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1
Discussion
It has been proposed to set CM/MPR requirement for DC-HSUPA with 16QAM based on high efficiency PA [2], which proposes to allow about 1.5dB extra back-off compared with MPR requirements based on traditional PAs. 
This paper provides our output spectrum measurement result based on the high efficiency PA.
1.1
High efficiency PA
RAN4 discusses the CM/MPR requirement for DC-HSUPA with 16QAM. Historically RAN4 defines CM/MPR based on traditional fixed-voltage PA, where we derive the needed back-off (MPR) to achieve 33dB ACLR at full power (MPR=0dB, or no power back-off) for some reference waveforms, and then evaluate what power reduction is need to fulfil the same ACLR requirements [1]. In the traditional PA, as shown in Figure 1, it is set a fixed voltage Vdc regardless of the waveform output (Vrfout). The red part (difference Vdc-Vrfout) is not used for transmission, but is dissipated as heat. 
Recently, as increasing of the request to UE battery saving, it is proposed more power efficient PA, i.e, smaller red area. Figure 2 shows two examples for high efficient PA. Left figure is called average power tracking PA (APT PA), where it changes DC supply to cover the necessary supply power by estimating the possible maximum VFout for coming a few milliseconds. The DC supply power corresponding to green area is saved compared with Figure 1. More aggressive method is called envelope tracking PA (ET PA, right), where it estimates the necessary supply power from the transmit waveform every dozens of microseconds. Though such a higher efficiency PA can reduce the unnecessary PA power consumption, it might increase unwanted emissions because it operates at near compression points. One way to avoid the unwanted emission is to set higher power supply, but it reduces the PA efficiency. 
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Figure 1
Traditional fixed DC voltage PA. 
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Figure 2
Example of high efficiency PA: (left) adaptive power tracking PA, and (right) envelope tracking PA. 

1.2
Measurement results
Figure 3 shows the measurement results for DC-HSUPA; the agreed QPSK+QPSK and 16QAM+16QAM RMC waveforms with balanced DPCCH power, both with PA output power at 22.7dBm. These figures compare APT mode and ET mode for each scenario. Since the APT PA Vdc is set so that it has enough margins to cover the waveform, we can say that the APT PA output spectrum is close to traditional PA. 
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Figure 3
Measurement result of DC-HSUPA with 16QAM (left) and QPSK (right) for APT mode and ET mode. 
The comparison shows that in these particular cases, ET PA is better than APT PA with regard to ACLR, especially for 16QAM scenario. In all cases, the ACLR is well within the required 33 dB. For ET PA, the ACLR is approximately the same for 16QAM as for QPSK, i.e., the increased Cubic metric for the 16QAM case does not necessarily indicate an increased need for MPR for an ET PA. This is however evident for the APT PA, which is also expected since the methodology for using CM to predict the necessary MPR was developed for traditional PAs. 
Since we have shown two example waveforms for measurement, it might not be true for other waveforms. That is, high efficiency PAs may need higher back-off to satisfy ACLR requirement. We plan to continue to measure for other cases and also provide the necessary MPR. 
2
Conclusions

Proposal: RAN4 should discuss further the applicability of high efficiency PA for RF core requirements. 
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