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1 Introduction

In this contribution we would like to address issues first presented in [1] regarding:

· The R99 and HSDPA coexistence with various TxD options

· The role of beamforming on HSDPA performance

2 R99 Transmit Diversity

It is claimed in [1] that CLTD R99 will cause problems to the training of advanced UE receivers. While this is true for a specific architecture of advanced UE receivers, a generalization of this argument to all UE advanced receivers is not  valid. Advanced UE receivers trained from the Common Pilot Channel do not need explicit knowledge of the TxD weights of other users that share the same cell. 

The degradation though from the presence of R99 TxD users to HSDPA will come from another reason and this reason is relatively independent of the UE receiver architecture. The interference that the HSDPA UE receiver observes is due to the same cell interference, the other cell interference and other terms if other systems (e.g. GSM) are present in the same deployment region . Ignoring the later, it would be possible to develop a straightforward quasi-analytic model of the purely W-CDMA interference with three cases:

1. R99 in no TxD and HSDPA in no TxD

2. R99 in TxD and HSDPA in no TxD

3. R99 in TxD and HSDPA in TxD

The key observation is that the interference expression at the HSDPA UE-receiver will have more degrees of freedom in cases 2 and 3 as compared to case 1. The reason is simply that the R99 signals that interfere with HSDPA transmission in multipath channels, are diversity received. This leads to received SIR distribution tail reduction depending on the power ratio between  R99 and HSDPA traffic in a cell. Figure 1 and 2 demonstrate the differences in SIR distribution when R99 occupies 90% and 10% of the total available Power Amplifier power respectively. Figures 3 and 4 demonstrate the effect of R99 TxD interference on HSDPA Shannon capacity, again for 90% and 10% R99 power occupation respectively. 

More simulations are indeed needed to  fully quantify the impact. Therefore at this point it would be desirable to have the flexibility needed to support various options that optimize the coexistence scenarios between R99 and HSDPA traffic. Such flexibility is manifested with flexibility in pilot (phase) reference in R5 specifications. . 
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3 Beamforming

In [1] it is also claimed that beamforming introduces problems to advanced receivers. Nokia claims that for UE-specific beamforming the effective channel of each user needs to be known to the advanced UE receiver to allow the signal to be demodulated. In our understanding this is not true in general. The specific implementation of beamforming solutions (UE-specific beamforming, Fixed Beams etc.) is proprietary to the UTRAN-vendor. Figure 5, provides an example of the SIR improvement with UE-specific beamforming using an example antenna configuration of 4 closely spaced antenna elements. The reference curve is a single antenna element configuration. If we assume the presence of the scheduler (e.g. max-SIR), beamforming will improve the SIR of the scheduled user. 
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Depending on the pilot reference (PCPICH, SCPICH or Dedicated PILOT), Beamforming 

1. Reduces delay spread.

2. Improves the throughput of disadvantaged users by improving their SIR without  incurring significant increase in other cell interference.

3. In some scenarios, improves significantly the selection probability of 16-QAM for both RAKE and advanced receivers (in conjunction with 1) while at the same time reduce the same cell interference.

4. Improve the tails of the received SIR distribution. 

3.1 Channel Quality Indication:

In the previous discussions, the reporting of CQI was mentioned as one of the issues when dedicated pilot was used as phase reference. As pointed out by Ericsson [2], at low angle spreads, closely spaced antennas are correlated enough that the UE can use the CPICH as CQI reporting reference while using the dedicated pilot as phase reference. Proprietary algorithms may be used that could switch between different pilot channels based on real time angle spread measurements.  It would be up to the UTRAN to control the most appropriate pilot reference configuration and do any translation needed that make the CQI measurements useful to the proprietary MAC-hs scheduler.

4 Conclusions

Based on the above discussions, it is recommended that full flexibility in the specifications should be provided in the use of common and dedicated pilot channels for phase reference and CQI reporting. This would lead to:

1. Successful integration of HSDPA with the existing R99/4 functionality.
2. Allow the implementation of various Beamforming techniques for the benefit of R99/4 and HSDPA users.
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