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DTV TransitionDTV Transition
Technical ChallengesTechnical Challenges

WelcomeWelcome

IntroductionIntroduction

Brief overview of issuesBrief overview of issues

Station tourStation tour

Transmitter visitTransmitter visit

Return to FCCReturn to FCC



DTV Table and Coverage IssuesDTV Table and Coverage Issues

DTV table potential issuesDTV table potential issues
Antenna pattern issuesAntenna pattern issues

Data base differencesData base differences

Modifications/applications process Modifications/applications process 

Petitions for Reconsideration filed (116)Petitions for Reconsideration filed (116)
Not sure entire industry was awareNot sure entire industry was aware

MSTV filed petition for entire industryMSTV filed petition for entire industry

Problems should be resolved in Third Periodic Problems should be resolved in Third Periodic 



Antenna Pattern IssuesAntenna Pattern Issues

Impacts stations going back to analog channelsImpacts stations going back to analog channels
Approx 500 stations are moving backApprox 500 stations are moving back

Biggest impact is on the UHF to VHF shiftsBiggest impact is on the UHF to VHF shifts

May have impact on some UHF to UHF shiftsMay have impact on some UHF to UHF shifts

Appears to affect 260 stationsAppears to affect 260 stations

Bottom line: Stations going back to analog Bottom line: Stations going back to analog 
channels should be able to use nonchannels should be able to use non--directional directional 
analog antenna and analog antenna patternanalog antenna and analog antenna pattern



Antenna Pattern IssuesAntenna Pattern Issues

Analog antenna pattern does not match Analog antenna pattern does not match 
antenna pattern contained in Table Bantenna pattern contained in Table B

Reasonable expectation that stations going Reasonable expectation that stations going 
back to analog channel would be able to use back to analog channel would be able to use 
existing analog antennaexisting analog antenna



Antenna Pattern IssuesAntenna Pattern Issues

Antenna is designed specifically for use on a Antenna is designed specifically for use on a 
particular channel to provide the required particular channel to provide the required 
azimuth pattern for that unique FCC azimuth pattern for that unique FCC 
antenna IDantenna ID

Antennas purchased in last 8Antennas purchased in last 8--10 years can be 10 years can be 
used for digitalused for digital

Not using analog antenna pattern MAY Not using analog antenna pattern MAY 
LEAD TO REDUCED DTV COVERAGELEAD TO REDUCED DTV COVERAGE



VHF Analog
Antenna Pattern - Blue

Table B UHF
Antenna Pattern - Red

[]



Analog 
Antenna 
Pattern

Antenna Pattern Issues in DTV Table

Digital Coverage with 
Analog Antenna Pattern
Within Table B Pattern

Reduced Coverage

Table B DTV Coverage/Antenna Pattern



Antenna PatternsAntenna Patterns

Real World ExampleReal World Example
WUSAWUSA--TV in Washington, DCTV in Washington, DC



Antenna Pattern IssuesAntenna Pattern Issues

Benefits of allowing stations to use current Benefits of allowing stations to use current 
analog antennasanalog antennas

Greater DTV coverageGreater DTV coverage

Eliminates service loss while new antenna is Eliminates service loss while new antenna is 
installedinstalled

Reduces demand for new antennasReduces demand for new antennas

Reduces demand for tower crews Reduces demand for tower crews 

Reduces administrative burden on FCCReduces administrative burden on FCC



Antenna Pattern IssuesAntenna Pattern Issues

Allow stations going back to analog channels to Allow stations going back to analog channels to 
use current antenna pattern, provideduse current antenna pattern, provided

On a temporary basisOn a temporary basis

Pattern does not exceed Table B coverage Pattern does not exceed Table B coverage 
area by 5 miles, area by 5 miles, oror

No more than 2% interference to surrounding No more than 2% interference to surrounding 
stationsstations

Stations will have 12 months after February 17, Stations will have 12 months after February 17, 
2009, to comply with the  0.5% interference 2009, to comply with the  0.5% interference 
standard (above Table B levels)standard (above Table B levels)



TopTop--Mount/SideMount/Side--Mount IssueMount Issue

Digital sideDigital side--mount, analog topmount, analog top--mount mount 

May allow a station to keep digital sideMay allow a station to keep digital side--mount, mount, 
providing it meets 90 providing it meets 90 -- 100% of replicated coverage 100% of replicated coverage 
area (either analog or digital)area (either analog or digital)

If so, the station can wait until after Feb 17, 2009, to If so, the station can wait until after Feb 17, 2009, to 
move its digital antenna to the top and operate at full move its digital antenna to the top and operate at full 
facilitiesfacilities

Focus on how much of replicated coverage area Focus on how much of replicated coverage area 
served by sideserved by side--mounted digitalmounted digital

Solution may not work for many stationsSolution may not work for many stations



TopTop--Mount/SideMount/Side--Mount IssueMount Issue

Estimates of DTV Antenna Sales (Estimates of DTV Antenna Sales (DialectricDialectric
sale of 1000 antennas)sale of 1000 antennas)

40.5% top40.5% top--mountmount

60% side60% side--mountsmounts

46% 46% omniomni directionaldirectional

54% directional54% directional

About 180 stations affectedAbout 180 stations affected



TopTop--Mount/SideMount/Side--Mount IssueMount Issue

Steps necessary to complete the switch Steps necessary to complete the switch 
before before February 17, 2009before before February 17, 2009

Must take down topMust take down top--mounted analog antennamounted analog antenna

Must take down digital sideMust take down digital side--mount mount 

Must install a Must install a newnew digital topdigital top--mountmount

May have to install May have to install newnew analog sideanalog side--mountmount

Must run new transmission linesMust run new transmission lines

Complex on towers with multiple antennasComplex on towers with multiple antennas



TopTop--Mount/SideMount/Side--Mount IssueMount Issue

Cannot simply switch topCannot simply switch top--mount to sidemount to side--
mount antennasmount antennas

TopTop--mount antennas heavier than sidemount antennas heavier than side--mounts mounts 

Causes dangerous stress on the towerCauses dangerous stress on the tower

SideSide--mounts cannot be placed on topmounts cannot be placed on top



Taking Down Old Antenna



Unloading New Digital Top-Mount



Unloading New Top-Mount Antenna



Mounting Digital Top-Mount Antenna
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UHF Top-Mount Specifications

Mechanical Specifications

Model Length with 4ft. Loads @EIA-222-C 50/33.3 PSF Weight
Lightning Rod· Shear Moment (Ibs)

H4(f't) (Ib) (Ib-f't) D (f't)

TUF-04-4tI6H-1 20,5 1600 '14000 8,9 2500

TUF-04-6/24H,-1 28,'1 2300 28000 "12,6 4000

TUF-04-B/32H-1 307 3000 48000 58 "16,4 5100 ...
TUF-04-'10/40H-1 43.3 3600 72000 70 20,2 6500

TUF-04-'12J48H-1 O,g 4300 '102000 82 24,0 8000

TUF-04-'141 6H-1 8.5 000 '132000 94 27,8 9200

TUF-04-'16/64 H-1 66,'1 700 '162000 '-106 3'"1.6 "10500



VHF Top-Mount Specifications

Typical Mechanical Characteristics·

Channel Freq H2 H3 01 R1 Moment Ca~c Natural Freq. Weight
MHz ft ft ft Ibs ft-Ibs ft Hz Ibs

lVV-7Bx-R 7 177 50.9 27.4 26.4 2890 76290 52.8 1.04 8100
8 183 49.5 26.5 25.8 2820 72680 51.5 1.11 7900
9 189 48.1 25.7 25.2 2750 69250 50.2 1. '17 7700

10 195 46.9 25.1 24.6 2680 66010 49.0 1.23 7500
11 201 45.7 24.2 24.1 2620 63170 47.9 1.29 7300
12 207 44.6 23.5 23.6 2570 60700 46.9 1.36 7200
13 213 43.6 23.0 23.2 2510 58120 45.9 1.42 7000

lVV-7Bx 7 177 50.9 27.4 27.4 2070 56770 37.7 1 .04 8000
slot covers 8 183 49.5 26.5 26.7 2020 53980 36.8 1. 11 7800

9 189 48.1 25.7 26.1 1970 51340 36.0 1 .17 7600
10 195 46.9 25.1 25.4 1930 49110 35.2 1 .23 7500
11 201 45.7 24.2 24.9 1890 47000 34.4 1 .29 7300
12 207 44.6 23.5 24.3 1850 44990 33.7 1.36 7200
13 213 43.6 23.0 23.8 1810 43080 33.1 1.42 7000

lVV-9Bx-R 7 177 59.2 31.5 30.8 3760 115630 68.6 1.02 12600
8 183 57.5 30.5 30.0 3650 109480 66.7 1.08 12200
9 189 55.9 29.6 29.3 3560 104250 65.0 1.14 11900

10 195 54.5 28.9 28.6 3470 99300 63.3 1.20 11600
11 201 53.1 27.9 28.0 3380 94600 61.8 1.27 11300
12 207 51.8 27.1 27.4 3300 90410 60.3 1.33 11000
13 213 50.5 26.4 26.8 3230 86690 58.9 1.40 10800

lVV-9Bx 7 177 59.2 31.5 32.2 2790 89940 50.9 1.02 12500
slot covers 8 183 57.5 30.5 31.4 27'10 85080 49.6 1.08 12200

9 189 55.9 29.6 30.6 2650 81110 48.3 1.14 11800
10 195 54.5 28.9 29.9 2580 77060 47.1 1.20 11500
11 201 53.1 27.9 29.2 2520 73510 46.0 1.27 11300
12 207 51.8 27.1 28.5 2460 70150 45.0 1.33 11000
13 213 50.5 26.4 27.9 2410 67240 44.0 1.40 10700

lVV-12Bx-R 7 177 75.9 39.9 38.2 3310 126550 87.1 0.62 16000
8 183 73.6 38.6 37.2 3220 119890 84.6 0.66 15600
9 189 71.5 37.4 36.3 3130 113610 82.3 0.70 15100
10 195 69.6 36.5 35.4 3470 122900 80.1 0.74 14700
11 201 67.7 35.2 34.6 3380 116910 78.1 0.78 14300
12 207 66.0 34.2 33.8 3290 111240 76.1 0.82 14000
13 213 64.4 33.4 33.1 3220 106500 74.3 0.86 13600

lVV-12Bx 7 177 75.9 39.9 40.6 2780 112760 64.3 0.62 15900
slot covers 8 183 73.6 38.6 39.4 2710 106900 62.5 0.66 15500

9 189 71.5 37.4 38.4 2630 '101000 60.9 0.70 15'100
10 195 69.6 36.5 37.4 2560 95800 59.3 0.74 14700
11 201 67.7 35.2 36.5 2500 91250 57.8 0.78 14300
12 207 66.0 34.2 35.6 2440 86950 56.4 0.82 13900

).-
13 213 64.4 33.4 34.8 2380 82860 55.1 0.86 13600

_ Channel number FonnulaforIProjeet:9d Are.a 3.ccor-ding to ELA-222C: A _1.'11 x (CaAc-lI)
R "'" Radomed A.nt.&n.na designed In a,ccord:a:ncQ· WIUl AlSC s:pe,clflca'tions for design
H2 "'" A.nbmna hQlght wlt<hout: lightning protQCtor of structural steel for buHdlng as prescT'ibed by TIA/ElIA-222-F.
H4 _ H~Qlght. with Iightn.ing protector (H4_HI2+4 feet) 1iW7 and 1'W9 based on 90 milh basic wind speed
H3 .... Center of rod-Ia.ticn 'W1112 bas9d on ao mllh windspeQd
CaAc """ Force CoefficlQnt: Pr-ojected A.1"93 (4 foot

lightning protector and bQ3con Includgd) l'W-12Bx-R Ch 7. 8~ 9 based on 75 mVh basic wind speed
D1 _ Moment Ar·m

·Contact factory for application specific mechanical cletails.



VHF Top-Mount Specifications



Side-Mount Antennas

TLP Series

..



UHF Side-Mount Specifications

Antenna Azimuth Peak Power Gain Height Weight RS-222-C spec EIA-222-F spec
Type Pattern Gain Ratio 1 dB (ft) (Ib) Aft. Caft

TLP- SA TLP-A 8.0 9.0 80 to -140 3,7 to 7,0 6,6 to "12.5
TLP-8B TLP-B 13.6 "11.3 -10.5 60to 90 4.-1 to 7.0 7.9 to "13.4
TLP-8D TLP-D 23.2 "13.7

to
70 to -130 8.2 to 19.7 11.5 to 27.7

TLP-8E TLP-E 31.2 "14.9 80 to 160 "11.3 to 28.2 15.9 to 39.7
TLP-8J TLP-J -16.0 "12.0 "IS.8 80 to -150 9.2 to 22.8 -12,9 to 32,1
TLP-8M TLP-rvl -15,2 -11.8 80 to -160 "11,-1 to 21.7 -15,5 to 38,9

TLP-12A TLP-A "12.0 "10.8 "110 to "180 5.4 to 10.1 9,6 to "18:1
TLP-12B TLP-B 20.4 13."1 "15,4 80 to -120 6.0 to 10.2 n ,6 to 19,7
TLP--12D TLP-D 34.8 -15.4

to
"I OOto -180 "12.2 to 29.2 -17.1 to 4-1.1

TLP-"12E TLP-E 46.8 "16.7 "110to 220 "16.8 to 42.1 23.6 to 59.1
TLP-"12J TLP-J 24.0 "13.8 27.1 -110to 210 "13.7 to 34.0 19.2 to 47,8
TLP-12rv1 TLP-M 22,8 "13.6 110to 220 "16.5 to 41.2 23,1 to 57,9
TLP-16A TLP-A "16.0 "12.0 230 to 340 "13.2 to "I 9.8 23.7 to 35.5
TLP-16B TLP-B 27.2 "14.3 22.2 -I 90to 250 "14.-1 to -I 9.8 26,3 to 37,4
TLP--16D TLP-D 46.4 "16.7 to 220to 330 22.3 to 45.2 33,6 to 65,9
TLP-"16E TLP-E 62.4 -18.0 240to 380 28.5 to 62.3 42,2 to 89,9
TLP--16J TLP-J 32.0 -15:1 38,6 230 to 370 24.3 to 51.5 36.4 to 74.8
TLP-16rv1 TLP-M 30.4 "14.8 240to 380 28.0 to 61.2 41.6 to 8S.3
TLP-24A TLP-A 23.0 13.6 340to 500 "19.8 to 29.8 35.6 to 53.4 £ d
TLP-24B TLP-B 39."1 "15.9 33.8 no to 370 21."1 to 29.8 39.5 to 56.2
TLP-24D TLP-D 66.7 "18.2 to 320to 490 33.5 to 67.8 50.5 to 9S.9
TLP-24E TLP-E S9.7 "19.5 340to 560 42.7 to 93.5 63,5 to "135,0
TLP-24J TLP-J 46.0 -16.6 58.4 340to 540 36.5 to 77.3 54,7 to "1-12,3
TLP-24rv1 TLP-rvl 43,7 -16.4 340to 560 42,0 to 91.8 62,4 to "132,6
TLP-32A TLP-A 31.0 "14.9 470to 680 26.5 to 39.7 47,5 to 7-1.2
TLP-32B TLP-B 52.7 "17.2 45.5 380to 500 28,2 to 39.7 52,7 to 74,9
TLP-32D TLP-D S9.9 "19.5 to 440to 660 44.7 to 90.4 67.4 to "131.9
TLP-32E TLP-E 120.9 20.8 470to 760 57.0 to 124.7 84.6 to-180.0

~
TLP-32J TLP-J 62.0 "17.9 78,1 460to 740 48.6 to 103.-1 72.9 to 149.8
TLP-32rv1 TLP-M 58,9 "17.7 470to 760 56.0 to 122,4 83,3 to -176.8

, Contact factCf}' fef gainB of ellipti::al~' or circularly pdarizoo versions,
, Nindload at 0133 Ib/fF per ELA. RS-222-C



VHF Side-Mount Specifications

Mechanical S pecificati 0 ns - TypicaI
Card ilOil dI Pattern

RS-222-C TIAJEIA-222-F

ad

-102

99
96
93
90
88
85

154
"149
"144
"140

136
"132
"129

CaAc(n2)

56
54
52
51
49
48
47

84
81
79
77
74
72
70

A(ft2)

2180
2110
2060
2000
1950
1900
1860

1600
1550
1510
1470
1440
1400
1370

W(lbs)

24.2
23.4
22.6
21.9
21.3
20.7
20."1

30.8
29.9
29.0
28."1
27.4
26.6
25.9

H3(ft)

61.7
59.8
58.0
56.3
54.7
53.2
51.8

44.0
42.6
41.3
40.1
38.9
37.9
36.8

H2(ft)

7
8
9

-10
-11

12
"13

7
8
9

-10
1 -1

"12
"13

Channel

THV-10Ax-R

THV-6Ax-R

H2 - On rer.a II height v itl10ut Iightn ing protectio n
H3 - Centerli ne of rad iation

NOTE: Typical 10lads for Cardioid fl'aftem
x = CI1annei number
R = Radomoo

THV-12Ax-R 7
8
9

-10

11
"12
"13

72.8
70.5
68.4
66.4
64.5
62.7
61.1

36.4
35.3
34.2
33.2
32.3
31.4
30.5

2530
2460
2390
2330
2270
2210
2160

100
97
94
9-1

88
86
83

"183
"177
-1T1

"166
"161
"157
"157



Transmission Lines





Side-mount
DTV coverage
area

Analog 
Coverage
Top-
Mount

Table B
DTV Pattern



DTV Top-Mount
Coverage
Area

Table B
DTV 
Pattern

No analog 
service prior to 
February 17, 
2009



TopTop--Mount/SideMount/Side--Mount: Mount: 
ConcernsConcerns

Take down topTake down top--mount analog antenna early to mount analog antenna early to 
place DTV antenna on top (Summer 2008)place DTV antenna on top (Summer 2008)

Cannot switch sideCannot switch side--mount and topmount and top--mount mount 
antennasantennas

New analog sideNew analog side--mount (unrealistic for 6 months)mount (unrealistic for 6 months)

Antenna manufacturers may not meet the Antenna manufacturers may not meet the 
demanddemand

Exacerbates tower crew shortage Exacerbates tower crew shortage 

Costs for antenna, transmission line, Costs for antenna, transmission line, 
installationinstallation



TopTop--Mount/SideMount/Side--Mount: Mount: 
ConcernsConcerns

Consumers may lose all analog service Consumers may lose all analog service 
months ahead of  the transition datemonths ahead of  the transition date

Consumer confusion Consumer confusion -- education focuses on education focuses on 
February 17, 2009February 17, 2009

Supply of converter boxes and DTV consumer Supply of converter boxes and DTV consumer 
equipment uncertainequipment uncertain



TopTop--Mount/SideMount/Side--Mount: Mount: 
Proposed SolutionProposed Solution

Allow DTV sideAllow DTV side--mounts to remain and mounts to remain and 
require stations to provide require stations to provide currentcurrent levels of levels of 
digital coveragedigital coverage
Turn off analog (topTurn off analog (top--mount) on February 17, mount) on February 17, 
2009 2009 
Meet full DTV coverage 12 months after Meet full DTV coverage 12 months after 
conversion date conversion date 

Take down analogTake down analog
Put new topPut new top--mount DTVmount DTV



TopTop--Mount/SideMount/Side--Mount:Mount:
Benefits of ProposalBenefits of Proposal

Full analog service until February 17, 2009Full analog service until February 17, 2009
Consumers do not have to transition before Consumers do not have to transition before 
equipment is readyequipment is ready
No loss of current DTV service levelsNo loss of current DTV service levels
Reduces unnecessary costs to transitionReduces unnecessary costs to transition
Reduces demand for equipment and tower Reduces demand for equipment and tower 
crewscrews



TopTop--Mount/SideMount/Side--Mount  Mount  
Coverage Policy BalanceCoverage Policy Balance

Policy Balance: Service CoveragePolicy Balance: Service Coverage
Requiring Table B DTV coverage by February Requiring Table B DTV coverage by February 
17, 200917, 2009: : 

Early loss of analog service for an entire market (six Early loss of analog service for an entire market (six 
months early)months early)

MSTV ApproachMSTV Approach: No loss of service : No loss of service 
Analog service remainsAnalog service remains

DTV service is not reducedDTV service is not reduced

Consumers at edges of DTV service area may be Consumers at edges of DTV service area may be 
delayed in receiving service for a temporary perioddelayed in receiving service for a temporary period



Accepting Maximization RequestsAccepting Maximization Requests

Many stations want to maximizeMany stations want to maximize

Equipment purchases delayedEquipment purchases delayed
Cannot assume maximization will be grantedCannot assume maximization will be granted

Needless equipment purchasesNeedless equipment purchases

Lift freeze and establish date for accepting Lift freeze and establish date for accepting 
maximization applicationsmaximization applications



Processing IssuesProcessing Issues

Windows rather than  waiversWindows rather than  waivers

Upon notification to FCC allow stations to: Upon notification to FCC allow stations to: 
Analog reductions (12 months)Analog reductions (12 months)

Analog termination (6 months)Analog termination (6 months)

Terminating digital to Terminating digital to flashcutflashcut (6 months )(6 months )

One step licensing One step licensing -- no CP no CP 

Coordination with Coordination with MVPDsMVPDs



Questions?Questions?

Thank you!Thank you!


