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Discussion and decision

Applicability of beamforming with dedicated pilots with HSDPA 

Introduction

At TSG-RAN WG1 #26 meeting a long discussion took place on whether dedicated pilots only could be utilized as phase reference for HS-PDSCH and HS-SCCH in Rel’5. One contribution argued that neither 16QAM demodulation nor CQI reporting would suffer from the lack of common pilot [1]. In this document we have collected comments made verbally to [1] at RAN WG1 #26 meeting. We also provide further simulation results for information.

Discussion
Demodulation of 16QAM

For computing the soft bits from 16QAM symbols, both phase and amplitude reference is needed. It was stated in [1] that the amplitude reference can simply be calculated as the averaged squared absolute value of received 16QAM symbols. However, as the phase reference has to be obtained from the pilot signal, there is a concern of the impact of weaker phase reference when using dedicated pilots instead of common pilot. We are showing some simulation results in [2] on the performance of dedicated pilots as the only phase reference.

CQI reporting

Currently, it is assumed that P-CPICH is used as the basis for CQI reporting except when S-CPICH is employed as the phase reference. It was argued in [1] that P-CPICH could be used as the basis for CQI even in the case that DPCH is beamformed. It is true that the radio channel may have similar average power delay profile for both P-CPICH and DPCH at the UE. However, the power profile may be vastly different, especially when the propagation channel has fast fading. 
The current RAN4 beamforming test case with dedicated pilot only verifies that the UE does not use P-CPICH as a phase reference in demodulation. In the current test case, however, even the average power delay profiles are different for the beam and the sector addition due to different fading conditions. Hence, it is quite likely that the CQI reporting based on P-CPICH does not indicate the actual HSDPA reception quality. This makes it arguable what is the achieved gain from beamforming using dedicated pilots if the quality of CQI reporting is worse than normally.

Conclusion

When HSDPA feasibility study was done [3], channel estimation in simulations was done with P-CPICH. Also, later on for evaluating the performance of link adaptation with CQI, P-CPICH was inherently assumed.  Thus, everything we currently assume of HSDPA performance is based on common pilot as the basis for channel estimation and CQI. It would be unwise to simply adopt dedicated pilots for HSDPA just because they exist in Release’99.  No quantitative results have been shown to support claims that utilizing dedicated pilots only has a negligible impact on HSDPA performance.

Rather than adopting dedicated pilots only as a phase reference for HS-PDSCH and HS-SCCH based on arguments in [1], we propose setting dedicated pilot as NO in table 18 of TS25.211.
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