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ITU-R wireless forecast in Recommendation M.1645

FIGURE 2
Tustration of capabilities of IMT-2000 and systems bevond IMT-2000

Systems beyond IMT-2000 will encompass
the capabilities of previous systems

New capabilities
of systems beyond
IMT-2000

Dashed line indicates

that the exact data

rates associated with
systems beyond IMT-2000
are not yet determined
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New nomadic/local \‘
area wireless access A
1!

1000

Peak useful data rate (Mbit/s)

Denotes interconnection between systems via networks. which allows
flexible use m any environment without making users aware of
constifuent systems

Nomadic/local area access systems
72> Digital broadcast systems

Dark shading indicates existing capabilities, medium shading indicates enhancements to
IMT-2000, and the lighter shading mdicates new capabilities of systems beyond IMT-2000

The degree of mobility as used in this Figure is described as follows: low mobility covers
pedestrian speed. and high mobility covers high speed on highways or fast trains (60 km/h to
=250 kmMh, or more).
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Intel’s Vision:
Three Waves of Internet Access

Wi-Fi ports**

broadband ports***

0
1995 2002 2008 2016

¢ Driving the Roadmap, Silicon
« Non discriminatory IPR policy
« Significant Intel Capital investment

 Defining ITU 4G Standards

* 4G radio into notebooks

« Securing Spectrum

*Source: Dell'Oro Group, Q1'08; **Source: IDC, Q1'08; Intel estimates; **Source: Intel Estimates H N
intel)

Mobile Voice
VS.
Mobile Internet

Traffic Equivalents®
‘ v 1 Smartphone = 30 Handsets
= oy 1 Laptop = 450 Handsets

A network optimized for mobile
voice cannot handle high numbers .
~ 10 Kbps Constant Rate . 9 1-5 Mbps Burst Traffic
of mobile internet users

More Spectrum Needed
More Backhaul And Different Network Architecture Required

/" Mobile Internet Requires a Technology Revolution

intel)

* Suurie. Ciscl Wisual Mebeocking Cidesx, July 2009
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uitous connect

European Digital Dividend _— 2012 ~2 billion computers

790-862 MHz result of WRC-07 o wide spectrum channels and
M ISsIng optical fibre are necessary

arranged 2x30 MHz + 12 MHz g ‘
B ﬁx \’%T Implementation of the concept AN g

macro - micro - pico

Broadband Wireless Access is not coverage limited
- it is capacity limited

Wireless broadband towards the Yottabyte Era

LTE Subscriber Growth Forecast

Initially no major impact on network costs I:

Subs in Millians

2009 2010 2011 2012 2013 2014 2015

B \Vestern Europe B MNorth America B SouthAmerica B lapan

W Asia Pacific ® Eastern Europe @ Middle East u Africa

Massive investments into infrastructure are necessa ry:
faster time table for all IP + optical fiore + 4G r  adio
'I: L

Source: Chetan Sharma Consulting, 2010, http://www.chetansharma.com/Managing_Growth_and_Profits_in_the_Yottabyte_Era_Second_Edition. pdp



Spectrum Aggregation*

Total Available spectrum impacts the economical NPV Analysis - Total Bandwidth Analysis
viability of a business model - and scalability SO0 iy o 8 Wiz B

) f 2,000,000 |====MPY &t 20 MHZ bandwicth
- Impacts the viable deployment scenario ooy [ 40Nz benicin
- Impacts the business case by effecting all £ 1 poo,oon -
major levers of the business case £ sonoon /?/
- Impacts the Quality of service and range of o —— =
services offered including ARPU charged (500,000)
[1,000,000) \ /
[1,500,000)
* Analysis based on Standard network deployment in Mexico City @?\ 8 i _\aﬁnﬂ @?P _\e}*@ .@-‘& 8 i 8 # @?Q *é{‘a
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Need sufficient spectrum for Broadband

Spectrum caps subject only to anti-trust review

Examples of broadband spectrum availability 2011
800 MHz and 2.6 GHz

Belgium 2.6 GHz auction auction likely starting ~30th November 2011.
Czech “800, 1800, 2600 MHz common auction expectedin 2 012
France 2.6 GHz auction in Q4/2011; FDD only, no TDD, 800 MHz early 2012
360 MHz incl DD & 2.6 GHz auctioned in 2010
Spectrum to be re-auctioned within the next 18 mont  hs 900-1800-1900- (2.6 GHz) since original leases
expiring (20 years since 1992-94).
Hungary 2.6 GHz auction 2012 and 800 MHz auction 2013.
Israel Will not be 2011
Italy 800, 1800, 2000 e 2600 MHz and refarming of 1800 MHz early August 2011??
The Latvian Public Utilities Commission (PUC) annou  nced to auction part of the 2.6 GHz band by 30
January 2012, with usage rights starting for the wi nners on 1 January 2014.
-:- 50 MHz @ 2.6 GHz auctioned in 2010, the rest of the b and 2011/2012
Portugal 450, 800, 900, 1800 MHz, 2.1 GHz and 2.6 GHz s pectrum auction could take place in Q4/2011?7?
6th July 2011 Spanish spectrum auction begun
270 MHz spectrum being released; 58 blocks at 800 MH  z, 900 MHz and 2.6 GHz bands.
Switzerland Auction of 800 MHz, 900 MHz, 1800 MHz, 2.1 G Hz and 2.6 GHz bands planned for Q1'12

UK 800 MHz and 2.6 GHz to be released H1/2012

Greece

Latvia

Spain

Administrations do not hurry to release broadband s pectrum

&

Detailed spectrum info is country specific
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transition of 2.6 GHz in USA

FCC goals were:
Encourage innovation by maximizing flexibility
Promote broadband deployments
Provide incumbents with reasonable opportunity to continue current uses
Enable a quick transition to the new band plan.

3 year transition period

Spectrum leasing (secondary market)
Technology neutral

Permitted mobility

Allows FDD or TDD operation

Regulatory flexibility and cooperation between stakeholders were the
keys to success

http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-04-135A1.doc

Spectrum for mobile telecommunication services 2010*

IMT

1885 — 1980 IMT

GSM 1800 1980 - 2025
Japan IMT 2110 - 2200 2500 - 2690

832-834 887-889
843-846 898-901 1710-1785 2=230 MHz 2=190 MHz
860-870 915-925 1805-1880 50 Countries Future?
sinozs bosoe T 3600 - 4200

5 : =150 MHz -
833-843 925958

il D oS WLANs 2300 - 2400 4400 - 5000

1429-1453/1477-1501 2400 - 24835 002 2=1200 MHz

5150 - 5350
Cellular 5470 - 5725
PCS 1900 5725 - 5850 Digital
IMT Dividend Broadcast?
3 =643,5 MHz 698-793

1850 - 1910 _ At
GSM 900 1930 - 1990 790 - 862 87,5-108=20,5

IMT e 174-240=66
880-915/925-960 = 470-790=370
450460 _
460470 =70 MHz Z=140 MHz =72

$<20MHz 142 Countries BEmriies MHz $=427,5MHz

1970 1980 1990 2000 2010 2020

912 MHz are available for IMT in Europe below 4 GHz
more spectrums is needed

*The diagram cor ome ical band descriptions
12 Detailed spectrum i egion specific

6-2010 70+150+230+190+200+72 = 912 MHz
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Changing Spectrum Management Philosophy

Radio Technologies: service specific

Broadcasting bands: Voice bands:
AM, FM, DAB, DVB-T M, UMTS, e

Convergence

Content: Broadcast, Voice, Data

Coverage/mobile
Bands < 1 GHz
Channel Bandwidth <5 MHz
Data Rate 2 Mbit/s

First step achieved: TN & SN established
as regulatory principle

Conclusions

« Channels of 20-1000\VHZhzenthividititheaeeneeesssayytto offEifdrGDB00Q000 Mbit/welll

» Spectrum is too fragmented — opepeaiatesivaveonchelnannelslwidietethtraa 3 MMEz
below 3 GHz

* CR (cognitive radio) and SR (software defined radio) are Still dreams of the future

e 2.6 GHz band was planned as data extension band and  pico el Hnuttwitthmutt
OF to BS nothing is happening there

« Old fashioned regulatory framework - voigeitraffiaffic ooaateddsppetrtiom
arrangements and market structures wasting frequenc y resource

-

Europe should continue reshaping
the radio regulatory framework
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