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1 Introduction
There have some discussions about high efficiency PA in the last several RAN4 meetings, and a way forward to introduce HEPA to 3GPP was presented in the last meeting. This contribution introduces the HEPA’s technology briefly and presents some considerations of HEPA.

2 Discussion
2.1 HEPA technology introduction
Compared to WCDMA, LTE signal has much higher PAPR, which brings challenge to power amplifier design. In order to overcome this drawback, for the uplink, SC-FDMA is introduced, but the PAPR depends on the modulation scheme, such as QPSK, 16QAM and 64QAM. If 64QAM is used, PAPR is still very high. When single carrier is used, power amplifier implementation is more efficient than multi carrier, but how to overcome frequency-selective fading is a problem for uplink channel. As a result, clusters of subcarriers may be allocated from Release 10. However, it increased the PAPR; the challenge for PA becomes much bigger.
In the recent years, the increasing overall power consumption encourages innovative approaches to power saving for handsets. Power amplifier is a significant component of the overall power consumption especially when the signal transmits and when the transmitting power is high. So improving the PA’s efficiency is a key target for handsets’ power consumption saving.
For the traditional PA implementation, the supply voltage is fixed. Due to the large PAPR, the RF PAs spend less time in ‘efficient’ saturated mode, much power is wasted. Envelope tracking technology tracks the signal’s envelope and the power supply voltage is adjusted according to the output power requirements, which ensure PA operates in higher efficiency.
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Figure 1: Traditional PA & envelope tracking PA
2.2 Some considerations on HEPA
According to the information from some vendors, the power consumption for ET PA’s can be saved about 10%~50% compared to traditional PA. HEPA will bring many benefits to handsets, such as PA efficiency improvement, power saving, increase operating time, let the hardware cooler than before and make the thermal design easier. The user experience will be improved greatly. Therefore, ET PA is a valuable technology to be researched, and if the PA efficiency can be improved similar to the vendors announced, it is a technology worthwhile to be used even if there will be some performance loss in some scenarios with low possibilities. But a careful evaluation of ET PA’s performance would be needed before RAN4 can fully understand its impact on all aspects of current requirements and subsequently make necessary changes to accommodate its use.
3 Conclusion
Envelope tracking PA is a technology to improve PA’s efficiency. This contribution introduces ET PA briefly and presents some considerations of HEPA. If the PA efficiency can be improved similar to the vendors announced, it is a technology worthwhile to be used even if there will be some performance loss in some scenarios with low possibilities.  But a careful evaluation of ET PA’s performance would be needed before RAN4 can fully understand its impact on all aspects of current requirements and subsequently make necessary changes to accommodate its use.
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