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NOTICE 

 
NRSC Standards, Guidelines, Reports and other technical publications are designed to serve the public 
interest through eliminating misunderstandings between manufacturers and purchasers, facilitating 
interchangeability and improvement of products, and assisting the purchaser in selecting and obtaining 
with minimum delay the proper product for his particular need.  Existence of such Standards, Guidelines, 
Reports and other technical publications shall not in any respect preclude any member or nonmember of 
the Consumer Technology Association (CTA) or the National Association of Broadcasters (NAB) from 
manufacturing or selling products not conforming to such Standards, Guidelines, Reports and other 
technical publications, nor shall the existence of such Standards, Guidelines, Reports and other technical 
publications preclude their voluntary use by those other than CTA or NAB members, whether to be used 
either domestically or internationally. 
 
Standards, Guidelines, Reports and other technical publications are adopted by the NRSC in accordance 
with the NRSC patent policy.  By such action, CTA and NAB do not assume any liability to any patent 
owner, nor do they assume any obligation whatever to parties adopting the Standard, Guideline, Report 
or other technical publication. 
 
This Guideline does not purport to address all safety problems associated with its use or all applicable 
regulatory requirements.  It is the responsibility of the user of this Guideline to establish appropriate safety 
and health practices and to determine the applicability of regulatory limitations before its use. 
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FOREWORD 
 
FM radio broadcasters in the U.S. have been authorized to transmit hybrid IBOC digital radio signals 
since 2002.  Under the initial authorization, and for the first five years of IBOC operations, the sole (total) 
digital sideband power level authorized was at -20 dBc with respect to the analog FM signal.  More recent 
FCC Orders, in 2007 and 2010, have authorized additional modes of operations and power levels, 
resulting in a plethora of authorized power levels depending upon the selected configuration. 
 
The purpose of this NRSC Guideline is to give broadcast engineers an easy-to-use, quick method for 
determining an FM IBOC station’s authorized digital sideband power level based upon the station’s 
operational configuration.  This document is a companion to another NRSC Guideline, NRSC-G201-B, 
and in fact expands upon information contained in Annex 1 of that document. 
 
This NRSC Guideline is the work product of the IBOC Standards Development Working Group (ISDWG), 
a subgroup of the Digital Radio Broadcasting (DRB) Subcommittee of the NRSC.  At the time of first 
adoption of this Guideline, the ISDWG was chaired by Dom Bordonaro, Cox Radio, and the DRB 
Subcommittee was co-chaired by Mike Bergman, JVC Kenwood Corporation, and Andy Laird, Journal 
Broadcast Group.  The NRSC chairman at the time of first adoption was Milford Smith, Greater Media, 
Inc. 
 
The NRSC is jointly sponsored by the Consumer Technology Association and the National Association of 
Broadcasters.  It serves as an industry-wide standards-setting body for technical aspects of terrestrial 
over-the-air radio broadcasting systems in the United States. 
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FM IBOC TOTAL DIGITAL SIDEBAND POWER FOR VARIOUS CONFIGURATIONS 
 

1 SCOPE 
 
This document provides a compilation of total digital sideband power levels for various hybrid and 
extended hybrid FM IBOC configurations.  It also presents a chart relating digital sideband power levels to 
corresponding spectrum analyzer power spectral density (PSD) values in accordance with NRSC-G201-
B.  This document is intended as an aid to those who are responsible for or involved with FM IBOC facility 
design, operation, and compliance monitoring. 
 

2 REFERENCES 
 

2.1 Normative References 
 
This is an informative specification.  There are no normative references. 
 

2.2 Informative References 
 
The following references contain information that may be useful to those implementing this Guideline 
document.  At the time of publication the editions indicated were valid.  All standards are subject to 
revision, and users of this Guideline document are encouraged to investigate the possibility of applying 
the most recent editions of the standards listed below. 
 
[1] NRSC-5-C, In-band/on-channel Digital Radio Broadcasting Standard, National Radio Systems 

Committee, September 2011 
 
[2] NRSC-G201-B, NRSC-5 RF Mask Compliance: Measurement Methods and Practice, National 

Radio Systems Committee, April 2010 
 
[3] Code of Federal Regulations (CFR) 47, Part 73, Subpart C – Digital Audio Broadcasting, Office of 

the Federal Register, National Archives and Records Administration 
 
[4] FCC DA 10-208, Order [Permitting FM stations to voluntarily increase FM hybrid digital ERP], 

Media Bureau, adopted January 27, 2010 
 
[5] FCC 07-33, Digital Audio Broadcasting Systems and Their Impact on the Terrestrial Radio 

Broadcast Service, Second Report and Order, First Order on Reconsideration and Second Further 
Notice of Proposed Rule Making [Permitting FM stations to broadcast in extended hybrid modes], 
adopted March 22, 2007 

 
[6] FCC 02-286, Digital Audio Broadcasting Systems and Their Impact on the Terrestrial Radio 

Broadcast Service, First Report and Order [Original IBOC authorization], adopted October 10, 2002 
   

2.3 Symbols and abbreviations 
 
In this Guideline the following abbreviations are used:   
 
D-A Digital-to-Analog 
ERP Effective Radiated Power 
FCC Federal Communications Commission (U.S.) 
FM Frequency Modulation 
IBOC In-Band/On-Channel 
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2.4 Definitions 
 
In this Guideline the following definitions are used:   
 
Asymmetric sidebands  Refers to an FM hybrid or extended hybrid IBOC configuration in which 

the upper and lower digital sidebands of the IBOC signal are at different 
power levels.  Asymmetric sidebands are utilized when one sideband 
must be kept lower than the other sideband in order to protect a radio 
station on an adjacent frequency. 

 
Digital sideband  The digital portion of an FM hybrid or extended hybrid IBOC signal 

consists of groups of digitally modulated subcarriers located on either 
side (in frequency) of the analog portion.  These subcarriers are 
organized into groups called digital sidebands.  There are two types of 
digital sidebands defined for IBOC signals, primary and secondary, 
however hybrid and extended hybrid IBOC signals only utilize primary 
(all-digital IBOC signals utilize both primary and secondary digital 
sidebands).  These primary digital sidebands are further subdivided into 
main and extended portions.  Digital sidebands are also distinguished by 
their relative position (in frequency) to the analog (host) signal—if they 
are higher in frequency they are called upper digital sidebands, and if 
lower in frequency, lower digital sidebands. 

 
Digital subcarrier  The digital portion of an FM IBOC signal utilizes orthogonal frequency 

division multiplexing (OFDM), a digital modulation technique that uses 
groups of orthogonal digital subcarriers which are transmitted 
simultaneously.  In the IBOC system, the individual digital subcarriers are 
organized into groups called digital sidebands. 

 
Extended hybrid waveform A transmitted waveform for modes composed of the analog FM signal 

plus digitally modulated primary main subcarriers and some or all primary 
extended subcarriers. This waveform will normally be used by 
broadcasters requiring additional digital capacity over that provided by 
the hybrid mode of operation (provides up to approximately 50 kbps 
additional capacity). 

 
Hybrid waveform  A transmitted waveform for modes composed of the analog-modulated 

signal, plus digitally modulated primary main subcarriers. 
 
RF mask  The graphical representation of the allowable RF signal power spectral 

density (relative to a specific bandwidth) versus frequency for an RF 
transmission.  Typically, the power values are indicated relative to the 
power of an unmodulated signal at the center frequency of the signal. 

 
Service mode  There are four service modes defined for FM hybrid and extended hybrid 

IBOC transmissions.  MP1 (hybrid IBOC) is the base service mode (the 
one originally authorized by the FCC in 2002) and is characterized by 
having a 98 kbps throughput and a digital sideband bandwidth of 
approximately 70 kHz (each).  The other three service modes, MP2, 
MP3, and MP11 (extended hybrid IBOC), have throughputs of 110, 123, 
and 148 kbps, respectively, and digital sideband bandwidths of 
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approximately 76, 83, and 97 kHz (each), respectively.  These extended 
hybrid IBOC service modes were authorized by the FCC in 2007. 

 
Spectrum analyzer  An instrument used to characterize the amplitude (power) versus 

frequency characteristics of a signal. 
 
Symmetric sidebands  Refers to an FM hybrid or extended hybrid IBOC configuration in which 

the upper and lower digital sidebands of the IBOC signal are at the same 
power levels.  This is the default (nominal) configuration for all FM IBOC 
transmissions.  In this case, the power of each sideband (e.g., -23 dBc) 
sums to a total power that is double the power of the individual sidebands 
(e.g., -20 dBc). 
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3 BACKGROUND 
 
 When the FCC first authorized FM IBOC digital radio in October 2002, only the hybrid (MP1) 
service mode was available, and only at a total digital sideband power level of -20 dBc (i.e., 1% of analog 
power).1  As a result, references to FM IBOC digital power in the majority of FCC Rules, Orders, and 
Notices have pertained only to this -20 dBc level.  When the extended hybrid (MP2, MP3, and MP11) 
service modes were authorized (mid-2007), it became possible to activate additional digital subcarriers 
(over those available in hybrid IBOC mode), resulting in increased digital signal power over that 
generated in the MP1 service mode of operation.2 
 
 Then, in January 2010, the FCC authorized FM IBOC stations to operate digital sidebands at 
elevated power levels.3  Further complicating matters is the expected FCC authorization of asymmetric 
sideband operation for cases where one sideband must be kept lower than the other sideband in order to 
protect a radio station on an adjacent frequency.  One consequence of these actions is that the 
authorized total digital sideband power for an FM IBOC signal is no longer simply -20 dBc but will vary 
depending upon the specific configuration in use. 
 
 The tables in Section 4 of this Guideline identify the authorized total digital sideband power (ERP) 
in both dBc and percent (with respect to the analog FM signal) for various hybrid and extended hybrid FM 
IBOC configurations, with either symmetric or asymmetric sidebands. 
 
 The table in Section 5 of this Guideline lists digital sideband power spectral density levels 
corresponding to digital sideband power ratios for various configurations when observed on a spectrum 
analyzer in accordance with NRSC-G201-B, NRSC-5 RF Mask Compliance: Measurement Methods and 
Practice. 
 
 
 
 

                                                 
1 See [6]. 
2 Details on the FCC authorization of extended hybrid IBOC may be found in [5]. 
3 Details on the FCC authorization of elevated digital sideband power levels may be found in [4]. 
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4 DETERMINING AUTHORIZED TOTAL DIGITAL SIDEBAND POWER 
 
To determine the authorized total digital sideband Effective Radiated Power (ERP) with respect to the 
licensed analog ERP for an FM hybrid or extended hybrid IBOC signal, follow these steps: 
 

1) Identify the station’s particular digital sideband configuration, specifically; 
 

a. service mode (MP1, MP2, MP3, or MP11) 
 
b. sideband power levels (utilizing either symmetric or asymmetric configurations) 

 
2) Look up the configuration of interest in the tables below and read the nominal total ERP of the 

digital signal with respect to the licensed analog ERP in either dBc or percent, using the 
appropriate table: 

 
SIDEBAND CONFIGURATION SERVICE MODE(S) TABLE PAGE 

Symmetric MP1, MP2, MP3, or MP11 Table 1 9 

Asymmetric 

MP1 Table 2 10 
MP2 Table 3 11 
MP3 Table 4 12 
MP11 Table 5 13 

 
 
3) Further calculations must be made from the dBc values obtained from Tables 1-5 to determine 

the actual power output of the digital transmitter (in watts), or the total power of the IBOC signal 
(analog and digital power combined).  These calculations will be site-specific and will depend 
upon the particulars of the IBOC transmission facility. 
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Table 1. Symmetric (Equal) Sidebands 
 

Total digital sideband ERP (% of Analog) 
 Service mode  

Nominal 
(total) D-A 

power ratio 
(dBc), MP1 MP1 MP2 MP3 MP11 Comments 

-20 1.00% 1.10% 1.20% 1.40% 

FCC notification required 
(some exceptions apply)† 

-19 1.26% 1.38% 1.51% 1.76% 

-18 1.58% 1.74% 1.90% 2.22% 

-17 2.00% 2.19% 2.39% 2.79% 

-16 2.51% 2.76% 3.01% 3.51% 

-15 3.16% 3.48% 3.79% 4.42% 

-14 3.98% 4.38% 4.77% 5.57% 

-13 5.01% 5.51% 6.01% 7.01% 

FCC informal application 
required† 

-12 6.31% 6.94% 7.56% 8.82% 

-11 7.94% 8.73% 9.52% 11.10% 

-10 10.00% 10.99% 11.99% 13.98% 
†See Annex 1 

 
 

Total digital sideband ERP (dBc ref. to Analog) 
 Service mode  

Nominal 
(total) D-A 

power ratio 
(dBc), MP1 MP1 MP2 MP3 MP11 Comments 

-20 -20.0 -19.6 -19.2 -18.5 

FCC notification required 
(some exceptions apply)† 

-19 -19.0 -18.6 -18.2 -17.5 

-18 -18.0 -17.6 -17.2 -16.5 

-17 -17.0 -16.6 -16.2 -15.5 

-16 -16.0 -15.6 -15.2 -14.5 

-15 -15.0 -14.6 -14.2 -13.5 

-14 -14.0 -13.6 -13.2 -12.5 

-13 -13.0 -12.6 -12.2 -11.5 

FCC informal application 
required† 

-12 -12.0 -11.6 -11.2 -10.5 

-11 -11.0 -10.6 -10.2 -9.5 

-10 -10.0 -9.6 -9.2 -8.5 
†See Annex 1
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Table 2. Asymmetric Sidebands, Service Mode MP1 

 
Note: as of the date of adoption of this Guideline, operation with asymmetric sidebands requires an experimental 
authorization from the FCC.  This note will be removed from this Guideline should the FCC approve asymmetrical 

sideband operation. 
 

 
 
  

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) 1.00% 1.13% 1.29% 1.50% 1.76% 2.08% 2.49% 3.01% 3.65% 4.47% 5.50%
 -22 (-19) 1.26% 1.42% 1.63% 1.89% 2.21% 2.62% 3.14% 3.78% 4.60% 5.63%
 -21 (-18) 1.58% 1.79% 2.05% 2.37% 2.78% 3.30% 3.95% 4.76% 5.79%
 -20 (-17) 2.00% 2.25% 2.58% 2.99% 3.50% 4.15% 4.97% 6.00%
 -19 (-16) 2.51% 2.84% 3.25% 3.76% 4.41% 5.23% 6.26%
 -18 (-15) 3.16% 3.57% 4.09% 4.74% 5.55% 6.58%
 -17 (-14) 3.98% 4.50% 5.15% 5.96% 6.99%
 -16 (-13) 5.01% 5.66% 6.48% 7.51%
 -15 (-12) 6.31% 7.13% 8.15%
 -14 (-11) 7.94% 8.97%
 -13 (-10) 10.00%

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) -20.0 -19.5 -18.9 -18.2 -17.6 -16.8 -16.0 -15.2 -14.4 -13.5 -12.6
 -22 (-19) -19.0 -18.5 -17.9 -17.2 -16.6 -15.8 -15.0 -14.2 -13.4 -12.5
 -21 (-18) -18.0 -17.5 -16.9 -16.2 -15.6 -14.8 -14.0 -13.2 -12.4
 -20 (-17) -17.0 -16.5 -15.9 -15.2 -14.6 -13.8 -13.0 -12.2
 -19 (-16) -16.0 -15.5 -14.9 -14.2 -13.6 -12.8 -12.0
 -18 (-15) -15.0 -14.5 -13.9 -13.2 -12.6 -11.8
 -17 (-14) -14.0 -13.5 -12.9 -12.2 -11.6
 -16 (-13) -13.0 -12.5 -11.9 -11.2
 -15 (-12) -12.0 -11.5 -10.9
 -14 (-11) -11.0 -10.5
 -13 (-10) -10.0

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (% of Analog): Service Mode MP1

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (dBc ref. to Analog): Service Mode MP1
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Table 3. Asymmetric Sidebands, Service Mode MP2 
 
Note: as of the date of adoption of this Guideline, operation with asymmetric sidebands requires an experimental 
authorization from the FCC.  This note will be removed from this Guideline should the FCC approve asymmetrical 

sideband operation. 
 

 
 
  

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) 1.10% 1.24% 1.42% 1.65% 1.93% 2.29% 2.74% 3.30% 4.02% 4.92% 6.05%
 -22 (-19) 1.38% 1.56% 1.79% 2.07% 2.43% 2.88% 3.45% 4.16% 5.06% 6.19%
 -21 (-18) 1.74% 1.97% 2.25% 2.61% 3.06% 3.63% 4.34% 5.24% 6.37%
 -20 (-17) 2.19% 2.48% 2.84% 3.29% 3.85% 4.57% 5.46% 6.59%
 -19 (-16) 2.76% 3.12% 3.57% 4.14% 4.85% 5.75% 6.88%
 -18 (-15) 3.48% 3.93% 4.49% 5.21% 6.11% 7.24%
 -17 (-14) 4.38% 4.94% 5.66% 6.56% 7.69%
 -16 (-13) 5.51% 6.22% 7.12% 8.25%
 -15 (-12) 6.94% 7.84% 8.97%
 -14 (-11) 8.73% 9.86%
 -13 (-10) 10.99%

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) -19.6 -19.1 -18.5 -17.8 -17.1 -16.4 -15.6 -14.8 -14.0 -13.1 -12.2
 -22 (-19) -18.6 -18.1 -17.5 -16.8 -16.1 -15.4 -14.6 -13.8 -13.0 -12.1
 -21 (-18) -17.6 -17.1 -16.5 -15.8 -15.1 -14.4 -13.6 -12.8 -12.0
 -20 (-17) -16.6 -16.1 -15.5 -14.8 -14.1 -13.4 -12.6 -11.8
 -19 (-16) -15.6 -15.1 -14.5 -13.8 -13.1 -12.4 -11.6
 -18 (-15) -14.6 -14.1 -13.5 -12.8 -12.1 -11.4
 -17 (-14) -13.6 -13.1 -12.5 -11.8 -11.1
 -16 (-13) -12.6 -12.1 -11.5 -10.8
 -15 (-12) -11.6 -11.1 -10.5
 -14 (-11) -10.6 -10.1
 -13 (-10) -9.6

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (% of Analog): Service Mode MP2

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (dBc ref. to Analog): Service Mode MP2
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Table 4. Asymmetric Sidebands, Service Mode MP3 
 
Note: as of the date of adoption of this Guideline, operation with asymmetric sidebands requires an experimental 
authorization from the FCC.  This note will be removed from this Guideline should the FCC approve asymmetrical 

sideband operation. 
 

 
 
  

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) 1.20% 1.35% 1.55% 1.80% 2.11% 2.50% 2.99% 3.60% 4.38% 5.36% 6.59%
 -22 (-19) 1.51% 1.70% 1.95% 2.26% 2.65% 3.14% 3.76% 4.54% 5.52% 6.75%
 -21 (-18) 1.90% 2.15% 2.46% 2.85% 3.34% 3.95% 4.73% 5.71% 6.94%
 -20 (-17) 2.39% 2.70% 3.09% 3.58% 4.20% 4.98% 5.96% 7.19%
 -19 (-16) 3.01% 3.40% 3.89% 4.51% 5.29% 6.27% 7.50%
 -18 (-15) 3.79% 4.28% 4.90% 5.68% 6.66% 7.89%
 -17 (-14) 4.77% 5.39% 6.17% 7.15% 8.38%
 -16 (-13) 6.01% 6.79% 7.77% 9.00%
 -15 (-12) 7.56% 8.54% 9.78%
 -14 (-11) 9.52% 10.76%
 -13 (-10) 11.99%

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) -19.2 -18.7 -18.1 -17.5 -16.8 -16.0 -15.2 -14.4 -13.6 -12.7 -11.8
 -22 (-19) -18.2 -17.7 -17.1 -16.5 -15.8 -15.0 -14.2 -13.4 -12.6 -11.7
 -21 (-18) -17.2 -16.7 -16.1 -15.5 -14.8 -14.0 -13.2 -12.4 -11.6
 -20 (-17) -16.2 -15.7 -15.1 -14.5 -13.8 -13.0 -12.2 -11.4
 -19 (-16) -15.2 -14.7 -14.1 -13.5 -12.8 -12.0 -11.2
 -18 (-15) -14.2 -13.7 -13.1 -12.5 -11.8 -11.0
 -17 (-14) -13.2 -12.7 -12.1 -11.5 -10.8
 -16 (-13) -12.2 -11.7 -11.1 -10.5
 -15 (-12) -11.2 -10.7 -10.1
 -14 (-11) -10.2 -9.7
 -13 (-10) -9.2

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (% of Analog): Service Mode MP3

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (dBc ref. to Analog): Service Mode MP3
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Table 5. Asymmetric Sidebands, Service Mode MP11 
 
Note: as of the date of adoption of this Guideline, operation with asymmetric sidebands requires an experimental 
authorization from the FCC.  This note will be removed from this Guideline should the FCC approve asymmetrical 

sideband operation. 
 

 
 
 

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) 1.40% 1.58% 1.81% 2.09% 2.45% 2.91% 3.48% 4.20% 5.11% 6.25% 7.69%
 -22 (-19) 1.76% 1.99% 2.27% 2.64% 3.09% 3.66% 4.38% 5.29% 6.43% 7.87%
 -21 (-18) 2.22% 2.50% 2.86% 3.32% 3.89% 4.61% 5.52% 6.66% 8.10%
 -20 (-17) 2.79% 3.15% 3.60% 4.18% 4.90% 5.80% 6.95% 8.38%
 -19 (-16) 3.51% 3.97% 4.54% 5.26% 6.17% 7.31% 8.75%
 -18 (-15) 4.42% 4.99% 5.71% 6.62% 7.76% 9.20%
 -17 (-14) 5.57% 6.29% 7.19% 8.33% 9.77%
 -16 (-13) 7.01% 7.91% 9.06% 10.49%
 -15 (-12) 8.82% 9.96% 11.40%
 -14 (-11) 11.10% 12.54%
 -13 (-10) 13.98%

Note: numbers in parentheses are corresponding total sideband power in symmetric case

 -23 (-20)  -22 (-19)  -21 (-18)  -20 (-17)  -19 (-16)  -18 (-15)  -17 (-14)  -16 (-13)  -15 (-12)  -14 (-11)  -13 (-10)

 -23 (-20) -18.5 -18.0 -17.4 -16.8 -16.1 -15.4 -14.6 -13.8 -12.9 -12.0 -11.1
 -22 (-19) -17.5 -17.0 -16.4 -15.8 -15.1 -14.4 -13.6 -12.8 -11.9 -11.0
 -21 (-18) -16.5 -16.0 -15.4 -14.8 -14.1 -13.4 -12.6 -11.8 -10.9
 -20 (-17) -15.5 -15.0 -14.4 -13.8 -13.1 -12.4 -11.6 -10.8
 -19 (-16) -14.5 -14.0 -13.4 -12.8 -12.1 -11.4 -10.6
 -18 (-15) -13.5 -13.0 -12.4 -11.8 -11.1 -10.4
 -17 (-14) -12.5 -12.0 -11.4 -10.8 -10.1
 -16 (-13) -11.5 -11.0 -10.4 -9.8
 -15 (-12) -10.5 -10.0 -9.4
 -14 (-11) -9.5 -9.0
 -13 (-10) -8.5

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (% of Analog): Service Mode MP11

Lower Power 
Sideband (dBc)

Higher Power Sideband (dBc)

Total Digital Sideband ERP (dBc ref. to Analog): Service Mode MP11
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5 EXPECTED DIGITAL SIDEBAND POWER SPECTRAL DENSITY (PSD) FOR VARIOUS 
CONFIGURATIONS 

  
Broadcasters typically verify the digital sideband levels of an FM IBOC transmission using a spectrum 
analyzer.  Guideline NRSC-G201-B (NRSC-5 RF Mask Compliance: Measurement Methods and 
Practice) provides detailed information on how to make these measurements.  Table 6 below lists the 
expected digital sideband power spectral density (PSD) levels as observed on a spectrum analyzer (using 
the methods of NRSC-G201-B) for digital sideband power ratios from -20 dBc to -10 dBc. 
 
Note that while, as shown in Table 1 through Table 5 above, the total digital power in the sidebands 
varies with service mode, the corresponding PSD values for the digital sidebands do not vary as a 
function of service mode.  Consequently, the values in Table 6 apply to all four service modes. 
 
To illustrate this, consider symmetric sideband configurations based upon an MP1 total digital power of  
-14 dBc.  For these configurations, the total digital power varies from -14.0 dBc (MP1), to -13.6 dBc 
(MP2), to -13.2 dBc (MP3), to -12.5 dBc (MP11), however, in all of these cases the power spectral density 
of each digital sideband is constant and equal to (from Table 6) -35.4 dBc/kHz.  This is because the 
additional digital power in the extended hybrid service modes (MP2, MP3, and MP11) results from adding 
additional digital subcarriers (with a resulting increase in digital sideband bandwidth), with the power in 
each individual digital subcarrier (and thus the power spectral density) remaining constant and equal to 
that used in the MP1 service mode. 
 
 
To use Table 6: 
 

1) Determine the desired power ratio (relative to analog, in dBc) of the digital sideband to be 
measured: 
 
a) in symmetric sideband cases, simply use the nominal (total) power ratio (typically from -20 

dBc to -10 dBc); 
 
b) in asymmetric sideband cases, use the corresponding total sideband power in the symmetric 

case, not the actual sideband power level.  Referring to Tables 2-5, this means that the 
numbers in italics, in parentheses, are the numbers to use here. 

 
2) Using Table 6, read the nominal digital sideband PSD relative to analog ERP corresponding to 

the desired digital sideband power ratio. 
 
3) If setting an RF mask value (“limit line”) in the spectrum analyzer for this particular configuration, 

use the “Upper Limit” indicated in the table corresponding to the desired digital sideband power 
ratio. 

 
4) Note that for asymmetric sideband configurations, the expected sideband PSD and RF mask 

levels will be different for upper and lower digital sidebands. 
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Table 6. Digital Sideband Power Spectral Density (PSD) and Limit Line 
Values Based on D-A Ratio (MP1, MP2, MP3, MP11) 

 

Digital sideband 
D-A power ratio 

relative to analog 
(dBc) 

Nominal digital 
sideband PSD 

relative to analog 
ERP 

(dBc/kHz) 

Upper limit of digital 
sideband PSD 

based on original 
RF mask 
(dBc/kHz) Comments 

-20 -41.4 -40.0† Minimum allowed power 

-19 -40.4 -39.0  

-18 -39.4 -38.0  

-17 -38.4 -37.0  

-16 -37.4 -36.0  

-15 -36.4 -35.0  

-14 -35.4 -34.0 Blanket authorization power 

-13 -34.4 -33.0  

-12 -33.4 -32.0  

-11 -32.4 -31.0  

-10 -31.4 -30.0 Maximum allowed power 
†Note that this is the original RF mask level specified in NRSC-5 
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ANNEX 1 – FCC Order DA 10-208 
 

Permitting FM stations to voluntarily increase FM hybrid digital ERP 
(adopted January 27, 2010) 

 
This document is reproduced here for reference only.  The original document is available on the FCC 
website under the MM Docket No. 99-325 docket or at the following direct link: 
https://apps.fcc.gov/edocs_public/attachmatch/DA-10-208A1.pdf.  
 
 

https://apps.fcc.gov/edocs_public/attachmatch/DA-10-208A1.pdf
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