
Exploring Innovative Opportunities in 
ATSC Broadcasting: 

Convergence in the UHF band in USA

Mike Simon - Rohde & Schwarz
Mark Aitken- Sinclair Broadcast Group

Next Generation Broadcast Television



Introduction

ÅL ǿƛƭƭ ƻŦŦŜǊ ŀ ǇǊŜƳƛǎŜΧ

ï¢ƘŜ ŜȄƛǎǘƛƴƎ h¢! ōǊƻŀŘŎŀǎǘ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ƛǎ ǎǳŦŦŜǊƛƴƎΧ 
for many reasons

ÅSurvival requires spectrum license holders to adapt 
to the changing markets

ïadopt a flexible architecture where bandwidth can be used 
in whatever manner generates the most revenue



Where do we find ourselves?

ÅThe FCC, MNOs, main-stream media (whatever that 
ƳŜŀƴǎύ Χ ŀƭƳƻǎǘ ŜǾŜǊȅǘƘƛƴƎ ƎƻƛƴƎ ƻƴ ŀǊƻǳƴŘ ǳǎ 
should have us concerned

ÅConcern may be a good thing

ÅWe need to be thinking about how to best serve the 
needs of the American Public ςspectrum is our 
collective resource



Technology = OFDMA, New Codecs, MIMO, etc
Spectrum = UHF Broadcast Electromagnetic 
Regulatory = FCC Reform for the 21st Century 

The Battle is about Creating 
Bandwidth

Technology

Spectrum Regulatory

BW



Thinking Outside of the Box

ÅFirst, what is the box

ïRegulatory Straitjacket? (not going to be solved here!)

ÅOnce outside of it, what then?

ïGreenfield optimism? 

Åά.ǳǘ ƭƻǘǎ ƻŦ ǇŜƻǇƭŜ ǿŀƴǘ ǘƻ ōŜ ǘƘŜǊŜ ǘƻƻΗέ

ïHow about inviting them in?

ÅAnd the new box that gets built?

ïIƻǿ ōƛƎΣ ǿƘŀǘ ǎƘŀǇŜΣ Ƙƻǿ ƘƛƎƘΣ ǿƘŀǘ ŎƻƭƻǊΧ¢.5



What is our Business?

ÅOur business is not just 6MHz of spectrum

ïBut it needs spectrum

ÅOur business is not 19.39Mb/s of data capacity

ïThat is the capacity we currently have available

ÅOur business is not just pictures and sound

ïThat is one of many possible services



What is our Business?

ÅOur business is more than just OTA

ï¢Ƙŀǘ ƛǎ Ƙƻǿ ΨǿƘŀǘ ǿŜ ŘƻΩ ƛǎ ŎƻƴǾŜȅŜŘ ςwirelessly!

ÅAre we in the TV business?

ïWhat does THATmean?

We are in the Mass Market Wireless Delivery business!



New Efficiencies Are Possible

ÅMany technologies discussed today offer tremendous 
gains in efficiency

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

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

ÅNext generation codecsare storage/memory 
multipliers



A Broadcasters Perspective

ÅA new broadcast architecture is needed

ÅIt needs to provide broadcasters with:

ïhigh efficiency, flexibility, global economies of scale

ÅWe need to develop a collaborative relationship 
within the broadcast industry

ïƛƴŎƭǳŘƛƴƎ tǳōƭƛŎ {ŀŦŜǘȅΣ DƻǾŜǊƴƳŜƴǘŀƭ ŜƴǘƛǘƛŜǎΣ ŀƴŘ abhΩǎ

ïdrive the use to its highest utility to generate the most 
revenue for all parties

Å



Iƻǿ aƛƎƘǘ ŀ άbŜȄǘ DŜƴŜǊŀǘƛƻƴ 
.ǊƻŀŘŎŀǎǘ ¢ŜƭŜǾƛǎƛƻƴέ {ǘŀƴŘŀǊŘ 

Function?

Draft for Discussion M.Simon/R&S, Mark 
Aitken/SBG



Consumer Demand is for Digital BW(bps) 

A Consumer ŘƻŜǎƴΩǘ ŎŀǊŜ what Analog BW was used to move the data from a Server on some Backbone 
Network (DWDM) and it was aggregated and transitioned several Electrical and Optical Domains before 
being assigned some Wireless OFDM Carriers (WIFI) that provided them radio access, they care only 
about Digital BW (bps) delivered
Convergence is happening in Core Network to meet consumer demand (Survive !)
What if Convergence could Happen in Radio Access (Unicast) and Broadcast ?
What If Next Gen DTV Broadcast and Next Gen (LTE-Advanced) are seen as complimentary?



Competitive or Complementary?

Next Gen DTV Broadcast

Å Flexible OFDMA-based System

Å Substantial increase in (bps/Hz)

Å Fixed, Portable, Mobile, Converged

Å Optimized Broadcast Traffic 

Å Support Big Stick + SFN Overlay

Å DVB-T2 like Framework

Å Physical Layer Universal Frame (encapsulates 
other OFDM Waveforms, LTE, etc.)

Å Need Return CH & Large # Eyeballs

Next Gen (LTE-Advanced)
Å 3GPP Next Gen LTE-Advance Spec (LTE Rev 11 

targeted 2012 ?)

Å Optimized for UnicastTraffic

Å Forecasted Multi-Media (Video) Traffic will 
Congest Urban Network 

Å MBSFN LTE Spec (Mixed/Unicast) MNOs have 
? Need SFN Solution  

Å LǎƴΩǘ ǘŀǊƎŜǘŜŘ ŀǘ I5¢± ό¢ŀōƭŜǘǎύ

Å Have Return Channel and Billing

Å Open API Intelligent Network (Apps)



FCC Broadband Plan: Chapter 5 Spectrum(P 75)

Å άIƛǎǘƻǊƛŎŀƭƭȅΣ ǘƘŜ CŜŘŜǊŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ /ƻƳƳƛǎǎƛƻƴ όC// ύΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ŀƭƭƻŎŀǘƛƴƎ ǎǇŜŎǘǊǳƳ has been to 
formulate policy on a band-by-band, service-by-service basis, typically 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 requires 
reform to accommodate the new ways that industry is delivering wireless services. These reforms include 
ƳŀƪƛƴƎ ƳƻǊŜ ǎǇŜŎǘǊǳƳ ŀǾŀƛƭŀōƭŜ ƻƴ ŀ ŦƭŜȄƛōƭŜ ōŀǎƛǎέ

Given the possibility that :

1. FCC is open to new regulatory thinking on spectrum policies for USA

2. {ǇŜŎǘǊǳƳ {ƘŀǊƛƴƎ ŎƻƴŎŜǇǘ ǘƻ ǳǎŜ ƴŀǘƛƻƴΩǎ ǎǇŜŎǘǊǳƳ ƛƴ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘ ƳŀƴƴŜǊ
ï Enable Converged Business models Open ecosystem to encourage innovation and investment in USA

ï Serve the Public Interest with Security and Entertainment in the 21st Century 

ï Increase BW (bps) Broadcast Spectrum can yield for all America (Home Land Security, First Responders)

ï Optimized for Broadcast traffic only but Harmonized with other networks (MNO, etc.)

3. Have open mind to look to future

ï Broadcast and Wireless Broadband can be Complementary



CH A

CH A

CH B

CH C

Large Distance Used Mitigate Co-Ch Interference 

Challenge - Adjacent Interference (- D/U)

Service Contours

Current Regulation/Allocation 
Band by BandService by Service

Not Forward Looking or
Spectrally Efficient

²ŀǎ wƛƎƘǘ ŦƻǊ мфрлΩǎκслΩǎ ōǳǘ рл ȅŜŀǊǎ ƭŀǘŜǊ ǎǘƛƭƭ ǘƘŜ ǎŀƳŜ Κ



Current FCC Broadband Plan (Future)
ï Technical Rules Changed, Re-Pack Band , Conduct Incentive Auctions $$$

ï Maintains Band by Band Service by Service Allocation

CH A
CH A

CH B

CH C

New Rules Reduce Spacing 

Reduce - (D/U)

Service Contours

Reduce by (20 CH) and Re-pack Broadcast Band 



High Pop Density

Adjacent Market

Radio Horizon

High ERP, HAAT (High Gain Antenna)

High ERP (High HAAT Low Gain Antenna 
Mechanical Beam Tilt)

Broadcasting Today
Many (6 MHz) Individual Sites

Subcarriers On/Off
Function of:
Geography
Time (TDD) 
Interference Mitigation
Business Deal (Inter 
Market)
Regional SFN

Higher Field Strength in Service Area

Interference Zone Cast 
3X Service Contour

50 Miles

150 Miles

SFN

Fixed Service Last 70 Years

New Fixed, Portable, Mobile
Converged Service 

Universal Broadband Broadcasting
Fewer Shared Sites BB Antennas (Economies of Scale)



Universal Broadband Broadcasting (Concept)

Broadband

Could Support New Future FCC Regulatory and Allocation Model 
{ŜǊǾƛŎŜ !ƎƴƻǎǘƛŎ .ǊƻŀŘōŀƴŘ ά/ƻƴǾŜǊƎŜƴŎŜέ 

BB Antenna

Broadband

BB Antenna

Å Use Larger Blocks of Analog BW (Spectrum)
Å Latest Coding and OFDMA Resource Blocks Technology
Å New FCC Policy Regulatory
Å Efficient Broadband Broadcasting in Public Interest
Å Uses Licensed Spectrum Database to Dynamically Share 
Å Freq Segment, Time Segment, divide (share) Digital BW (bps)
Å Control Carriers IFFT (sub-Bands) On/Off min interference
Å BW Driven by Business Deals, Time of Day, Events, etc.
Å Incumbent Broadcasters and Other Users Share Digital BW
Å Can Yield more Digital BW (bps) to All Users 



3GPPGlobal Partnership of Six Regional SDOs

3GPP

USA
ATIS

Europe
ETSI

China
CCSA

Korea
TTA

Japan
ARIB &

TTC
ATSC

DVB

DTV  SDO



2013/20142009/2010

GSM/
GPRS

UMTS
DL: 2.0 Mbps
UL: 2.0 Mbps

EDGE, 200 kHz
DL: 473 kbps
UL: 473 kbps

E-EDGE, 200 kHz
DL: 1.9 Mbps
UL: 947 kbps

HSDPA, 5 MHz
DL: 14.4 Mbps
UL: 2.0 Mbps

HSPA, 5 MHz
DL: 14.4 Mbps
UL: 5.76 Mbps

HSPA+, Rel. 7
DL: 28.0 Mbps
UL: 11.5 Mbps

2005/2006 2007/2008 2011/2012

HSPA+, Rel. 8
DL: 42.0 Mbps
UL: 11.5 Mbps

cdma
2000

1xEV-DO, Rev. 0 
1.25 MHz
DL: 2.4 Mbps
UL: 153 kbps

1xEV-DO, Rev. A 
1.25 MHz
DL: 3.1 Mbps
UL: 1.8 Mbps

1xEV-DO, Rev. B 
5.0 MHz
DL: 14.7 Mbps
UL: 4.9 Mbps

HSPA+, Rel. 9
DL: 42.0 Mbps
UL: 11.5 Mbps

DO-Advanced (multiple carrier, 
OFDM opt., MIMO (2x2), SON
DL: 32 Mbps and beyond
UL: 12.4 Mbps and beyond

LTE-Advanced >Rel. 10
DL: up to 1 Gbps (low mobility)
UL: up to 100 Mbps

Fixed WiMAX
scalable bandwidth
мΦнр Χ ну aIȊ
typical up to 15 Mbps

Mobile WiMAX, 802.16e
Up to 20 MHz 
DL: 75 Mbps (2x2)
UL: 28 Mbps (1x2)

ITU Advanced 

WiMAX, 802.16m
DL: up to 1 Gbps (low mobility)
UL: up to 100 Mbps

IEEE 802.11a/b/g IEEE 802.11nPre IEEE 802.11n IEEE 802.11 ac, ad

LTE (4x4), Rel. 8, 20 MHz
DL: 326 Mbps
UL: 86 Mbps

(Next Gen) Converge
ITU-ADV

4G

Evolution of Wireless Standards



IMT-Advanced LTE , IEEE 802.16M
Multimedia Traffic (Video)

Good Fit UHF Broadcast Band (MBSFN)

¢ƘŜ ά[ƻƴƎ ¢ŀƛƭ ƻŦ /ƻƴǘŜƴǘέ

Number of Viewers

Few Service Choices
High Usage Patterns

Many service choices , Low usage pattern

Trying to serve (Urban Area) Unicast will congest network



UHFCh # MHz ½ ┐ όŎƳύ½ ┐ όƛƴύ

38 614-620 24.31 9.57

39 620-626 24.08 9.48

40 626-632 23.85 9.39

41 632-638 23.62 9.30

42 638-644 23.4 9.21

43 644-650 23.18 9.13

44 650-656 22.97 9.04

45 656-662 22.76 8.96

46 662-668 22.56 8.88

47 668-674 22.35 8.80

48 674-680 22.16 8.72

49 680-686 21.96 8.65

50 686-692 21.77 8.57

51 692-698 21.58 8.50

MIMO (DL) 8x8

MIMO (UL) 4x4  

Propagation characteristics

Small cell Frequency re-use 
Problematic Urban Environment   

MIMO Problematic Because  ┐

IMT-Advanced (Unicast) can be Problematic UHF Broadcast Band


