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1. Introduction
In the WG4 Meeting #56 there was a discussion on the merits of RF retuning for Scell activation/deactivation.  Part of the discussion was centered on possible power saving benefits of RF retuning. In the meeting, [1] showed power consumption benefits by minimising the bandwidth of an ADC, however there was a comment that the ADC used was not representative of those used in wireless designs. In the meeting there was a request for companies to input more information in the area of sigma-delta ADC power consumption versus bandwidth. This document presents ADC power consumption versus bandwidth from [2] which shows the characteristics of ADC power versus bandwidth and SNR.
2. Sigma-delta ADC power consumption versus bandwidth and SNR
Figure 1 shows the trend of ADC power/bandwidth versus SNR. Figure 1 shows that the power consumption of the converter increases approximately linearly with either converter bandwidth or converter dynamic range. So for a given converter SNR the power consumption will double if the bandwidth is increased by a factor of two. Increasing the dynamic range of the signal by 1 bit will also approximately increase power consumption by a factor of 2.
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Figure 1 - ADC power consumption versus bandwidth and SNR
The data set used to create Figure 1 has been gathered from a wide variety of scientific publication, and contains results from a variety of ADC types. However, the majority of these are sigma-delta type. The authors of the original study have normalised the figures-of-merit of the different converters into SNDR plotted on the abscissa, to allow comparison between different types.

It can be seen that as a trend the power consumption per sample rises linearly with the required SNDR, and that the normalised power consumption per bandwidth is clustered for a given SNDR, so that the expected power consumption of a converter scales at best linearly with its bandwidth.
3. Summary
For a given ADC dynamic range, the power consumption is approximately proportional to the bandwidth and there is some benefit to minimising the converter bandwidth and dynamic range. Applying this to CA scenarios, running a converter at greater bandwidth will typically also require a higher dynamic range/SNDR, so that in total the power consumption will typically rise worse-than-linearly with the bandwidth covered.

We hope this information is considered when deciding on how to handle the Scell activation/deactivation.
4. References
[1] R4-102884, “Analysis of Baseband processing and RF retuning due to Activation/deactivation of CC”, ZTE, 3GPP TSG-RAN WG4 meeting #56, Madrid, Spain, August 23 – 27, 2010
[2] B. Murmann, "ADC Performance Survey 1997-2010," [Online]. Available: http://www.stanford.edu/~murmann/adcsurvey.html
