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Future Internet Economy
OECD Policy Brief, June 2008

The Internet hnow underpins a range of new economic

activities as well as activities and infrastructures that support

our economies, from financial markets and health services to
energy and transporto .

Nl n the | onger term, small wi
INn objects, equipment and facilities are likely to be integrated
with the Internet through wireless networks that will enable

l nterconnectivity anywher
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Systems Beyond IMT-2000

Systems beyond IMT-2000 will encompass

Mobility

IMT-2000

the capabilities of previous systems

New capabilities
of systems beyond
= "N, IMT-2000

New A)/
® mi)‘l‘)ile \ Dashed line indicates

Enhanced\\ Bt \ t.hat the exact dlata-_ 1
IMT-2000 rates associated with

systems beyond IMT-2000
are not yet determined

New nomadic/local
area wireless access

Peak useful data rate (Mbit/s)



Complementary Access Systems

Some existing standards
and technologies for the
different layers

Iustration of complementary access systems

Distribution layer

- E #" — Full coverage and hot spots IEEE 802.16 3GPP/LTE
- ~ Global roaming
Cellular layer - :
M -
9f IEEE 802.21
Hot spot layer
o : - : IEEE 802.11
H ~ Tndwidual ks
I o MGWS (60 GHz)
: - ‘:}_L't 1ae c_um:m:armu Bluetooth* UWB
Persanal networlk layer a — Individual links IEEE 802.15
Fixed (wired) layer XXXX XXXX X T —— IEEE 802.3

<=p> Horizontal: handover within a sys

‘ Vertical: handover between systems

u Pozsible return chanmnels
-

Source ITU -R M.1645

Switching between the layers need to be transparent to the user



ITU-R Process Since 2003

- Since M.1645, Working Party 8F (now 5D) developed
Resolutlons Recommendations and Reports on:

' Candidate spectrum bands (between 450 MHz to 4.2 GHz)

Market/demand analysis (includes wide source of demand, not
just 3G)

Name for systems beyond A IMT-Advanced

Spectrum estimation Sl 2 1o 1.7 GHz of spectrum needed to meet
the demands by 2020

I WRC-07 identified new spectrum for IMT=IMT-2000 + IMT-Advanced
Principles of standardization process
Process (M.2133)
Technical requirements (M.2134)
Services requirements
Evaluation criteria (M.2135)



IMT-Advanced Original Timeline

FIGURE 6

Phases and expected timelines for future development of IMT-2000
and systems beyond IMT-2000

- Qriginal timeline in
M.1645 mainly adhered

New elements to

to offer new capabilites o

of systems beyon
IMT-2000

. Timeline for T

V 0 | equireriie
. definition 1 definition

standardization and o I
Other radio Evolution/integration with othg

deployment of future

SySte m S refl e Ct SySte m Systems deployment

deployment cycles
and future Spectrum implementation
development

I The little triangle; spectrum

T IMT-2000 enhancement

continuing in parallel to
IMT-Advanced
developments

2000 2003 2006 2009 2012 2015

The sloped dotted lines indicate that the exact starting point of the particular subject can not yet be fixed.
A . Possible spectrum identification at WRC-07
* . Possible wide deployment around the year 2015 in some countries 1645-0f

Source ITU -R M. 1645 - .
(lntel




ITU-R IMT-Advanced Schedule

WP 5D 2008 2009 2010 2011

. No.1 No.2 No.3 No4 No.5 No.6 No.7 No.8 No.9 No.10
meetings« > < > < <

>
»

Stepl and 2
(0) (20 months)

Step 3
(8 months) (1)
Step 4
(16 months) (2)
Steps 5,6 and 7
(20 months) (3)

Steps 8
(12 months) (4)

Steps in radio interface development process:

Step 1: Issuance of tlcular letter Step 5:Reviewand coordination of outside evaluation activities
Step 2: Development of candidd®éTs andSRITs Step 6:Review to assess compliance with minimeegquirements
Step 3:SubmissioriReception of th&®IT and SRIT proposalsStep 7:Consideration of evaluation results, consensus building
and acknowledgemenf receipt and decision
Step 4: Evaluation of candidate RIASdSRITs Step 8:Development ofadiointerface Recommendati(®)
by evaluation groups

Critical milestones in radio interface development process:

(0): Issue an invitation to propose RITs March2008 (2): Cut off for evaluation report to ITU June 2010
(2): ITU proposed cut off for submission October 2009  (3): WP 5D decides framework and key October 2010
of candidate RITand SRITproposals characteristics of IMIAdvancedRITsandSRITs
(4): WP 5D completes development of radio February 2011
interface specification Recommendations
IMT -Advanced A201

3 Source ITUR WPSD




\/ision



aster

the Vooile Internet

Wireless
19kbps  144kbps 384kbps >1Mbps  >5Mbps >50Mbps
CDPD GPRS EDGE._ WCDMA H_S'PA WIMAX/LTE
ﬁ
Wired
56kbps 128kbps-384kbps 1-8Mbps >20Mbps
vEAAAPPS SN ADSL ADSL+ / VDSL FTTU
ﬁ
Content
CIF Video/H.264 ACIF Video/H.264 Compressed HDTV Stream
144 kbps 30071 700 kbps 5-20 Mbps
Full Screen (XGA)
MP3 Audio MPEG4 - MPEG2
128 kbps 700 kbps i 4.3 Mbps
(intel.
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Vision for Mobile Internet

ransparent

Affordable Internet
Access \Wherever *
You Are |

12



Vision - Dense Wireless Networks

In addition to the Web’s “Ocean of Information”

el

A Dense environment of wireless devices with demands on bandwidth
will limit system capacity
A Systems need scalability in provisioning at deployment time

A Global availability of  spectrum and improved support of multi -radio (inter)
13



Wireless System CapaC|ty Needs

1 PC GAVES

GAVECUBE
J
PLATSTATIONY
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BROWSE ALL GAVES
8Y GENRE

. * Action Games
« Adventure Games
3 » Driviog Games
.

. = Jo 5 2 0; ‘ "5
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CAm i -2
Increasmg denS|ty of users Increasing broadband rates

System Capacity. = 1000 users X 2 Mbps: = 2 Gbps

IMT -Advanced to scale from 100 -200 Mbps to much higher
system capacities intel
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Mobile Voice Mobile Internet

10-50 Kbps 1-5 Mbps
$10-$50 ARPU $10 - $30 ARPU_

intel)
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Mobile Internet Status Quo
Despite t he ¢ omnhesathanf peweneotlc ,

million people with 3G phone service have mobile broadband.
Those who do have it paid to operator s

according to Screen Digest.

nThat was jJjust 6.8 percent of

and Q

” (intel‘



Maobile InternEt Dilemma

» Service Level
® ARPU

Mobile Voice Mobile Internet

Mobile Internet requires a revolution in business model.:
x100 improvement in cost-per-bit and revenue




MIMO-OFDMA Is the future of
Wireless

SPECTRUMSIMPLIFIES
EFFICIENC@DVAI\ICED il
L 4 ECHNIQUES
4G \g ‘
G Miuo-0FDuA LEVERAGESOPTIZES
BANDWIDTH

ALLOCATION
. P

OFDMA offers better spectral efticiency
18 which directly translates to higher throughput and capacity



