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1 Introduction

Closed loop transmit diversity was introduced to uplink in Release 11. In CLTD a specific F-TPICH channel was introduced for delivering precoding indicators. Later softer handover feature was added for F-TPICH. This contribution discusses some issues related to that.
2 Discussion
It was agreed in RAN1 #68 to introduce softer handover for F-TPICH, however there seems to be a problem with the current specification in softer handover. Here are some definitions from specifications:
25.211:

Section 5.3.2.7:

Figure 12C shows the frame structure of the F-TPICH. Each frame of length 10ms is split into 15 slots, each of length Tslot = 2560 chips. A TPI is transmitted using the first two consecutive slots within one subframe, and in each slot one symbol is transmitted using the same slot format. 
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Section 7.1:
-
The F-TPICH timing may be different for different F-TPICHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. F-TPICH,m = Tm ( 256 chip, Tm ( {0, 1, …, 149}.
25.214:

Section 10.3:

When a UE is in softer handover and there are multiple cells in the serving radio link set, TPI bits are received from each radio link in the serving radio link set within a TPI combining period if F-TPICH is transmitted from all the radio links in the serving radio link set. The UE may assume that the transmitted TPI bits from those radio links in a TPI combining period are the same. The TPI combining period has the length of one slot, beginning 512 chips after the downlink slot boundary of the F-TPICH. Upon reception of one or more TPI bits in a TPI combining period, the UE combines all the TPI bits received in that TPI combining period into a single TPI bit.

One TTI of F-TPICH transmission is shown in Figure 1. There are two radio links shown and the F-TPICH transmissions from the two radio links are time aligned. Timing alignment is not currently mandated in the specifications. However, in order for UE to be able to do the combining of the TPIs within each combining period, alignment of frame timing should be mandated for the radio links in serving radio link set. Difference to F-DPCH is that there is only softer handover case and hence there shouldn’t be any timing drift. In that sense UE based timing drift reporting is not needed and thus the situation is a bit different compared to F-DPCH.
25.211 states that TPI is transmitted in two first slots in subframe. Then again 25.214 specifies that TPIs in one combining period are combined. These two specifications are a bit contradicting since both are specifying that TPI should be the same in different time periods. As can be seen in Figure 1 there can be a problem in timing in case first two symbol positions in slot (dark blue symbols) are used e.g. in radio link 1 the first bit of TPI belongs to a different combining period than first TPI bit in radio link 2. 
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Figure 1 One subframe of F-TPICH transmission
There are at least these three ways how to handle the problem:
1. Change the definition in 25.211 so that TPI bits are transmitted in two first combining periods of subframe. This would mean that combining TPIs is as similar to F-DPCH as possible. In this case TPI bits for radio link 1 in Figure 1 would be in slots 1 (dark blue symbol) and 2 (light blue symbol). 
2. Keep the definition in 25.211 and make combining period the same as slot. This would be similar to DPCH.

3. Do nothing. In this case applying both specifications together means that slot formats using two first symbol positions cannot be used in softer handover.

Option 1 would seem favourable at least in the sense that it would keep combining of TPIs as similar as possible to F-DPCH combining.
3 Conclusion
Presented problems with F-TPICH and softer handover should be discussed in RAN1. 
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