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1. Introduction

There has been much of discussion in WG1 about the applicability of TxAA modes 1 & 2 for HSDPA. In Paris WG1#25 meeting it was agreed that STTD can be used with HSDPA channels. Nevertheless, it was still left open whether to accept support for TxAA modes 1 or 2 with HSDPA. In Gyeongju WG1#26 Nokia emphasized [8] that there are many open issues to be fixed before accepting TxAA modes 1 or 2 for HSDPA: especially the effect of the non-ideal assumptions (e.g., multipath propagation, increased feedback delay, real antenna verification, higher UE velocities) to the link level performance results should be carefully studied before decision. In Oulu this analysis continued without any final conclusion. Finally, in Seattle WG1#28 meeting it was decided to accept mode 1 as a part of HSDPA but continue mode 2 studies.

In this document Nokia discuss about the current status of TxAA mode 2/HSDPA analysis. As a conclusion we can see that there is no common agreement on the performance of mode 2 with 16-QAM and real verification. Analysis of mode 2 is still incomplete and will need more considerations - based on the current analysis Nokia cannot agree of specifying TxAA mode 2 for rel’5 HSDPA channels. 

2. Status of TxAA/HSDPA analysis

2.1 TxAA mode 1

In WG1, the decision of including mode 1 for HSDPA channels was based on wide support of both manufacturers and operators – no objections against mode 1 were proposed. Also, there weren’t any essential objections against the analysis and results of mode 1 – Nokia has also calibrated the results with TI without any essential differences. Hence it can be seen that the decision was based on the full understanding (togther with the required analysis) about the applicability of mode 1 for HSDPA. 

2.2 TxAA mode 2

Nokia, as well as many other companies, have pointed several serious problems about the applicability of mode 2 for HSDPA, demonstrating by the corresponding simulation curves (see e.g. [1] and [2]). We see that there is still a big gap between the results of different companies – e.g. in the results with real verification and 16-QAM. Also, some conceptual problems with HSDPA, as power unbalance and 16-QAM constellation estimation (antenna gain adjustements inside TTI, i.e., estimate power ratio before changing of antenna gain factors), are still without any concrete solution. 

In order to progress in the analysis of mode 2 Nokia has initialized a calibration process with Motorola, and this fruitfull dialog is still ongoing. 

In addition to the many practical imperfectness of TxAA implementation that have been discussed in WG1, as real verification, there are at least two issues that will decrease the real performance of TxAA against single antenna transmission, namely

· It’s not reasonable/possible to implement a perfect chip synchronization calibration between two Tx-antennas => it has agreed in WG4 to enable up to ¼ chip synchronization error at node B. This will decrease the “theoretical” gain gap between Tx-diversity and single antenna transmission, but no analysis has been presented in WG1 about the cardinality of loss in HSDPA by using TxAA.

· 2-Tx-diversity Node B amplifiers are allowed to have a (constant) power calibration error. If e.g. 4 dB error is allowed (as without any specific further requirements) this will add the intrinsic unbalance of mode 2 (since of weightening by 0.2 & 0.8 => ~6 dB difference between antennas) up to 10 dB which surely decrease the performance of mode 2 against single antenna.

3. Conclusion

In this document Nokia collects the current status of TxAA/HSDPA analysis. As a conclusion we can see that the analysis of mode 1 can be seen as finalized but the analysis of mode 2 will need more clarification - based on the current analysis Nokia cannot agree of specifying TxAA mode 2 for rel’5 HSDPA channels.
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