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1 Introduction
RAN plenary #50 approved a work item, uplink transmit diversity for HSPA [1]. RAN1 has been discussing closed loop transmit diversity feature in a few meetings already and good progress has been achieved. This contribution discusses open issues left to closed loop transmit diversity.
2 Discussion
2.1 F-PCICH timing

Timing of F-DPCH is constrained by two requirements namely UL/DL timing difference and SHO timing difference requirement for DPCH/F-DPCH:
25.211 Section 7.6.3:

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximately T0 chips after the reception of the first detected path (in time) of the corresponding downlink DPCCH/DPDCH or F-DPCH frame. T0 is a constant defined to be 1024 chips

25.133 Section 7.2.2:

A UE shall support reception, demodulation and combining of signals of a downlink DPCH, or a downlink F-DPCH, when the receive timing is within a window of T0 +/- 148 chip before the transmit timing where T0 is defined in [2].
Especially the latter one is the reason for introduction of radio link specific slot formats for so called enhanced F-DPCH in Release 7. Now since F-PCICH has timing independent of F-DPCH it does not have any of these constraints. Due to independent tau actually any desired F-PCICH timing can be configured with only one slot format and fixed allocation of PCIs within slots. Hence additional flexibility in e.g. allocation of PCIs is not seen necessary.
2.2 CPC
To avoid additional complexity it would be preferable to keep the same timing for PCI in CPC case as is used for case without CPC. Hence, it might happen that applied precoding is based on previous burst if PCI feedback delay is larger than burst size but that problem does not seem to be avoidable. PCI feedback timing needs to be specified for DTX cases so that UE can calculate the symbols where PCI information is available after each burst.
In F-DPCH power control command based on each UL slot are assumed to be in the DL slot starting during corresponding UL slot. F-PCICH timing is independent of F-DPCH timing but also does not depend on UL timing. Hence similar way cannot be used to specify timing as used for F-DPCH. One way to do this would be to specify minimum processing time for node B as proposed in text below. Actual value for processing time should be discussed in RAN1.
If an uplink DPCCH slot has been transmitted, the UE shall assume that PCI field is present in next F-PCICH PCI field starting at least xx chips after the end of pilot field in the transmitted DPCCH slot.
Proposal 1 Similar timing is used for updating precoding in CPC as used in non-CPC case
Proposal 2 Appropriate processing time is agreed in RAN1

Current CRs don’t state when UE should transmit S-DPCCH in DTX. Hence it is proposed that it should be specified that S-DPCCH should be transmitted whenever DPCCH is transmitted.
Proposal 3 Specify that in DTX UE transmits S-DPCCH when DPCCH is transmitted.

2.3 Timing for applying PCI

Timing assumption for F-DPCH in appendix B of 25.214 is such that TPC command is applied in beginning of next possible UL pilot field as long as there is at least 512 chips processing time. It is proposed that similar timing is used for F-PCICH.
Proposal 4 Use similar timing for F-PCICH as has been assumed for F-DPCH with 512 chips processing time.

2.4 PCI reliability measurement
It has been agreed that the UE holds the PCI value if the reception of the PCI bits is detected to be unreliable. values{10, 20, 40, 80, ∞} ms  were proposed in [2] to equal the time-period which UE should use for the reliability detection. Considering that 2 BPSK symbols are transmitted every 2 ms period, the total number of symbols in 80 ms time-period equal 80.
A similar test of reliability has been defined for the TPC bits on a time-period of 160 ms in case if CPC is not configured [3]. Considering that one TPC symbol is transmitted every slot, total number of symbols equals 240 symbols. If CPC is configured, the number of symbols used for measurement remains constant. The same approach could be considered also for the PCI.
Further considering that the required reliability level in terms of SINR of the PCI bit should be higher than for the TPC bits, there may be a risk that the measurement is unstable even assuming 80 ms time-period.

2.5 S-DPCCH gain factor in compressed frames
It should be discussed whether deboosting is done in compressed frames for S-DPCCH or not. We have no strong preference. 

During a compressed frame,  the S-DPCCH gain factor, sc, which is defined in [3] subclause 4.2.1.4, is calculated according to:
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2.6 Comments to chapter 10 of 25.214

 -State of UL_CLTD_Enabled-variable is not set in the draft CRs. Hence we propose to add the underlined sentence to chapter 10:
The use of uplink CLTD is controlled by higher layer signalling. If the UE is configured with uplink closed loop transmit diversity then UL_CLTD_Enabled is set to TRUE, otherwise UL_CLTD_Enabled is set to FALSE. UL_CLTD_Active shall be set to 1 while UL_CLTD_Enabled is TRUE and uplink CLTD transmission is activated. Otherwise, UL_CLTD_Active shall be set to 0.
-Also TRUE/FALSE could be used instead of 0/1 to describe state of UL_CLTD_active variable. Numbers are used for secondary carriers since there number can also be something else than 0 or 1.
-Table 10, mapping of precoding weight information: Signalled value 
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should be used in table instead of applied value 
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. Also degrees should be used in table instead of radians since degrees are used in equations.
-Word “applied” in text below should be changed e.g. to “signalled” since 
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is not applied phase.
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 be the currently received PCI phase calculated by the NodeB and signalled to the UE via F-PCICH, and 
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the phase applied in the previous time slot n.

3 Conclusions
In this contribution we have discussed UL CLTD remaining details and made following proposals:

Proposal 1 Similar timing is used for updating precoding in CPC as used in non-CPC case
Proposal 2 Appropriate processing time is agreed in RAN1
Proposal 3 Specify that in DTX UE transmits S-DPCCH when DPCCH is transmitted.
Proposal 4 Use similar timing fo F-PCICH as has been assumed for F-DPCH with 512 chips processing time.
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