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Australian Terrestrial TV Licence Areas

Free to air broadcasts :

2 national services

3 commercial services

1 community service (limited areas)

REGIONAL W.A.
(3 sub markets)
Prime (7)

WIN (9, 10)

PERTH -

Metro
69 tx sites
144 pp/km?

DARWIN

Remote
175 tx sites
0.07 pp/km?

CENTRAL

IMPARJA (9,10)
Southern Cross (7)

South Australia

Southern Cross (7,9,10)
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(6 sub markets)

Victoria -
PRIME (7) W
WIN (9)

Southern Cross (10)

" 367 tx sites
—% 6 pp/km?

) B :
ADELAIDE ‘hl‘_xﬁ)“v

Queensland

(7 sub markets)
7 QLD (7)
WIN (9)
Southern Cross (10)

BRISBANE

Northern NSW

(6 sub markets)
PRIME (7)
NBN (9)
Southern Cross (10)

SYDNEY

MELBOURNE

Southern NSW

(5 sub markets)
PRIME (7)
WIN (9)
Southern Cross (10)

By
L=J
TASMANIA

(2 sub markets)
WIN (9)
Southern Cross (7 & 10)




A Variety of
Transmission Facilities

Low Power UHF
infill
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Australian broadcast & communications environment
— regulatory players

Content

INDUSTRY BODIES WITH

CO-REGULATORY FUNCTIONS

Free TV Australia
(Commercial Television
Industry Body)

Commercial Radio
Australia (CRA)

Australian Subscription
TV and Radio Association
(ASTRA)

Community Broadcasting
Association of Australia

MINISTER FOR COMMUNICATIONS

POLICY ADVICE

Department of Communications

GOVERNMENT

REGULATORS

Australian Communications
and Media Authority
(ACMA)

Australian Competition
and Consumer Commission

(ACCC)

Carriage

INDUSTRY BODIES WITH
CO-REGULATORY FUNCTIONS

Telecommunications
Industry Ombudsman (TIO)

Communications
Alliance

(CBAA OPERATORS
Internet Industry Association *National Broadcasters *Carriers . ‘
*Commercial Broadcasters *Telephone Service Providers
(11A) *Community Broadcasters sInternet Service Providers
*Subscription Broadcasters *Broadcast Transmission
l | *Narrowcasters Providers
Industry User Groups USERS Consumer Groups
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Roadmap Overview

1 1
1993 || 1994 || 1995 || 1996 | | 1997 || 1998 || 1999 | | 2000 i 2001 | | 2002 | | 2003 | | 2004 | | 2005 | 2006 | 2007 | | 2008 | | 2009 zoio 2011 || 2012 | 2013 i 2014
1
1 1
1 1
|
1. Preparation and Planning F;r\jtssvr;fclﬁg;? i L?\s/tsz\a,;ilzgg;

30th June 2010 I 10t December 2013

International and Initial Work Domestic Planning

EEEEEN
} Original Simulcast Duration — Metropolitan Areas n
I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'.I EEEBR
Original Simulcast Duration - Regional Areas

g ———— -
M N N N BN NN BN BN BN BN N BN B RN SN S R

|
|
|
DTTB Commences

15t January 2001 4. Analogue Swvvitch Off

Planning Switch off by region

———————————————————————————-h——

Spectrum Release
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Preparation & Planning

* ABA Specialist Group on Digital Terrestrial
Broadcasting 1993 — 1997

* Broadcaster-led Specialist Group

e Selection Panel
— Choice between ATSC and DVB-T

* Planning Implications

— Same coverage; digital tx at analogue tx sites 6dB
lower power

— Urban, suburban and rural field strengths defined for
Bands I, IV & V
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Preparation & Planning 2

* Government Decisions
— Broadcasters provided a 7MHz channel for digital
— Metros commence 1/1/01, Regionals 1/1/04
— Nominally an 8 year simulcast
— Minimum quota of HD (20 hours / week)
— Triplecast (SD/HD/analogue)
— No multichanneling, but can “multiview”
* Technical Decisions
— DVB-T MPEG-2 SD/HD

— No Sl “cross carry” (no multiplex operator)
* Implications for “interference”

— HD bitrate compromised by SD
— Audioupto 5.1
— captioning
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Transmission Standard

Digital television—Terrestrial broadcasting
Part 1: Characteristics of digital terrestrial television transmissions
AS4599.1.

Coding

Teletext / Subtitles

Service Information

Data

Modulation

Others

Video / Audio
Implementation

Conveying in System B
ETSI EN300472

Service Info
ETSI EN300468

Data Broadcasting
ETSI EN301192

Framing & Modulation
ETSI EN300744

ETSI TS101154

Video / Audio Spec
ETSI TS102005

Enhanced Teletext
ETSI EN300706

Service Info
Implementation
ETSI TR101211

Data Broadcasting
Implementation
ETSI TS101202

MIP for SFN
ETSI TS101191

Misc Standards covering
Conditional Access
Interactive Middleware
Copy Protection
Measurement

IP Framework
ETSI TR102033

VBI in data in DVB
ETSI EN301775

Service Info codes
ETSI TS101162

Software Update
ETSI TS102006

DVB-H
ETSI EN302304

MPEG2 over IP
ETSI TS102034

DSM-CC
AS/NZS 13818-6

Closed Captions TV Anytime SSuU
OP42 ETSI TS102323 OP46
ONID & NID Allocations| [Electronic Service Guide
OP40 OP44
LCN Time Related Tables
OP41 OP45
Content Codes EIT Schedule
OP39 OP58
Service Replacement
Service
OP43
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DVB-T Implementation
ETSI TR101190

DVB-H Implementation
ETSI TR102377

DVB / ETSI Standards etc

Broadcaster Operational Practices

Note : System Characteristics have changed over time.
2011 Version indicated.




Broadcast Structure (Pre Digital)

Studio to
Transmitter

Broadcaster ' Link

studios

Building
Body Corporate

=

BroadSpectrum Consultants Pty Ltd

S@cialists in Broadcast and RF Spectrum © 2015



http://images.google.com.au/imgres?imgurl=http://house-renderings.archiform3d.com/06-bridgeway-house-renderings/3d-renderings/03-bridgeway-house-rendering.jpg&imgrefurl=http://house-renderings.archiform3d.com/06-bridgeway-house-renderings/03-house-rendering.htm&h=675&w=1200&sz=114&hl=en&start=46&tbnid=EWmLZMPmVXAPmM:&tbnh=84&tbnw=150&prev=/images?q%3Dhouse%26start%3D40%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Den%26sa%3DN
http://images.google.com.au/imgres?imgurl=http://house-renderings.archiform3d.com/06-bridgeway-house-renderings/3d-renderings/03-bridgeway-house-rendering.jpg&imgrefurl=http://house-renderings.archiform3d.com/06-bridgeway-house-renderings/03-house-rendering.htm&h=675&w=1200&sz=114&hl=en&start=46&tbnid=EWmLZMPmVXAPmM:&tbnh=84&tbnw=150&prev=/images?q%3Dhouse%26start%3D40%26gbv%3D2%26ndsp%3D20%26svnum%3D10%26hl%3Den%26sa%3DN

Broadcast Structure (Simulcast)

Studio to
Transmitter

Broadcaster studios Link

23Mbit/s

SD

K

10m EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEDR ENREEEEEEER

Building
Body Corporate
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Australian DTV Growth

100%

Digital Australia

==@==DBA Actual SD i L.
i = DBA Actual HD established Digital Tracker

80% DBA Actual Digital TVHH % Surveys

emgm=Scaled Industry SD TVHH %
R . (households)
Scaled Industry HD TVHH %

Scaled Industry Digital TVHH %
—8—ACMA DTTB Penetration %

—B—BuddeComm HH estimate %

70%

60%

Digital Switchover
Taskforce established

B —B—Digital Tracker Conversion %

enetration

HD capable LCD / Plasma
displays reach acceptable
consumer price points

Media reform
Package

4. Analogue Switch Off
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Digital Reception Issues

* Interference Management Scheme
* Educate viewers / market to “cliff effect” of digital
 Antenna maintenance “Analogue Antennas”
* Masthead overload / high receive levels
* Local clutter / moisture
e Knife edge diffraction
* SFN design
— Same frequency, time, data

— “mush zones”
— Failures mean interference

* Receiver software design

BroadSpectrum Consultants Pty Ltd
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Digital Enhancement

* Broadcaster review of underserved areas
* Gap filler planning
— Metropolitan Licence Area Key Issues

e Future-proofing, Growth areas, Building clutter

— Regional Licence Area Key Issues
* Growth areas, vegetation along riverbanks

— ACMA insist on suburban field strength levels
* TV “Black spot” sites converted by broadcasters
* Viewer Access Satellite Television service (VAST)

* Coverage
— Metro areas: 99.4 —99.7%
— Regional areas: > 98%
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Analogue Switch Off

* Activities co-ordinated through DSTF

 Government Assistance Schemes

— Households Assistance Scheme

— Satellite Subsidy Scheme

Monthly Transmission & Spectrum Working
Group meetings

— Broadcaster advice on gap filler roll out

— co-ordination of govt resources and information

* Switch off Regions
— Legislated 6 month switch off “windows”
— Mildura test market 30/6/2010
— Melbourne last major market 10/12/2013

BroadSpectrum Consultants Pty Ltd

Specialists in Broadcast and RF Spectrum © 2015



Broadcast Structure (Digital)

Studio to
Transmitter

Broadcaster ' Link

- —
studios
Main
Transmitter

10m EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER EEEEEEEEEER

Definitional Planning Height

Converted
Self Help
Gap Filler

Translator

New Gap
Filler

Building
Body Corporate

Manufacturer
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Restack Objectives

clear the digital dividend band of broadcasting services as soon as practicable;
plan for six digital channels at each transmission site;

plan for six VHF channels at all metropolitan main station sites;

plan such that coverage of all six channels is similar;

maintain or improve digital television coverage;

simplify viewer reception of terrestrial digital television;

establish spectrum planning arrangements that support future needs;

retain 14 MHz of spectrum in VHF Band Ill for possible expansion of digital radio;
comply with the legislated framework;

10 consistent with the minister’s direction, the ACMA should wherever possible:
a) minimize viewer costs and disruption;
b) minimize commercial and national broadcaster costs.

In licence area overlap regions, nine services per site would be planned at existing
transmission sites.

O 0 NO UL WN -
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Restack Planning Principles

Principle1 : Use Ch6—-12,28 -51

Principle 2 : create sub-band for DAB+ in Ch 9 9A

Principle 3 : Plan 6 digital channels in each area (9 for overlap regions)
Principle 4 : Plan so viewers have only one band antenna

Principle 5 : Plan services within defined blocks

Principle 6 : Channel assignment rules

Principle 7 : Transmission site block assignment rules

Principle 8 : Make all SFNs the same

Principle 9 : Plan for DVB-T 64QAM, 2/3 FEC, 1/16 Gl with co-channel
protection ratio (20dB) and defined field strengths

Principle 10 : Equalise technical parameters between broadcasters
Principle 11 : Determine timing windows for the restack

BroadSpectrum Consultants Pty Ltd
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Restack Planning Model

Block A Block B Block C Block D Block E
6 12 28 33 34 39 40 45 46 51
174 DAB+ 230 526 568 610 652 694

MHz

* Planning Methodology

— Queensland study
* 198 transmitters in Ch 52 — 69 needed moving
* Minimal moves — added 46 move transmitter moves
* Block Model —added 83 more transmitter moves

— But, long term benefits of block model recognised

— Nationwide 930 transmitters in Ch52 — 69 1,299
transmitters restacked including consequential moves

BroadSpectrum Consultants Pty Ltd
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Public Information Campaigns

digital TV _s™

digital TV 5™~ |

.
-
SUTRALLAN GOMERPENT ACCRICETED MEHERE -
ONLY WITH A SET TOP BOX
ALESTIALSAN GEAVIRSHINT ACCRITHTID SCHIME
STAMDARD DE
@@ ittp://retune digitalready.gov.au/ Hontaction=down
[ stay tuncd for the RETUNE .. % ||
File Edit View Favorites Tools Help
x Google v |8 search - ‘ T share | & More» M signin- %, -

x @Fmmms 9 =

o~ v [ @ v Pagew Safetyv Toolsw @~ i D 6 %

il RE TUNE X
e e e —

Avstralia is retvring Get retune info

Some TV channels are changing their frequency as a 8 ‘ for your place

the final step in the move to digital-only TV. You'll i
need to retune your TV, set-top box or digital

Type your address:

recorder when these changes happen in your area. If

e.g. 11 Retune Street,
oneEe goa i Fitzroy, Victoria, 3065
air digital TV channels. )

Rov

you don't, you won't be able to receive all free-to- Get info »

(p) Need technical
information on

outages?

‘What is the Retune?’ g {h i'/‘ﬂ % Visit mySwitch

(31800201013 () Contactus
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TV chanaes may also affect use of
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Restack Example

AnnajBay

g )J

Newcastle Licence Area NEWGASTLE N ,Wcagt|e BA/
N
WarnersiBay. '“3—Kotara
Belmont North/

¥
P ;

b {743

~ Central Coast Overlap
[ AT
Eorin

,S'ydney North West
Sydney Licence Area |

ta L»«e{@\ )

: [/\44T<~ 4

SYD NE'\ \J
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Spectrum Allocations Pre Sydney ASO

SuoAm 69NgN

SuoAm 99N3L

8uoAM €9NDL

SuoAM 09NLY

SuoAm 9SNYN

IMIN €SNIN

IMIN TSNYN

SuoAm zvogv

SuoAm 6€59S
OMaN 8€S4S
dMaN £ED9V

OMIN 9ENINY

SUoAM SENYN

SuoAM OENIN

~ Aluey pgdav

~ AsupAs 8zsgs

M O g 89NEN
Ippnog £90aV
Ajueln 99N3L
M O g S9NIL
Ippnog 959S
AjuelN €9NDL

M O g Z9NDL
M O 9 TONLV
AjueiN 09NLY
M 9 9 6SNIN
P104s09 8554S

p404S0H GSNIL

p404S0H ZSNIL

Ippnog 0SNIL
PJ04S0D 67N 1V
AjuelNBYNLY
Ippnog /yNJL
P104S09 9DV
AlueN spN3L
Ippnog N1V
PJ04s09 EyNIN
Aluein zvogv
Ippnog TyNEN
pJ04soD OrNAN
Ajuein 6€59S

M D g LEDaV

g N PAS ¥£59S
Ajuein €ENDL
Ippnog ZENIN

—|

i
i

Digital Dividend Spectrum

820

Legend
Analog
Digital

694

520
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Restacked Digital

Frequency (MHz)
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Restack and Spectrum Licences
January 2015

L 9 Possible EIRP
=999
% 2 =23 3 23dBm/5MHz
B
P @ =2 =z =
B 113
Z500n 2 —
2228¢
< 85 Possible EIRP
64dBm/5MHz
Typical ERP
60dBm/7MHz g Base Station
30 - Transmit
g A
4 \
B R B 5 g
© © © © (GHOMONMUGNG) (GG U] g » ] g 7) S
==2=>2 oo oo oo a| 2 s | 2|2 S a
O - ~im o <N oM< O = e 2 c | 8| 2 c -
SRy g < T S S S S S c| O S5 | 8@ 0 )
Z un =2 v O =Z2zZ22 Zz =z =z =] o)
0w Qg 0N M pE- O w w oo o (G} —
<F-ounE nas<-FrHrFlzzzZz =
[ BlockB | BlockC [ BlockD | BlockE Digital Dividend Spectrum
|
520 694 820
Legend

BroadSpectrum Consultants Pty Ltd  Frequency (MHz) Digital
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Thank You for your attention

//-

‘ Questions?
P
’ | |
'\
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