotbut this would impair the power control performance at all but the lowest mobilities.
4) Constrain the TPC commands in consecutive timeslots to be the same, and apply STTD encoding across two timeslots. This approach would suffer from the same adverse consequences as identified above for solution 3), but in addition the orthogonality of the STTD encoding would typically not be preserved due to changes in the channel response during the timeslot. This therefore seems an undesirable solution. 

Considering these potential solutions, the STTD-based solutions 3) and 4) have significant drawbacks. Our current preference is for a straightforward solution such as solution 2), as it solves the problem in a straightforward way regardless of UE speed. Variations on the RRC signalling aspect could also be considered, such as deriving the antenna number for each UE from the UE ID, in order to achieve antenna power balancing automatically without the need for additional RRC signalling. 
4. Conclusion
We have outlined a defficiency of the current specifications for F-DPCH transmit diversity using STTD.
We propose to consider the problem in order to address a solution in a timely manner. The release in which a solution is applied can be further discussed, but in view of the timescale and the current work on TxAA extension for non-MIMO UEs, the default would be to adopt a solution in Release 9. However, we are open to the possibility of solving the problem in an earlier release (e.g. Release 8) if there is consensus to do so. 









