








3 &

& 60338 0 &2
3 02

33868 ( 9(




% - . % /0

"'J. Ul

ln‘r ]

i
N
i







f Fosets )
g

Coverage )
120 widh

W Heiht
Refiesh.

Clear Map.

¥ Shw Bimap
- Postion Marker







20%
Deta Cantre
6%

RBS

50
5% Retil é
2% v

vodafone
1 1] %>? (

__________________



A LR
Telecom Italia ' G R

2009 Sustainability Report

Corporate Responsibility




’ + | + ’ |
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peripherals infrastructure Fixed i -
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2020 ICT CARBON FOOTPRINT

PCs, peripherals Telecoms

and printers — infrastructure
820m tons CO, 57% and devices
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360m tons CO,
§
&
- 2007 Worldwide B
ICT carbon footprint: _-E
2% = 830 m tons £3
CO, .
F{;n':par_ats_le to the e Daa
QO al aviation contrec 18%  200m tons CO,
industry
» Expected to grow Total emissions: 1.43bn tonnes (0, equivalent
to 4% by 2020 o ot S Co ey
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POWER CONSUMPTION OF MOBILE
COMMUNICATIONS

lotal Energy - Total Energy =

Total Energy = 60 TWh/yr Total Energy = 14 TWh/yr

2 TWh/yr 1kW per user | <1 TWh/yr I {0W per:usertor.

0.1W per user for 4 million

Energy Use

1KW per user other elements
for 3 billion for 10.000 —
Subscriptions Coitrollars
— e ——
Users Base Station Network Control Core & Servers

The greatest opportunity to reduce energy consumption is to

improve base stations

Based on: ETSI RRS05_024, NSN
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- New adaptive architecture
------- Prior art: Strategy 1
= = =Prior art: Strategy 2
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Asymptotic SER of MRC from [6, eq. 12]
Asymptotic SER of SD from (16) 1
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Central entity computes optimal assignments
Minimise: Power P = Zj W X;

X; : binary variable 1 if AP-j selected, 0 otherwise

W; - weight of AP-j (used to control fairness)

o Constraints:
Vi,j: x;; < e;;,i.e.client-i can connectto AP-jonly if link is
feasible
2.jx;j = 1, i.e. client-i can connect to only one AP
Y bixij < (; ,i.e. total bandwidth needed by clients
connected to AP-j does not exceed capacity of AP-j
Yixij < X;X;e;,i.e. AP-jis turned on if any client
connects to it.
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File Transfer Video
server server

Web server

Corporate Network

—
Delay Emulator

ISP
API .
Emulated ISP switch
Controller

OpenFlow switch

( 8%6#%C4 V C/# 100Mbps

, ( 2 33 Access network switch
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