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Scope

The ITU-T has recently launched a focus group on climate change to identify from the standardization viewpoint, within the competences of ITU-T, the impact of ICTs on Climate Change, in particular:

a) the reduction of ICTs own emissions over their entire lifecycle (direct impact), 

b) the mitigation that follows through the adoption of ICTs in other relevant sectors (indirect impact), 

c) and facilitating the monitoring of relevant climate parameters. 

This document aims at contributing with information regarding
1. “Fixed networks can improve mitigation in ways mobiles cannot”. 
2. “Spectrum usage and energy efficiency”

Fixed networks can improve mitigation in ways mobiles cannot

While cellular mobile networks play a key role in our society in general and in particular towards reducing energy consumption in other industry sectors, there are areas where fixed networks are more efficient. According to a recently published report by GeSi, ICT can mitigate by 2020 its own emissions more than fivefold by savings in other sectors applying ICT. Only a part of the applications require mobile technology. Many applications depend however on the availability of energy efficient broadband access. Wireless solutions allow a rapid and efficient deployment in areas where no infrastructure exists. With growing demand on data rates, like in more densely populated areas, the typically lower data rates of wireless networks pose an effective limit. Copper based networks have been around thirty times faster than cellular networks (figure 1) and fiber networks increase the gap further.
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Figure 1: Development of data rates for fixed and wireless technologies

Both, copper and wireless face a common challenge of reducing range at higher data rates. Active repeaters and denser cell deployment are required for higher data rates, resulting in increased power consumption. With the introduction of fiber technology fixed networks gained additional speed and increased range while at the same time reducing power consumption. The relative high CAPEX of deploying fiber has so far limited its deployment, but the demand for FTTH is obviously growing. The energy efficiency improvement of fiber networks compared to copper networks is tremendous, as shown in figure 2.
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Figure 2: Energy comparison of copper vs. fiber networks

Despite tremendous efficiency improvements of cellular base stations, there is no similar change of the underlying physical effects available in wireless, like the transition from copper to fiber in fixed networks.
A direct comparison of the power consumption of fixed and mobile networks is pretty difficult, as the applications and usage behavior are different. Also the corresponding mitigation effects are difficult to estimate, as they depend heavily on the user behavior.  The above mentioned GeSi study is only a starting point for potential mitigation effects.

GeSI: Global e-Sustainability Initiative 

Spectrum usage and energy efficiency 
High data rates require wide bandwidths as spectral efficiency and energy efficiency of wireless systems are partly contradicting requirements. As the available bandwidths increases on higher frequencies, newer radio systems where introduced at increasingly higher frequency bands. 
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Figure 3: Trend to assign wireless spectrum at in creasing frequencies

The recent transition from analog to digital TV freed for the first time in decades some amount of spectrum in the VHF band. While the bandwidth is still relative limited, the low frequencies allow a considerable wider coverage with the same amount of power. Also penetration through walls and vegetation is higher at lower frequencies, further improving energy efficiency of in-building coverage. While low frequency bands are no solution in capacity limited areas, especially rural areas in developed countries but also large areas in developing countries with yet very low mobile phone penetration could be covered with considerably fewer base stations and therefore with much less power consumption. 
With only capacity and data rate increase in mind, lower spectrum wasn’t high on the cellular agenda. However, the growing demand for improved energy efficiency of not only single network elements (like BTS), but for the total network, the usage and availability of a sufficiently wide spectrum at low frequencies has to be reconsidered for cellular networks.
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