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1 Introduction
RAN#50 initiated a work item [1] on closed loop transmit diversity (CLTD). One topic related to the design of CLTD is where the functionality determining pre-coding vectors should be located. This contribution presents our initial view on this matter. 

2 Pre-coding vector selection

As we previously discussed in [2] the pre-coding vector selection could in principle be controlled by either the UE or the network. As also noted in [2] UE controlled pre-coding vector selection would in principle require two inner power control (ILPC) loops; this is because the pre-coding vectors that are transmitted only can be compared (in terms of transmit power) given that a similar signal quality is achieved at the Node-B receiver for the signals that are compared. It is moreover noteworthy that the pre-coding weight selection would need to be based on a probing based approach since the UE cannot estimate the channel and that (as we further discuss in [3]) an architecture with two ILPC loops may complicate the channel estimation needed for sounding at the Node-B(s). The latter is because the Node-B(s) need to be aware of the relative transmit power offset between the P-DPCCH and the S-DPCCH when it estimates the channel. Hence the UE would in this case need to signal the transmit power difference between the P-DPCCH and S-DPCCH.

A much simpler approach would be to place the pre-coding vector selection functionality in the Node-B(s). The main question for this approach is whether the pre-coding vector selection functionality should be distributed amongst all Node-B(s) in the UE’s active set or whether it should be located in one of the Node-Bs only. In our view, it seems natural to place the functionality in the serving Node-B because: 
· The HS-DPCCH is only received by the serving Node-B. (Hence it is important to ensure that the quality of this physical channel is sufficient).

· The transmit power control (TPC) commands on DPCCH only control the transmit power of F-DPCH from the serving Node-B. Hence if the PCI feedback is transmitted over F-DPCH it is only possible to control the quality of the channel from the serving Node-B. Although it would be possible to introduce a new physical channel with the purpose of carrying the PCI feedback also this channel would most likely be power controlled by the serving Node-B (otherwise the existing power control procedures would need to be changed).
· The scheduling is performed in the serving Node-B (e.g., E-AGCH is only transmitted by the serving Node-B). 

· If multiple Node-B(s) within the active set can generate PCI commands to the UE it needs to be specified how the UE should combine the PCIs into one common PCI update.

For the reasons presented above we propose:
Proposal 1: The network decides the pre-coding weights. 

Proposal 2: The serving Node-B decides the pre-coding weights.

Proposal 3: The pre-coding vector selection algorithm is considered a Node-B implementation aspect.

Proposal 4: As working assumption, the PCI feedback is transmitted on F-DPCH.

One issue that needs to be further addressed is how the UE should act if the downlink quality of the F-DPCH or the channel that carries the PCI feedback deteriorates. If the PCI feedback is transmitted over F-DPCH one starting point could be to reuse the quality thresholds for out-of-sync used today. However, since error prone PCI feedback to the UE could be very harmful for the system performance (in principle the UE would direct its beam in a random direction, which furthermore changes arbitrary every time the UE expects to receive a PCI feedback command) and it further will impact the ILPC adversely (since a randomly changing beam results in faster and larger variations in the small-scale fading) a more conservative method (or threshold) may be motivated. 
Proposal 5: Detection of inferior quality of the PCI feedback and the associated UE behaviour is FFS.
3 Conclusions
This contribution has discussed the different design choices related to pre-coding weight selection for closed loop transmit diversity. The following proposals were presented: 

Proposal 1: The network decides the pre-coding weights. 

Proposal 2: The serving Node-B decides the pre-coding weights.

Proposal 3: The pre-coding vector selection algorithm is proprietary.

Proposal 4: As working assumption, the PCI feedback is transmitted on F-DPCH.

Proposal 5: Detection of inferior quality of the PCI feedback and the associated UE behaviour is FFS. 
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