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1
Introduction

This document shows the impact of the D-TxAA to TS25.214 taking the closed loop mode transmit diversity as a basis. The revision marks are are used to indicate the functional changes required compared to the Chapter 7 describing the closed loop transmit diversity.  Those parts that were seen unnecessary were deleted with outh tracking in order to keep the text shorter. Naturally, when an actual CR to introduce the new chapter 9 would be proposed to TS25.214, all the text would be show on revision marks. 
Finally we have written the text assuming support for both the DL associated DPCH and for the F-DPCH for MIMO operation, but the need for supporting them both may be somewhat questionable.

The intention of this document is to initiate the discussion of how exactly the MIMO feature may be introduced to the specifications as well as serve for basis of further editions when working towards the actual change request.

Annex:
Impact of D-TxAA to TS25.214
9
Dual-stream closed loop mode transmit diversity

The general transmitter structure to support dual-stream closed loop mode transmit diversity for HS-PDSCH transmission is shown in figure x. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex valued signals are fed to both TX antenna branches, and weighted with antenna specific weight factors w1, w2, w3 and w4. The weight factors w1 and w3  are constant scalars and the weight factors w2 and w4 are complex valued signals.

The weight factor w2 (actually the corresponding phase adjustment) is determined by the UE, and signalled to the UTRAN access point (i.e. cell transceiver) using the FBI field of uplink DPCCH exactly as with the single-stream closed loop mode 1 transmit diversity described in chapter 7.
For the dual-stream closed loop mode different orthogonal dedicated pilot symbols in the DPCCH are sent on the 2 different antennas exactly as with closed loop mode 1 transmit diversity. If F-DPCH is used it is sent on the two different antennas using STTD.
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Figure x: The generic downlink transmitter structure to support dual-stream closed loop mode transmit diversity for HS-PDSCH transmission.

9.1
General procedure

The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every slot, the UE computes the phase adjustment, (, exactly as with closed loop mode 1 transmit diversity. During soft handover, the UE computes the phase adjustment to maximise the total UE received power from the serving HSDPA cell. In the case that a HS-PDSCH is associated with a DPCH for which closed loop mode 1 is applied, the antenna weights applied to the HS-PDSCH, are the same as the antenna weights applied to the associated DPCH.
The UE feeds back to the UTRAN access point the information on which phase settings to use exactly as with closed loop mode 1 transmit diversity specified in chapter 7.1.
The timing of the weight adjustment of the HS-PDSCH is such that the HS-PDSCH weight adjustment is done at the HS-PDSCH sub-frame border. The UTRAN signals to the UE the antenna weight (w2 or w4) used on the HS-PDSCH sub-frame on the corresponding HS-SCCH.
9.2
Determination of feedback information

The feedback information determination is done exactly as for closed loop mode 1 transmit diversity specified in chapter 7.2. The antenna weigths w1 and w2 are calculated as specified in chapter 7.2 for closed loop mode 1 transmit diversity. The dual-stream closed loop transmit diversity specific weights w3 and w4 are defined as follows:
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9.2.1
End of frame adjustment

End of frame adjustment is done as defined for closed loop mode 1 transmit diversity in chapter 7.2.1

9.2.2
Normal initialisation

Initialisation is done as defined for closed loop mode 1 transmit diversity in chapter 7.2.2.

9.2.3
Operation during compressed mode

9.2.3.1
Downlink in compressed mode and uplink in normal mode

When downlink is in compressed mode but uplink is operating normally (i.e. not compressed) the UTRAN continues it's Tx diversity related functions in the same way as in non-compressed downlink mode.

In downlink transmission gaps there are uplink slots for which no new estimate of the phase adjustment is calculated. During these slots the same rules are applied in the UE when determining the feedback command as with the closed loop mode 1 transmit diversity, specified in chapter 7.2.3.1.
9.2.3.2
Both downlink and uplink in compressed mode

The same procedure is applied as specified for closed loop mode 1 transmit diversity in chapter 7.2.3.2.
9.2.3.3
Uplink in compressed mode and downlink in normal mode

The same procedure is applied as specified for closed loop mode 1 transmit diversity in chapter 7.2.3.3.
9.2.4
Initialisation during compressed mode
The same initialisation procedures are applied as specified for closed loop mode 1 transmit diversity in chapter 7.2.4.
9.2.5
Operation during discontinuous uplink DPCCH transmission
The same procedure is applied as specified for closed loop mode 1 transmit diversity for uplink in compressed mode and downlink in normal mode in chapter 7.2.3.3.
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