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The U.S. Regulatory HistoryThe U.S. Regulatory History

• FCC Notice of Intent (NOI) 00-163 May 10, 2000

• FCC First Report and Order (R&O) 02-48 Feb. 14, 2002
• CFR* 47 15.501 http://www.access.gpo.gov/nara/cfr/waisidx_05/47cfr15_05.html

• FCC MBOA Waiver 05-58 Mar. 10, 2005

• ANSI C63-4 (document that describes how to test)
• http://webstore.ansi.org/ansidocstore/product.asp?sku=ANSI+C63%2E4%2D2003:

*CFR = Code of Federal Regulations
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Requirements for Indoor 
UWB Devices (47 CFR 15.517c )

Requirements for Indoor 
UWB Devices (47 CFR 15.517c )

• Scanning Limits
• May transmit only when sending information to an associated 

receiver 
• Must be designed so that indoor operation is required

• Operating Band Requirements
• The UWB bandwidth must be constrained between 3100 MHz and 

10600 MHz

• Antenna Restrictions
• The use of antennas mounted outdoors is prohibited

• Usage Constraints
• UWB Devices may not be employed for the operation of toys
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Requirements for Handheld 
UWB Devices (47 CFR 15.519c)

Requirements for Handheld 
UWB Devices (47 CFR 15.519c)

• Scanning Limits
• May transmit only when sending information to an associated receiver 
• Must stop transmission (outdoors) after 10 seconds if no response is received

• Operating Band Requirements
• The UWB bandwidth must be constrained between 3100 MHz and 10600 MHz
• More stringent limits apply 1610MHz – 3100 MHz and above 10,600 MHz

• Antenna Restrictions
• Outdoor fixed antenna are not allowed

• Usage Constraints
• UWB Devices may not be employed for the operation of toys
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The Difference Between 
WLAN and UWB FCC Certification
The Difference Between 
WLAN and UWB FCC Certification

• Spectrum
• WLAN is narrow band and operates in license free spectrum 
• UWB is wideband and operates in the same spectrum as 

licensed and unlicensed services 

• Power
• Transmitted power level is very low

• Interference
• WLAN co-exists with other unlicensed services but should not 

cause interference
• UWB must not cause interference to the licensed services



9

WLAN vs. UWBWLAN vs. UWB

• Measurement
• WLAN can be conducted measurements at the antenna port. 

Test time is fast
• UWB measurements must be radiated. Test time is very 

slow. 
• Conducted measurements may be allowed in EU and Japan

• Modularity / Qualification Requirements
• WLAN can submit as a permissive change and/or modular 

approval
• These are not allowed for UWB (today)
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What the FCC Looks ForWhat the FCC Looks For

• UWB Intentional emissions
• 10 dB BW >500 MHz
• RMS power below –41.3 dBm/MHz EIRP
• Peak power < 0 dBm EIRP in a 50 MHz BW
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What the FCC Looks ForWhat the FCC Looks For

• Unintentional emissions -- 30 MHz to 40 GHz
• Must meet part 15 subpart B limits
• Must meet more stringent requirements in the GPS bands

• AC Conducted emissions -- 150 KHz to 30 MHz if not 
battery operated
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1m/3m Semi-Anechoic Chamber (RE)
RF Shielded Chamber (CE)

The UWB Test EnvironmentThe UWB Test Environment
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The Device and 
Measurement Condition
The Device and 
Measurement Condition

• The equipment under test physical setup is done as 
prescribed in ANSI C63.4

• The equipment under test is operating in accordance 
with its intended usage as per FCC 02-48 First R&O 
and the FCC 05-58 MBOA Waiver

• The equipment under test is configured to transmit at 
the worst case configuration

• The EMI Limits are measured in accordance with FCC 
Part 15, Subpart F adjusted for the appropriate test 
distances and resolution bandwidth (if applicable)
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3 MHz RBW compensation 
as per FCC requirements: 
20LOG(3/50)

Peak Emissions in a 
50 MHz Bandwidth
Peak Emissions in a 
50 MHz Bandwidth

Each sub-band has many peaks

High resolution BW averages out 
these peaks
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960 MHz – 12 GHz

UWB Radiated Emissions 
(Indoor Limits)
UWB Radiated Emissions 
(Indoor Limits)

Subpart B limits
(unintentional em)

Subpart F limits
(un- and intentional em.)

1                           2              3          4         6 8              12



1730 MHz – 40 GHz

Unintentional Radiated 
Emissions (Indoor Limits)
Unintentional Radiated 
Emissions (Indoor Limits)

 

30M 960M 960M 12G
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The Need for Conducted and 
Terminated Measurements
The Need for Conducted and 
Terminated Measurements

• Must be able to prove that the EMC is from the digital circuit and not intended to be emitted
Radiated

Subpart B limits
Subpart F limits

Exceeds part F limits 
But under part B

Radiated with antenna port terminated Conducted Antenna port
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1164 MHz -> 1240 MHz
1559 MHz -> 1610 MHz

Emissions in the GPS BandsEmissions in the GPS Bands
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Time and Cost for an 
FCC Submission
Time and Cost for an 
FCC Submission

• Test time = 40 hours assuming no EMC band-aids and 
no re-testing

• Office of Engineering Technology (OET) review time = 
Approximately 60 days if the submission is complete 
and no problems

• Most of the silicon providers are submitting their 
reference designs to:

• Shorten test time
• Shorten OET review time

• FCC Fixed costs
• Grantee Code Registration = $55
• Application = $1200



22

OET Required 
Collateral Materials
OET Required 
Collateral Materials

• Internal and External photos of all PCB’s
• Theory of Operation
• Schematic
• Bill of Materials
• Block Diagram
• Users Manual
• Confidentiality letter
• And of course the TEST REPORT
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C.I.S.P.R. Specification for Radio Interference Measuring 
Apparatus and Measurement Methods

CISPR 16-1

Code of Federal Regulations, Part 15 Subpart A: GeneralFCC CFR 47, Part 15, 
Subpart A

Code of Federal Regulations, Part 15 Subpart B: 
Unintentional Radiators

FCC CFR 47, Part 15, 
Subpart B

Code of Federal Regulations, Part 15 Subpart C: 
Intentional Radiators

FCC CFR 47, Part 15, 
Subpart C

Methods of Measurement of Radio-Noise Emissions from 
Low-Voltage Electrical and Electronic Equipment in the 
Range of 9 kHz to 40 GHz

ANSI C63.4: 2004

Revision of Part 15 of the Commission’s Rules Regarding 
Ultra-Wideband Transmissions Systems: 
First Report & Order

FCC ET Docket 98-
153, FCC 02-48 First 
R&O

Code of Federal Regulations, Part 15 Subpart F: Ultra-
Wideband Operation

FCC CFR 47, Part 15, 
Subpart F

UWB Test Plan - SummaryUWB Test Plan - Summary
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Labeling RequirementsLabeling Requirements

• FCC Requirement from 47 CFR 15.501 (Indoor)
• “This equipment may only be operated indoors. Operation 

outdoors is in violation of 47 U.S.C. 301 and could subject 
the operator to serious legal penalties.”

• FCC Requirement from 47 CFR 15.501
• “This device complies with 47 CFR Part 15 of the FCC 

rules. Operation is subject to 1) this device may not cause 
harmful interference and 2) this device  must accept any 
interference received, including interference that may cause 
undesired operation.”
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Global BandplanGlobal Bandplan
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USA
• Issued ruling in 2002

• Unlicensed allocation
• 3.1 - 10.6 GHz
• Emission level: -41.3dBm/MHz 

• Waiver granted in Mar ’05 for 
power measurement procedures

Korea
MIC announced 4/3 allocation
as 3.1Ghz to 4.95Ghz and 7.1Ghz - 10.6Ghz. 
MIC  public hearing on April 26 China

• Working towards regulations in 1H’06
• WiMedia China chapter to open shortly

Australia/New Zealand
• UWB trial allowed on interim licenses

Hong Kong/Singapore
• UWB trials allowed
• Emission levels higher than FCC

Regulatory Approval

Intermediary Stance

Regulatory Approval

Intermediary Stance

Europe
• Ruling expected in Mar ’06

• 3.1-4.2GHz (DAA required)
• 4.2-4.8GHz (no DAA until Jan’11)
• 6-9GHz (no restrictions)
• Emission level: same as FCC

• ECMA adopts WiMedia specs (Dec ‘05)
• ECMA to liaise with ETSI for UWB specs

Japan
• MIC ruling expected in Mar ’06

• 3.4GHz-4.8GHz (DAA)
• 4.2-4.8GHz (no DAA until Jan’09)
• 7.25-10.25GHz (no restrictions) 
• Emission level: same as FCC

Global UWB Regulations 
Vary From the US
Global UWB Regulations 
Vary From the US



Developers Conference 2006
Taipei, Taiwan



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


