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Today’s Agenda GATES

I
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= Welcome/Introductions

= GatesAir... Brief Introduction and History

= Review of COFDM Modulation Characteristics (on thumb drive only)
= |SDB-T Overview/Training

= |SDB-T Single Frequency Network (SFN) and GatesAir Solution

= |SDB-T Coverage and Planning

= New High-Efficiency Transmitter Products for ISDB-T:

— High Power Liquid-Cooled Solid State (ULXT)
— Low and Medium Power Air-Cooled Solid State (UAXT & UAXT Ultra Compact)

= GA experience and Site References for ISDB-T Deployments
= Challenges and Lessons Learned
= Q&A and lucky draw for prizes
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Introduction & History of GatesAir

GATES » HARRIS

= 1922 — Gates Radio starts business. Parker
Gates was only 15 years old

= 1950 - Gates Radio had become a major Radio
equipment supplier in USA

= 1957 — Harris Corporation acquires Gates
Radio

= 2013 — Gores Group acquires Harris Broadcast
Division
= 2014 — Harris Broadcast splits into two

companies — Imagine Communications and
GatesAir

Connecting What's Next

7 A

GATES/IR

A4
77 A\
v GATES/IR
A8

e’

I~ —— 5 —
| I i “l L s P
J_ it I [RM AT S 3
QUINCY ILLINOIS US.A b
=~

| GATE S RADID CDMPANY
@ © JINCY, ILLINDIS, U.5.A. ‘




UltraHD,
Radio Station Broadcast Gates Radio Broadcast LTE Broadcast

First Commercial First TV Harris Acquires First Digital TV
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End-to-End Terrestrial Transmission Solutions GATESAIR
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Flexiva™

CREATE

Multi-Platform

Intraplex™ Flexiva™

>
-

STL Audio Radio Transmitter

AM -FM
Analog & Digital

TRANSPORT

Networking

TRANSMIT

TV Transmitter
ATSC — DVB-T/T2
ISDB-T-CTTB
CMMB - DAB
Analog

Connecting What's Next



GatesAir Products Support All Standards GATE//\I
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Flexiva™ - Studio

-~ Analog Audio

CREATE

=
Iz

AES/EBU

¢+ TCP/IP

Ethernet / CAT5
usB

TRANSMIT

Intraplex - STL

T1/E1
AES67 / IP

TDM / RJ-48C
BNC
RF

TRANSPORT

Maxiva” - TV

' AM/FM UHF / VHF

HD Radio K ATSC — DVB-T/T2
DRM ISDB-T-CTTB
DAB CMMB - DAB
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Best-In-Class Transmission Solutions GATE /\|
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= Market leader in transmission solutions for
core broadcasters, network operators and
government-sponsored broadcast networks

= Lowest transmission total cost of ownership
(TCO) for broadcasters worldwide

" Innovative, world class products that solve
evolving customer needs

= Exceptional pre- and post-sales services

= Unique capability to deliver transmission
solutions that enable new revenue

Proprietary and confidential. | 8
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Customers Around The World... GATE
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" Customers include top media companies around the world
" Systems are mission-critical to customer’s business
" Long-term customers in over 100 countries with relationships ranging up to 70+ years
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Committed to Providing the Best Service GATESAIR
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= We do what it takes to help our customers succeed

= 24/7 service with training centers, repair centers,
and parts depots around the world

= Qur support teams consist of innovative technical
experts who can offer project planning and
management, on-site service, and commissioning

= Support situations involving product performance,
integration, and operational processing

= Superior, industry-competitive warranties et ) SUPPORT

= Service package options are available
De@®

Proprietary and confidential. | 10
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Product Portfolio

Create

g W1 | ’ _1_._

Networked
Digital Radio
Studios

Transport

g

Contribution &
Distribution:
IP - TDM - RF

Transmit Radio

AM - FM - DAB
Analog & Digital

/7
GATE

Transmit TV

LR

T —————

VHF - UHF
Analog & Digital
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TRANSMIT: Television Broadcast Solutions GATES/\I
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The industry’s most efficient, high-performance transmitters with the lowest TCO

GatesAir’s legacy of innovation in over-the-air UHF and VHF is unsurpassed

Ongoing support for standard changes that will occur over the life of a transmitter

Low-to-high power, high quality signal in all formats/standards L v

= DCX-30

Deliver rich, multi-format content for all coverage needs
UHF and VHF

Transmitters

Facilitate multiple, updatable modulation schemes

Deploy TV or DAB digital radio content transmission via VHF

Remotely monitor and analyze signal via web interface

TV

AR o | mprove coverage, boost redundancy, increase up-time

Operate multiple transmitters on the same frequency

Connecting What's Next
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Television: Maxiva Product Famlly GATES/\IR
Low Power Air Cooled High Power Liquid Cooled Super High Power LC
> 2kW > 10kW > 40kW+
a —
©
c
©
(aa]
L T
oD MaxwaTM UAXT Maxiva™ ULXT Maxiva™ ULXT
' | (Multi-rack)

— Supports All Standards, Including:
= i D3
© | |
(aa]
| gy SDB-T
= Maxiva™ VAX-3D : MaxwaTM VLX DB

Proprietary and confidential. | 13
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Advanced Technology GATES/\I
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e Introducing Maxiva™ with PowerSmart® 3D

~a Best-in-class broadband performance with no tradeoff in efficiency

PowerSmart 3D @

40% less weight

50% | I
® VHF and UHF Broadband High Efficiency =55 YOIIME

technology for digital TV and radio delivers lowest
total cost of ownership

44% lower cost

55% more efficient

" Software defined modulation capability addresses

Maxiva
today’s needs and tomorrow’s opportunities ULXT

Proprietary and confidential. | 14
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What is PowerSmart @ ? GATESAIR
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PowerSmart® is the on-going GatesAir design initiative to create the most
efficient transmitter designs and products. GatesAir leverages the most
sophisticated tools to develop cost, energy, and space efficient solutions.

Television Radio

The Maxiva™ family of The Flexiva™ family of FM —_—
UHF transmitters led this transmitters set new
initiative with the first benchmarks with operating
50V LDMOS device-driven efficiencies of up to 72%, the

transmitter in the first FM design to use 50V
industry setting a new LDMOS devices, and the

benchmark for power smallest footprint at 10kW and
density and efficiency. higher power levels.

Proprietary and confidential. | 15
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Actively Defining the Future of Broadcasting

GatesAir is an active member, partnered
with, or sponsors:

= ATSC I rru,uw
= DVB Project Office 0 %‘H ..
= World DMB o, ;

9

DRM Consortium

= |biquity (HD Radio)
= Mackenzie University, Sao Paulo, Brazil
= ABU, Asia-Pacific Broadcast Union

ISDB-T D3 [\ $orm 1) Radio ATSC)

. ® ADVANCED TELEVISION
@ SYSTEMS COMMITTEE

Proprietary and confidential. | 16
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COFDM Modulation (Modulation Mapper) GATES S/
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0 +1 +1 TX ‘le 00
01101100 -
5 0O 1 1 +1 lomod (1
Data (t) 1 0 -1 -1 |
~ 1 1 +1 - _ f)'(\
10 11
90° y
f
6,7o0r8 MHz
+1 +1 Freguency Bandwidth
-1 -1 signal i i

o
Data (t) EEEE COFDM P

Signal |1

-1 -1
Orthogonal frequency
\ / \ / | —|<— Sub Carrier
Spacing

Connecting What's Next
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Modulation (Visualization of COFDM Modulation) BATESAIR
Data 01100010110110010101010011000101
Stream

Separation
into Symbols

~ ~
‘01100010 ‘11011001
L i |
it | NN
. | [

—= @ -

11011001

Guard Interval
. v Useful Symbol Duration
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Subcarrier Modulation

\ /‘y
4@ - 19 000000
100000
1000. o o o 0000 TR EE
11. .00 e o0 0|0 000
o o o o EEEIMNEERX
EEEIMNEEX
> . eooo|leooee |
® e ° ° R EICEEKX)
® ® EEEIMNEEXX
10 01 e ° ) ® EEEREINEEKXK)
1100 0110 110000 010000
QPSK 16-QAM 64-QAM
QPSK: 16-QAM: 64-QAM:

4 carrier positions

A QPSK carrier can
transport 2 bits

16 carrier positions

A 16-QAM carrier can
transport 4 bits

64 carrier positions

A 64-QAM carrier can
transport 6 bits

QPSK = Quadrature Phase Shift Key QAM = Quadrature Amplitude Modulation

Proprietary and confidential. | 23
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QPSK Modulation
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Inaccuracy caused
Ke) by nc?lse Re
added in the
QPG conzieilanon wih noise uzing AWGH
o o transmission O
channel
g g 1
'l' N 05
: : ‘o] o
'Maximum allowed -
| inaccuracy / B WO A o
. ] ' for error free ) ) AWGN (Noise) on a QPSK
Cons:ellag;r(\ D.lagrlam : . . Constellation Diagram of a signal at receiver
of a QPSK signa . reception | QPSK Signal

asgenerated =00 wooooooommmooooooooees

in the transmitter

Connecting What's Next

1

as received by a receiver
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16 QAM Sub Carrier Modulation GATESAIR
Inaccuracy
caused

19 by noise A Q
© o e o added in the <:> <:> <:>
transmission 7 < >
° ° e channel <:> <:> <:> <:>
I I,’ ‘s\/' ‘\\\ :I
e o e o ,—,IKO,"'\O," O O
........... OO0 0
. . . . _____ \\ ’I\\ ’l

A 4

i inaccuracy
Constellation Diagram | for error free Constellation Diagram of a
of a 16-QAM signal : reception 16-QAM Signal

as generated e as received by a receiver
in the transmitter
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64 QAM Sub Carrier Modulation GATESAIR
Inaccuracy
caused
4Q by noise
©o600| 606060 added in the
©eeo0oe ] 60060 transmission
coco|osces e
e o000 | o000 R
e o000 | o000
RN R R K N ——
eo0o00| 0o0ee | Maximumallowed
i inaccuracy
Constellation diagram for error' free
of a 64-QAM signal i________f?_c_e_P_tP_r]________i Constellation Diagram of a
as generated 64-QAM Signal
in the transmitter as received by a receiver
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Guard Interval GATESj\I
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= The guard interval is used to ensure that distinct transmissions do not interfere with
one another.

—=
%/

Guard Interval

» time

Useful Symbol Duration

= The guard interval is not empty, the guard interval includes a copy of part of the
data that was previously transmitted.

TSG
Tg, T
> t . . N
_ Multi path signals received within the guard
. interval help the receiver by adding additional
_ ~ signal strength
> Multi path signals received outside the

guard interval are destructive interference.

Proprietary and confidential. | 27
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COFDM Modulation (No Interleaving) GATES/\
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u Position of sub symbols in the incoming bit stream

Position of sub symbols assigned to the sub carriers in the OFDM signal is the same as their position in the incoming
data stream

If several adjacent sub carriers are attenuated, as could happen with multipath or other types of interference, the
adjacent data will be corrupted. This type of error is difficult for the forward error correction circuits to correct.

Proprietary and confidential. | 28
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COFDM Modulation (With Interleaving) GATESj\I
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u Position of sub symbols in the incoming bit stream

Position of sub symbols assigned to the sub carriers in the COFDM signal is not the same as their position in the

incoming data stream

If several adjacent sub carriers are attenuated, because of multipath or other types of interference, the corrupted

data will be interleaved throughout the data stream when the incoming data stream order is re-established in the

receiver. This type of error is easier for the forward error correction circuits to correct. _ -
Proprietary and confidential. | 29
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DTV Selection Made! - June 11, 2012
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NTC picks

By Jeremiah F. de Guzman

THE National Telecommunications Commission has
selected Japans integrated services digital brosdcasting
technology in the Philippines” bid to shift from lnlk):.\ln
digital television

facilitate the croulir

“The [ISDB-T| standard
shall bo the sole standard in
the delovery of [DTT] in the
oountry,” the commibssbon sikd

ISDB-T, introdecod o 2003
i sdopted i Japan, Bral and
Fern.

“In upr o i

f digital broadcast

sirvices o the country mnd o

the peotection of thee ctmsuming

pu]:\- thiere -n;mu‘}'- u&r-t a
Al

Disuappointments

W

work In

""‘_.'. ot { '._ 4 ish
4 6 COCKTALES

Staunch administration

supporter Jose Leviste 1T b

the lgest peroo o

June }I.F'g}gl Ag

— e

@l 5

varlier offerrad 1o marfacture
set bums L o0 the commtry’s
trasvatan

NTC Doty Commiodonat

fedia and Tulwan
was Japaa’s closest rivad in the
selecthon proces

VBT offened 1ot top boaes
1814

u—.uu-..;_}-:..u-.. $13 am

.I.nr_nr.l w.‘-m

"e
Mallillin  ac .I-ul that
the Jepanose have made a
sorraeterered thud i thee Fapunese
rid s 8o be ﬂ-.n{:“
a lactory here in l'.hr

ST was &
TV tramae

cal working

the rees
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ISDB-Th — What is it? GATES/\
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Connecting What's Next

ISDB-Th is derived from the Japanese ISDB-T digital terrestrial television
standard. Also called ISDBT International

Integrated Services Digital Broadcasting - Terrestrial brazil
Defined by standard ABNT NBR 15601
It is very similar to the Japanese version

Main differences are the use of a more efficient H.264/MPEG-4 HE AAC
video/audio Codec and new Middleware (Ginga)

It is suitable for MFN and SFN applications
It can transmit up to three hierarchical layers

Proprietary and confidential. | 32
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ISDB-T Basic Transmission Parameters GATES/\IR
Transmission Parameter Mode 1 Mode 2 Mode 3
No. of OFDM segments 13
Bandwidth 5.575 MHz 5.573 MHz 5.572 MHz
Carrier interval 3.968 kHz 1.984 kHz 0.992 kHz
No. of carriers 1405 2809 5617
Modulation system QPSK, 16QAM, 64QAM, DQPSK
Effective symbol length 252 us 504 us 1.008 ms
Guard-interval length 1/4, 1/8, 1/16, 1/32 of effective symbol length
No. of symbols per frame 204
Time interleave 4 maximum values: 0, about 0.13, 0.25, 0.5 sec
Frequency interleave Intra-segment or inter-segment interleaving
Inner code Convolutional coding (1/2, 2/3, 3/4, 5/6, 7/8)
Outer code RS (204, 188)
Information bit rate 3.65 Mbps - 23.23 Mbps
Hierarchical transmission Maximum 3 levels

Proprietary and confidential. | 33
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ISDB-Tb — Brazil Timeline GATE /\|
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e 1999 - Initiation of the technical evaluation to choose the standard
e 2003 — Foundation of Committee of SBTVD.

e 2006 — Selected the standard based on the Japanese system

e 2007 — Defined the transmission schedule

e Dec 2007 - First ISDB-Tb digital transmission in Sao Paulo — Brazil

e 2010 - DTV coverage extended to 20 state capitals and 10 inner cities — Much of
Brazil can watch the South African World cup in HDTV!

e 2012 —72% of Brazil’'s 433 major cities now have DTV coverage
e 2016 — Analog shut down in 6 major cities, starting in April
e 2018 — Analog shut down for Brazil complete by end of the year

Proprietary and confidential. | 34
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ISDB-T Compared to ISDB-Tb/International

‘E
ISDB-T ‘ ISDB-Tb / International
Japan b Brazil, Argentina, Philippines, Peru
Chile, Botswana, Others
Full Seg Full Seg
Video: MPEG2 Video: H264 — MPEG4 Part 10.
Audio: MPEG2 Layer 3 Audio: HE-AAC (AAC+) 2.0 or 5.1
One Seg One Seg
Video: H264 a 15fps Video: H264 a 30fps
Audio: HE-AAC v1 Audio: HE-AAC v2 (Parametric stereo)
Middleware Middleware
BML Ginga

Proprietary and confidential. | 35
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ISDB-T and ISDB-Tb/International BATES/IR
Standards have been Harmonized between Brazil and Japan:

Subject ISDB-T (Japan) ISDB-Tb/International
Terrestrial Transmission ARIB SDT B31 ABNT 15601
Audio & Video Encoding ARIB SDT B32 ABNT 15602

Multiplexer ARIB SDT B10 ABNT 15603

Receiver ARIB SDT B21 ABNT 15604

Security ARIB SDT B25 ABNT 15605

Middleware ARIB SDT B24 ABNT 15606
Interactive (return) Channel ARIB SDT B14 ABNT 15607
Operational Guide - ABNT 15608
Accessibility - ABNT 15610

More information available at:
http://www.forumsbtvd.org.br/materias.asp?id=243

Proprietary and confidential. | 36
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http://www.forumsbtvd.org.br/materias.asp?id=243

GATES )
ISDB-Tb - Structure ATESAIR
. . gy
Basic System Structure — High Level View =%
—
A
T o
< T'2nsPort R
C;:;iig :: Encoder HD Stream > . :
A Transport BTS ** s RF
C?d(ieig :: Encoder SD 2tream > U — I\I/I
e Transport T
O;‘dfg :: Encoder LD uream > X -I|E-
R
DATA

** Broadcast Transport Stream

Proprietary and confidential. | 37
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ISDB-Tb - Structure GATE@\I
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Basic System Structure - Video and Audio Paths

Audio: HE-AAC — 128Kbps A
iy ransport Stream
>~ Audio Encoder HD

Video: 1080i 16:9 Video —

e
~

Audio: HE-AAC — 128Kbps . Transport Stream

Audio —> _Lty
. ~ \,;:,e'g —»  Encoder SD

Video: 720p or 420p 16:9
7
~

io: HE- A
Audio: HE-AAC v2 Audio —> Transport Stream

(parametric stereo) — 32Kbps >~ Encoder LD

Video: 320 x 240 QVGA 4:3 _J

Video —

Proprietary and confidential. | 38
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ISDB-Tb - Structure
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Audio
Video

Audio
Video

Audio
Video

Connecting What's Next

Basic System Structure — TS — Transport Stream

— 4 TransportStream
—» Encoder HD MPEG4

. L Transport Stream
—» Encoder SD MPEG4

4 Transport Stream
Encoder LD MPEG4

2,

Each TS packet flow is compressed data derived from
the transport layer of MPEG (Moving Picture Expert
Group).

Each Packet Contains 188 Bytes.

Each packet of 188 bytes in the TS is identified with a
PID (Packet IDentifier)

To identify the contents of each packet to the
transport layer utilizes a set of MPEG tables:

PAT (Program Association Table)
PMT (Program Map Table)

In addition the PCR (Program Clock Reference) is
added

Proprietary and confidential. | 39
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ISDB-Tb - Structure
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Basic System Structure — TS — Transport Stream

Audio —
Video —

Packet 188 Bytes Packet 188 Bytes Packet 188 Bytes Packet 188 Bytes Packet 188 Bytes Packet 188 Bytes

Encoder

Transport
Stream

Packet flow 188 bytes which form a TS

TS can include Audio + Video + Data

V4
PID 0x100 PID 0x101 PID 0x102
[
. . V.
P AT' PMT Video Audio PMT Video
. (Program 1): Information Information (Program 2): Information
Program 1 Video = PID (program 1) (program 1) Video = PID (program 2)
PID of PMT = 0x101; 0x201;
0x100 Audio = PID Audio = PID
Program 2 0x102; 0x202;
PID of PMT = PCR=PID PCR=PID
0x200 0x103; 0x203;

Proprietary and confidential. | 40

Connecting What's Next I//



fy

/7

ISDB-Tb - Structure GATESAIR
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Basic Structure of BTS - Broadcast Transport Stream

BTS

A
v

Transport Stream MPEG / ASI

A 4

204 bytes

Transport Stream MPEG / ASI BTS

 /
c

Transport Stream MPEG / ASI X

A 4

188 bytes

BTS bit rate is 32.5079365 Mbps (Always this rate)

Proprietary and confidential. | 41
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ISDB-Tb - Structure GATE /\|
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Basic Structure of BTS - Broadcast Transport Stream
< BTS

[
<

< 204 bytes

<

188 bytes

Tables added by the MUX:

= NIT (Network Information Table) - Carries Network Information and Programs

= TOT (Time Offset Table) - Carries information from the current day and time to
update the Set-top box

= EIT (Event Information Table) - Carries data for program schedule

Proprietary and confidential. | 42
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ISDB-Tb - Structure GATESAIR

Basic Structure of BTS — Broadcast Transport Stream — 16 Bytes

204 bytes

\\‘:u

P
<

v

IIP (ISDB-T Information Used by the transmitter /
Packet). Data includes: modulator system configuration.
= No. of segments . Carriers are transmitted in the

= Code rate TMCC (Transmission and

= Modulation Multiplexing Configuration

= Time interleaver Control)

Froprretary and confidential. | 43
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ISDB-Tb - Structure GATES/\IR
BTS to Transmitter
==
|
é\
A
T P A~
R
A J
N
M BTS S RF
y —— M
X |
I = The transmitter / modulator receives the
E encoded BTS, with all of the information
R

inserted

Proprietary and confidential. | 44
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ISDB-Tb - Structure GATES\/\/I//R
BTS to Transmitter
é
< é\
T
R
A
N
S RF
M
|
T
T Receive devices receive and decode the IIP
: information using the TMCC carriers for correct

decoding of information and programs

Proprietary and confidential. | 45
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ISDB-Tb - S GATESAIF
- - Structure LV
Tables: PSI / Sl ( Program Specific Information / Service Information)
o
L
i T S
C;:;i;g — et ransport Stream R y
_A—— BTS **
i T t St U
C;.‘ﬂg _: Encoder SD o= > —-
_ A
Audio — Transport Stream

v

Video —» ENcoder LD
TS

v

A

0x00 O0x100 0x101 0x102 0x2000x201

- PAT (Program Association Table) - NIT (Network Information Table)
- PMT (Program Map Table) - TOT (Time Offset Table)

- EIT (Event Information Table)

- CAT (Conditional Access Table)

- SDT (SerVIce Descrlptlon Table) Proprietary and confidential. | 46
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ISDB-Tbh — RF Channel GATES/\I
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6MHz Channel Bandwidth

( )

11 9 7 5 3 1 0 2 4 6 8 10 12

.

428.57 KHz
5.57 MHz
6 MHz

A
\ 4

The 6MHz channel is divided into 13 equal OFDM* segments, each occupying 428.57 kHz
(6/14 MHz)

*OFDM - Orthogonal Frequency Division Multiplexing.
Proprietary and confidential. | 47
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ISDB-Tbh — RF Channel GATES/\I
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6MHz Channel — Offset Frequency

In Brazil, all ISDB-Tb channels use an offset of 1/7 MHz with respect to the center frequency

6 MHz

= NN
NN

r )
| Nimero da portadora 3 MHz /i 3 MHz |
W o 7 53 100 2 4 6 8 1008 : 012346 i AE
|
. ' [ Il
| |
5114 MHz ﬁ 17 MHz L% -> €1/14 MHz
428.57 KHz <
I 557 MHz g 30114 MHz=2,785,714Hz * 30114 MHz=2,785 714Hz
" 6 MHz g Center Frequency for ISDB-Tb
1/7 MHz = 0.142857MHz
Example: Channel 20 = 506 ~ 512MHz 6 MHz — 5.57 MHz = 0.43 MHz = 6/14 MHz

Center of channel is 509 + 0.142857
=509.142857 MHz

Proprietary and confidential. | 48
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ISDB-Tb — RF Channel GATESj\I
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6MHz Channel — No offset

| 6MHz | 6MHz | 6MHz |
[ I I 1
Visual Visual
Carrier Aural Carrier Aural
Carrigr Carrier T
L 1 >

K'\. Analog Channel 6MHz ) Freq.

. N,
Center of Signal \'\Upper Adjacent (MHZ)
N

Center of Channel

Analog Channel 6MHX"

Lower Adjacszm/

7 .. .
e Low edge of digital N

7 channel close to AN

‘ aural carrier >

3/14 MHz 3/14 MHiz

S

. Freq.

Center of Signal (MH2z)
Center of Channel

Proprietary and confidential. | 49
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ISDB-Tbh — RF Channel GATESAIR
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6MHz Channel — With 1/7 MHz Offset (to minimize interference to aural signal)

| 6MHz | 6MHz | 6MHz |
[ I I |
Visual Visual
Carrier Aural Carrier Aural

Carrier

L.

Carrier

, I

Analog Channel 6MH/2/' [T ‘\\Analog Channel 6MHz  Freq.
. 7 Center of Signal '\, . (MHz)
Lower Ad Jacgm Center of Channel \U\pper Adjacent
/’/ \'\,
2 N
s N
. N
7 '\
/ :
5/14 MHz 2/14 MHz 1/14
— i MHE—

‘ T Center of Signal Freq
Center of Channel
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Hierarchical Modulation
= The system can be set to 1, 2, or 3 layers
= The modulation of each layer can be set independently
= The configuration parameters of the system and of each layer are:
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ISDB-Tb - Structure GATES/IR
Hierarchical Modulation - System parameters (always same for each layer):
1. Frequency
2. Mode of Transmission - Number of carriers per segment.
= Mode 1: 108 Carriers (1,404 carriers over 13 segments)
= Mode 2: 216 Carriers (2,808 carriers over 13 segments)
= Mode 3: 432 Carriers (5,616 carriers over 13 segments)
3. Guard Interval - Time interval between each OFDM Frame
Can besetto 1/4,1/8, 1/16 or 1/32.
Proprietary and confidential. | 52
Connecting What's Next I//




72 A\
ISDB-Tb - Structure GATES/IR
Hierarchical Modulation - Configuration Parameters that can be set
differently for each layer:
1. Number of segments in layer: 1 to 13
2. Modulation: DQPSK, QPSK, 16QAM and 64QAM
3. Inner code (FEC - Forward Error Correction): 1/2, 2/3, 3/4, 5/6, and 7/8.
4. Time Interleave:
= Transmission mode 1: 4, 8 or 16
= Transmission mode 2: 2,4 or 8
= Transmission mode 3:1, 2 or 4
Proprietary and confidential. | 53
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ISDB-Tb - Structure GATES/\I
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Example # 1 — Hierarchical Modulation — 3 Layers

Layer A 3 Layer B : Layer C

No. of Segments: 1 No. of Segments: 8 No. of Segments: 4
Modulation: QPSK Modulation: 64QAM Modulation: 16QAM
Inner Code: 2/3 Inner Code: 3/4 Inner Code: 7/8
Time Interleave:4  ~ Timelnterleave:4 = Time Interleave: 4

U T 1

Mobile Program: 400Kbps  HD Program: 11.2Mbps  SD Program: 4.3Mbps
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ISDB-Tb - Structure GATE%/\IR
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Example # 1 — Maximum Data Rate per Segment

N“r_nl_ggr of Data Rate kbps Layer A - QPSK, 2/3
Modulation %(;?ee transmitted 1 Segment - 400Kbps
per segment Gl 1/4 Gl 1/8 Gl 1/16 Gl 1/32
(Mode 1/2/3) Maximum: 416.08kbps
112 12/24/48 280,85 312,06 330,42 340 43
DQPSK 2/3 16/32/64 374 47 416,08 440 56 453 91
3/4 18/36/72 421,28 468,09 495 63 510,65 Layer B — 64QAM, 3/4
QP3K 516 20/40/80 468,09 520,10 550,70 567,39
7/8 21/42/34 491,50 546,11 578,23 595,76 8 Segments — 11.2Mbps
112 24/48/96 561,71 624,13 660,84 680,87
23 32/64/128 748,95 832,17 881,12 907,82 Maximum: 8 x 1404.29 = 11.23Mbps
16QAM 3/4 36/72/144 842 57 936,19 991,26 1021,30
5/6 40/80/160 936,19 1040,21 110140 | 113478
7/8 42/84/168 983,00 109222 | 115647 | 119152 Layer C—16QAM, 7/8
112 36/72/144 842 57 936,19 991,26 1021,30
23 48/96/192 112343 | 124826 | 132168 | 136174 4 Segments — 4.3Mbps
64QAM 3/4 54/108/216 126386 | 140429 | 148690 | 153195
5/6 60/120/240 140429 | 156032 | 165211 | 170217 Maximum: 4 x 1092.22 = 4.37Mbps
7/8 63/126/252 147450 | 163834 | 173471 | 178728
® Essa taxa de dados representa a taxa de dados (bits) por segmento para pardmefros de fransmisséo:
taxa de dados (bits) = TSP transmitidos x 188 (byles/TSP) x 8 (bits/byte) x 1/comprimento do quadro.
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Example # 1 — Segment Utlization

Layer A

Layer C Layer B Layer B Layer C

9 7 5 3 1 0 2 4 6 8 10

428.57 KHz
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ISDB-Tb - Structure GATE
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Example # 2 — Hierarchical Modulation — 2 Layers

Mobile Program: 400Kbps HD Program: 17.2Mbps
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Example # 2 — Segment Utilization

Layer A

Layer B : Layer B

9 7 5 3 1 0 2 4 6 8 10

.

428.57 KHz
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OFDM - Reducing Multipath Problems

Data is spread across segments
Impulse

Noise

31 0 2 4 6 810

J \_

428.57 KHz

5.57 MHz

T A
_Vv

6 MHz
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Synchronization

GPS: 1PPS, 10MHz

Connecting What's Next

ITMmA4—-—20nZ2> 2

\l/
i) —
41\

RF

S

/I/

<

; - o - . o O = = . - 0 -

| i

; i.
7 5 3 1 N« 6

, :

+ 1Hz

[ec]

428.57 KHz

|‘

5.57 MHz

|‘

6 MHz
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ISDB-Tb - S BATESAIR
- - Structure R
Transmission Masks (Brazil): Non-critical — — Sub-critical - - - - Critcal
= Non-Critical: - 36dB@ = 3.15MHz 12
= Sub-Critical: - 43dB@ == 3.15MHz 10
= Critical: - 50db@ =+ 3.15MHz z =0
o -30
% -40 y
£ .50 //' %\
g -60 /,/,' ‘}\\
e |
% -70 7 \\\\
-80 /’,' \‘\\
.90
-100 —F—1~-

-5 -3 -1 -¢ -7 -6 -3 -1 1 3 & 7 9 11 13 15
Separation in relation to the digital signal central carrier (MHz)
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Classes of Operation (Brazil)

Same class of operation as for the analog channel

Maximum ERP (kW)
Class
VHF High UHF
Especial 16 80
A 1,6 8
B 0,16 0,8
C 0,016 0,08

ERP = Power of TX — Line Losses + Antenna Gain
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GATESAI
S

Z

™

\

1/2

Coding rate

N

BT
Guard interval; 1/8
2 20 F
2
>
D) s =
5 15
2
b= QPSK |
E ‘
E 3 /DQA{(
N
0L |
0 5

Fig. 6. CN ratio versus transmission capacity determined by channel

coding.

Connecting What's Next

C/N (dB)

15

20

25

Higher bit rates:

Best for HD, or multiple SD
programs per tx but less
robust (harder to receive)

Lower bit rates:

Best for Mobile or fewer
programs per tx but more
robust (easier to receive)
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ISDB-Tb — Receivers GATEQN/R
S 7

Set Top Boxes A\ /4 ISDB-T GINGA

¢ e
Fres | PVB| o || Ly
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ISDB-T Receive Devices GATES/\I
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\

Portable Receivers &

DIGITAL TV RECEIVER

Dongles 2 ISDB-T
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ISDB-Tbh — Receivers GATES/\I

\

Flat Panel TV's

70" LED Smart TV (Sharp)
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Emergency Broadcast Warning System GATESAIR

0

\

\\‘

;

%

i

i 2 b3

'- ; - ot F et p

N . J x .- . X
. 3 .

g N

-

The Phlhppmes has firmly rejected Europe s DVB television tr*msmlssmn
standard and instead selected Japan’s ISDB scheme. A last ditch effort from
Europe which talked of its widely adopted standard being cheaper to install
and maintain, the nation’s President Benigno Aquino has confirmed to Japan’s | :!L
Prime Minister Shinzo Abe that it will migrate to Japan’s Integrated Service 5:r

Digital Broadcasting (ISDB-T) transmission system.

“We are migrating to the Japanese digital standards... The clincher is the S

emergency broadcast feature or the ability to turn on television sets to

broadcast a warning even if the television set is turned off. We are told that it ‘l‘%

F

was used during the Fukushima incident,” the President said, confirming an

earlier decision bﬁ: the nation’s National Telecommunications Commission.

*F‘f&
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Single Frequency Network Operation BATESAIR

7
\T

= |n an SFN, each transmitter must radiate:
— The same signal (the same bit)
— At the same time
— On the same frequency

= Since the Transmitter sites in the network are positioned at
different locations usually the BTS is not available at all sites at the
same time

= To solve this problem several methods have been implemented in
the ISDBT Standard, most practical is called “Reference
Synchronization”
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SFN Basics GATES/\IR

Only signal from , Only signal from
Tx 1 received Tx 2 received

Both Signals Received
But timing may be different
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ISDB-Th Network Structure GATES/\I
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Using Reference Synchronisation

29.4
Network
Interface

SYNC ISDB-Th
system Transmitter

X
Network Distribution
Interface Network

RS SYNC  ISDB-Tb

Network !
Interface system Transmitter
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Multiplex-Frame

In the SFN Adapter Multiplex-Frames are built from the incoming MPEG-TS.

Multiplex-Frame

A 4

A

First Packet Last Packet
MFP 1

MFP n-2|MFP n-1| MFPO | MPF1 | MFP ... | MFP p | MFP ... |MFP n-1| MFP O

MFP ... Mega-Frame Packet

P IIP ... ISDB-T Information Packet)

Data includes:
= No. of segments
= Code rate
= Modulation
= Time interleaver
= Information for SFN timing
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VAL

GATE /\I

0

7
\

1pps pulse

v

Synchronisation Timestamp (STS)

The synchronisation timestamp value is the

difference in time between the rising edge of the
1pps Symbol and the beginning of a mega-frame

Connecting What's Next

The STS is carried in the
lIP of each Multiplex-Frame.

The STS carried in the Multiplex-Frame
M describes the beginning of the
Multiplex-Fame M+1

The STS carried in the Multiplex-Frame
M+1 describes the beginning of the
Mega-frame M+2

etc.
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Maximum Network Delay GATESAIR

\

d \|PEG-2  SFN- s Distribution
— Network
—>

Multiplexer Adapter Adapter Network

i SYNC  ISDB-Tb

Network !
Adapter system Transmitter

Maximum delay

Maximum delay: (reference synchronisation)
The maximum delay describes the difference in time between a specific Multiplex-Frame

leaving the SFN adapter and the corresponding COFDM Mega-frame available at the antenna
output of each Transmitter in the SFN.

The maximum delay is a value adjustable in the SFN-Adapter. The set value has to be always
higher than the longest actual network delay. The value is transported in each IIP
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The Principle of Reference Synchronisation GATES/\I

I
\

Telecom Network SYNC ISDB-Tb
(Microwave, System Transmitter

SFN-
Adapter

Max. Delay 600ms

A A

Storage Time
before frame is
transmitted:

Information <]_><_> = STS + max delay
transported i - measured delay
=100ms + 600ms -

1
in the 1IP: '
STS = 100ms i+ 800ms 0D
=400 ms

max Delay = 600ms

v
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Transmitter Synchronisation with Reference Synchronisation = GATESAIR

\

\\‘:u

1 pps \
_ SYNC ISDB-Tb

System Transmitter

Signal transmitted
at the same time (700mS delay)
Max. Delay 700ms

SYNC ISDB-Tb
SYACTHRIEGE I Signal transmitted

at the same time (700mS delay)

Calculated storage time =) 400ms
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Functional Description of SFN Synchronisation GATES/\I

I
\

A

Adjusted max. delay = 900 ms.

1pps.
(GPS) L

|
: STS =300 ms The difference in time between the latest pulse of the
SEN- | 1pps signal and the start of the Multiplex-Frame M+1 is
Adapter [ M Mir X M2 ) copied into the IIP of Mega-Frame M
output

The actual delay of the M+1 frame at the input of the

(  650hs . Transmitter is calculated like this:

Transmitter ! : Arrival time of frame (M+1) - STS value
input | X |M LC wa X w2 ) =650 ms - 300 ms = 350 ms

: ! 1 storage time

| ! le—550ms i The time a frame has to be stored in the transmitter
Transmitter : | i ! before it is sent is calculated like this:

output )Y G DG Max. delay - actual delay
I | max. delay = 900 ms. i =900 ms - 350 ms = 550ms
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Guard Interval
(defines max.
Tx spacing)

1 ‘\4I mbol (n-1)

Received
from Tx1

Received
from Tx2

Received
from Tx3

Useful Symbol
Duration

{I Symbol (n)

| Symbol (n+1)

»le
»

(n-2)

(n-1)

(n-1)

Q)

(n+1)

(n+1)

(n+2)

(n-1)

(n)

(n+1)

(n+2) ¢

time

time

time

Rx2

o

time

Rx1 i (n-2)
4

Rx2 (n-2) i (n-1) (n) i (n+1)

§
i n+2) )

time
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Distance Between SFN Transmitters GATE?@H
= Maximum distance between SFN transmitters is determined by the
Guard Interval
* Also determines maximum difference between direct path and multipath
lengths
e Distance = Guard Interval x V,
— V, = velocity of light in free space
— V,=300,000 km/second
— V, = 186,000 miles/second
= Note: Time per unit distance = 1/V,
— D/T =1/300,000 = 3.33 ps/km
— D/T=1/186,000 = 5.38 us/mile
Connecting What's Next I CO”f'de”“a




Distance Between Transmitters SFN (ISDB-Tb)

GATE /\I

N

7
\

/
"7

Maximum tolerated distance and delay for several Modes and
Guard Interval rates

GI Mode 1 (2k) Mode 2 (4k) Mode 3 (8k)
Rate A Dmax A Dmax A Dmax
(1s) (km) (1s) (km) (1s) (km)

1/4 63 18.9 126 37.8 252 75.6
1/8 31.5 9.45 63 18.9 126 37.8
1/16 15.75 4.725 31.5 9.45 63 18.9
1/32 7.875 2.3625 15.75 4.725 31.5 9.45

Connecting What's Next
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ISDB-T SFN / MFN Signal Flow (SAT & IP) GATES/\I
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ISDB-Tb SFN/MFN Signal Flow (Satellite and IP) Diagram

aes 204 byte to 188 byte

'r 6800+™

Selenioc™ g7 Converter

Control Center  H°/SP Mobiie Encodin g Solutlon *
- -
188 byte to 204 byte & -l i
SRZ6800+ Card Integrated _ e~ i
TS/BTS Converter & @0 DVB
- JJ - (188) ! pvs
e @ D) =" ' 8
@U - :JU(/ e - : (188)
A DVB '
Maxlva"'! Platinum™ (188) *
188 byte to 204 byte &
. " SRZ6800+ Card Integrated £ T,
“@G ) “I.I\' TS/BTS Converter f \
= u(/ ‘------ ------------ * ( IP Network )
' DVB

(188) L/ . \—/
\—/\_/
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ASI-IP and Satellite Rx Modules

Satellite Receiver/Decoder Module ASI over IP Module
(SRD, SR2) (IPA /1PZ)

Rear of Apex M2X, UAXT, or UAX Compact Series Tx
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ISTB-Tbh Re-Mux (option) GATES/IR

= Remote Control Key (Virtual
Channel)

= Channel (The frequency is set
into the Mux)

= Generating Station (Station

Letters)
= Region
= State

Figure 1-1 Remux FPGA Expansion Board (top view 901-0215-151GT)

= Micro Region

The remux option allows input of a 188-byte multiplexed transport stream into one or

- Network |D both rear panel ASI BNC (female) connectors. The added remux hardware uses the
multiplexed transport stream input to create a 204-byte BTS (Broadcast Transport
Stream) based on user defined broadcast parameters. The resulting BTS is then fed
= Transport Stream ID to the host ISDB-Tb modulator.
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ISTB-Tbh Re-Mux — Exciter GUI Screens GATESAIR

GatesAir TV TEM CH19 Maxiva ULXT-6 GatesAir TV TEM CH19 Maxiva ULXT-6
Forward Forward

il on Foldback KN on Foldback
ISDB-T Setup _ W ISDB-T Setup

Restamp Enable
Power On Input: ASI1 Remux Network 1D:

Auxiliary Input: ASI2 Remux : Transport Stream ID:

Active Input: ASIZ2 Remux Channel (14-69):
Stream Lock: | GPS 'Y Remote Control:

Switching Mode: '
Raised Cosine Window: Area Code:
Reed-Solomon Decoding: ' Restamp: Enable
State: 12

Mute on Loss of TS

Micro Region: 34
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GatesAir Tx SFN References Worldwide GATES/\IR
ISDB-T A
Brazil - Sistema Clube de Televisao, Ribeirao Preto @ W( ‘CLUBE
BraZiI - TV TEM 1" Tr Afiliada BAND
Argentina — INVAP v 18 INVAP
DVB-T/T2 . T
UK NTL/Argiva (DVB-H) ERGARGCASTA I X
Australia Broadcast Australia V'
Australia TX Australia Q
Switzerland Swisscom* 4 .+ - -Systems-
Germany T Systems — Media broadcast* swisscom
Poland Info FM-TV (DVB-H) ﬁ
Luxembourg BCE ‘. bce))
Singapore TCS vyT1s e
Taiwan PTS
Netherlands Nozema/KPN* q
Russia RTRS PTPC

*transmitters work in SFN together with other brands

Connecting What's Next
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Propagation Models For Coverage Estimation GATES/\
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= Gaussian Channel

* The Gaussian channel is often used as a channel model in which the only impairment to
communication is a linear addition of wideband or white noise with a constant spectral density

(expressed as Watts per Hertz of bandwidth) and a Gaussian distribution of amplitude.

= Ricean Fading Channel

* Rician fading is a stochastic model for TV/Radio propagation anomalies caused by partial
cancellation of a TV/Radio signal by itself — the signal arrives at the receiver by several different
paths (hence exhibiting multipath interference), and at least one of the paths is changing
(lengthening or shortening). Rician fading occurs when one of the paths, typically a line of sight
signal, is much stronger than the others.

= Rayleigh Fading Channel

* Rayleigh fading is viewed as a reasonable model for tropospheric and ionospheric signal
propagation as well as the effect of heavily built-up urban environments on radio
signals. Rayleigh fading is most applicable when there is no dominant propagation along a line of
sight between the transmitter and receiver.
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= Directional antenna used
= Direct reception

Directly
received
Signal

Garden Weekly
- .
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Ricean Fading Channel GATESAIR
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= Directional antenna used
= Multi-path reception

Reflected

signal

(echo)
Directly
received . . )
Signal t The directional receive

antenna only allows a signal
path from one direction
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Rayleigh Fading Channel GATES/\I

= Non-directional antenna used
= Multi-path reception
= No direct path reception

I
\

Reflected
signal
(echoes)

Reflected
signal
(echoes)

' The non-directional receive
antenna allows multi-path from
multiple directions

No direct line of
sight between tx
and receiver.
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Coverage Prediction/Evaluation (Brazil) BATES/\
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= The main goal was to replicate the analog coverage area with the new
digital signal

= Mackenzie university developed a means to predict the reception of
ISDBT under real conditions

= Coverage also verified by collecting field data of the signal received at
various locations:

e With settings for HD fixed antenna and SD reception mobile device
e Used the “Okumura Hata” model to predict propagation of signals

e The National Telecom Agency (ANATEL), established a value of 51 dBmV/m for
the field intensity of protected outline in the UHF band in the limit of
coverage area. This figure became the target value that stations were to meet
to replicate analog coverage.
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Brazil Signal Measurement Equipment GATESAIR

= A field test van was

equipped with: \'
e Retractable antenna up to V l Consial Spectrum Analyser
: Antenna s Retractable SWiic
10m (5dB gain) e ; Mact up 0
e Spectrum Analyzer g 10m Set Top Box
] £ Cable + Switch
* Receivers (STB) Antenn 4.5 08

-
-

A

* Notebook -

—
- GPS "'”’/I%h __®;
« Measuring equipment (MER, Syl= _“-ﬂ

E}'f"l:'\
C/N, BER, etc.) 4

i
\

\.

S

Test Vehicle

Figure 3-Diagram Figure 3—Diagram of System Field test of System Field test
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Measured signal strength vs. predicted
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Behawor of Digtal Signal - Nathan Sechor

Behavior of Digial Sagnal - Soulheen Secim

110,0
Medum Value - . * Mednan Value
== Station & s - 3 == Staticn 4
1000 + 2
- Gtaton 8 - == Station &

| == Statien C | == Statson €

8

g
o

“
Ok a’s Hata prediction i

i- A '
Okumura Hata's prediction

"

£

g

Field strength received (dBu¥im)
-
=

g

Re-cuptmﬂ threshold

Field strength received [dBuVim)
8
i=]

Reception threshold

40,0 Sprra da Cantansra__ 20,0 Serra do Mar —=
300 ' '

- 3 5 ’ 0 13 1720730730 40 & 2 3 5 7 1 13 7MW 232730 40 &7

. Transerugaoe Distance (k) — Trarpemiswom Diatanca (km]

Figure 5 —Graph of signal strength in the northern sector
? e 2 o Figure 7 — Graph of signal strength in the Southern sector
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Lichtenau, Germany

ISDB-T/Tb

ISDB-T/Tb network coverage planning
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Disclaimer GAT ES/\'
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Copyright (c) 2015 by LS telcom AG

This document must neither be copied wholly or partly, nor published or re-sold without prior written permission of LS
telcom. The information contained in this document is proprietary to LS telcom. The information shall only serve for
documentation purposes or as support for education and training purposes and for the operation and maintenance of LS
telcom software. It must be treated strictly confidential and must neither be disclosed to any third party nor be used for
other purposes, e.g. software development, without the written consent of LS telcom.

This document may contain product names, e. g. MS Windows, MS Word, MS Excel and MS Access, which are
protected by copyright or registered trademarks / brand names in favour of their respective owners.

LS telcom makes no warranty or representation relating to this document and the information contained herein. LS
telcom is not responsible for any costs incurred as a result of the use of this document and the information contained
herein, including but not limited to, lost profits or revenue, loss of data, costs of recreating data, the cost of any substitute
equipment or program, or claims by any third party.

LS/ telcom
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Planning Tool: CHIRplus_BC from LS telcom AG GATES/\IR

= Planning and Coordination of Terrestrial
Broadcasting services

« FM, TV, ISDB-T, ATSC, DVB-T/T2 (-H), T-DAB (-DMB), LF/MF, HF,
DRM(+)

e Protection ratio (e.g. ISDB-T vs. ISDB-T, ISDB-T vs. TV analogue)
* Powerful database system

* GIS and graphical user interface

* Field strength and interference prediction
e Support of international frequency plans (GE84, ST61, GE75, GEO6,

N\ Socholt. [ L, ¥

NTFD ...) AR

e Contour Based Calculations

e Coordination functions and macros
* Network planning and optimization
* Frequency Planning (Frequency Scan) ;
e Population Analysis LS /telcom i~
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Planning Parameter — TX data

= Transmitter data quality

Manila 581.000 MHz (32)

23] 4]5] 6Lz I T =
Site -3 :
IName ‘Manila1 II Country Permjttig 30,00

‘PHL
Site Mame Province - Conduct. [mS/m] 10.00
—
Long. /E ast. 121°01'46.078" Ant. hght [m] 850 Heffmax [m] 117.0
350

Lat.Morth. 14°38'20.037 Height as! [m]
Electr. Params.
) ) el
Fieq  [MHz] » [581.000000 ﬂl Charmel  [32 | Desio of Emiss BMOTKTFAF P S - 5
> 300 AL % 3
0 0o Offset T "‘53\\\\\\\ L !’,”//% S ;
Offset _» | DitFreq. [He] |0. set Type narmal - ..:s;*&“ "',’%a‘:‘ 0 "//(44‘ 20
=P B TEEENSTOTEER praE T
K] = |1.DDDDDD System |B4Q j SFM Id m (e = C= 4o
S NS S s NN -
ERF H 1.000000 el i w 00 e A TR o SRy »
[kw] = |1 Palarization H - Time Del [us] [~ Fix . “O"’Illlllﬂfl 1y m T t;,b\\\s
“t‘.’lll \ 30 ‘ 40
fwl = | A2 ND ~ | Patem | 20 S Hes (]
=y 190 180 170 i i 100 op B0

Infa

Date 02/03/2015 User zyzadmi I Service 1SDE-T vI
Remarks | as

LS /telcom
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How to handle planning parameters

GATESAI

/7

/
o7

S

\

m i ?
What kind of network? LS /felcom
e SFN (Single Frequency Network)
* MFN (Multiple Frequency Network)
= |s the network to design local or nationwide?
e transmitter distance = guard interval é
25 5%
= How many and what kind of Programs S PO B e g
. . modulation code transmlt;;e Guard ratio: | Guard ratio: | Guard ratio’ | Guard ratio:
(SD’ H D) to d IStrI bUte? 12 (11\:;2&‘1;:‘23-: 1}11 4.1;;3 i;]965 4]f225
e Code rate. modulation s 3t | ssvisess ‘»o/"“é\ oo | i | e
’ QPSK 5/6 260/520/1040 .‘5‘/@,‘9“'@ o}e‘g 7.159 7.376
= \What kind of service is needed? % o ::;22 :‘Sé‘ ;:;é T
243 416/332/1664 9736 \ 11 454 11.801
. 16QAM 34 468/936/1872 10,953 13\ \\886 13.276
® F|Xed 5/6 520/1040/2080 12.170 1353 N 14.752
/8 h46/1092/2184 12779 14198 N O//)o’ 15 489
. 2 4 .95 17 Q 2
* Mobile vs | wissnis | den | iem }%o,gfe ;i 75
. p ble (ind d e Yo | rsomssonno | 1ses | mooet | arin N
Orta e (In Oor/ OUt Oor) T8 819/1638/3276 19.168 21.298 22.661 ‘/
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Planning Parameter — ISDB-T Configuration GATES/\

™

\

= Challenge to find the most fitting configuration (Capacity vs. robustness)

ISDB-T - Network Analysis S
2 reference T marked with SFN [d PHLT at 581.000 MHz
Fixed
| | Scaling Terrain | ARIE Portable outdoor ISDB-T Configuration =&
Calculation Parameter f Port_able indoor | . M1
Mobile Parameters | Detals |
Rec. Pol:  [Matched - Wwant, Sum, T-Log-Marmal - M2
M3
Height Lozs |0.000 dE [ dizable Inkerf. Sum. |F'0wer Sum Bandwidth: 6 MHz - 14
. - FFT Size: M3 - 1/8
E-minmed.  [41.535 dBp dm Receiv. Cond. | fixed hd /
¥ Guard Interval: 1 - i; ;g
Loc. Prob.  |95.00 % Sigma (56500 dB  Receiw. Sync.  |Main Focus -
Constelation: 64-QAM ~ m—]p QPSK
E-minequiv. [50642  dBuv/m GuardInterv. [OVE~] Mhm’“ Code Rate: 23 K ég:gﬁm
Bandwidth |EMHz - System War, C2: B4-0aM 2/3 - 12
; . S 2/3
. Designator H: M311/4 - Implementation Margin: 000 d8 3/4
[ Antenna Dizcr. [ from T 5/6
o ; 28D [ |E|.|J Receiving Condition:  Fixed -
I Palarisation Discr. Fre : f 1001 Mz 7/8
[ User Prot. Ratio [1008.0 |420.0 [ max. Capaaty : 146 Mofs |
E-min med.: 41.595 dBuVfm
Default Cale. + Analysis | Analysiz | Cancel |
(o [ come |

LS /telcom
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Network Coverage planning (SFN optimization) GATES/\IR
TH-MName Adm.| Ch. Freq. Heiylt Ant.H. Lnﬂg't_ Latit. ERF
f Manila PHL (32 £81.0000 |23 85 121704738 112" (14°3344.058"  (25.0000
‘t |0t Arayat PHL 32' 581.0000 1001 40 120°44°30.299" |15°1219.480"  |50.0000

o

1} 10 20 30 40 50 [=1) 70
km
Mt Arapat
Aint. Height (mk an Height [m] max.: 1001 Distance [km] : TAEES | |F Height m) : | 10
Height [m] - 1001 min.: 4 Azimuth () 14657 | |Height [rm) - 37

Longitude: 120°44'30.299" | | Dela H (m}: 29 Sealx] 0 | |Longitude: 12170730770
Latitude: 1571279.480" | | Heff [m]: 1022 Ant T Angle ) : 1.01 | |Latitude: 14°38'35.096"
C. Angle [} n.a. C. Angle [°): 034

*\‘i,., TX distance (265us) > Guard
Interval (252ps) !!! LS /telcom
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Network Coverage planning (SFN optimization)

S
84X . .
B — .
gm-— ——————————————
2 o

:m-f ———————————————
O
S :IE
nd <
=

70 } } } + + + + + + "
'] 25 5 TS 100 125 15 175 200 225 Q 25 50 75 100 125 150 175 200 225 250

Time [s] Time [ps]
Wi B
» ;’ Mt Arayat|
b
By
N _
83
e
§ L
s ¥
P s . 4 £
TA-Mame Adm._| Ch. | Height ERFP ITlme Del. TH-Name Adm.| Ch. | Height | Ant.H. ERP Time Del. |
Manila PHL (32 23 85 25.0000 IU Manila PHL (32 23 85 250000 §25 LS telcom
Mt Arayat PHL (32 1001 40 50.0000 |U Mt. Arayat PHL (32 1001 40 50.0000 (D
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Network Coverage planning (Visualization) BAT

Santiago Cit nyanlJago Cif

San Eernando City San Fernando
E!agum}i‘ity Bagulo

Lungsod/ng DagupanfDagupan City,

\, \
\i San 'Jo\se City San JoseCity,
WA A almi”
\Pw ppinen
- N }'\ 4
Tarlac'City yiarlac.CityCabanatuans

Mariveles
Mariveles

Dasmarifias Cwlbea‘s

San Pablo:‘

SSEI N|co|as San*Nlcolas
s Ul
Mamao Malmao

LS /telcom
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Network Coverage planning (Benefits) GATE\/\I,/R
= Professional network planning saves time and money and prevents
problems
= Professional predictions ensure optimized CAPEX and OPEX
= Makes possible to analyse various options to find the best
= Ensure interference optimized network
Self interferences in case of SFN
Protection of analogue TV in case of simulcast phases
Interferences between ISDB-T and other services (LTE, PMSE...)
Analysis of coordination requirements
Analysis of bi-multilateral agreements
LS /telcom
Connecting What's Next o Conﬁdemlal-




Planning & Coverage Verification GATES/\
NS

Z

™

\

= Despite the extensive possibilities of proper planning with an adequate professional tool (like
ChirPlus_BC), coverage analysis and verification are recommended when launching a new
broadcast service

= Complementary to field or drive tests, airborne measurements offer fruitfull information about the
broadcast antennas and the radiation patterns (real vs licenced)

= Remotely piloted aircrafts enable a new approach for
airborne measurement with many additional benefits

(olibrex

Member of the LS telcom Group

LS /telcom
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Your Contacts at LS telcom

\
Z

GATES/\I

I
\T

Connecting What's Next

LS telcom AG

Milos Pavlovic

Sales Manager Broadcast
Im Gewerbegebiet 31-33
D-77839 Lichtenau

Phone: +49 7227 9535-493
Mobile: +49 172 7471-734

e-mail: MPavlovic@LStelcom.com
www.LStelcom.com

Colibrex GmbH (LS telcom Group)
Luc Haeberlé

Managing Director

Victoria Boulevard B 109

D-77836 Rheinmunster

Phone: +49 7227 9535-921

Mobile: +49 172 2008668

e-mail: LHaeberle@Colibrex.com
www.Colibrex.com / www.L Stelcom.com
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Maxiva Product Family - Television GATESAIR

\

\\‘:u

Low Power Air Cooled High Power Liquid Cooled Super High Power

UAXT ULXT

Overwew OverV|ew ‘ |
|

|

|

\

% Click for Click for
Presentatlon Presentatlon

i | mmo |

Maxiva™ UAX-UC, UAXT-MC, Maxiva™ ULX & ULXT Maxiva™ ULXT & Power CD (IOT)

UAXT-C & UAXT

_ All TV transmitters support all
| (High Band TV and | standards, Including:

LR
LL
T | DAB Digital radio) d
=N '
=

|
Maxiva™ VAX-3D Maxiva™ VLX
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Countries Adoptlng ISDB-T (so far) GATES/\IR

ISDB-T

ISDB-T

adopted
ISDB-T trial

Those countries undertake trials with ISDB-T.
broadcasts

Broadcasting via ISDB-T is a(:tn.lfel\‘lr in use.

Countries which have adopted the ISDB-T system. b
]

SBTVD-T

Countries which have adopted the SBTVD-T system
adopted e

SBTVD:

Sistema Brasileiro de TV
Digital) - Also called
"ISDB-T International”
and

"ISDB-Tb"

Froprietary arna corniaenual. 10
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Countries Adopting (or have Adopted) ISDB-T

O 00 N o 0 B W N B

Connecting What's Next

Country

ISDB-T Adopted

ISDB-T Started

GatesAir Tx’s Shipped

fy

/

GATESAIR

\.

\\‘:u

Japan | - December 2003 -
Brazil June 2006 December 2007 509+
Peru April 2009 March 30, 2010 7
Argentina August 2009 April 28, 2010 138
Chile September 2009 6
Venezuela October 2009 June 2011 -
Ecuador March 2010 2
Costa Rica May 2010 May 1, 2014 -
Paraguay June 2010 August 15, 2011 -
Philippines June 2010 (reconfirmed in 2013) 3
Bolivia July 2010 September 2011 -
Uruguay December 2010 7
Maldives October 2011 (national broadcasting) )
April 2014 (decided as national standard)
Botswana February 2013 July 29, 2013 -
Guatemala May 2013 1
Honduras September 2013 -

Sri Lanka

May 2014 (Initially DVB-T2)

Source: DIBEG
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GatesAir TV Shipments — By Modulation Type GATESAIR

ATSC
ANALOG

CTTB

FLO

Connecting What's Next

DVB-H

ISDBT

DVB-T2

= TV Transmitters Shipped: 4,536
— April 2009 to December 2014

= 678 ISDB-T transmitters shipped

e Third place

= Total Shipments
— DVB-T: 32.2% (1,460)
— DVB-T2: 31.5% (1,430)
— ISDB-T: 15%  (678)
— ATSC: 12.5% (568)
— Others: 8.8% (400)
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A Few GatesAir Customer References — ISDB-T GATES/\IR
= Brasil = Argentina
e TV Band * |INVAP
TV Gazetta ’ ';eledcent-ro X
. TVTEM .ro ucciones Dragon
. . = Chile
e TV Alianga Paulista S.A. o . .
VB S A e Television Nacional de Chile
aurd >-A- _ * Compania Chilena de TV
* TV Sao Jose do Rio Preto * Rede Televisiva Megavision
e TV Luziania LTDA = Ecuador
* TV Taubate * TV y Radio de Ecuador S.A. y ronas
e TV Vanguardia = Pery

Connecting What's Next ’//

+ Over 40 more

: * Andina de Radiodifusion
stations/networks

e Assoc. Las Manos de Dios
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Case Study — TV TEM, Brazil

= Background information:

e TV TEM is a major Rede Globo affiliate in Brazil: 318 cities in Sao
Paulo state

— Project — to increase coverage to 8 million viewers

= Why they chose GatesAir:
* Met stringent technical requirements
e GatesAir guaranteed that the SFN will work flawlessly
e Competitive commercial package
* Excellent pre- and post-sales support
* A excellent long-term customer relationship — repeat buyer!

= Anchor products:
e Maxiva ULX, UAX, high-efficiency ULXT
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Brazil Experience GATES/\

7
W

= A lot of testing and planning was done before the roll out of ISDB-T

= Field tests conducted in Rio de Janeiro to test the robustness of the 1-
Seg mobile system
= Public awareness was key to the success
e By 2012 there were DTV transmissions in 433 municipalities across Brazil
e Coverage to almost 45.5% of the population
= Analog switch-off plans for Brazil
* Analog shut down in 2 cities — April 34, 2016 (Brasilia and Rio verde)
* Four more cities will shut off analog by end of 2016
e Entire country shuts off analog by end of 2018
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Lessons Learned (Brazil) GATES/\IR

7
\

= Coverage planning was a good approximation....

= However, there were “holes” in the coverage areas with received signals
below the predicted levels

* Some additional low power transmitters, transposers, or on-channel gap
fillers were needed to reduce these coverage gaps

= Many early receivers and STB’s did not correctly apply tables (Like PID,
PAT, etc.)

e This resulted in receivers not having correct channel or program information

* If a broadcaster made changes, added a program, etc. the receiver did not
recognize this unless all channels were re-scanned

= Early STB’s and receivers were very expensive but prices have since
greatly reduced

e Limited affordability for early viewers of ISDB-T
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Brazil ISDB-T coverage in 2012

By 2012 Brazil had DTV  [NeR:Creit

Cove rage into 433 POUCAS CIDADES DO PAIS ATRASA AVANCO

DA INTERATIVIDADE
“3 MUNICIPIOS DOS 5509

municipalities e
Only three states were
without DTV signals

ESTADOS 558 SINAL DIGITAL

72% of these stations z T s
were in the populated ' | | |
regions NUMERO DE CIDADES QUE ‘ 1 \ POFULAGAS DO PASS

45,5%

POSSUEM TV DIGITAL POR © SUDESTE £ A REGIAD

45.4% of the population | _ ' W oenos
could receive Digital TV |
72%

A REDE GLOBO E A EMISSORA
| QUE CHEGA A MAIS CIDADES",

| ESTAEM 330 CIDADES DAS 443
CUE RECEEEM O SINALDETV
DIGITAL
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The Enel®
Questions?

Martyn Horspool

GatesAir - ElNido;Palawan; Philippines
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