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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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New services and applications are booming and require very high speed connections





Social Networking

Photo     Encyclopedia     Video     Travel



Social networks     Weblogs     Communities



>50Mbit/s

Subscriber’s behavior has changed from pure consumption 

to active participation

Consumer generated content

Video

Generaccion Comcel













Usage of Internet based services is growing





Interactivity adds value to an operator’s service offering

+150 %

Watching Film, TV or Video Clips

+18 %

TV & Film Downloads

Top 5

Growth Areas

+17 %

Podcasting

+42 %

Ratings & Reviews

+15 %

P2P File Sharing













Bandwidth requirements of modern public & business applications rise

Bandwidth (Mbps)
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VoIP
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Collaborative Desktop Apps

Rising user experience

Nielsen’s Law of rising bandwidth requirements can also be applied to the revenue generating business sector



I’ve plotted “Presense” on one axis:: read this a as we increase upwards –it is more like we are really “face-to-face”---and all the information which we have coded as humans in :voice, gesture, non-verbal cues can be transferred……(see Red—Reading,…)

		On the other axis: Bandwidth of the digital information transfer—in millions of information bits/sec…….in the red cross hatch-current communications bandwidths we see at desktops---56K(modem) to a 1Mb/sec in some HFC or short loop ADSL..

		IN blue and red—bandwidth needs for applications:

		STRETCH THE CROSS HATCH TO THE RIGHT!!











Applications and mobility requirements

Bandwidth (Mbps)
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Fixed vs. mobile – it’s a “last mile” discussion

The bulk of data traffic is served by fixed networks, the last mile to the end-user is fixed or wireless, depending on user requirements







Fixed broadband access will continue to offer higher data rates than wireless





FTTH/B/C: Fiber to the Home/Building/Curb

FTTEx: Fiber to the Exchange with copper connection to the subscriber



The fixed user data rate is today some 30 times that of wireless, and both a have similar evolutionary trajectory
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Data rates are only one part the story

The data rate comparison ignores the impact of range / distance of different technologies

Fixed access can provide significantly higher data rates over a considerably longer range

Mobility can be only provided by wireless

Faster rollout of uncovered areas with wireless 

Cheaper coverage of scarcely populated areas with wireless

Different CAPEX / OPEX distribution

Fixed and wireless are complementary technologies







Data rates vs. range for cellular systems

Wide area wireless systems are limited to ~100MB/s

Higher data rates are only feasible for local area coverage

100m	1000m		10000m









Voice only



kB/s

MB/s

100MB/s







Energy efficiency of fixed and wireless

		3B mobile subscriptions produce ~22Mt/a CO2

		0.4B fixed broadband connections emit about the same amount

		There are more mobile subscriptions than users

		There are more users than broadband connections

		There’s a completely different usage pattern of fixed and mobile networks



We have currently no suitable scale to compare energy efficiency of fixed and wireless access







Only fiber has the potential to cover the growing data traffic in future
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		Fast Internet
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Fiber to the Node
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		ADSL: Longer loops, asymmetric, deployed in millions, suitable mainly for PC based video

		ADSL2+: Increases date rate, suitable for TV quality video (standard definition)

		VDSL: Very high symmetric data rates, multiple video stream per user, high definition TV

		Fiber - PON: Alternative to VDSL, similar bit rates, but much longer loop length (20 km)

		Fiber – active p2p: Higher bit rates towards 1 GBit/s

		FTTH, mainly based on PON technology, is the upcoming technology for green field deployments, offering data rates significantly beyond 50 MBits/s. 











Fiber is a „green technology“: Enormous energy savings reduce also OPEX





Energy MWh/Y  Cost k€/Y

*) Costs for air conditioning are not considered

Example: 100.000 subscribers

GPON Energy and Cost efficiency

80 % Energy 

& Cost savings

By replacing ADSL2+

With PON *)

Copper access based on ADSL2+

		16 Mbit/s

		Energy Consumption: 

1314 MWh/year = 775t CO2 



FTTH network based on GPON

		100 Mbit/s

		Energy Consumption: 

	262 MWh/year = 154t CO2

















The telecom & ICT can leverage energy consumption in other areas 





ICT’s global footprint:	830MtCO2e (2007) 	1430MtCO2e (2020)

ICT’s abatement potential:				7800MtCO2e (2020)

Source: GeSi press release June 2008
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Thank You!
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