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Future next generation broadcast system //w,,e

re Content Comes to Life

Assumptions based on broad i
 Basedon OF
Synch nous SFN’

stry consensus

Antenna will have to adapt to provide the necessary
field strength in the desired locations
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N/BSHOW

Signal strength approximations /et hiis

Purpose is not to establish next generation

planning factors Based on

FCC ATSC A/53 minimum field strength 41 dBu
Reduce antenna height 30ft. to 8ft. 7 dB™
Building wall attenuation 10-28 dB™
Smaller inefficient receive antenna gain (-3 dBd) 9 dB

. . . . [3] [1]1iBLAST DATA BROADCASTING FIELD TESTS
Dyn amic mu |t| pat h ( R Icean tO Rayl e |gh ) 9 d B “A Study to Understand and Quantify Reception of the ATSC Signal”,
Andrew Miller, Steve Lacey, Jerry Glaser, Mike Stauffer, and Pete
Ludé, 23 April, 2001
[2] TV Technology: “DTV in the House, Part1”, Doug Lung, Sept 5,

Minimum required field strength for an indoor NG 2007

. [3] IEEE Transactions on Broadcasting (Impact Factor 2.09) 04/2009
b roa d Ca St service to su p po rt a d ata rate ba Sed on 94 d B u “Analysis of DVB-T signal variation for indoor portable reception”, A
15 d B C / N Martinez, D. Zabala, 1. Pena, P. Angueira, M. Velez, A Arrinda, D.de la

Vega, J.L. Ordiales
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Physical Layer Pipes //BSHOW®

Where Content Comes to Life

* Allows broadcaster to offer variety of business models within coverage area

PLP ES“";‘;t;dgtS;g"a/ 99-104 dBu 94 99 dBu /}89 dV
l \ Required C/N/ 20-25dB / 15-20dB /’;-10 V
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Channel BW- OFDM carriers
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N/BSHOW

Next generation network /et hiis

In the future, in order to take advantage of the PLP’s, the signal strength versus distance
from the antenna must be a controllable feature of the antenna

SFN with tailored services to
specific areas
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Next generation antennas N/)/:BSHOWw

7

Given a constant input power, the signal strength vs. distance from the
antenna is controlled by beam tilt and null fill

Where Content Comes to Life

/\ Typical broadcast antenna elevation pattern
0.8
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m ~a.gs  and phase of each E / \
radiator in the elevation o 04
ﬂ “Ajgs  plane. 2 /
S 02 VR
] “hjss g NS — ———
0
“hig2 :
ﬂ Elevation angle (deg.) -2 (] 2 4 6 8 10
“Ag Distance from antenna < Far region Immediate coverage area |

CHANNEL OPP@RTUNITY N A

The Way to Play in a Digital World



Next generation antennas N//)'BSHOW®

Where Content Comes to Life

In anticipation of next generation services, future proofing should be
considered if purchasing an antenna now.

* Consider the design of a field convertible beam tilt or null fill antenna
* Design goals
* Broadband to support co-located antenna sharing
* Increase signal strength in specific areas with minimal gain loss in other regions

* Method must be simple!

* Do not add complexity
* Short conversion time
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N;/,\'BSHOW®

Where Content Comes to Life

Possibility of a field convertible beam tilt antenna
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Wireless industry and RET N//)/'BSHOWQ

Where Content Comes to Life

Use of RET is common practice to control signal
strength vs. distance from the tower

Unfortunately for broadcasters
* Higher gain antennas Makes increasing the
 Narrower beam widths =— beam tilt an inefficient
* Higher elevations method to produce
signal saturation in
- desired locations
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Effect of beam tilt on coverage using high gain N/,\/'BSHOWO

// Where Content Comes to Life

antenna m

A ik s
l os / / \ / \ ——8 deg BT Gain=13.7 dB

Addition of phase ] elze g’o-e / \Y/ \\ / \

shifters to control I A5 f | A \ / \

beam tilt ] i A f \ \

Not trivial.... ] g3 0:1 \\/ZV/ ./ A0 ‘\/\

“Ag2 0 N NN
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Effect of beam tilt on coverage N/)/':BSHOW®

. . . l/ Where Content Comes to Life
using high gain antenna .
s Nigh & 20 €B inerease ever

130+ N\ /’_1(1{— Very |IFﬁI¥6€| él§’é§ﬂ€€
120 - ——

= =4 deg BT

2 110 Field strength minimum o

3 =~ for high data rates © des bl

£ 100 - N7 N 30 ©B Isss sver mest

: of the esverage area

E Based on: . .

& 80 T 200 KW ERP Not acceptable in next generation

< o , networks since a large amount of gap
. | * FCC50,90 UHF \\ fillers will be required to increase the

1 10 100 Signal strength outside of the saturated
Distance from antenna (miles) coverage area.
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N;/,\'BSHOW®

Where Content Comes to Life

Possibility of a field convertible null fill antenna
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SHOW

Where Content Comes to Life
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Field convertible null fill antenna N/)/‘:BSHOW®

l/ Where Content Comes to Life
* Lead to the development of custom illuminations with standard null iy

=,
3

fill that react positively to this theory.
* Produce heavy null fill with a simple adjustment to the antenna.

1

Example: /\
* 24 layer broadband N |

panel antenna
e 12 vertical panels
e Beamtilt 1 degree
* Null fill 15%-10%-5%
* Elevation gain 25
(14.0 dB)

Relative field strength
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Field convertible null fill antenna NABSHOW
oy //I / Where Content Comes to Life
.5 dB reduction in gain

Turning one panel layer off

@ 09 A Starting pattern
: 0:3 // \\‘ 1 Iayer off
;.. / B increase in null fill
Ly A
—— /
g 03 //
—
—_— 0.2 \//
—{ 01 \\/
Procedure: .

1- Remove One power diVider Degrees below horizontal
) Assuming same input power, taking into account slight power division
2. Re-connecta Iayer of feed lines created by de-activating one panel and the gap left in the vertical array
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Field convertible null fill antenna . :
_ N/yBSHOW
Re-phasing one panel layer 180 degrees i

f\
|

Where Content Comes to Life
2.1 dB reduction in gain

1
00 /\ Starting pattern

\ 1 layer at 180 deg.

0.7 / \
/ . \6.1 dB increase in null fill

. [/ A\

field strength

Relative

~N—— ~
N/, |~ N
o1 N\ / ~.
A ~—__|
P ro C e d u re : ’ ’ ’ Degrees beI:w horizontal ’ ’ *
1. Flip one layer of panels upside down Assuming same input power.
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Field convertible null fill antenna

Combination re-phasing one panel layer
180 degrees and one layer off

0.9

0.8

o
@

Relative field strength
o
wn

Procedure:
1. Remove one power divider
2. Connection of one feed line
3. Flip one layer of panels upside down
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Where Content Comes to Life

2.7 dB reduction in gain

Sta‘rting patter

=)

1 layer off + 1 layer 180 deg.

6.7 dB increase in null fill

6

Degrees below horizontal
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Assuming same input power, taking into account slight power division
created by de-activating one panel and the gap left in the vertical array
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Effective saturation range
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Standard null fill mode

High null fill mode
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Where Content Comes to Life

Field strength minimum

AN

for high data rates

l/\/\ \\\

100

\ 95 -
Avg. Increase \ ZZ vg. Increase \
8.7 dB from 1+6 miles  \ | o || 18.5dB from 3-20 miles |
1 10 100 1 10
Distance from antenna (miles) Distance from antenna (miles)
Based on:
HAAT = 1000’ e 50,90 U HAAT = 3200’
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Market opportunity N//,\/'BSHOW®

Where Content Comes to Life

Some top markets with major populations within effective saturation range
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Direction specific services

N/ABSHOW

Data rate intensive // Where Content Comes to Life

services in the

Panel antennas provide the capability of e
customizing the elevation pattern on each

face of the azimuth High null fill mode

Nomadic
services with
extended range

Standard null fill mode

Adds another level of flexibility
to next generation network
pla n ning Long range mobile

service

apouw 1 [Inu wnipa

Standard null fill mode
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Conclusion NIyBSHOW®

//' Where Content Comes to Life
* Next generation broadcast will most likely be based on OFDM SFN networks

* Flexibility to support future capacity growth
* More co-located antenna sharing
* Broadband antenna solutions
* PLP’s
* Tailoring of service area specific robustness
* Launch of new services will require modification of the signal strength delivered
to specific areas

Consider the use of predetermined illuminations with broadband antennas that can be

easily modified in the field to customize the null structure at a future date.
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N/BSHOW

/7
// Where Content Comes to Life

Thank vou

Qu est i ons ? Dielectric

Visit us at our
booth C1707
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