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Introduction
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for many reasons

A Survival requires spectrum license holders to adapt
to the changing markets

I adopt a flexible architecture where bandwidth can be used
In whatever manner generates the most revenue
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Where dowe findbourselves?

A The FCC, MNOs, matream media (whatever that
YSIFyao X FtyY2ad SOSNEIIK,
should have us concerned

A Concern may be a good thing

A We need to be thinking about how to best serve the
needs of the American Publicspectrum is our
collective resource
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The Battle 4s about /€reating
Bandwidth

Tedghnology-2DORDMA - NEotecsMIMO, etc
Spectium-—=JUHErBroadcast Eltectromagnetic
Regulatony-=ECOG Refofon the 21stCentury




ThinkingcQuitside iof the Box

A First, what is the box
I Regulatory Straitjacket? (not going to be solved here!)

A Once outside of it, what then? CES
I Greenfield optimism? ‘ g

echnolo

Ada. dzii t20a 2F LIS2 LI S™ ™y
I How about inviting them in?

A And the new box that gets built?
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What iscourcBusiness?

A Our business is not just 6MHz of spectrum
I But it needs spectrum

A Our business is not 19.39Mb/s of data capacity
I That is the capacity we currently have available

A Our business is not just pictures and sound
I That is one of many possible services
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What iscourcBusiness?

A Our business is more than just OTA
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A Are we in the TV business?

I What doesTHATmean?

We are in the Mass Market Wireless Delivery business
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New Efficiencies Are-Possible

A Many technologies discussed today offer tremendous
gains in efficiency

A The spectral efficiency of ATSC A/53 (today) is
3.23bits/sec/Hz

A It is possible to expect efficiencies in the order of up
to 6.65bits/sec/Hz in a new standard

A Next generatiorcodecsare storage/memory
multipliers
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A Broadcastersd?erspective

A A new broadcast architecture is needed

A It needs to provide broadcasters with:
I high efficiency, flexibility, global economies of scale
A We need to develop a collaborative relationship
within the broadcast industry
i AYOft dzZRAY3 tdzofAO {FFSGeéex D
I drive the use to its highest utility to generate the most
revenue for all parties
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Censume Demandis for Digjitall BW (bps)

Converged
Service Control
Mobility  IMS PoUc

Manager Manager
Converged
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‘ ' Routers
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. . . Converged £ Technology
DSL/GPON Metro & Converged Converged Spectrum

Regulatory

&)

Ethernet/Cable

Converged Aggregation Edge Backbone

Wireline Access Converged Service-Aware

A ConsumeR:2:5 & y/-(hihat AnaldgBW was used to move the data from a Semapme Backbone
Network (DWDM) and it was aggregated and transitioned se¥deakricalind Optical Domains before
being assigned some Wireless OFDM Carriers (Wé#tprovided them radio access, they care only
about Digiital BW (lbps) delivered
Convergencés happeningiin CoreNetwork tormeet-consumer-demand (Survive !)
What if Convergencecould -HappenRadio/Access (Unicast)and Broadcast ?

@ What If NextcGem DIV Broadcastiand iNext GenAtVanced):areseen asicomplimentary?
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Next Gen DTV Broadcast Next Gen (LTHRdvanced)

CompetitivecorcComplementary

A Flexible OFDMAased System A 3GPP Next Gen L-Mevance Spec (LTE Rev 11
A Substantial increase in (bps/Hz) targletgd 2012 ?)_ |
A Fixed, Portable, Mobile, Converged A Optimized forUnicastTraffic
A Optimized Broadcast Traffic A Forecasted MultMedia (Video) Traffic will
A Support Big Stick + SFN Overlay Congest Urban Netwqu _
A DVBT2 like Framework A MBSFN LTE Spec (MiXgdicasj MNOs have
A Physical L Uni e ( I ? Need SFN Solution
ysical Layer Universal Frame (encapsulates | . PN A ad LA

other OFDM Waveforms, LTE, etc.) § ; a }/RQtu ;hl N‘E: S ; BS_”R Fuo 15

A Need Return CH & Large # Eyeballs ave retum _anne ahd Briing
A Open API Intelligent Network (Apps)
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FCC:Broadband Plan: ChaptSgectrum(P 75)
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formulate policy on @and-by-band, servieeby-servicehasistypically in response to specific requests for
service allocations or station assignments. This approach has been criticized for being ad hoc, overly
prescriptive and unresponsive to changing market needs. Wireless broadband is poised to become a key
platform for innovation in the United States over the next decade. As a result, U.S. spectrum policy require
reform to accommodate the new ways that industry is delivering wireless services. réfi@sas include
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Giventtheppassibilitytthat :

1.
2.

3.

FCC:is ppento-new regulatory thinking-onspectrum policies for USA
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Enable Converged Business models Open ecosystem to encourage innovation-and-investment in USA
Serveithe Rublic Interest with- Security.and Entertainment in'the 21st Century
Increase BW!(bps) Broadcast Spectrum can yield for.all America:(Home:-Land Security, Firs

.
.
.
- OptimizediforiBroadcast traffic only but;Harmonized with .other.networks (MNO, etc.)

Haveopenmind{to-look:to future
i~  Broadcast.and Wireless Broadband carG@mplementary

Spectrum Regulatory
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Band hyeBandservieebby Service
20ks &ighwok 3K G60F2iNI ymprar QEtKeCam QA

Service Contours

Not Fornward bookingror
SpectrallyrEfficient




Current FCCBroadband: Plant(Future)

I~ TechnicakRulesrChanged;Paeck-Band  Conduct:incentivecAuctions ¢ >
i MaintainsBand hy-Bandsenvice-by: Senviddlocation
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Broadicastingdaday

Many (61\z)dndividual :Site !
Fixed:Senviceskash 70-vears Radio Horizon T
> Interference 7Zone Cast
3XService Contour

High ERPH(High:HAAT\LowGain:Antenna

New FieetpGiastoleloqblaeile MechanicaliBeam i)

Adjacent Market

Subcarriers On/Off
Function:of:
Geography

Time (TDD)
Interference Mitigation
Business Deal (Inter
Market)

Regional. SFN

UniversaliBroadband Broadeasting
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UniversalrBroadbandrBroadcasting (Cancept)
GautdSSuppngew Futuees ECe=RegulatoryHanc Altacation Mode
£eSiNIgh 5 Brdadbayh @ “dolivarnce” N2 | RO |

l BB /Antenna

BB /Antenns

Use Larger Blocks of Analog B¥jg€ctrum)

Latest Coding and OFDMA Resource Bloeksnology
NewFCC Polidgegulatory
EfficientBroadband-Broadcastirig Public Interest

Uses Licensed Spectrum Database to Dynamically Sha
Freq Segment, Time Segment, divide (shBig)tal BW! (bp
Control Carriers IFFT (sB8ands) On/Off min interference
BW Driven by Business Deals, Time of Day, Events, etc.
Incumbent Broadcasters and Other Users Share Digital BW
Can Yield more Dlgltal BW (bps) to All Users SBE

Spectrum Regulatory
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GSM/
GPRS

Evolutioncof Wireless:Standards

2009/2010

2005/2006 2007/2008
EDGE, 200 kHz
DL: 473 kbps >
UL: 473 kbps
UVITS HSDPA, 5 MHz
DL: 2.0 Mbps—»| DL:144Mbps — — ' — ' — ' —" —" g
UL: 2.0 Mbps UL: 2.0 Mbps
| HSPA, 5 MHz
» DL: 14.4 Mbps
UL: 5.76 Mbps

EEDGE, 200 kHz
DL: 1.9 Mbps

2011/2012

3RD GENERATION
PARTNERSHIP
PROJECT 2

"acPP2"

\ 4

» 5.0 MHz
DL: 14.7 Mbps
UL: 4.9 Mbps

IXEVDO, Rev. B

......

Pre IEEE 802.11F

a <« s

Advanced Television Systems Committee

DOAdvanced (multiple carrier, |

| OFDM opt., MIMO (2x2), SON !
i DL: 32 Mbps and beyond i
UL: 12.4 Mbps and beyond

2013/2014

LTEAdvanced >RellO

lt4DVA NCED

ITU Advanced

C (Nemt Gen)

WIMAX, 802.16m

Converge

ITUADV




IMT-Advanced LTELAIEEE 802:16M
Multimedia Trtaffic/(Mideo)
Good iFit UHE Broadcast Band:(MBSFN)

Number of Viewers

Few Service IChaoices
HighUsage Paiterns

Trying e sewe (Usbam Area) Ainicastiwill congest netwo

Many service choices ;) l.ow-usage:pattern
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IMT—AdvancedUnicast)can be ProblematitdHF Broadcast Band
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614620  24.31 9.57

39 620626  24.08 9.48

40 626632  23.85 9.39

41 632638  23.62 9.30

42 638644  23.4 9.21

43 644650  23.18 9.13

44 650656  22.97 9.04

45 656662  22.76 8.96

46 662668  22.56 8.88

47 668674  22.35 8.80

48 674680  22.16 8.72

49 680686  21.96 8.65

50 686692  21.77 8.57

51 6926908  21.58 8.50
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Propagation characteristics

Small cell Frequencyese
Problematic Urban Environment

MIMO (DL) 8x8

MIMO (U

&

|) 4x4

RX

RX

MIMO Problematic Becausqe
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