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Section 1 Background and Reference 
Introduction 

NEXTGEN TV, powered by the powerful ATSC-3 standard is now being implemented in the 
US, as well as internationally in South Korea, Jamaica and hopefully soon, Brazil. Other 
countries are seriously considering this powerful new television transmission standard as 
well. 

 
In the US, the transition is well under way. However, the new ATSC-3 standard is not 
backward compatible with prior television transmission standards or receivers. As a result, 
both television station and viewers will need new equipment and receivers.  Already, over 
75% of US households are projected to be reached by a NEXTGEN TV signal by the end of 
2023 . Also, over 120 models of TV receivers are available today (please see 
www.watchnextgentv.com for updated information). US stations will fully transition to 
NEXTGEN TV in the coming years, but the success of a full transition will be dependent on 
reaching the whole US viewing audience with television receivers capable of receiving the 
new standard.   
 
It is predicted that by 2024 over 75% of all TVs sold will be available with dual HDTV and 
NEXTGEN TV reception.  Having an affordable alternative to investing in a new NEXTGEN 
TV full receiver without a built-in display may be the best choice for a large portion of the 
potential viewing audience that have television sets that currently do not currently support 
the standard.  

 
Audience research has shown that after viewers experience the unique features provided 
by NEXTGEN TV, they want to be able to experience these capabilities in their current 
television viewing. These additional features include: 
 
 Up to 4k Video Resolution (downscale if connected display does not support 4K) 
 Highly Efficient Audio and Video Encoding 
 Higher Frame Rates 
 High Dynamic Range and Wide Color Gamut Video 
 Consistent Audio Loudness 
 Viewer-Controlled Audio Dynamic Range 
 Dolby Voice Plus Enhanced Dialogue Level Control 
 Dolby ATMOS in the form of AC-4 
 The Enhanced Viewer Experience provided by a Broadcaster Application 

 
This document explores what should be included in an affordable stand-alone receiver 
upgrade accessory that can bring the equivalent experience to most of the US television 
watching households, if they use it with a television set or display that has an HDMI input.  
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Purpose of Document 
Overview 
This document defines the detailed rationale and technical requirements for development 
of an affordable upgrade accessory or stand-alone (as in without a display) NEXTGEN TV 
television receiver.  The receiver MUST have dual standard capability (HDTV and NEXTGEN 
TV) and an HDMI output to be connected to the viewer’s current HDMI capable TV. The 
proposed external receiver must be an affordable, self-contained hardware platform that 
meets the ATSC defined standards, includes an HDMI output, and meets all current, 
content and service security and industry mandated as well as regulatory compliance. 
 

Organization of Document 
The document is organized as follows: 
Section 1 Purpose presents basic overview information, including purpose, conventions, 
references, and abbreviations/acronyms. 
Section 2 Rationale - provides the justification for building the device, potential 
competition, development challenges and likely volume that may be sold. 
Section 3 Hardware Platform - provided detailed technical requirements for the NEXTGEN 
TV Stand-Alone Receiver hardware and operational requirements. 
Section 4 Software Platform - provides requirements for receiver middleware, interactive 
runtime, API support, and content replacement 
Section 5 Physical Device Design and Compliance – requirements to meet the Consumer 
Electronics Logo Program, device form factor and connectors 
Section 6 Physical, Electrical and EMF Specifications provides the environmental, storage, 
operating and surge tolerance  

 
Conventions of Document 

This document provides detailed technical information regarding the design for a stand-
alone receiver, such that it must operate required by Pearl TV, LLC to provide television 
services to viewers. 
 
This document only specifies requirements for transmissions, transports, systems, and 
compliance requirements that are defined and referenced from organizations and 
documentation noted within this requirements document for devices with NEXTGEN TV 
and ATSC-1 tuners as well as circumstances of Wi-Fi broadband connectivity.   
 
Although this document is a requirements document, the key words "SHALL", "SHALL 
NOT", "SHOULD", "SHOULD NOT", "MAY", and "OPTIONAL" in this document are to be 
interpreted as described in RFC2119.  
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Legal Notices 
This document is provided under the terms and conditions of the Confidentiality and 
Nondisclosure Agreement and its amendments for the Pearl LLC Upgrade Accessory 
Program. 

 
This document is a cooperative effort undertaken at the direction of Pearl TV, LLC for the 
benefit of the broadcast television industry in general. Pearl TV, LLC is not responsible for 
any liability of any nature whatsoever resulting from or arising out of use or reliance upon 
this requirements document by any party. This document is furnished on an “AS IS” basis 
and Pearl TV, LLC does not provide any representation or warranty, express or implied, 
regarding its accuracy, completeness, or fitness for a particular purpose. 

 
References 

A reasonable effort is made in this document to keep references up to date with respect to 
versions and release dates, however the potential vendors are responsible for ensuring 
they have the most recent version of a reference specification (unless otherwise noted). 
 
HEVC, Dolby, HDCP, HDMI, A3SA, RUN3TV, WideVine, as well as many other technologies 
required of this document are technologies licensed from their respective administrative 
organizations. It is the vendor’s responsibility to ensure that their product is manufactured 
to this version of this requirement document as per the applicable license agreement 
between the vendor and each licensing body. Where conflicts exist between the versions 
defined in this section and the versions required as per the license agreement, the versions 
required by the license agreement must take precedence. 
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Abbreviations and Acronyms 
This specification uses the following abbreviations and acronyms. 

 
Term Definition 
AC-3 Dolby Audio Coding Version 3 
AC-4 Dolby Audio Coding Version 4 
AES Advanced Encryption Standard 
ANSI American National Standards Institute 
eARC enhanced Audio Return Channel (part of 

HDMI 2.1) 
ARC Audio Return Channel 
ATSC Advanced Television Systems Committee 
ATSC-1.0 ATSC Standards version 1 aka HDTV 
ATSC-3.0 ATSC Standards version 3 aka NEXTGEN TV 
A/V Audio/Video 
AVC Advanced Video Codec aka MPEG-4 
BER Bit Error Rate 
BTSC Broadcast Television Systems Committee 

(stereo audio) 
CA Conditional Access 
CBC Cipher Block Chaining 
CEA Consumer Electronics Association  

(now CTA) 
CPU Central Processing Unit 
CTA Consumer Technology Association (former 

CEA) 
DASH Dynamic Adaptive Streaming over HTTP 

(MPEG) 
DES Data Encryption Standard 
DLNA Digital Living Network Alliance 
DRAM Dynamic Random Access Memory 
DRM Digital Rights Management 
  
DTV Digital TV 
DVR Digital Video Recorder 
DVS Digital Video Subcommittee of the SCTE 
EAS Emergency Alert System 
ECM Entitlement Control Message 
EDID Extended Display Identification Data 
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E-EDID Enhanced Extended Display Identification 
Data 

EIA Electronics Industry Association 
ES Elementary Stream 
ESD Electrostatic Discharge 
ESG Electronic Service Guide 
ETSI European Telecommunications Standards Institute 
FCC Federal Communications Commission 
FPS Frames Per Second 
HD High Definition 
HDCP High-Definition Content Protection 
HDD Hard Disk Drive 
HDMI High-Definition Multimedia Interface 
HDTV High-Definition Television 
HEAC HDMI Ethernet and Audio Return Channel 
HEC HDMI Ethernet Channel 
HLS HTTP Live Streaming 
HSD High Speed Data 
HNI Home Network Interface 
Hz Hertz 
IEC International Electrotechnical Committee 
IEEE The Institute of Electrical and Electronics 

Engineers 
IETF The Internet Engineering Task Force 
IP Internet Protocol version 4 
IPv6 Internet Protocol version 6 
IPG Interactive Program Guide 
IR Infrared 
IRE Institute of Radio Engineers 
ISO International Organization for 

Standardization 
ISO-BMFF ISO Base Media File Format 
ITU International Telecommunications Union 
LED Light Emitting Diode 
LPCM Linear Pulse Code Modulation 
LUMA Luminance 
MAC Media Access Control 
Mbps Megabits per second 
MDF Multicast DSID Forwarding 
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MII Media Independent Interface 
MIPS Millions of Instructions Per Second 
MMTP Multimedia Multiplexing Transport 

Protocol  
MPEG Moving Pictures Expert Group 
MTBF Mean Time Between Failure 
NTSC National Television System Committee 
NVRAM Non-Volatile Random Access Memory 
OTA Over The Air 
OTT Over The Top  
OOB Out-of-Band 
OS Operating System 
OSD On-Screen Display 
PPS Packets Per Second 
QAM Quadrature Amplitude Modulation 
QPSK Quadrature Phase Shift Keying 
RAM Random Access Memory 
RC Remote Control 
RGB Red / Green / Blue 
RH Relative Humidity 
RF Radio Frequency 
BLUETOOTH LE Radio Frequency for Consumer Electronics 
ROM Read Only Memory 
RT Real Time 
SATA Serial ATA; Serial Advanced Technology 

Attachment 
SCTE Society of Cable Telecommunications 

Engineers 
SDRAM Synchronous Dynamic Random Access 

Memory 
SD Secure Digital 
SD Standard Definition 
SMPTE Society of Motion Picture and Television 

Engineers 
STB Set-Top Box 
TCP Transmission Control Protocol 
TSB Time Shift Buffer 
UDP User Datagram Protocol 
UI User Interface 
UL Underwriters Laboratories 
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Section 2 - Rationale 
Justification 

The NEXTGEN TV marketplace is developing.  Industry analysis indicates that by the end of 
2022, approximately 8 million NEXTGEN TVs will have been sold with that number 
predicted to double in 2023 while continuing to increase dramatically in 2024 and 2025.  As 
the marketplace develops, there will be a variety of drivers to add “Upgrade Accessories” 
to the universe of available NEXTGEN TV products.  Specifically, in addition to demand for 
televisions at all price points, we expect there to be significant demand for a NEXTGEN TV 
stand-alone receiver - an affordable NEXTGEN TV receiver that upgrades existing TVs 
rather than replacing them. 
Some specific rationales for bringing a stand-alone NEXTGEN TV receiver to market are 
noted below: 

1. As awareness and interest in NEXTGEN TV grow (driven by industry marketing 
campaigns), many consumers will seek an affordable means to upgrade their existing 
television set rather than purchasing an entire new television receiver with a display. 
It is also likely that their current HDTV is fully capable of 2K and possibly even 4K 
display. 

2. Jamaica (and possibly other ATSC-3 NEXTGEN TV adopting countries) is pursuing 
upgrade paths to NEXTGEN TV via an upgrade accessory stand-alone receiver.  This 
demand, alone, could justify development of a NEXTGEN TV stand-alone receiver.  In 
addition, development of such an accessory would benefit both the U.S. and the 
international efforts. 

3. In the upcoming years, additional Caribbean countries, as well as Brazil, India, 
Mexico and Canada are likely to adopt NEXTGEN TV providing even more scale with 
a need for an affordable option for reception. 

In addition to the direct commercial reasons for bringing a stand-alone receiver to 
market, there are strategic reasons: 
A. According to recent industry studies, there are approximately 223 million television 

receivers in the US households today. Most of these television receivers are not 
capable of receiving NEXTGEN TV.  This upgrade accessory receiver would lower the 
burden of purchasing a complete compatible replacement receiver by providing an 
affordable option.  

B. Creating a simple receiver-only product which includes the full CTA NEXTGEN TV 
logo conformant functionality needed by broadcasters and demanded by viewers 
will further the development of chipsets and software needed both to support more 
feature-rich devices (e.g., gateways) and cement broadcasters’ definition as the 
baseline definition of what NEXTGEN TV should be.   
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Current Solutions  
There are three primary current solutions that attempt to meet the needs detailed in this 
document.  However, none of them meet the actual requirements and challenges: 

1. A few NEXTGEN TV stand-alone receivers are already in the market.  However, to 
date, those products do not implement the full NEXTGEN TV feature set (such as full 
NEXTGEN TV audio and video capabilities, content and service security, and built-in 
interactivity) required to deliver a rich viewer experience. 

2. Potential “USB FOB” products may seem inherently simpler, smaller, and cheaper.  
However, they require most of the NEXTGEN TV stack to operate as software 
running on the hosting receiver – which is inherently far more complex and, at the 
same time, presents huge limitations. Also, although technically possible, executing 
content and service security likely will prove very problematic. 

3. Potential “HDMI FOB” products seem theoretically simple but, to date, have proven 
practically elusive due to processing and power requirements for a NEXTGEN TV 
receiver. 

 

Potential Sales 
U.S. retail sales of a NEXTGEN TV stand-alone receiver would likely number in the tens of 
thousands per year – at least during the next 1-2 years – as consumer demand is still 
building.  This may not be enough commercial demand to stimulate full development of 
the reference design.  However, several approaches might assist with the economics. 

 The Jamaica transition suggests it will outright purchase of up to 400,000 stand-
alone receivers within the next year.  This is easily adequate scale to justify 
development of a product.  

 Industry subsidy of the remaining development costs of one (or more) receivers 
could assist companies already embarking on this path to complete sooner and 
with greater alignment to broadcasters’ needs. 

 There are 121 million US Nielsen Households. Obtaining even 1% of that possible 
market could yield sales of over 1 million units. This level of sales should be 
obtainable if this receiver design performs, and it is properly marketed. 

Section 3 - Hardware Platform 
Broad Overview of Device Requirements 

A requirement of the NEXTGEN TV Stand-Alone Receiver is that it MUST provide 
consistent performance regardless of the level of usage and combinations of functional 
activities being performed simultaneously while being capable of operating as an 
upgrade accessory for legacy TVs to: 

 Demodulate ATSC 1.0 and ATSC 3.0 and broadcast signals through to an HDMI- 
equipped legacy display 

 Scan for and identify OTA channels and services as well as OTA signaled, 
broadband delivered, Broadcast IP channels and services 

 Navigate, and select channels and services by use of a provided remote control 
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 Enable users to interact with a NEXTGEN TV broadcaster applications 
 Decrypt content protected a NEXTGEN TV receiver content 
 Determine the authenticity of a NEXTGEN TV service, rejecting services that do 

contain an appropriate signature 
 Support audio and visual decode of one program output to one primary display 

through an HDMI output. 
 Capable of processing AC-4 audio via Dolby MS12 decoding software with 

additional switchable streams as in for an alt language, Video description etc. 
 Capable of processing AC-3 audio decoding software with an additional 

switchable second audio stream as in for an alt language, Video description etc 
 Support decoding of HEVC-encoded video streams in ATSC-3 
 Decode of HEVC 10 Profile, Main Tier, Level 5.2 
 Support of decoding MPEG-2 and MPEG-4 in ATSC-1 
 Provide an on-screen user interface for selection of items such as channel 

selection, closed captioning, Dolby Voice Plus control, Audio Dynamic Range 
control and other viewer selectable controls. 

 The NEXTGEN TV Stand-Alone Receiver MUST support an output resolution up to 
2160p60 Hz, where all progressive content, 480p, 720p, content is upscaled to 
1080p30 or 60 on the HDMI output. Native 2160p60 content MUST be 
downscaled to 1080p30 or 60 if connected display does not support 2160p60 Hz. 

 Interface to the Internet using Wi-Fi via a home broadband-equipped network to 
upgrade software, access program guide information, Broadcast IP services, and 
enhanced content to supplement or replace OTA supplied broadcast content. 

 NEXTGEN TV Stand-Alone Receiver supports user control by way of a BLUETOOTH 
LE Remote or IR Remote and HDMI. 

 
General Configuration 

A requirement of the NEXTGEN TV Stand-Alone Receiver is that it MUST provide: 

Section Item Requirement    
Input: Antenna Connector F-Type Female 
    

  

Tuner Single Tuner Supporting ATSC-1 and 3 
VHF: 2–13/UHF: 14–69 for ATSC-1 
VHF: 2–13/UHF: 14–36 for ATSC-3 M-PLP Support of LDM 

  Transport DASH/ROUTE  
    MMT 
 Broadband Broadcast IP Service signaled in OTA 
Media Video MPEG-2 and AVC for ATSC-1 
   HEVC Main 10 profile Level 5.1 for ATSC-3 

  

Resolution 2160p (24, 30, 60 Hz downscale if connected display 
does not support 4K) 
1080p (30, 60 Hz) 
1080/24p, 1080i (24 Hz)  
720p (30, 60 Hz Hz) 
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720/24p, 480/24 p (24Hz) 
Fractional Rates Supported 

 SDR Per ITU-R Rec. BT 709 in ATSC-1 and ATSC-3 
  HDR HDR-10, DolbyVision, HLG 
  WCG Per ITU-R Rec. BT.2100 

  
Audio Dolby AC-3 in ATSC-1 

Dolby AC-4 in ATSC-3 

  
Closed Captioning ATSC-1 CTA-608/708 

ATSC-3 IMSC1 (poss. support of 608/708 in SEI as well) 
   
Broadcaster 
Interactive 
Application 

Per ATSC: A/344 
ATSC 3 Interactive 
Runtime  
 
 

 Pearl TV LLC RUN3TV Interactive Runtime IOP 1.1 
Compliant 
 
 
  

   
Audio  
Watermark 
 
  

Per ATSC: A/344 – 
Audio Watermark 
Emission 
  

In ATSC-1 and ATSC-3 modes to call application per ATSC: 
A/344 
 
 

Viewing 
Guide 

  Displayable, if supplied by broadcaster  
Service availability provided on channel change  

    
Security Content Security Per A/360 A3SA Level 1 Device V.9 Compliant 
  Service Protection Per A/331, A/360, A3SA/Eonti Compliant 
    
Broadband 
Connectivity 

 
WIFI  

2.4G - IEEE 802.11g 
5.0G – IEEE 802.11b/g/n/ac 

    

Media 
Output 

HDMI only HDMI CTA 861-G or greater w/ARC, eARC, HDCP 2.2, E-EDID 
1.4 
  

  HDMI Connector Female Type A 
    
Device Compliance CTA NEXTGEN TV Logo Certification 
  Form Factor Desktop Stand-Alone 
  User Interface Web Interface for Basic Functionality and Update 
  Software Upgrade via Wi-Fi Web Interface 

  
Power Supply Included 12V external power supply and cord 115VAC 50Hz 

- US Standard 
  Power Connector Female connector for 12V power 
    

  
Power 
Consumption 

< 20W 
  

  Remote Control IR or Bluetooth LE - 32 Keys 
  Power Indicator On/Standby 
  Standby mode User controlled, low power consumption (sleep) mode 
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  Operators Manual Provided 
  HDMI Cable Not included 
  Antenna Not included 
  Antenna Cable Not included 
  Size  approximate < 150 x 70 x 35 (mm) 
  Warranty 1 year exchange 

 
Processor Performance 

The NEXTGEN TV Stand-Alone Receiver product MUST provide sufficient processing power 
to run to robust broadcast applications while all background and driver layer processes 
continue to function as appropriate with no more than 80% CPU usage. 

 
NEXTGEN TV Stand-Alone Receiver MUST provide suitable hardware assistance such that 
processing-intensive functions such as graphics, graphical rendering of closed captions, 
HEVC processing, network IP packet processing, content security decrypting and protection 
confirmation etc.  

 
Performance Validation 

NEXTGEN TV Stand-Alone Receiver MUST provide perceptible user feedback response 
within 250 milliseconds of receiving a user command over, IR Remote Control, BLUETOOTH 
LE, and/or HDMI-CEC to let the user know that the request has been received and is being 
processed. This feedback can take the form of a change in on-screen graphics, video 
blanking, or any other appropriate user experience change relative to the specific user 
input. 

 
NEXTGEN TV Stand-Alone Receiver worst-case fulfillment of a user request MUST be less 
than 1000 milliseconds, which includes user feedback response time including all channel 
changes, graphics movement, and screen changes. 

 
System Memory 
NEXTGEN TV Stand-Alone Receiver DRAM 

The requirement of the NEXTGEN TV Stand-Alone Receiver is that it MUST provide 
sufficient DRAM as specified in available for A/344 enhanced by RUN3TV framework 
broadcaster applications inclusive of libraries, APIs, OS, drivers, media decode, and 
graphics buffers. 
 
The NEXTGEN TV Stand-Alone Receiver MUST utilize DRAM speeds such that all 
concurrent use cases of the platform outlined in this specification can be supported 
without concern for bus contention or memory performance limitations. 
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NEXTGEN TV Stand-Alone Receiver FLASH Memory 
 The NEXTGEN TV Stand-Alone Receiver MUST use NAND and NOR types of FLASH 

devices, if implemented effectively. 
 The NEXTGEN TV Stand-Alone Receiver MUST provide enough protected FLASH or ROM 

to store the bootstrap image. 
 

NEXTGEN TV Stand-Alone Receiver Non-Volatile Storage 
 NEXTGEN TV Stand-Alone Receiver product MUST continue to store data that has 

traditionally been stored in non-volatile storage in a non-volatile manner. 
 NEXTGEN TV Stand-Alone Receiver software image, state, and configuration information 

MUST be stored in FLASH memory. 
 NEXTGEN TV Stand-Alone Receiver MUST be capable of storing data in protected non-

volatile storage. 
 NEXTGEN TV Stand-Alone Receiver MUST protect data stored in non-volatile storage 

from unauthorized interdiction. 
 NEXTGEN TV Stand-Alone Receiver MAY use reserved sections of FLASH memory, both 

protected and unprotected, to satisfy the device’s non-volatile data requirements  
 

Content Acquisition Front End Requirements 
NEXTGEN TV Stand-Alone Receiver MUST be able to acquire, demultiplex, decrypt, decode, 
and present one MPEG-DASH or MMTP transported stream received from the RF input. IN 
ATSC-1 mode it must NEXTGEN TV Stand-Alone Receiver MUST be able to acquire, 
demultiplex, decode, and present one transport stream-based service. 
 

RF Tuner and Demodulator 
NEXTGEN TV Stand-Alone Receiver MUST provide an interface to allow software control of 
the powering on/off the RF Tuner and the ATSC3 demodulator. 
 
Note: It is permissible for the RF tuner and ATSC3 demodulator to be controlled as one 
device depending on the implementation. 

 
Front End and RF Tuner Performance 

The NEXTGEN TV Stand-Alone Receiver Front-End and RF Tuner performance MUST meet 
the specifications listed in ATSC: A/53, A/74, A/321, A/322 A/327 

 
Demodulator 

Reference ATSC: A/322, A/327, and CEB CTA-32.1 
 

Receiver Signaling Behavior 
NEXTGEN TV Stand-Alone Receiver MUST continuously monitor for signaling changes and 
update service configuration as appropriate: 
 GlobalServiceId changes (in the SLT) 
 Encryption status (in the SLT) 
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 Call Sign and channel number (major/minor – in the SLT) 
 Hidden status (in the SLT, if hidden, the service MUST not be presented in the on-

screen guide as to be selectable by the viewer). 
 

In-Band Channel Change Performance Validation 
The following requirements MUST apply to channel tuning within the same frequency: 
 NEXTGEN TV Stand-Alone Receiver MUST provide the channel information banner 

within 500 ms to let the user know that the remote-control request has been 
received and is being processed. 

 
Broadcast IP Service 

If a Broadcast IP service is signaled within the OTA channel, it MUST be displayed in the 
NEXTGEN TV Stand-Alone Receiver viewer’s interface and selectable by the viewer as a 
conventional service. 
 
The requirements of its signaling and acquisition are provided in ATSC: A/331:2022 
including changes provided by Amendment 5 
 

Service Protection 
NEXTGEN TV Stand-Alone Receiver MUST support the service protection requirements as 
noted in ATSC: A/360 regarding software signature validation of all service’s signaling and 
application signatures.  
 

Content Encryption/Decryption Hardware 
NEXTGEN TV Stand-Alone Receiver MUST support the decrypt operations simultaneously 
for any valid content format as noted below. 
 
Simultaneous Encrypt/Decrypt Operations 

 
Operation Notes 
SoC Security Trusted Execution 

Environment 
Content 
Encrypted 
Protection 

Widevine Level 1 
per A3SA 
compliance 

Interface 
Encryption 

HDCP required 
with HDMI 
Interface 
 

 
 NEXTGEN TV Stand-Alone Receiver MUST be implemented with a System on a Chip 

(SoC) that supports decryption requirements required by the A3SA and WideVine of at 
least one program stream of up to at least 15 Mbps. 
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NEXTGEN TV Stand-Alone Receiver at a minimum must contain, keys and certificates as 
required by ATSC: A/360, A3SA, ATSC 3.0 Security Authority Device Security Specification, 
Version 0.9 and WideVine as well as those needed to support HDCP, software signature 
validation, and higher-level network/application protocols (e.g., HTTPS). 

 
 NEXTGEN TV Stand-Alone Receiver’s core encryption/decryption engines MUST be 

isolated from the main data and control buses via a secure interface. 
 

 NEXTGEN TV Stand-Alone Receiver MUST support A3SA, LLC CPE Robustness Rules 
[Pearl TV, LLC- RR] including providing an SoC with a security processor with support 
for a wide range of modern cryptographic algorithms such as elliptic curve algorithm 
acceleration, RSA, and others as specified in ATSC: A/360. 

 
 NEXTGEN TV Stand-Alone Receiver product MUST provide an interface to allow 

software access to read the SoC identifier. The NEXTGEN TV Stand-Alone Receiver 
vendor is responsible for working with the SoC vendor to ensure that the SoC 
identifier is made available to the software regardless of any method the SoC vendor 
implements.  

 
Digital Audio & Video Processing 

NEXTGEN TV Stand-Alone Receiver MUST process video and audio in such a way as to 
provide uncompressed, component digital video and PCM audio to the receiver’s HDMI 
output with rendered closed captioning if selected by the viewer in accordance with CTA- 
861F V2.1 

 
Closed Captioning Data Extraction and Decoding 

NEXTGEN TV Stand-Alone Receiver MUST be provided with a fully functional IMSC1 closed 
captioning and titling decoder in accordance with A/343. Additionally, the receiver MUST 
be able to decode and CTA-608 and CTA-708 as found as DVTCC packet data inside the SEI. 

 
Closed Caption Rendering – HEVC Video 

NEXTGEN TV Stand-Alone Receiver MUST decode the closed captioning titling and MUST 
render if selected by the viewer the captions onto the video in accordance with the 
requirements of ATSC: A/343 and W3C: “TTML Profiles for Internet Media Subtitles and 
Captions 1.0.1 (IMSC1)”, 

 
Audio Decoder 

NEXTGEN TV Stand-Alone Receiver MUST be provided with a fully functional single 
instance of Dolby Labs MS12 implementation of AC-4 running on the SoC audio DSP. Full 
support of AC-4 audio functionality per HDMI V2.1 requirements including support of ARC 
and eARC 
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Audio Decoder Mixing Requirements 
The NEXTGEN TV Stand-Alone Receiver MUST support Receiver-mixed Audio Description 
and other supplementary audio services as defined in ATSC: A/ 342 – Parts 1 and 2. 
 
The NEXTGEN TV Stand-Alone Receiver MUST contain sufficient Digital Signal Processing 
(DSP) capability to support Dolby MS12 audio processing technologies for up to 4 
simultaneous audio programs of 7.1 content. 
 
Note: Decoders MUST support mixing one main audio service with one associated audio 
service.  

 
Video Decoder 

The NEXTGEN TV Stand-Alone Receiver MUST support HEVC Main 10 profile Level 5.1 
decode and display of up to one high-definition video decode of up to 3840 x 2160 pixels 
resolution per ATSC: A/341. 

 
Video Scan Sizes, Scan Rates 

The NEXTGEN TV Stand-Alone Receiver MUST support the following scan sizes, scan, 
and frame rates: 

2160p (24, 30, 60 Hz) (downscale if connected display does not support 4K) 
1080p (30, 60 Hz) 
1080/24p, 1080i (60 Hz)  
720p (30, 60 Hz) 
720/24p, 480p 
Fractional Frame Rates 

 
Output Formats 

NEXTGEN TV Stand-Alone Receiver resolution format of the HDMI output MUST be 
controlled via software selection or sink device capabilities as determined by the read of 
the connected device’s EDID on the HDMI interface in accordance with CTA CEB 32.4 
 
The NEXTGEN TV Stand-Alone Receiver MUST provide video output support over HDMI so 
that it automatically changes output formats in support of up to 2160p60 Hz, where all 
progressive content MAY be upscaled to 1080p30 or 60 to the HDMI output. Native 
2160p60 content MUST be downscaled to 1080p30 or 60 if the connected display does not 
support 2160p60 Hz. 
 
Native HDR Rec. 2020 content MUST be toned mapped to SDR Rec. 709 if the connected 
display does not report support of HDR Rec. 2020 during the HDMI-based E-EDID dialog. 
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Video-Graphics Display Compositing Requirements 
NEXTGEN TV Stand-Alone Receiver MUST support the video-graphics display compositing 
layering functions as shown below using a Broadcaster App Graphics layer composited on 
the Media Player Video layer and the resultant Composited Display. The user agent must 
be available as well if called by the contents of the audio watermark in ATSC-1 mode.  
 

 
 

Note that presentation of a Broadcaster App MUST NOT interfere with closed captioning presentation 
 

Media Outputs 
HDMI Output 

NEXTGEN TV Stand-Alone Receiver MUST provide a single HDMI output that is compliant 
with all mandatory elements of CTA-861-G or greater. 
 
NEXTGEN TV Stand-Alone Receiver MUST support content protection (HDCP) of content 
delivered over the HDMI output as specified in CTA-861-G or greater. 
 
NEXTGEN TV Stand-Alone Receiver HDMI implementation MUST be HDMI CTA-861-G or 
greater certified and vendor is required to provide proof of HDMI Certification. 
 

Digital Video Outputs 
NEXTGEN TV Stand-Alone Receiver MUST have the ability to use the Y′CBCR color space as 
well as greater color depths ("wide color gamut") if provided within content. Although 
HDMI permits sRGB 4:4:4 chroma subsampling, Y′CBCR 4:2:2 chroma subsampling (10 bits 
per component) as required.  
 

Closed Captioning 
 Since the HDMI standard was not designed to pass closed caption or titling data (for 
example, subtitles) to the television for decoding.  Therefore, if closed captioning or titling 
is selected by the viewer, it MUST be decoded and included as an image in the video 
media presentation prior to delivery to the HDMI connector.  
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Digital Audio Outputs 

NEXTGEN TV Stand-Alone Receiver MUST implement the baseline format of stereo PCM. 
Other formats are optional, with HDMI allowing up to 8 channels of audio at sample sizes 
of 16 bits, 20 bits, or 24 bits, with sample rates of 32 kHz, 44.1 kHz, 48 kHz, 88.2 kHz, 
96 kHz, 176.4 kHz, or 192 kHz are permitted in the use of an HDMI-base audio 
presentation per CTA-861-G or greater. 

 
HDMI Audio Return Channel (ARC) (eARC) 

NEXTGEN TV Stand-Alone Receiver HDMI implementation MUST provide the HDMI 
certified implementation of ARC and eARC per CTA-861-G or greater. 
 

CEC Over HDMI 
The NEXTGEN TV Stand-Alone Receiver MAY support all CEC messages within a supported 
CEC feature on the HDMI interface per CTA-861-G or greater. 
 

EDID (E-EDID) Over HDMI 
The NextGen TV Stand-Alone Receiver MUST support the VESA E-EDID 1.4 extension 
dialogue of CTA 861-G or greater and respond appropriately as to the capabilities of the 
sink display as to its aspect ratio, sync timing, white point and chromaticity requirements 
and capabilities. As such, if the sink display does not support the native requirements of 
the native decoded video essence, the NextGen TV Stand-Alone Receiver's decoder MUST 
scale the video appropriately to match the sink display's capabilities and requirements 
through the HDMI “Source-Based Tone Mapping”. 

 
MAC Addresses 

NEXTGEN TV Stand-Alone Receiver MUST have at least two (2) IEEE MAC addresses as 
specified below: 

 
Label Description 
MAC1 Wi-Fi MAC 
MAC2 Bluetooth LE MAC, if BLUETOOTH is 

employed for remote control 
 

NEXTGEN TV Stand-Alone Receiver MAY have additional IEEE MAC addresses embedded at 
manufacture as needed to support components/interfaces of the product. 
 
Actual use of the MAC addresses is determined by the software/firmware running on the 
NEXTGEN TV Stand-Alone Receiver device. 
 
NEXTGEN TV Stand-Alone Receiver MUST provide a mechanism where the 
software/firmware can read the MAC address from memory and provision the MAC  
addresses as defined above for use on any interface of the device. 
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HDMI Ethernet Channel (HEC) 
NEXTGEN TV Stand-Alone Receiver MUST NOT support HEC on the HDMI output by 
 Not providing any related signals to the HDMI output HEC pins. 
 Not supporting any messaging to establish HEC. 

 
User Interface Subsystem – Remote Control 

The NEXTGEN TV Stand-Alone Receiver MUST support Bluetooth LE Remote or IR Remote 
Control interface technology for user interaction between the Remote Control and 
NEXTGEN TV Stand-Alone Receiver. 
 
The NEXTGEN TV Stand-Alone Receiver MUST be able to receive and acknowledge 
commands transmitted by the RF Remote Control at 30 feet or greater in non-line-of- site 
operating environment, and 100 feet or greater in a line-of-site operating environment. 
 
The NEXTGEN TV Stand-Alone Receiver MUST provide an interface to allow the 
application layer the ability to receive user input from an RF Remote Control. 

 
BLUETOOTH LE 

The NEXTGEN TV Stand-Alone Receiver MAY support RF remote control interface 
technology compliant with BLUETOOTH LE for user interaction between the remote control 
and the NEXTGEN TV Stand-Alone Receiver as described by the Bluetooth Special Interest 
Group (Bluetooth SIG). 

 
InfraRed Remote 

The NEXTGEN TV Stand-Alone Receiver MAY support IR remote control interface 
technology compliant with NEC or Philips or other system custom IR control standard for 
user interaction between the remote control and the NEXTGEN TV Stand-Alone Receiver. 

Buttons 
Minimum buttons: Power, D-Pad, volume up down, channel up down, back (or exit), 
enter with up to 33 buttons used for example for “select”, numbers, menu, setup etc. 
 

Standby Modes 
NEXTGEN TV Stand-Alone Receiver MUST transition between a full operation mode and a 
power saving standby mode as directed by software control. Pearl TV, LLC is very 
interested in reducing power consumption; therefore, vendors MUST quantify to Pearl TV, 
LLC all measures taken to reduce power consumption during standby mode.  

 
RF Tuner and Demodulator 

NEXTGEN TV Stand-Alone Receiver MUST provide an interface to allow software 
control of the powering on/off the RF Tuner  
 
Note: It is permissible for the RF tuner and ATSC3 demodulator to be controlled as one 
device depending on the implementation. 
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Section 4 - Software Platform 
Middleware 

The middleware needed to fully implement ATSC-1 and ATSC-3 successfully will be 
substantial. The middleware used MAY be based on any OS of the vendor’s choice, but the 
middleware and the base OS MUST have a clear provenance in terms of its authorship as 
well as its use of use of third-party libraries. The middleware may be developed by 
receiver’s vendor or a third party, but the licensing MUST be in place, clear as to its 
intended use and MUST hold harmless any third party for its use as intended.   

Interactive Runtime Environment 
NEXTGEN TV Stand-Alone Receiver MUST include the ability to load and execute a 
broadcaster delivered application and render it to the video output in accordance with 
the requirements of Video-Graphics Display Compositing Requirements of this 
document and of ATSC: A/344 and the Pearl TV RUN3TV IOP “PNC-IOP-0510 NextGen 
TV Interactive Runtime 2022 IOP 1.1” or subsequent updates.  The application MUST be 
available for execution in ATSC-3 and ATSC-1 mode (as called by the contents of the 
audio watermark). 

 
API support  

NEXTGEN TV Stand-Alone Receiver MUST support of the rendering of the broadcaster 
application with the APIs and receiver behavior as noted in the Pearl TV RUN3TV IOP 
“PNC-IOP-0510 NextGen TV Interactive Runtime 2022 IOP 1.1” or subsequent updates. 
 

Audio Watermark Support 
NEXTGEN TV Stand-Alone Receiver MUST provide audio watermark decoding support 
as provided in ATSC: A/334 in both ATSC-1 and ATSC-3 modes to call the broadcaster 
application per ATSC: A/344 

 
Content Replacement 

The support of visual and audio content replacement controlled by the broadcaster 
application MUST support the APIs and receiver behavior as noted in the Pearl TV 
RUN3TV IOP “PNC-IOP-0510 NextGen TV Interactive Runtime 2022 IOP 1.1” or 
subsequent updates. 

 

Section 5 - Physical Device Design and Compliance 
The following sections provide general guidance on the NEXTGEN TV Stand-Alone Receiver 
case to allow a vendor to estimate workload and budget costs. 
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Consumer Electronics Association NEXTGEN TV Logo 
Compliance Program 

The vendor of the NEXTGEN TV Stand-Alone Receiver MUST participate in the self-testing 
compliance program to receive the CTA NEXTGEN TV logo and qualify the hardware and 
performance of this device in accordance with this program and ultimately display the logo 
as part of the products identification logo on the device’s physical case.  

 
Connectors 

NEXTGEN TV Stand-Alone Receiver MUST contain the following connectors: 
 F Female connector for antenna 
 Power Connector 
 HDMI Connector 

 
Product Labeling and Packaging Labeling 
Government and Certification Labels 

NEXTGEN TV Stand-Alone Receiver MUST have affixed to the receiver and/or power supply 
indicating the receivers Governmental and Organizational certifications 

 
Product Identification Label 

NEXTGEN TV Stand-Alone Receiver MUST have affixed to the receiver a label identifying its 
vendor’s name as well as its NEXTGEN TV compliance logo in accordance with CTA 
guidelines. 
 

Model Number Designation 
NEXTGEN TV Stand-Alone Receiver MUST have affixed on the receiver a label with the 
Model Number of the receiver. 

  
Hardware Version Designation 

NEXTGEN TV Stand-Alone Receiver MUST include in the model label the model version and 
date of manufacture. 

 
Serial Number 

NEXTGEN TV Stand-Alone Receiver MUST provide an unique serial number. Serial numbers 
identify otherwise individual and identical units. Serial numbers are a deterrent against 
theft and counterfeit products, as they can be recorded. Each unit MUST have attached in 
an easily noted location a label with the identifying unique serial number. 
 
NEXTGEN TV Stand-Alone Receiver MUST provide an interface to allow the application 
layer the ability to query the model and serial number of the product. 

 
Packaging 

NEXTGEN TV Stand-Alone Receiver MUST be packaged in such a way as to provide safe 
shipping without damage either form dropping, or normal crushing forces found in 
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shipping. The receiver’s product identification, model number, hardware version, serial 
number on the outside of the sealed package. 
 

Quick Start Guide 
The requirement for the NEXTGEN TV Stand-Alone Receiver is that it MUST include a 
physical or an electronic copy of a Quick Start guide to explain operation of the NEXTGEN 
TV Stand-Alone Receiver’s connection to a compatible display via HDMI as well as 
receiving antenna. Also, there should be instructions on how to connect to a local Wi-Fi 
router and Internet and register the product. Lastly, the instructions should explain how to 
begin the scanning process on the receiver to find for available services in the market area. 

 

Section 6 - Physical, Electrical and EMF Specifications 
Physical Environment Specifications 
General 

NEXTGEN TV Stand-Alone Receiver’s hardware, software, equipment, materials, and all 
subsystems’ components MUST meet or exceed all applicable FCC, EIA, UL, ISO, CEA, 
and all applicable federal, state, and local regulations and/or compliance programs 
that may be needed for national and local deployments.  
 
NEXTGEN TV Stand-Alone Receiver MUST meet or exceed all applicable sections of CFR 
47-15 and CFR 47-76. 

 
Electrical Safety 

The receiver MUST comply with the electrical safety requirements as noted in UL IEC 
62368-1, Compliance of Audio Video & Information Communications Technology 
products 

 
Low Power - Standby Mode 

NEXTGEN TV Stand-Alone Receiver, at a minimum, MUST support the reception and 
subsequent processing of IR and BLUETOOTH LE commands when operating in Deep Sleep 
mode and transition out of a Deep Sleep state on reception of a power ON command 
and/or power toggle command. 
 

Storage and Operating Environment 
The requirement for the NEXTGEN TV Stand-Alone Receiver is that it MUST be capable of 
being stored and operated in an environment where there is restricted ambient air flow; 
defined as any fully enclosed or limited air flow location, such as on or behind a television 
set where ambient air flow may be constrained with environmental temperatures between 
-4 to 140 degrees Fahrenheit (F) and 20-90% Relative Humidity (RH) 
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Environmental Tolerances Specifications 
Surge Tolerance 

NEXTGEN TV Stand-Alone Receiver MUST comply with IEEE C62.41.2 and IEEE C62.45. 
 

Electro-Magnetic Field (EMF) Related Specifications 
Radiated Emissions 

NEXTGEN TV Stand-Alone Receiver MUST meet or exceed FCC Part 15 Class B compliance 
radiated emissions specifications related to radiated emissions found in CFR-47 Chapter 1 
Sub A Part 15 Subpart B 

Conducted Emissions 
NEXTGEN TV Stand-Alone Receiver MUST meet or exceed FCC Part 15 Class B 
compliance conducted emissions specifications related to conducted emissions found 
in CFR-47 Chapter 1 Sub A Part 15 Subpart B 

Additional Certifications 
A vendor of the NEXTGEN TV Stand-Alone Receiver MAY consider obtaining some or all the 
applicable certifications noted below particularly if they consider sales of the device 
internationally 

 Federal Communications Commission (FCC) for Intentional and Non-intentional 
Radiators 

 SAR (Specific Absorption Rate) 
 UL (Underwriters Laboratories) 
 CSA (Canadian Standards Association) 
 CE (Conformité Européenne) Marking 
 CEC (California Energy Commission) 
 RoHS certification 
 WEEE (Waste Electrical & Electronic Equipment) 
 ESD immunity 
 Bluetooth SIG 


