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1 Introduction

HSDPA introduces the HS-DPCCH code channel to support ACK/NACK transmission and CQI reporting in the reverse link.  The introduction of this code channel increases the Peak-to-Average Ratio (PAR) of the signal and has an impact on the output power capability of a handset amplifier.  In this paper, we present PA back-off results for various gain combinations (c/(d/(hs of the uplink signal.
2 HS-DPCCH PAR and PA Output Power Back-off
It is well known that the gain factors (c/(d/(hs of the DPCCH/DPDCH/HS-DPCCH affect the PAR of the signal.  PAR for combinations of (c/(d/(hs have been shown in [1], [2], and [3].  It has been common practice in the past to estimate the power handling capability of a power amplifier by the peak power that the amplifier must deliver.  Therefore, it has been assumed that for a given amplifier design, the average power capability will fall approximately dB for dB with the increase in input signal PAR.  Recent test results have shown the above approximation to be a poor predictor of output power capability when PAR at one point on the CCDF (i.e. 99.9%) is used as the metric.
In Figure 1, we show uplink HS-DPCCH signal PAR (99.9%) and the corresponding measured power amplifier back-off for various code channel gain combination.  For a given PA and 3GPP modulated input, as the PA output power increases, the ACLR will continue to degrade until the PA spec limit  for ACLR  has been reached.  This power level at which the ACLR limit has been reached is the maximum output power that the amplifier can support for the given input signal.  For 3GPP signals, the adjacent channel ACLR (3GPP spec limit -33dBc) typically sets the output power capability for the amplifier.  
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Figure 1. Measured PA output power back-off
These results represent a typical UE transmitter power amplifier and results may vary depending upon the transmitter design/implementation. Also, depending on ACLR design margin targets (to account for production tolerance and voltage and temperature range), the output power back-off  may need to be increased.
3 Discussion of the Requirements

If restrictions are not placed on the DPCCH, DPDCH and HS-DPCCH gain settings, additional linearity will be required in the power amplifier, negatively impacting UE battery lifetime and UE size and cost.  To keep the HSDPA impact on the UE transmitter to a minimum, it is recommended that a reduction in the maximum output power is allowed when the HS-DPCCH is transmitted.  Based on these results and the results of other companies, up to a 2dB reduction in maximum output power would need to be allowed when transmitting the HS-DPCCH.
4  Conclusion

The impact of transmitting the HS-DPCCH on the handset has been given.  It is proposed to allow a reduction in maximum output power of up to 2dB when the HS-DPCCH is transmitted.
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