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PILOT radio test bed

1

PILOT radio test bed

• Built for NAB by Cavell, Mertz and Associates (CMA) in 2014
‒ Principally for co- and adjacent-channel testing

‒ Dan Ryson and Mike Rhodes, project engineers

‒ 3 AM and 3 FM transmitters

‒ Originally located in Manassas, VA at CMA offices

‒ Moved to NAB’s 1M Street SE HQ in 2021

• Why build a radio test bed?
‒ Support innovations in broadcast technology, rules and regulations

‒ Supplement field tests (coverage) with lab tests (interference)

‒ Contribute technical information to FCC in rulemakings, etc.

‒ Make available for hire
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PILOT
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NETWORK BLOCK DIAGRAM

PILOT radio test bed – evolution

• 2014: Built at CMA, 2 racks,
AM only

• 2017: 3 racks, AM and FM

• 2021: Moved to NAB HQ,
modernized audio distribution,
updated exciters

• 2022: Metadata integration,
RF channel simulator integration 10

2014

2017

2021

9

10



2/15/2023

6

PILOT radio test bed - 2014

• Original test bed:
‒ Built and operated at CMA facility in

Manassas, VA

‒ Two racks

‒ AM-only

• Includes donated equipment from 
Xperi

‒ Including equip.
from ATTC

‒ Racks, analog
audio
distribution
equipment
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PILOT radio test bed – audio router

12

11

12



2/15/2023

7

PILOT radio test bed - 2017

• After first upgrade:

‒ Same room at
CMA facility in 
Manassas
(tight fit!)

‒ Three racks

‒ AM and FM
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PILOT radio test bed - projects

• 2016 - All-digital AM co-channel interference testing
‒ Used to support petition for authorization of all-digital AM

• 2019 - FM-band HD Radio mode MP11 testing
‒ Used by Xperi to confirm performance before software release

• 2022 - Metadata upgrade
‒ Upgrade playout system, integrate with cloud-based service provider

‒ Used to test and demonstrate text and image metadata

‒ Still underway

• 2023 – RF channel simulator integration 15

All-digital AM co-channel interference testing

• Four co-channel
combinations:

• Focus is on impact of undesired all-digital into desired analog
‒ Measure audio signal-to-noise ratio (SNR) of analog desired

‒ Compare impact of all-digital interferer to analog interferer

‒ Also made audio recordings for future subjective evaluation
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All-digital and hybrid AM spectra

All-digital AM co-channel interference testing
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All-digital AM co-channel interference testing
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All-digital AM lab testing
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All-digital AM lab testing
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Asymptotic SNR:

● Function of RF signal level

● Same for analog and all-

digital interference cases
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• Interference from 
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shown here (strong 
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• Curve stops at point 

of maximum 

expected 
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• Audio SNR reduced 

3 dB, not noticeable

All-digital AM lab testing

AUDIO SNR
REDUCED BY 3 dB 
(not noticeable)
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• Results for all receivers (weak signal level) at 26 dB D/U:

All-digital AM lab testing

AUDIO SNR
REDUCED BY 3 

dB (not 
noticeable)
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PILOT radio test bed - projects

• 2016 - All-digital AM co-channel interference testing
‒ Used to support petition for authorization of all-digital AM

• 2019 - FM-band HD Radio mode MP11 testing
‒ Used by Xperi to confirm performance before software release

• 2022 - Metadata upgrade
‒ Upgrade playout system, integrate with cloud-based service provider

‒ Used to test and demonstrate text and image metadata

‒ Still underway

• 2023 – RF channel simulator integration 26
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MP11 testing – test team
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MP11 testing - background

• Hybrid FM HD Radio system supports various modes of operation
‒ MP11 mode has highest bit rate (148 kbps), but not currently supported

• Modes defined in NRSC-5-D IBOC standard:

28

Bit rates (kbps)

No. Mode Hybrid

All-

digital Supported Total Core Non-core

RF 

bandwidth 

(kHz)

1 MP1 4 Y 98 50 138.1

2 MP6 4 4 Y 99 51 193.3

3 MP2 4 Y 110 62 151.9

4 MP3 4 Y 123 75 165.7

5 MP5 4 4 Y 124 24 100 193.3

6 MP11 4 N 148 48 100 193.3

48
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Hybrid FM HD Radio signal – MP11

29

148 kbpsMP11

MP11 testing - Nautel STE

• This test project required special test equipment (STE) provided by 
Nautel

• Software implementation of Exporter and Exciter
‒ Existing equipment has insufficient

computing power for MP11 and PAR-2

• Precursor to cloud-based
(virtual) HD Radio equipment

‒ Currently being pursued
by NABRTC HD Radio
next-gen architecture sub-group
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MP11 testing - digital into analog tests

• Measure audio signal-to-noise ratio in host analog signal, for 6 
different receivers, for 3 different modes

‒ Use Audio Precision test set

‒ Use 7-tone and 25-tone test signals

• Test three modes:
(at -10 and -14 dBc)

31

MODE

BIT 

RATE 

(kbps)

# OF 

EXTENDED 

PARTITIONS

MP1 98 0

MP3 123 2

MP11 148 4

MP11 testing - digital into analog tests

• Expect audio SNR to decrease as number of extended partitions 
increases

• RDS error rate measured using DEVA Band Scanner 2 – no errors
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MP11 testing - test results – D►A
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MP11 testing - test results – D►A
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MP11 testing - analog into digital tests

• Concentrated on MP11 (not MP3, MP1)

• Significant variables are:
‒ Peak-to-average power ratio (PAR) reduction method

‒ Analog modulation type

• Two PAR methods evaluated – PAR1 and PAR2
‒ Not PowerBoost

• Five analog mods: CHR, Urban, Country, Classical, no mod

35

Test results – A►D – PAR1 vs. PAR2

• MP11 P4
Bit Error Rate (BER)

‒ CHR audio (most
interference) and
no mod

‒ At -14 dBc

‒ Demonstrates value
of PAR2
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MP11 testing - summary

• MP11 now being supported by Xperi
‒ In all software, as manufacturers update

their platforms

• Receiver manufacturers are required to
support in new implementations and
software updates

‒ All recent IC software supports MP11

‒ Toyota is supporting MP11 in some
receivers NOW

• MP11 required to support HD-5
multicast channels

37

PILOT radio test bed - projects

• 2016 - All-digital AM co-channel interference testing
‒ Used to support petition for authorization of all-digital AM

• 2019 - FM-band HD Radio mode MP11 testing
‒ Used by Xperi to confirm performance before software release

• 2022 - Metadata upgrade
‒ Upgrade playout system, integrate with cloud-based service provider

‒ Used to test and demonstrate text and image metadata

‒ Still underway

• 2023 – RF channel simulator integration 38
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Metadata project

• Goal: add metadata capabilities to PILOT radio test bed

• Installed Zetta and RAPID to support rich metadata:
‒ Zetta - create three automated audio programs (Hot AC, Country, 

Classical) which include songs and metadata, spots, and news and 
weather segments at the top of the hour

‒ Rapid – Xperi-owned cloud service to provide formatted text-based and 
image metadata for all three audio programs

39

Metadata project

• Supports:
‒ Broadcast RDS metadata (FM signals)

‒ Broadcast HD Radio metadata (AM and FM signals)

‒ Broadcast metadata on main and multicast channels (HD Radio)

• Added additional HD Radio receivers to radio test bed with flat-
panel touch screen displays, capable of displaying Artist 
Experience and logo images

40
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PILOT radio test bed

• Summary:
‒ NAB has developed a valuable resource for the radio broadcasting industry

‒ Locating the test bed in the NAB Technology lab has been beneficial

‒ Look forward to leveraging this resource for the benefit of NAB members

• Special thanks to Gary Cavell and co. for their support

• Let’s go see it!
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