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1
Introduction
In [1], simulation assumptions were provided along with a realistic inner loop power control (ILPC) relaxation, reflecting a power amplifier (PA) hysteresis, to correctly measure the impact of ILPC relaxation on system performance. In the meanwhile, the benefits of using a multiple gain state PA were highlighted in [2], when ILPC relaxation is introduced.
There was a counter-contribution [3] stating that there could be many different solutions available meeting the current requirement using power efficient solutions without incurring any significant cost. In this contribution, we will spell out that the claims made in [3] are not feasible in practice.
2
PA cost with multiple gain states
First of all, we would like to clarify the intention of our original contribution [2] arguing for the benefits of ILPC relaxation. For starters, our simulations [4] show that there is no significant impact on system throughput due to the proposed ILPC relaxation. In regards to the benefits, cost is seen as a major benefit, along with talk current reduction. The PA architecture that motivates the requested relaxation is one with multiple gain states. A desired implementation in consideration is one with 3 gain states, which optimizes current consumption in low (~0dBm and below), medium (~10dBm and below) and high powers at the UE output. The ILPC relaxation is only required at the PA gain state transitions, and as mentioned, the relaxation will not significantly degrade system throughput. The system performance results are discussed in more detail in a separate contribution [4].

In regards to cost, we had argued in [2] that an alternative efficient implementation with a DC-to-DC converter would cost more due to the added cost of the DC-to-DC converter, and associated components such as an additional inductor.  It was counter-argued in [3] that a DC-to-DC could be implemented inside of a PA module. However, this still adds cost, since additional circuitry is required in the PA, even if it is placed inside a PA module. In addition, alternatives such as an analog bias do not quite produce the highly efficient low gain state, which is very important for talk current.
It was also counter-argued in [3] that a closed calibration loop can be used to correct PA gain state transition defects from ILPC. However, It should be noted that additional circuitry in the transceiver required to implement the closed calibration loop will again add cost due to additional die area in the transceiver (as well as some additional current consumption from the calibration circuit).
It is worth noting that similar PA modules developed for other 3G technologies have been found to be significantly more cost-effective. The main difference from other 3G technologies found in the PA requirements is the ILPC requirement. We believe that UMTS will benefit from the lower cost and improved talk current of PA modules enabled by the proposed ILPC relaxation, which results only in negligible system performance degradation [4].

3
Conclusions
We discussed that any alternative solution in [3] for a multiple gain state PA incurs additional cost or inefficient talk current, which again fortified that a multiple gain state PA could bring a sensible solution with ILPC requirement relaxation.
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