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« Configurable, Scalable, Interoperable,
& Adaptable

* Robust Mobile Reception (OFDM)

« Ultra High-Definition Video (4K, HDR,
WCG)

* Immersive Audio (AC-4)

* Internet Protocol Transport Enabled
(IP)

« Advanced Application Support

« Emergency Alerting

* Terrestrial / Broadband Integration

* Interactive Applications
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ATSC3.0 SYSTEM STRUCTURE  (ref. A/351) ¢ elenos group
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ATSC3.0 SYSTEM STRUCTURE  (ref. A/351) ¢ elenos group
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THE “BICM” Chain - BIT INTER-LEAVING,
CODING AND Mq)DULATION

ATSC3.0 AMPLIFIER &
MODULATOR BPF
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ATSC3.0 SYSTEM STRUCTURE  (ref. A/351) ¢ elenos group

DEDICATED RELIABLE CREATIVE

THE BICM Chain - BIT INTER-LEAVING, CODING AND MODULATION

| 1
I I
— 1 (Scattered) Guard
LDM OFDM : Bootstrap
] et L B | — —| F = Pibot = JFFT |—| PAPR |—| Interval |— -
Injection |} Framer | i
—T : I Inserter Insertion nsertion
I I
I Layer : Time Combines Frequency Inserts pilots Inverse Reduces Inserts Gl Inserts the
: Division  Interleave multiple Interleaver and Fast Peak to to combat bootstrap for
; Multiplex— options inputs into a reserved Fourier Average multipath service

24 Radio & TV
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ATSC3.0 SYSTEM STRUCTURE  (ref. A/351) ¢ elenos group
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Layered Division Multiplex
For each LDM layer, 100% of the RF bandwidth and time used to transmit the

= o multi-layered signals for spectrum efficiency;
—| mecion | Signal cancellation can be used to retrieve l
_ the robust upper layer signal first, cancel it -
el from the received signal, and then start the
decoding of lower layer signal; I

The upper layer (UL) is ultra-robust and well
suited for HD portable, indoor, mobile
reception. The high data rate lower layer (LL)
transmission system is well suited for multiple-
HD and 4k-UHD high data rate fixed reception.

Potential Future Extension Layer (FEL) can be added later with backward compatibility.

Radio & TV

‘l Broadcast Equipment
< and solutions Worldwide ELENOS 2021 All Right Reserve d | confidential elenosgroup.com 7

AN

/



SYSTEM STRUCTURE - ENCODER(S) ¢ elenos group

» Server or Cloud

« HEVC or H.265 is not a new technology and used in many
other industries

ATSC30 AMPLFIER &
MODULATOR [~ |  epF | é

UHD
UHD-SDI ==»| HVEC |=—>

Encoder

Hp-sp —»| MDHVEC [ WPEG- |  HEVC more efficient than H.264 and MPEG-2
il (MPEG 2 developed prior to1995 / HEVC in 2012)
» Supports UHD, 4K and 8K
« Compression ~4 X MPEG 2 (ATSC)

* Inputs HD or UHD via HD-SDI
 Qutputs MPEG DASH segments

» The Output is sent to the Broadcast Stream Generator.
MPEG-DASH = Dynamic Adaptive Streaming over HTTP...

Radio & TV
Broadcast Equipment
and solutions Worldwide
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SYSTEM STRUCTURE - BROADCAST STREAM GENERATOR ¢ elenos group
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NON-LINEAR
or NON-REAL — é
U ., | securmy  + Server - Cloud Device woowon |~ “eer " |——
CONTENT Q! FILE
@
GENERATOR
l * Input MPEG-DASH from the Encoder
\ » Output ROUTE Content packaged in MPEG DASH Segments.
» Generation of ATSC 3.0 Low Level Signaling (LLS):
 Service List Table (SLT): Discovery and description
Ratings Region Table (RRT), System Time (STT), Advanced Emergency Alert Table

(AEAT) and Onscreen Message Notification

 Non-real Time (NRT) services are applications like
Electronic Service Guide (ESG),
Emergency Alert Service (AEAS)
APP’s (NRT)- via ROUTE interactive applications or content to be downloaded onto the
receiver

Generates the ATSC 3.0 low level signaling (LLS) on the multicast address
(224.0.23.60:4937)

ROUTE = Real-time Object delivery over Unidirectional Transport
MMTP = MPEG Multiplexing Transport Protocol

ELENOS 2021 All Right Reserved | confidential | elenosgroup.com 9
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SYSTEM STRUCTURE - SCHEDULER ¢ elenos group
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ATSC30 AMPLIFIER &
MODULATOR | — | BPF ’ é

« Server — Cloud Device — Or included inside the EXCITER

* Input ROUTE MMT from the Broadcast Stream Generator

* Qutput STLTP

 |IP encapsulation into ALP packets

 Subframe creation and PLP allocation (up to a total of 8 PLPs).

« STL generation and delivery (if external to exciter)

 Validation of ATSC 3.0 modulation parameters

« ATSC 3.0 SFN (Single Frequency Network) Adaption (if applicable)

ALP = ATSC Link Layer Protocol

LMT = Link Mapping Table

LLS = Low Level Signaling

STLTP = Studio to Transmitter Link Transfer Protocol

4‘ E?:;ZiztvKuipment
vl

and solutions Worldwide
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SYSTEM STRUCTURE - BOOTSTRAP ¢ elenos group
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Encater d M(‘)\glslfaAfl)OR —| | — é
% SCHEDULER | -STLIE

» The Bootstrap is a signaling table providing channel
frequency offset estimation, system bandwidth, emergency
alert wake-up information, and important data on physical
frame versioning.

|  The bandwidth of the Bootstrap is only 4.5 MHz, adding
swmameo | | surament | further robustness.

» There are four important pieces of information inside the
bootstrap:
» Version information
» EAS wake up bit
» EAS and sampling rate
* Demod and decoding information

Radio & TV
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SYSTEM STRUCTURE - PREAMBLE ¢ elenos group
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Layer 1 Basic - part of the Preamble following the “bootstrap,” and
ROUTE STLTP,
MVPT | ST EDULER carries the most fundamental signaling information as well as data

necessary to decode L1 Detail.

Layer 1 Detail - part of the Preamble following the L1 Basic. It has the
Preamble information necessary to decode subframes including their ModCods
1 RHE: (modulation Coding), number of PLPs, pilot pattern, FEC, etc.

Settings
MFN or SFN
Internal Scheduler or External Scheduler

Settings for L1-Basic
FFT: 8K = Fixed
Guard Interval 5/1024 = Fixed
Pilot (Scattered) Dx = 3, 6 or 12 = The least dense patterns
provide the greatest payload as fewer carriers are used for
 Radio&TV pilots, and subsequently more are available to carry data.

> Broadcast Equipment
~  and solutions Worldwide
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SYSTEM STRUCTURE - PLP’s (ref. : A/322 and A/327) ¢ elenos group

o e—

PLP 2 Indoor Antenna HDTV
or SDTV

PLP 3 Mobile, Siart
Phone, Radio, Portable.

= L
[ §

PLP 4 Set Top Box
(STP) for NRT

Radio & TV
y
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And Now.. How actually to set up a

Scheduler | S ———

Radio & TV

Broadcast Equipment
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SCHEDULER - Step 1 — Map physical inputs

Set management IP addresses

Set the Physical input addresses to
the external equipment i.e. the
Encoder and the Broadcast Stream
Generator

TOTAL MAPPING IS

ETHERNET PHYSICAL ->
LOGICAL LAN ->

FoElues T T T phyE cal ERDC

Broz .cast Protection EtF « Rear Connector Used YES F .rced Link Mode Auto

&

9 st Interface
Physical EtherNet
Static IP Address
1P Netmask
Multicast IP Address
Source Filter Mode
DHCP Mode
WLAN Enable and ID
SHMP Service
SCPI Service

&) SC30 Service

Physical Etha ~

10.2.8.112

255.255.0.0

0.0.0.0

All except list
/.

L}
<
v
v

Enable
10

Enable

Enable

Enable

st IP Address/Mask
2nd TP Address/Mask
3rd IP Address/Mask
4th 1P Address/Mask
Sth IP Address/Mask
Default Gateway

TP Server
rost Name
DNS Domain
1st DNS Server
2nd DNS Server
rd DNS Server
Ne* Conf Info

10.2.8.112 1 255.255.0.0

10.10.10.10 / 255.255.0.0

10.3.1.250 / 255.255.0.0
10.4.1.250 / 255.255.0.0
0.0.0.0/25525500
10211

localhostlocaldomain
localdomain

0.0.0.0

0.0.0.0

0.0.0.0

Expected Link Mode

- ETHO Conn. State

Link Status

Link Speed

Link Duplex

MAC Address

Incoming Speed

Qutgoing Speed
"Physical Eth

Forced Link Mode

Lxpected Link Mode

- ETi'1 Conn. State

1 Gbps

Passive

Auto

1 Gbps

Passive

Radio & TV

Broadcast Equipment

and solutions Worldwide
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PLP -> STREAMS
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SCHEDULER - Step 2 — Map logical inputs
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Framing

PLP Mapping

- Rx1 Siraal Loss 3 - Rx2 Sir ..l Loss

x* Package Error Ratio UK - Rx? #ackage Error Ratio

¥ atus 57 tus

Settings Setti

Enable Receiver Enable Receiver

Enable SMPTE-2022 Enable SMPTE-2022

Rx1 Status Disabled Ax2 Status
Actual IP Address 0.0.0.0 Actual IP Address
IP Bitrate 0.000 2o IP Bitrate

LAN Interface ta Use 2nd Inferface ' LAN Interface to Use

P Port 5003 © port
P=kage Error Ratio Limit | 2.0 0, Pa kage Error Ratio Limit

Minin im Latency 0.0 Minin.'m Latency

Adaptive
Jopmi¢ POWEAL

IP Rx2

25.00%
HPA

Mon-Linear Sense(1)
e
Linear Sense(2) View

Disabled

IP Rx3

Passive - Rx3 S nal Loss Ok

Ok - Rx" Package Error Ratio  OK

'S atus

Unilocked Ax3 Status

Disabled

0.000 Actual IP Address 0.0.0.0

0.000 VS 1P Bitrate

Enable Receiver

0.000

Enable SMPTE-2022 4

1st Interface LAN Interface to Use 1st Interface

5004 1" Port

5004

20 % Pac 3ge Error Ratio Limit |20

0.0 Minimu. " Latency

Radio & TV
Broadcast Equipment
and solutions Worldwide
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Now set the Logical Inputs to what
you want them called inside the
Scheduler

TOTAL MAPPING
ETHERNET PHYSICAL ->

LOGICAL LAN ->
PLP -> STREAMS

confidential elenosgroup.com
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SCHEDULER - Step 3 — PLP mapping
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= Rx3

Rx 4

"REFERENCE

auto [[INT |

PLP Mappiny
Stream .
Enat.e [ ]
£ atus UNLOCKED
Rate 0.000 Kbps
PLP ID 1]
Multicast Group 0000
Port Number 1000
IGMPv3 S5M | ]
Source Address 0.0.0.0

Input Interface 1st Interface

Enable [ |

Status UNLOCKED
Tate 0.000 Kbps

Radio & TV
Broadcast Equipment
and solutions Worldwide

PLP Mapping

Framing ar

Only Primary

& 5 3 7 -3 i 2 3
509 MHz

Last Turnaround Time 32
WetrEar Fionioag oAl

Wait Period 10

Adaptive

"PRE_CORRECTION

| -8.20dBm
| 509MHz

RF Output

Non-Linear Sense(1)
-1.9dBm

Frame
View

Linear Sense(2)

i _Torme POWERL Disabled

Non-linear Precorrector
Sense Input # | Enable
Mode Adaptive ~

Operational Mode Continuous ~

" Monitor - Tx Non-Linear Sense

Status Auto applying
MER 48.2
Upper Shoulder 527
Lower Shoulder 50.1
PAPR 10.3

Iterations 280

Reset Current Curve to Factory

ELENOS 2021 All Right Reserved

Now set the Logical LAN to the PLP
(Stream 1 through Stream 7) Inputs
to what you want them called inside

the Scheduler.

Determine how many PLP’s will be
required. Although up to 64 can be
selected, it is strongly recommended
not to use more than 4. The reason
is that it over complicates the design
of the receivers and as such could
delay the implementation of

ATSC3.0
MAPPING
ETHERNET PHYSICAL ->

LOGICAL LAN ->
PLP -> STREAMS

confidential

elenosgroup.com
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SCHEDULER - Step 4 — Move to FRAME VIEW & elenos group

DEDICATED RELIABLE CREATIVE

v

Stream 1
Enable

Status

Rate

PLP ID
Multicast Group
Port Number
IGMPv3 S5M
Source Address
Input Interface
Stream 2
Enable

Status

Rate

Framing

PLP Mapping

Only Primary

"REFERENCE

AUTO El

10MHz 1PPS

PLP Mapping
Current Iteration
L)
UNLOCKED
0.000 Kbps
0
0000
1000
L]
0.0.0.0

1st Interface ~

a
UNLOCKED
0.000 Kbps

Wait Period
ETA

-8.20dBm
509MHz

RF Output

ear

Neon-

Non-Linear Sense(1)
-1.9dBm

Adaptive
Linear Sense(2)

Jopm< poweA L Disabled

Non-linear Precorrector

Sense Input # | Enable
Mode Adaplive
Operational Mode Confinuous

" Monitor - Tx Non-Linear Sense
Status Auto applying
MER 48.2
Upper Shoulder 527
Lower Shoulder 50.1
PAPR 10.3
Iterations 280

" Adaptive Preset Control

Reset Current Curve to Factory

—_—

Radio & TV

Broadcast Equipment
and solutions Worldwide
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Then click FRAME VIEW

confidential elenosgroup.com



SCHEDULER - Step 4 — Set Mode information ¢ elenos group

DEDICATED RELIABLE CREATIVE

7\

In FRAME VIEW

Mode L1-Basic  Config Validation Data Symbols

Set MODE information,

MFEN or SFN,

Scheduler Internal or External
Set any TX ID information
Set US or Korean standard

Scheduler L1-Basic

Network. FFT 8K FFT
Guard Interval 511024 Guard Interval 5M1024
Pilot Dx 3 Pilot Dx DX3
FEC Type
Bootstrap

Mode Scheduler

A/324 Revision Rev. 26 (USA)
Copy Parameters from Copy

S Bootstrap
TxID . Preamble Structure
Preamble Structure

FEC Type

Emergency Alert
Bandwidth
11 - Basic (Status)

Enable TxId Emergency Alert

Transmitter Td Bandwidth

Injection Level L1 - Basic
Symbaol Aligned
Override Injection Level | Frame Length Mode ymbol Alig

Frame Length Mode Symbol Aligned v Frame Length ]
Injection Level Override | OFF N
Frame Length L1-Detail Fec Type Mode 1

SFN settings L1i-Detail Fec Type Time Info Notinckided

Force SFN Relative | R Papr No PAPR Used

Radio & TV
Broadcast Equipment

and solutions Worldwide ELENOS 2021 All Right Reserved | confidential elenosgroup.com 19



SCEDULER - Step 5 — Set Layer 1-Basic

¢ elenos group

DEDICATED RELIABLE CREATIVE

Guard Interval

Pilot Dx

FEC Type

Preamble Structure
Emergency Alert
Bandwidth

L1 - Basic (Status)

Frame Length Mode Symbol Aligned

Frame Length 0

L1-Detail Fec Type Mode 1

Time Info Not Included
Papr No PAPR Used

Li-Basic Config

e i

Valid

FFT

Guard Interval
Pilot Dx

FEC Type

Preamble Structure
Emergency Alert
Bandwidth

- Basic

Frame Length Mode

Frame Length
L1-Detail Fec Type

1 Preamble Data Symbols

_ .- . FFT and Guard Interval are not
| adjustable

Set L1 Pilot quantity-DX n (3, 4, 6,
8,12, 16, 24, and 32)

The lower then number the fewer the
carriers and the greater the payload,
The higher the number the better the
robustness.

Scheduler L1-Basic Validator

Parameter Validation

FEC Type: FT1, FT2, FT3, FT4 or
: FT5. The size of the Low-density

. Parity-check FEC inner code;

2 Tradeoffs between robustness and

0

6 latency.

FT1

Symbol Aligned v
0

Mode 1 ~

EUETEL
Radio & TV
Broadcast Equipment
and solutions Worldwide
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SCHEDULER - Step 5 — Set Layer 1-Basic (continued) ¢ elenos group

DEDICATED RELIABLE CREATIVE

T . Select PARP (Peak to Average

Li-Basic Config valid ) preambie Data Symbols

Power level) — Three options
TR, TR + ACE, ACE and NONE

PAPR Reduction - modifies the
ODFM signal via Tone Reservation
(TR) and/or Active Constellation
Extension (ACE) to reduce the peak
power requirements of the ATSC 3.0

Scheduler 1155k e transmission.

Preamble’ Parameter Validation

FFT 8K :
¥ el s It often decreases in out of band
oo Pt x : emissions but decreases in band
FEC Type FEC Type ET1 )

— N . CNR. Often a compromise between
ble 5 2

e preamble e 20 the both.
Bandwidﬂll = Emerg?ncy Alert ?
11~ Basic (Status) Sendvidh :

{1 - Basi . . .
Frame LengthMode  Symbol Agne o— Improves marginally efficiency of
Frame Length 0 Frame Length Mode Symbol Aligned v .
L1-Detail Fec Type Mode 1 Frame Length 0 5 transm Itte r-
Time Info Not Included L1-Detail Fec Type Mode 1 v
Papr No PAPR Used

I
STFESEET
Radio & TV
Broadcast Equipment ) ] )
ELENOS 2021 All Right Reserved | confidential elenosgroup.com 21
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SCHEDULER - Step 6 — Set Sub0
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DEDICATED RELIABLE CREATIVE

[ SUBFRAME 0 MAP_
Mode

Scheduler Sub0

FFT 2K

Guard 5/1024 S1024
OFDM Symbols "
Reduced Carriers 3

Sbs First Normal
Sbs Last Boundary

OFDM Symbols i
Reduced Carriers 3

Sbs First Nomal

Shs Last Boundary SP Boost 4
5P Pattern 34

SP Boost
Freq. Interleaver

Number of PLP L

SP Pattern
Freq. Interleaver

Number of PLP

SYS T &N
24 Radio & TV
4’ Broadcast Equipment
S and solutions Worldwide

Validator

Parameter Validation

ELENOS 2021 All Right Reserved

FFT (8, 16, and 32)

This sets the number of carriers. The
greater the number the more signal
payload but less robust

Guard: 1/192, 2/284, 3/512, 6/1536,

712048, 8/2432, 9/3072, 10/3684,
11/4096, and 12/4864

confidential elenosgroup.com
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SCHEDULER - Step 6 — Set Sub0 (continued)

¢ elenos group

DEDICATED RELIABLE CREATIVE

FFT

Guard

OFDM Symbols

Reduced Carriers
Sbs First

Shs Last

SP Boost

SP Pattern

Freq. Interleaver

Number of PLP

SY S T E

Radio & TV

Scheduler Sub0

2K
51024
7

3
Normal

Boundary

Broadcast Equipment
and solutions Worldwide

OFDM Symbols
Reduced Carriers
Sbs First

Sbs Last

SP Boost

SP Pattern

Freq. Interleaver
Number of PLP

[ SUBFRAME 0 MAP_

eamble Data Symbols

Validator

Parameter Validation

51024
71

3

Normal
Boundary
4

34

1

ELENOS 2021 All Right Reserved

SP First (Normal or Boundary)

SP Last (Normal or Boundary)

SP Boost (1-7) The higher the Pilot
carrier boost the better the reception, but
in turn reduces payload.

SP (Scattered Pilot): 3/2, 3/4, 412, 4/4,
6/2, 6/4, 8/2, 12/12,12/4,16/2 16/4, 24/2,
24/4, 32/2 and 32/4

Added to aid receiver channel
synchronization and estimation. The
higher the numerator the less payload but
more robust.

Frequency Interleaver (On, Off)

confidential elenosgroup.com
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SCHEDULER - Step 7 — Set PLPO
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DEDICATED RELIABLE CREATIVE

Input Rate

Coderate

CTI Depth

Fec Type ECH + 64K LDPC

1d 0
Non-Dispersed

Layer 0

Modulation QPSK

Scrambler oft

T1 Exended No

TI Mode OFF

Start o

Size 427612

Capacity
Input Rate

Coderate
CTI Depth
Fec Type
Id

Type

Layer

Modulation
Scrambler
TI Exended
TI Mode

Start

[SUBFRAME 0 MAP

Scheduler Subo Pipo

52

0.0

9115 v
1024 (1448) ~
BCH + 64K LDI ~
(7]

Non-Dispersed v
0

QPSK

Off

No

OFF

1]

T

Parameter Validation

Validator

Radio & TV

LT
4’ Broadcast Equipment
4= and solutions Worldwide

ELENOS 2021 All Right Reserved

Note the Capacity and Input Rate

Code Rate 2/15 - 13/15. The higher
the numerator determines the
amount of repetition (duplication) of
the information, which means more
robustness but less bandwidth
(payload)

CTI Depth 512, 724, 887 and 1024
(Convolutional Time Interleaver) - a
means by which the data is pseudo-
randomized to reduce the negative
effects of random noise bursts in a
transmission system. It is enabled
when there is only a single PLP or
when LDM is used with a single
core-layer PLP. The higher the
number the more robust.

confidential

elenosgroup.com
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SCHEDULER - Step 7 — Set PLPO (continued)
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DEDICATED RELIABLE CREATIVE

Input Rate

Coderate

CTI Depth

Fec Type ECH + 64K LDPC

1d 0
Non-Dispersed

Layer 0

Modulation QPSK

Scrambler oft

T1 Exended No

TI Mode OFF

Start o

Size 427612

Capacity
Input Rate

Coderate
CTI Depth
Fec Type
Id

Type

Layer

Modulation
Scrambler
TI Exended
TI Mode

Start

[SUBFRAME 0 MAP

Scheduler Sub0 Plpo Validator

52 Parameter Validation
0.0

9115 v
1024 (1448) ~
BCH + 64K LDI ~
(7]

Non-Dispersed v
0

QPSK

Off

No

OFF

1]

T

Radio & TV

LT
4’ Broadcast Equipment
4= and solutions Worldwide

ELENOS 2021 All Right Reserved

FEC Type 64K LDPC, 16K LDPC,

CRC + 64K, CRC + 16K and BCH +

64K and BCH + 16K.

BCH (Bose, Chaudhuri,
Hocquenghem) - linear error coding
used in the processing block for
outer code correction A 12-bit BCH

provides for both error detection and

correction capabilities.

CRC (Cyclic Redundancy Check) A
32-bit CRC provides only error
detection with no error correction
capabilities.

64K more robust
16K more payload

LDPC = Low Density Parity Check

confidential |

elenosgroup.com
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SCHEDULER - Step 7 — Set PLPO (continued)
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DEDICATED RELIABLE CREATIVE

Input Rate

Coderate

CTI Depth

Fec Type ECH + 64K LDPC

1d 0
Non-Dispersed

Layer 0

Modulation QPSK

Scrambler oft

T1 Exended No

TI Mode OFF

Start o

Size 427612

Capacity
Input Rate

Coderate
CTI Depth
Fec Type
Id

Type

Layer

Modulation
Scrambler
TI Exended
TI Mode

Start

[SUBFRAME 0 MAP

Scheduler Sub0 Plpo Validator

52 Parameter Validation
0.0

9115 v
1024 (1448) ~
BCH + 64K LDI ~
(7]

Non-Dispersed v
0

QPSK

Off

No

OFF

1]

T

Radio & TV

LT
4’ Broadcast Equipment
4= and solutions Worldwide
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Modulation QPSK, 16 QAM, 64
QAM, 256 QAM 1024 QAM and
4096 QAM. Higher the symbol rate
the more capacity but lower
ruggedness

HTI (Hybrid Time Interleaver) — ON
or OFF

data is pseudo-randomized to
reduce the effects of random noise

bursts in a transmission system that

utilizes the multiple-PLP
mode.

LDM — (Layer Division Multiplexing)
On or off and the level set.
Recommended at -5.0dB, however
unlikely to be implemented in the
near future.

confidential elenosgroup.com
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PLP SETTINGS - HIGH CAPACITY
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DEDICATED RELIABLE CREATIVE

Capacity
Robustness

CN (dB)

PLP

Type

FFT

Pilot Pattern
Pilot Boost
Guard Interval
Pre-ample Mode
Frame Length
Time Inter-leaver
Modulation
Code Rate

Code Length

Radio & TV
Broadcast Equipment
and solutions Worldwide

High Capacity

25MB/s
Low
17.26
0
S-PLP, SISO
32K
24 2
1
G5_1024
Detail: 3, Pattern Dx=12
246 mSec
Conv. 1024
256 QAM
9/15
64K

High (bandwidth) Capacity
» Roof Top Antenna reception

 Large Bandwidth ~ 25MB/s
» Low Robustness (2dB worse than ATSC1.0)

e 4Koreven 8K

 Upto16 HD'’s,8 UHD’s efc...

ELENOS 2021 All Right Reserved | confidential elenosgroup.com
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PLP SETTINGS — MID CAPACITY
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DEDICATED RELIABLE CREATIVE

Capacity
Robustness

CN (dB)

PLP

Type

FFT

Pilot Pattern
Pilot Boost
Guard Interval
Pre-amble Mode
Frame Length
Time-Interleaver
Modulation
Code Rate

Code Length

Radio & TV
Broadcast Equipment
and solutions Worldwide

Medium Capacity / Robustness

16MB/s
Medium High
15.5
0
S-PLP, SISO
16K
12_4
1
G5_1024
Detail: 3 Pattern Dx=6
201 mSec
Conv. 1024
2560QAM
8/15
64K

Mid (bandwidth) Capacity

* Indoor/Outdoor reception
» Mid Bandwidth ~ 16MB/s
» Mid Robustness (Same as ATSC1.0)

» |deal for good coverage to match existing ATSC

coverage
« Upto8HD’s
ELENOS 2021 All Right Reserved | confidential elenosgroup.com
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PLP SETTINGS — LOW CAPACITY

¢ elenos group

DEDICATED RELIABLE CREATIVE

Capacity
Robustness

CN (dB)

PLP

Type

FFT

Pilot Pattern
Pilot Boost
Guard Interval
Pre-amble Mode
Frame Length
Time-Interleaver
Modulation
Code Rate

Code Length

Radio & TV
Broadcast Equipment
and solutions Worldwide

Robust / Low Capacity

8MB/s
High
0.2
0
S-PLP, SISO
8K
6_2
4
G5_1024
Detail: 1 Pattern Dx =3
201 mSec
Conv. 1024
QPSK
5/15
16K

Low (bandwidth) Capacity

» Mobile reception or Indoor Antenna through
second wall

» Bandwidth ~ 16MB/s

» High Robustness (Almost zero dB CNR)

« |deal for mobile reception or very difficult to
reach areas

« Upto2HD’s, or 10-20 mobile or very low bit
rate services

ELENOS 2021 All Right Reserved | confidential elenosgroup.com
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PLP SETTINGS - TWO PLP’s
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Capacity
Robustness
CN (dB)

PLP

Type

FFT

Pilot Pattern
Pilot Boost
Guard Interval

Pre-amble Mode

Frame Length
Time-Interleaver
Modulation
Code Rate

Code Length

Radio & TV
Broadcast Equipment
and solutions Worldwide

3MB/s 18MB/s
Very High Medium High
59 17.9
0 1
SISO SISO
8K 16K
6_4 12_4
4 4
G5_1024 G5_1024

Detail: 3 Pattern Dx=3 Detail: 3 Pattern Dx=3

Low and medium (bandwidth) Capacity

» Good starting point for most stations
« Bandwidth ~ 18MB/s and 3MB/s
* Robustness of 18dB and 6dB CNR

* ldeal for targeting both mobile, indoor
and UHD

 Upto 16 HD’s, or 30-50 SD’s
&
* 10 mobile or very low bit rate services

155 mSec 155 mSec
16 FEC Blocks 64 FEC Blocks
16QAM 2560AM
7/15 10/15
64K 64K
ELENOS 2021 All Right Reserved | confidential elenosgroup.com
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QUESTIONS - TRANSMITTERS

¢ elenos group

DEDICATED RELIABLE CREATIVE

a. Canan existing ATSC 1.0 transmitter be used for ATCS 3.07?

b. If so, what is involved?

c. lIsitas simple as an exciter swap-out?

d. Must the output power be de-rated due to OFDM vs. 8-VSB
modulation? If so, by how much?

e. Define PAPR /Crest Factor and explain why it is relevant in
ATSC 3.0.

Radio & TV
Broadcast Equipment
and solutions Worldwide

ELENOS 2021 All Right Reserved | confidential

YES

Most likely not too much.. Exciter and
a quick check to see if it is linear or
not. Also, a quick sweep of the filter or
investigation into its specs.

YES.. Most likely

20% difference in power. However, your
transmitter still might have the capacity.

Like an “Audio Clipper”.. Reduces out of band noise (CNR)
because the amplifier runs more linear but increases in-band
noise. Typically, a compromise, in practice there is an
improvement in TPO capability but not sufficient in most
cases to make any difference.

elenosgroup.com 32



&

QUESTIONS - ANTENNAS

¢ elenos group

DEDICATED RELIABLE CREATIVE

a. Canan existing ATSC 1.0 Antenna be used for ATCS 3.07

\
q
(
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!
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Curtesy of Alive Telecom

Radio & TV
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YES

However, to take advantage of what ATSC3.0 has to
offer it is very important that the antenna be circular
polarized or at least elliptically polarized.

It may also require to provide higher signal strengths
for “indoor nomadic portable and mobile devices”
(such as PC’s and cell phones).

Signal strengths maybe required to be increased and
can be accomplished either by:

1. Increase transmitter power. 2. Increase null fill or
beam tilt. 3. Add a single frequency network (SFN). 4.
Provide diversity gain though MISO.

ELENOS 2021 All Right Reserved | confidential elenosgroup.com
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QUESTIONS - SFN and Translators

A
¢ elenos group
DEDICATED RELIABLE CREATIVE

oo ow

Radio & TV
Broadcast Equipment
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AN

7

Discuss implementation of SFNs in detail.
a. What is involved in deploying an SFN?
i. Null-fill

ii. On-channel translators
30W
GAP FILLER
. Or
g SFN Transmitter

200W

GAP FILLER

Or

_ SFN Transmitter

SFN is much easier with ATSC3.0 (than
ATSC1.0), and there is a good chance that it will
actually work!

A simple gap filler might be the best choice. It
is an RF in — RF out device with no other
connections. No synchronization and no
adjustments — fully automatic.

By adding Gap-fillers you can increase the CNR,
thus decreasing the need for many FEC's, Pilot
patterns and decreased carriers. This allows a
higher payload.

Alternatively, a Synchronized SFN can be
selected, but with this comes the disadvantage
of increasing Guard Intervals and decreasing
payloads.

ELENOS 2021 All Right Reserved | confidential elenosgroup.com



&

ACRONYMS and LINK TO ATSC Standards ¢ elenos group
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ALP — ATSC 3.0 Link-Layer Protocol

ASL — American Sign Language

CAP — Common Alerting Protocol

CC — Closed Captions

CSS — Cascading Style Sheets

DASH - Dynamic Adaptive Streaming over HTTP
DNS — Domain Name System

EAS — Emergency Alert System

ESG — Electronic Service Guide

HDMI — High-Definition Multimedia Interface
HEVC — High Efficiency Video Coding
HTML — Hyper-Text Markup Language
HTTP — Hyper-Text Transfer Protocol

ATSC Standard: 3.0 Standards Archives - ATSC

PSIP — Program and System Information Protocol
ROUTE — Real-time Object delivery over Unidirectional
Transport

ROUTE-DASH — Real-time Object delivery over Unidirectional
Transport / Dynamic Adaptive

Streaming over HTTP

SEI — Supplemental Enhancement Information

SFN — Single Frequency Network

SNR — Signal-to-Noise Ratio

STL — Studio-to-Transmitter Link

TS — Transport Stream

: NextGen TV

Radio & TV
Broadcast Equipment
and solutions Worldwide
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