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Critical Infrastructure
Timing Needs

Energy & Power Grid Communications Financial Transactions
Transportation (Aviation, 
Maritime, Rail, Surface, 

Pipeline)
First Responders

Chemical Dams Information Technology Critical Defense 
Manufacturing

Healthcare and Public 
Health

Food and Agriculture
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Critical Infrastructure
Timing Requirements

Name of Industry Timing Requirements

Mobile Wireless Networks 1.1 µsec traceable to UTC

Equity Trading Systems 1 µsec within UTC NIST (SEC Section 613 rules, MifID II EU)

Power Grid 1 µsec to UTC, IEEE 37-238, (Synchro-phasors)

Other CI Industries 200 ns satisfies all requirements
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ATSC 3.0 Standard
NextGen TV

Standardization completed in 2018

U.S. deployment started in 2019

Can deliver data with television

Works inside buildings
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BPS  Broadcast Positioning System

A system and method of estimating 
time and position at a receiver using 

ATSC 3.0 broadcast signals

Compliant with ATSC 3.0 standard
Uses datacasting feature

Independent and stand-alone
•GPS, Internet or cellular connectivity not 

required
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BPS Time Delivery

• Audio, Video Services
• Data Services



8

BPS PNT Capabilities
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One TV tower can provide accurate time at a known 
position
•100 ns, 95% of the time

Four TV towers can provide both time and position 
estimation
•70 m positioning accuracy 50% of the time

Can detect GPS spoofing

Can enable GPS-BPS hybrid location
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BPS Advantages
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Infrastructure 
is already built

Global 
standard

Passive 
consumer 

service

Independent Frequency 
diversity 

Nationwide 
coverage



Typical Predicted BPS 
Coverage (50/50) of a TV 
Station

• WHUT-TV, Howard University

• 833 ft antenna height (HAAT)

• 416 kW ERP 

• Channel 32, 587 MHz (center)

• On Air Now

• Received at NAB 1M Lab
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Reliable, Resilient, Traceable
Timing Source
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PTP/fiber

Others: eLoran, LEO

Atomic clock (cesium/rubidium)

Neighboring ATSC 3.0 TV stations

Redundant 
time 

keeping 
system

Reference Time



Self-Synchronizing, Traceable Time 
Mesh Network

Follower

Traceable 
Reference 

Clock

Follower

Leader

Follower

Leader

Traceable 
Reference 

Clock

Follower

Leader

Follower

Follower

Traceable 
Reference 

Clock

Transmitter
“Node”



Transmitter “Node”
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BPS Equipment
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Current Performance

↑
TOA

Delay (μsec)
↓

± 5 ns



NAB 1M Lab Transmitter Test Node



Live Trials and Demos
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WHUT-TV
Washington, DC

1M Lab
Washington, DC

Humber 
Polytechnic

Toronto, Canada

WNUV-TV, 
Baltimore, MD

KWGN-TV, 
Denver, CO



BPS Network – April 2025
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Network
Management
User Interface
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• Mesh Connections

Network
Management



Network
Management
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• 75 & 200 mile Coverage
• Current ATSC 3.0 

Deployments



BPS 
Receiver
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BPS Rx Almanac
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BPS Info:
protocol_version = 1
fragments = 9
CRC_32 = 0x0F2672B8

bps_info_fragment =0
    version = 0
    fragment_length, B = 13
    fragment_type = 1 (Timing_Source)
    TxID = 4153
    tx_freq, MHz = 123
    facility_id = 12345
    sync_hierarchy = 1
    expected_accuracy, nsec = 1000
    timing_source_used = 1
    num_timing_sources = 2
    timing_source_type = 0
    timing_source_type = 1

bps_info_fragment =1
    version = 0
    fragment_length, B = 13
    fragment_type = 1 (Timing_Source)
    TxID = 256
    tx_freq, MHz = 536
    facility_id = 7933
    sync_hierarchy = 3
    expected_accuracy, nsec = 1000
    timing_source_used = 1
    num_timing_sources = 2
    timing_source_type = 1
    timing_source_type = 3

bps_info_fragment =2
    version = 0
    fragment_length, B = 14
    fragment_type = 1 (Timing_Source)
    TxID = 31
    tx_freq, MHz = 572
    facility_id = 65670
    sync_hierarchy = 1
    expected_accuracy, nsec = 1000
    timing_source_used = 1
    num_timing_sources = 4
    timing_source_type = 0
    timing_source_type = 1
    timing_source_type = 3
    timing_source_type = 15

bps_info_fragment =3
    version = 0
    fragment_length, B = 21
    fragment_type = 0 (Measurement)
    TxID = 4153
    tx_freq, MHz = 123
    facility_id = 12345
    forward_flag = 0
    prev_bootstrap_time_sec = 1739317977
    prev_bootstrap_time_msec = 424
    prev_bootstrap_time_usec = 11
    prev_bootstrap_time_nsec = 547
    prev_bootstrap_time_error_nsec = -247344881



Multi-
channel
BPS 
Receiver
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Achievements
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National Association of Broadcasters.
Project of The Year Award.
NABShow, Las Vegas, NV
April 9, 2025

National Institute of Standards and Technology.
Proceedings of the 2025 International Technical Meeting. 
ION ITM 2025, January 27-30, 2025
(https://www.nab.org/bps/ITM25-0009.pdf)



Thank You!

Questions?
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https://nab.org/bps
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