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1 Introduction

In RAN1#45 and RAN#32, it was agreed that the MIMO scheme for Rel-7 would be a dual-codeword MIMO scheme based on D-TxAA, with the antenna weights being signalled on the HS-SCCH [1].

It is now necessary to define the remaining details of this scheme. It has not yet been discussed whether F-DPCH should be able to be used when D-TxAA MIMO is configured. In this paper we discuss some details of possible F-DPCH transmission for D-TxAA. 

2 Terminology

We use the term “primary beam” for the beam that is formed on the basis of the UE feedback. The beam that is formed using an orthogonal weight vector to that of the first beam is referred to as the “secondary beam”. 

3 Rel-6 Background

In Rel-6, F-DPCH does not use closed loop mode 1, as no dedicated pilots exist so antenna verification cannot easily be performed. 

A restriction is also applied that the HS-PDSCH must use the same transmit diversity mode as F-DPCH. This currently means that HS-PDSCH cannot use closed loop mode 1 if F-DPCH is configured. 

4 F-DPCH transmission for D-TxAA

The first question is whether it should be possible to use F-DPCH when D-TxAA is configured. As the use of dedicated data channels is reducing in Rel-7, with more services being packet-oriented, we believe it makes sense to define D-TxAA in such a way that F-DPCH can be used. This is important from the point of view of both downlink code usage and downlink signalling overhead. 

This implies that either:

· F-DPCH needs to use beamforming, so that the same Tx diversity mode can be used on F-DPCH and HS-PDSCH, or

· F-DPCH needs to be permitted to use a different transmit diversity mode from the HS-PDSCH. 

We consider each of these possibilities in turn.

If the antenna weights are signalled on the HS-SCCH (as is assumed for D-TxAA), the ability to perform antenna verification in the absence of dedicated pilots becomes irrelevant. Therefore it would be possible for F‑DPCH to be transmitted on the primary beam when HS-SCCH is transmitted. 

However, the case of F-DPCH transmission in between HS-DSCH packets, when HS-SCCH is not transmitted, is not so straightforward. 

Options include:

· Switch the F-DPCH dynamically between the primary beam and STTD operation when HSDPA packets are not transmitted. This would present detection problems for the UE if the UE failed to detect an HS-SCCH transmission; HS-SCCH detection failure could therefore result in loss of UL power control if the UE then made errors in decoding the F-DPCH due to the switch between primary beam and STTD.

· Transmit F-DPCH on the primary beam all the time that D-TxAA is configured. This would mean that the UE would have to perform antenna verification for F-DPCH using the pilot bits alone whenever the HS-SCCH is not transmitted. 

· Transmit F-DPCH using STTD all the time that D-TxAA is configured. The same phase reference would be applied for both F-DPCH and HS-PDSCH, but with a phase offset applied for HS-PDSCH according to the signalled antenna weights. This does not seem problematic, as already in Rel-5 the HS-SCCH is transmitted using STTD when closed loop mode 1 is used on HS-PDSCH, even though the antenna weights were not known at the UE in Rel-5. We have also already noted in [3] that STTD seems the best option for the transmission of HS-SCCH for D-TxAA.

We therefore propose that when the UE is configured in MIMO mode, the F-DPCH would be transmitted using STTD, and the restriction that HS-PDSCH and F-DPCH must use the same transmit diversity mode should be over-ridden when the UE is configured in MIMO mode.  

When falling back to single-codeword transmission, F-DPCH would continue to use STTD.

5 Conclusions

F-DPCH transmission for D-TxAA have been discussed. 

We propose:

· D-TxAA should be specified in such a way that F-DPCH can be used in conjunction with it.  

· When the UE is configured in MIMO mode, the F-DPCH would be transmitted using STTD, and the Rel-6 restriction that HS-PDSCH and F-DPCH must use the same transmit diversity mode should be over-ridden when the UE is configured in MIMO mode.
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