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1. Introduction

During the previous RAN1 meeting, the working assumption was made that the precoding feedback for uplink closed loop transmit diversity will be transmitted via an F-DPCH-like channel. With the existing specifications, the F‑DPCH is not always configured for a UE, e.g. if there is DL DPCH configured then this conveys the TPC commands. In this contribution, we discuss feedback mechanism options, taking into account the F-DPCH and DL DPCH. It should be recognized that the decision on the preferred way forward is hampered by the yet undecided codebook size and update rate; these decisions should allow a more detailed study.

2. PCI Feedback when F-DPCH is Configured

Assuming that the fast PC rate should remain unaffected (i.e. the DL control signalling rate increases, compared to a non-beamformed radio link), the following options exist:

1. Extending the F-DPCH slot format to include the PCI field in addition to TPC. This solution does not impact the power control speed, however it takes up more physical resource, so that F-DPCH multiplexing gain is reduced – e.g. 5 instead of 10 terminals can be TDM-ed onto one OVSF code.

2. Utilizing a second F-DPCH for PCI transmission. Again, this does not slow down the power control loop, however it does take up additional code resource, reducing the F-DPCH multiplexing gain.

3. Reducing the F-DPCH SF from 256 to 128, and mapping the TPC and PCI symbols onto an SF128 symbol in the TDM manner.

4. I/Q multiplexing the PCI and TPC symbols onto a single QPSK symbol, using the existing SF256 slot format. The resulting F-DPCH slot format could be described as shown in table 1.

All of the above are equivalent in terms of the additional TX energy requirement. However, options 1. 2. and 3. also involve consuming additional code resources, which is undesirable; this may motivate further investigating option 4.

Table 1: TPC & PCI Bit Pattern

	TPC & PCI field bit Pattern
	Precoding information command
	Transmitter power control command
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Yet another possibility is the so-called “TPC bit stealing”, where TPC commands in some slots are replaced with the PCI field. In this manner, the combined TPC and PCI signalling rate for a beamformed radio link is approximately unchanged, compared to a non-beamformed radio link. While it may be premature to rule out such a solution, reducing the fast PC update rate seems less likely to provide a good trade-off between DL signalling rate and UL capacity gains.

3. PCI Feedback when F-DPCH is Not Configured

When the DL DPCH is configured, PCI signalling could, broadly speaking, be accomplished by two methods:

1. Adding a PCI-bearing F-DPCH-like channel to the DL.

2. Modifying the existing DPCH slot formats to include the PCI information.

In the case of 2., there are a number of further options to consider:

A. I/Q multiplexing of TPC and PCI commands. This is in line with Option 4 when F-DPCH is configured.

B. Pilot bit puncturing, i.e. replacing some of the pilot field with PCI symbols. However, as the pilot sequences have been designed for frame synchronization and DL TX diversity, it is preferred to leave the pilot field unchanged.

C. Data field puncturing, i.e. replacing some of the data field with PCI symbols. This is reasonable, although may involve an increase in the conformance testing effort as the modification of Ndata would change the parameterization of the TrCH processing chain.

4. Summary

In this contribution, we have outlined the PCI signalling options, depending on whether or not the F-DPCH is configured.



















































































































