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Scope 

 
This report analyzes the test-result reports provided by to IBEC to the Commission in order to 

obtain certification of its BPL Repeater Unit (BRU) and Customer Access Unit (CAU) BPL 

equipment. 

 

There are multiple, significant errors and omissions in the test-reporting, which demonstrate that 

the testing of this equipment was not complete and inconsistent with the requirements of the 

Commission’s Part 15 rules for BPL equipment.   

 

The results in the IBEC test data are very poorly correlated with measurements made recently by 

ARRL in several IBEC BPL deployments. 
1
 ARRL’s measurements revealed in each case that the 

operating level of the BPL systems exceeded the FCC emission limits by tens of dB, and as high 

as 41.7 dB over FCC Part 15 maxima. A device emitting RF at this level is emitting more RF 

noise than 10,000 properly certificated and legally operating BPL devices. 

 

The following significant errors and omissions are found in the IBEC BPL-system test-result 

reports: 

 

 It does not appear that the equipment was operated at its maximum possible operating 

levels 

 It is not clear from the reports that the equipment was operated at its maximum data rate, 

vs the “typical” data rate reported 

 The equipment was not tested across its full frequency operating range at each of the 

three typical overhead and underground locations tested, but was instead tested on each 

frequency-operating “mode” at only one overhead and one underground location 

 It is not clear from the reports that measurements were made at distances along overhead 

and underground wiring that would be required for systems that operate at the lower part 

of the IBEC-system operating range 

 It is not possible to determine from the test data that the system is capable of achieving 

the required notch depths to protect local use of spectrum 

 Measurements of conducted emissions between 535 kHz and 1705 kHz were not 

performed or reported 

 

Frequency use during testing 
 

The IBEC report on its customer-access unit describes the frequencies that were used for testing 

the IBEC BPL system. The following table is from the IBEC test-result report: 

 

                                                 
1
 See, Written ex parte submission of ARRL in ET Docket No. 04-37, dated and filed November 30, 2010, 

particularly Exhibits A, E and F thereto; and ARRL Complaint filed with the Chief, Spectrum Enforcement 

Division, Enforcement Bureau and the Chief, Office of Engineering and Technology, dated and filed 

December 29, 2010, also submitted in ET Docket No. 04-37. These documents establish that the IBEC BPL 

systems were being operated at field strengths as high as 41.7 dB over the Part 15-permitted field strength 

maximum.  
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It is clear from the IBEC test data, both from actual graphs made of the data and from the 

captions used on IBEC’s tables, that not all locations were tested using each of these “modes.”  

For that reason, each frequency range was not fully tested at 3 typical overhead and 3 typical 

underground locations.   

 

 

 

Customer Access Unit frequency use 
 

The following table outlines which frequency “modes” were in operation for the testing of 

Customer Access Units (CAU) located on utility space, connected to LV and MV wiring: 

 

Location OVH/UND/LV/MV Frequency range operated during testing 

Location 1 OVH/LV 2-7 MHz (Mode 7) 

Location 1  OVH/MV 13.5-23.5 MHz (Mode 2) 

Location 4 OVH/LV 2-7 MHz (Mode 7) 

Location 4 OVH/MV 24-34 MHz (Mode 3) 

Location 6 OVH/LV 2-7 MHz (Mode 7) 

Location 6  OVH/MV 3-13 MHz (Mode 1) 

Location 2 UND/LV 2-7 MHz (Mode 7) 

Location 2 UND/MV 13.5-23.5 MHz (Mode 2) 

Location 3 UND/LV 2-7 MHz (Mode 7) 

Location 3 UND/MV 24-34 MHz (Mode 3) 

Location 5 UND/LV 2-7 MHz (Mode 7) 

Location 5 UND/MV 3-13 MHz (Mode 1) 

 

From this table, it is clear that the equipment operating on LV wiring from the house to the 

overhead or underground coupler was operated only from 2-7 MHz.  It is not clear from the test 

reports whether the LV equipment is capable of operating on other frequency ranges, although 

with the programmability of the DS2 chipsets used in the equipment, it is likely that the 

equipment could be configured to operate in other frequency ranges than the frequencies tested. 

Some of this programmability would be required by Part 15 rules. 

 

For CAUs located in utility space on MV wiring, the equipment was operated only as follows: 

  

Frequency range Locations tested 

3-13 MHz 1 overhead, 1 underground location 

13.5-23.5 MHz 1 overhead, 1 underground location 

24-34 MHz 1 overhead, 1 underground location 

 

BPL Repeater Unit (BRU) frequency use 
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The following table outlines which frequency “modes” were in operation for the testing of BPL 

Repeater Units (BRU) located on utility space, connected to MV wiring: 

 

Location OVH/UND Frequency range operated during testing 

Location 1 OVH 3-13 MHz 

Location 2 OVH 24-34 MHz 

Location 3 OVH 13.5-23.5 MHz 

Location 4 UND 24-34 MHz 

Location 5 UND 13.5-23.5 MHz 

Location 6  UND 3-13 MHz 

 

It is clear that the BRU equipment can be configured to operate on various frequency ranges from 

3 to 34 MHz.  However, from the information in the tables provided by IBEC, each frequency 

range was tested at only 1 underground-wiring and 1 overhead-wiring location. Inexplicably, for 

most of the testing above 30 MHz, the devices were configured to operate only below 30 MHz. 

 

For BRUs located in utility space on MV wiring, the equipment was operated only as follows: 

  

Frequency range Locations tested 

3-13 MHz 1 overhead, 1 underground location 

13.5-23.5 MHz 1 overhead, 1 underground location 

24-34 MHz 1 overhead, 1 underground location 

 

Distances along power lines 
 

For all of the testing, even though the devices were configured to operate only for limited 

frequency ranges for each test within the 2-34 MHz frequency range, devices were tested at 

distances representing a mid-point frequency of 16 MHz.  For measurements made from 2-7 

MHz, this does not represent a distance of even 0.5 wavelengths at the mid-point of the 2-7 MHz 

emission.  For measurements made of 24-35 MHz, the distances measured miss the major 

emissions peaks that would be expected to occur at distances of 0.25 and 0.5 wavelengths at the 

midpoint of the 24-34 MHz emissions.   

 

It is also not apparent from the test data that any measurements were made at the additional 

distances down the line that would be required because the lowest frequency of operation extends 

below the mid-band frequency by more than a factor of 2.  Although it is possible that these 

extended distances will not represent maximum emissions locations (and thus not be reportable), 

it is not likely, especially for the lower frequency emissions, that none of these extended locations 

would have emissions that were reportable, especially considering the significant additional test-

data reporting that was included with the IBEC test-result reports. 

 

EUT data rates 
 

The test report indicates that the device was configured to operate using a data stream that the 

manufacturer believes represents “typical use” of the equipment.  In most engineering cases, 

“typical” is not the same as “maximum,” so it is not apparent from the test result reports that the 

BPL equipment was tested at its maximum data rates. 

 

Operating levels of the BPL equipment 
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The FCC test method requirements incorporated by reference in the Part 15 rules stipulate that the 

BPL equipment shall be operated at its maximum possible operating level and the attenuation 

necessary to operate it at the emissions limits be described in the test report. 

 

The IBEC test-result reports do not show any indication that attenuation was required to meet the 

FCC rules, or any indication as to the specific power level that was employed during testing.  It 

can only be presumed, therefore, that the resultant reports were represented by IBEC to be of 

equipment operating at its maximum operating levels, as required by the FCC test procedures and 

rules for BPL-system certification. 

 

It must be noted that the levels that were reported as maximum operating levels in the 

certification test report are tens of dB lower than levels measured in several actual IBEC-

equipment systems in active deployment.  This significant difference cannot be reasonably 

explained by site-to-site variations.  The only reasonable conclusion from the disparity is that the 

equipment was not being operated at its maximum level during the certification testing, but was 

operated at a power level that did not exceed the FCC emissions limits.  

 

Notch depth 
 

There is nothing in the test reports that indicates that measurements were made of the ability of 

the equipment to achieve a notch depth of at least 20 dB on frequencies below 30 MHz and 10 dB 

on frequencies above 30 MHz. 

 

Conducted emissions on the frequency range of 535-1705 kHz 
 

There is nothing in the test reports that indicates that measurements of conducted emissions on 

frequencies from 535-1705 kHz were made. 
 

General test-reporting requirements 
 

Despite the fact that it is a requirement of C63.4 (included by reference in FCC rules) to include 

spectral graphs in test reports, showing typical spectral occupancy of the equipment under test, 

spectral graphs are entirely lacking from the IBEC test-result reports.  This is unfortunate, as such 

graphs would help to demonstrate that the BPL system was actually in operation on the 

frequencies being measured, rather than being operated on different frequencies, with the 

resultant measurements being inadvertently of spurious emissions, rather than the on-channel 

emissions that the Commission intends to be measured for BPL-device certification. 

 

Poor correlation between the levels in the certification test-report data 

and in-situ measurements made in IBEC BPL systems in Virginia and 

Pennsylvania 

 
In March and December, 2010, ARRL staff and consultants made in-situ measurements of IBEC 

BPL systems in Indiana and central Virginia.   These measurements were provided to the 

Commission by ARRL in an ex parte filing in ET Docket 04-37 document on 30 November 2010.  

The test-result reports in the Exhibits provided as part of that submission clearly show that the 

IBEC systems were being operated significantly above the permitted emissions limits. 
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Those findings are very poorly correlated with the levels reported in the IBEC certification test-

result reports.   Below 30 MHz, the difference between the measured results in these actual BPL 

deployments is as much as 27 dB.  Above 30 MHz, the measurements showed operation at much 

higher levels – as much as 42 dB over the levels provided by IBEC in its test-result reports. 

 

While several dB of difference could be explained by differences in sites, these measurements 

made at multiple locations at multiple sites show operating levels at much higher levels than 

could be explained by site-to-site variations. (If such variations were a reasonable explanation for 

the findings, either the sites chosen for certification testing are carefully selected to be atypically 

low in emissions, or else the entire premise that 3 typical locations as sufficient to reasonably 

represent BPL-device operation is demonstrably false). 

 

The simplest and  most likely explanation for the very large difference between the levels 

represented in the IBEC certification test-reports and the measurements seen in IBEC field 

deployments is that the testing done for certification was not performed at the maximum 

operating level of the equipment. The large differences could also be explained, at least in part, 

by the fundamental errors in testing that are demonstrated in this paper. 
2
    

 

The operating levels of the deployed BPL systems measured by ARRL is so much greater than 

the permitted emissions limits and the levels reported in the certification test results that the 

validity of the certification of the equipment generating these substantially excessive radiated 

emission levels should be re-evaluated by the Commission..   

                                                 
2
 It should be noted that the pattern of BPL systems as deployed showing maximum emissions significantly 

above those provided as part of certification test data has been consistent over several years.  As one 

example, the FCC may refer to measurements made of the Ambient BPL system formerly in operation in 

Briarcliff Manor, NY, provided to the Commission by ARRL in the ET Docket 04-37 proceeding, in the 

context of a formal complaint about harmful interference and emissions-limits violations by BPL 

companies. 


