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1. Introduction
During RAN1#26, phase reference for HS-PDSCH was discussed as to whether dedicated pilot can be used or not ([1]). In [1], it is stated that in order to use dedicated pilots, there are no additional function other than to use a threshold. 

In this contribution, the complexity of both Node B and UE are studied using CPICH and dedicated pilot as phase and amplitude reference for HS-PDSCH.

Furthermore, a suitable method is shown for calculating threshold n the dedicated pilot only case.

2. Threshold calculation alternatives
In reference [1], it is mentioned that no additional function except “threshold” is needed in case of dedicated pilot as the phase reference for HS-PDSCH.

There are 3 alternatives as follows.

Alternative1: To calculate threshold by measuring the average power from HS-PDSCH.

Alternative2: To calculate the dedicated pilot power with signalled power allocation information.
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(equation 1)

Alternative3: To calculate the CPICH power with signalled power allocation information.
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(equation 2)

Alternative 1 is mentioned in [1]. In this case, there are no impacts in Node B (i.e. no additional signalling), but UE needs to receive the packet channel.

In case alternative 2, Node B needs to signal the power allocation information, but UE only needs to measure dedicated pilot power.

Power allocation information signalling is performed by higher layer rather than by layer 1. So, it impacts RAN2.

Observation time at UE and power allocation information need to be synchronized. There is a need to signal the time information or to use some method such as SFN synchronization.

Furthermore, it is considered to use e.g. TPC command information for extrapolation (i.e. prediction) of HS-PDSCH power in between two signalling message.

(Note that it is for downlink TPC command, not uplink TPC command.)
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(equation 3)

In case alternative3, Node B needs to inform the power allocation information of HS-PDSCH and CPICH. If it is fixed value, the  signalling load is significantly reduced. Therefore UE can obtain threshold value only by measuring CPICH power and calculating equation 2

3. Discussion

Comparison among alternatives 1 –3 is done as follows from the UE complexity and Node B complexity point of view.

In alternative 1, power measurement is performed on HS-PDSCH itself at UE. Let us compare the HS-PDSCH measurement and the P/S-CPICH measurement: the former is that signal is non-continuous and multi-level modulation is applied, the latter is that signal is continuous and QPSK modulation is applied. In non-continuous wave, waveform distortion at timing edge of TTI is occurring and getting the same measurement accuracy is more demanding than for a continuous waveform. In a multi-level signal, distribution of {0,1} is needed to be uniform and the effect of non-linearity operation at RAKE combining is greater than that of QPSK.

Therefore, it is desirable to measure P/S-CPICH (dedicated pilot) power rather than HS-PDSCH power.

In alternative2, there is additional signalling of power allocation information at Node B, but the UE only needs to measure dedicated pilot power. Similarly as in the discussion above, signal is continuous and QPSK is applied, then measurement is more accurate than that of HS-PDSCH. Hence it is one candidate for UE.
However, the use of TPC commands for extrapolation suffers the two following drawbacks:
· Node B shall follow the TPC command from the UE, and such a “shall” requirement does not exist in current L1 specifications. 

· Prediction degrades with time, for TPC command transmission errors.

In alternative3, there are no functional additions at all at Node B and UE only needs to measure P/S-CPICH. Therefore it is a strong candidate for UE.

Anyway, this choice is entrusted by manufacturer, so there is no problem to be applied the dedicated pilot as the phase reference in [2], 

It is valuable to start studying whether there is a need for UE to support an additional function such as signalling.

4. Conclusion

From the study above, there is no problem to use the dedicated pilot as well as P/S-CPICH as the phase reference for HS-PDSCH.

It is valuable to start studying whether there is a need for UE ot support an additional function such as signalling.
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