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1 Introduction 
Several multi-carrier features for HSDPA are specified [1] [2] or under discussion [3] in 3GPP. A UE could be allowed to camp on any one of the multiple carriers. For a multi-carrier capable UE, the primary carrier for the UE could be any one of the configured multiple carriers. With this configuration, the common channels configured in the cell should include CPICH, P-SCH, S-SCH, P-CCPCH and PICH at the least. According to the current specification [4], for a secondary serving HS-DSCH cell, the nominal radio frame timing for CPICH and timing reference are the same as the radio frame timing for CPICH and timing reference for the serving HS-DSCH cell. In other words, the nominal transmit frame timing of all downlink carriers is aligned in the multi-carrier HSDPA features.
With the adoption of wideband power amplifier (PA) for adjacent carriers, the above mentioned configuration would cause the performance degradation in downlink. In this contribution, we will discuss this issue.
2 RF impact of multi-carrier HSDPA
Besides the CPICH, the common channels P-SCH, S-SCH, P-CCPCH and PICH should be configured in a cell that a UE could be allowed to camp on or could act as the serving HS-DSCH cell for a multi-carrier capable UE. The Figure 1 illustrates the configured common channels and their alignment in time domain. 
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Figure 1: Common channels alignment in time domain

Different from other common channels, the synchronization channels are not OVSF-spread channels. When all the channels (the common channels and other physical channels) are combined together, the resulted signal will have a higher power for the duration SCH transmitted than that SCH not transmitted. The signal PAR (Peak to Average Ratio) will be increased. In multi-carrier HSDPA implemented with a wideband power amplifier, the signal PAR will even more higher when the same timing channels from more than one cell are combined together. The CFR (Crest Factor Reduction) is to be performed for a high PAR signal in the intermediate frequency. However, to meet the waveform minimum requirement [6], e.g., EVM (Error Vector Magnitude) for QPSK/16QAM signal and RCDE (Relative Code Domain Error) for 64QAM signal, the CFR operation is limited.
In Figure 2 we present our simulation results for different multi-carrier HSDPA configurations. When the common channels, including CPICH, P-SCH, S-SCH, P-CCPCH and PICH, are configured in all the carriers, the resulted original PAR is 9.7 dB for 64QAM signal in SC-HSDPA configuration, and increased to 11.8 dB and 13.1 dB in DC-HSDPA and 4C-HSDPA respectively. The CFR is performed for the signal. According to the minimum requirement [6], the average RCDE for 64QAM modulated codes shall not exceed -21 dB at SF=16, the EVM shall not be worse than 12.5 % when the composite signal including 16QAM modulation. To meet the requirements, the PAR after CFR operation is 5.8 dB for 64QAM in SC-HSDPA configuration, and increased to 7.7 dB and 8.4 dB in DC-HSDPA and 4C-HSDPA respectively. 
To support a higher PAR signal, the design cost of PA will be increased while the power efficiency will be reduced. This is the opposite way of a “Green BTS” that the operators are pursuing all the time.
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Figure 2: Simulation results for different multi-carrier HSDPA configurations
3 Conclusion 
We kindly ask RAN1 to discuss and agree on the following proposal, 
Proposal 1: Confirm that the issue raised in this contribution should be resolved, and discuss and agree on a possible solution as the way forward.
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