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NAF, et al., applaud the FCC Office of Engineering and Technology (OET) for its recent 

report describing initial measurements of prototype TV white space devices (WSD).1    The goal 

of  the  OET effort  was  to  “conduct  a  testing  program,  including  field  testing,  to  assess  the 

potential for interference from low power devices operating in the TV bands.”  These tests were 

to provide a basis for understanding the current state of interference avoidance technology for 

WSD and whether the operational parameters selected by the developers of the prototype would 

provide  sufficient  protection  from  harmful  interference  to  other  devices  accessing  the  TV 

broadcast spectrum.  NAF, et al., are encouraged to see that the OET report clearly confirms the 

feasibility, based on current technologies, for WSD to detect and operate on vacant TV channels 

without causing harmful interference to over-the-air television viewers or wireless microphone 

systems.

The testing of two devices, while significant, does not represent of the capabilities of the 

entire electronics industry, nor does it reflect the potentials of these devices once a set of rules 

and  device  certification  parameters  are  formulated  and  many  more  firms  begin  developing 

hardware.   The reports  released by OET, while  providing valuable  information,  must  by no 

means be mistaken as the sum total of necessary testing to determine appropriate standards for 

functioning WSD.  

NAF,  et al., therefore focus on the following general comments.  First, how does the 

information  from  the  prototype  testing  fit  within  the  stated  goal  of  the  R&O/FNPRM  to 

determine suitable standards for WSD (both stationary WSD and, if possible without creating 

undue risk of harmful interference, mobile devices).  Second, NAF, et al., suggest which issues 

require further study.

1 See Initial Evaluation of the Performance of Prototype TV-Band White Space Devices, FCC/OET 07-TR-1006, 
(July 31, 2007) (“OET Report”).
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The data reported by OET demonstrate conclusively that "listen-before-talk" (LBT) can 

detect  digital  television  signals  at  a  threshold  that  protects  television  reception.   Given  the 

extraordinary success of one of the prototypes under laboratory conditions, the OET experiments 

demonstrate conclusively that LBT is a feasible technology for interference avoidance.  What 

remains is for OET to set a suitable sensitivity standard.  In this regard, it is important to note 

that although the "B" Prototype (apparently submitted by Philips) detected signals at a threshold 

of -114 dBm, no one has empirically established that this level of sensitivity is necessary to 

protect  viewers  from  harmful  interference.   OET  should  therefore  regard  the  successful 

laboratory tests  of  the  prototypes  as  establishing  that  even with  today's  sensing  technology, 

devices can identify incoming signals at strength levels well below what is necessary to protect 

television reception.  It is critical to distinguish between the technical ability to sense a DTV 

signal  at  -114  dBm and  the  practical  policy  wisdom of  prohibiting  the  constructive  use  of 

spectrum when the signal is  this low, particularly where the typical DTV cannot display the 

signal, or where the signal is originating from a non-local TV market.  

The OET reports do not address the issue of transmission.  This is why NAF stresses again 

that  the  OET reports  make up  only one  part  of  the  engineering data  the  Commission  must 

consider.  In the rush to declare the OET lab results a "failure" for unlicensed use of the white 

spaces, opponents of the Commission's proposal have ignored the previous engineering evidence 

submitted by NAF based on experiments  at  the University of Kansas  (K.U.).2  As the K.U. 

experiments demonstrate, operation of WSD on adjacent vacant channels -- under appropriately 

stringent  rules  developed  by  the  FCC  --  did  not  create  harmful  interference  for  television 

viewers.
2  See “Final Results of University of Kansas TV White Space Interference Study,” filed as an attachment to Com-
ments of New America Foundation, ET Docket 04-186, Jan. 31, 2007. See also NAF Issue Brief #19, “Why Unli-
censed Use of Vacant TV Spectrum Will Not Cause Interference with Television Reception, July 2006 at p. 4, avail-
able at: http://www.newamerica.net/files/IssueBrief19.UnlicensedTVBand.MarcusKolodzyLippman.Final.pdf
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With regard to the overall TV Whitespace Proceeding, there are two essential questions for 

the OET to address:  first, what operational parameters provide sufficient protection to harmful 

interference;  and  second,  whether  the  technology  for  WSD  to  meet  those  parameters  is 

technically feasible. 

The  original  NPRM  in  Docket  04-186  dealt  with  three  different  methods  by  which 

unlicensed white space devices in the TV bands can avoid harmful interference with incumbent 

services.   The  current  OET  testing  focused  specifically  on  a  listen-before-talk  option.3 

Furthermore, in its October 18, 2006 R&O/NPRM, the Commission reaffirmed its commitment 

to use WSD but limited the frequency range to exclude channels 14-20 and 374.  A WSD using 

LBT has two basic components: a detector subsystem and a transmitter subsystem.  One of the 

systems tested,  designated “A” -  apparently the Microsoft  unit  -  had both,  the other,  “B” – 

apparently the Philips unit - only had the detector component.  While it would be desirable to test 

fully functional systems with both subsystems, full integration is not necessary to demonstrate 

the technical feasibility of WSD. 

Detection Performance 

OET  tested  the  devices  against  over-the-air  broadcasts.   The  WSD  B  detector 

demonstrated the technical feasibility for detecting licensed users within the broadcast spectrum. 

This  is  not  surprising  since  the  technology  is  well-established  in  communities  which  have 

3  It is clear from the R&O/NPRM that all 3 options are still “on the table”: “listen-before-talk” (LBT), beaconing, 
and location-based.

4 From Report and Order/Notice of Proposed Rulemaking, Docket 04-186, October 18, 2006 at para. 2: “We find 
that the record and information developed in response to the Notice of Proposed Rulemaking in this proceeding 
supports a conclusion that low power devices can generally be allowed to operate on TV channels in areas where 
those frequencies are not being used for TV or other incumbent licensed services if such devices comply with 
appropriate protective measures for ensuring that they do not cause interference to already authorized services. 
Accordingly, in the First Report and Order herein we make initial decisions to permit fixed low power devices to 
operate on any permissible TV channel, but only at times and locations where the spectrum is not already being 
used by other authorized services.”
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developed  carrier-sensing  and  interference  mitigation  technologies  (for  example,  the  5  GHz 

UNII  band  and  the  DARPA XG  project).   In  fact,  by  comparison,  the  TV  white  space 

environment  is  a  much  less  challenging  environment  since  the  waveforms are  well  known, 

documented openly, 6 MHz wide, and have precise timing and frequency stability.  The initial 

successful  results  achieved  thus  far  are  by  no  means  the  ultimate  limits  in  sensitivity  (for 

example,  a  detector  using  more  sophisticated  techniques,  such  as  a  cyclostationary  feature 

detector, could improve sensitivity by 12 dB or more than a pilot tone-only detector).5

The  precise  values  for  detection  to  insure  adequate  protection  against  harmful 

interference have yet  to  be determined.   However,  since the WSD “B” detector was able to 

perform exceptionally well with over-the-air broadcasts on bench tests at -114 dBm, it provides 

significant validation that detection of over-the-air broadcasts by listen-before-talk WSD is a 

viable technology.  Looking beyond feasibility testing, the technical capacity to sense the DTV 

signals at levels that are greater than 30 dB (1/1000th) less than a TV receiver should not be 

confused with the protection levels set by policymakers.  The FCC should balance consumers' 

need to protect DTV signals where the local DTV market is distant (and thus a high detection 

sensitivity is prudent) versus prohibiting WSD operating in markets where the local DTV market 

is  much  closer  and  such  sensitivity  is  both  unnecessary  and  would  limit  the  rights  of  the 

consumer.

Transmission Performance

While the opponents of this proceeding correctly claim that a poorly designed transmitter 

can cause interference to an adjacent channel that has a weak, but normally usable TV signal, a 

WSD transmitter subsystem designed to prevent harmful out-of-band emissions can be used with 

5  See February 2003 FCC Tutorial by Dr. John Betz, MITRE Corp., 
http://www.fcc.gov/realaudio/presentations/2003/021203/featuredetection.pdf.
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a spacing that is a fraction of a TV channel away from an occupied TV channel.  The precise 

values for detection to insure adequate protection against harmful interference have yet to be 

determined;  however,  transmitter  tests  submitted  by independent  researchers  at  K.U.  in  this 

proceeding indicate the feasibility of this transmit technology for WSD.  The Kansas University 

hardware,  as  discussed  in  a  separate  NAF  ex  parte,  provides  significant  validation  that 

transmission of well designed data signals will not create harmful interference to DTV receivers 

at nominal operating distances.  Thus, transmission performance does not impose a technical 

impediment to developing a WSD.

The results from the K.U. testing indicate that multiple operating transmittal parameters 

can be used to provide protection from harmful interference, including the first adjacent channel. 

These  results  show that,  in  addition  to  transmit  power  level,  the  use  of  aggressive  filtering 

techniques,  selective  spectral  positioning of  the  signal  within  the  white  space,  and dynamic 

transmit power control can be used to ensure that WSD transmissions do not cause harmful 

interference to other legal devices accessing the TV broadcast spectrum in neighboring bands.

We urge the Commission to continue on its stated course to adopt a rule that permits 

WSDs with  necessarily  stringent  technical  requirements  on  detector  sensitivity  for  the  LBT 

option (as well as appropriate standards for beaconing and location-based options), and out-of-

band emission limits that will protect DTV reception in adjacent channels.  These quantitative 

standards should then be subject to rigorous equipment authorization testing before products can 

be sold.

Traditionally the FCC Laboratory has reserved for itself  testing and approval of new 

product  categories,  such  as  UWB  devices,  for  the  first  few  models  rather  than  permitting 

Telecommunications Certification Bodies (TCBs) to perform such activities on its behalf. All 
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parties in this  proceeding agree that this is  appropriate for the WSD case.   By setting clear 

quantitative limits for detector sensitivity, transmitter power, and adjacent channel emissions, the 

Commission can both protect the few households using over-the-air reception of DTV signals, 

stimulate capital formation for the final development of WSDs to provide new services to the 

American people, and help close the digital divide.

CONCLUSION

This first test of industry-submitted prototypes has validated the Commission’s decision 

to move forward with unlicensed devices that utilize the broadcast white spaces.  The current 

feasibility of  current  technologies  to  allow devices  to  operate on vacant  TV channels  while 

avoiding harmful interference to incumbent licensed services is established.  It now remains for 

OET to move beyond the “proof of concept” stage and set adequate standards for stationary and 

mobile WSDs. 
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