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Secretary

Federal Communications Commission AUG - 5 2011

445 12th Street, SW

Washington DC 20554 Federal Communications Commission

Office of the Secretary

Re: Request for Extension of Experimental Authority ¢ R 9ot 93 1l

Charles River Broadcasting Company
WKLB-FM, Waltham, Massachusetts (Facility ID No. 10542)
FCC File No. 20100827ABX, as extended by 20110120ADJ

Dear Ms. Dortch:

Charles River Broadcasting Company (“Charles River”), licensee of Station WKLB-FM,
Waltham, Massachusetts (Facility ID No. 10542), by its attorneys, hereby requests a ninety (90)
day extension of its grant of experimental authority authorized WKLB-FM to test IBOC digital
operation with asymmetrical power levels in the digital sidebands. See FCC File No.
20100827ABX; Letter dated September 3, 2010 from Ann Gallaher, Audio Division, Media
Bureau, to Milford Smith, Greater Media, Inc., as extended by 20110120ADJ; Letter dated
February 8, 2011 from Ann Gallagher, Audio Division, Media Bureau, to John D. Poutasse,
Counsel for WKLB-FM.

This extension is necessary to accommodate iBiquity’s desire to perform additional
single frequency network digital booster testing using Charles River’s WLKB-FMX1 (FCC File
No. BLEX-20101110AEH; Facility ID No. 188017) coincident with WLKB-FM’s asymmetrical
sideband operations.

The interim report detailing the methodology employed during the station’s experimental
operations and the results obtained through those experiments was submitted to the Commission
on May 25, 2011 by iBiquity Digital Central. A copy of that report is also attached to this
request.

Enclosed please find an executed Anti-Drug Abuse Act certification. There is no fee
associated with this request.

Please date-stamp the enclosed “Return Copy” of this request and return it to the courier
delivering this package.
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L . Ms. Marlene H. Dortch

i August 5, 2011
S Page -2-

Should there be any questions regarding this matter, please contact the undersigned.

Respectfully submitted,

hn W. Bagwell

Enclosure

cc: Ms. Ann Gallagher, Audio Division, Media Bureau
(via email)



Anti-Drug Abuse Act Certification

Charles River Broadcasting Company hereby certifies that no party to this application is
subject to a denial of federal benefits pursuant to Section 5301 of the Anti-Drug Abuse Act of
1988,21 U.S.C. § 862.

CHARLES RIVER BROADCASTING COMPANY

)
7 L
By: “/

\Qlly{l Rubin
Vice President and Secretary

Date:. & 3 //
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Albert Shuldiner
Senior VP & General Counsel

May 25, 2011

Ms. Marlene H. Dortch

Secretary

Federal Communications Commission
445 Twelfth Street, S.W.

Washington, D.C. 20554

Re:  WKLB-FM
Facility ID No. 10542
Report on Tests Conducted Pursuant to Experimental Authority

Dear Ms. Dortch:

On behalf of iBiquity Digital Corporation (“iBiquity"), attached you will find a copy of a
report on tests recently conducted using WKLB-FM pursuant to experimental authority from the
Commission. These tests of digital FM transmissions with asymmetric digital sidebands were
conducted by station licensee Charles River Broadcasting Company and iBiquity. The test
program confirmed the ability of FM stations to use asymmetric digital power levels without
harmful impact on their digital transmissions. The tests also confirmed increasing power on a
single digital sideband can extend digital coverage.

Any questions concerning this report should be directed to the undersigned.

Respectfully submitted,

At Shuddo
[ \

Albert Shuldiner

Senior Vice President and General Counsel
1Biquity Digital Corporation

6711 Columbia Gateway Drive

Suite 500

Columbia, Maryland 21046
(443) 539-4309

e Ann Gallagher
Milford Smith

6711 Columbia Gateway Drive, Suite 500 - Columbia, Maryland - 21046 - USA
Phone 443.539.4290 - Fax 443.539.4291
www.hdradio.com - www.ibiquity.com
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

1 Test Description

These tests characterize the digital coverage improvement that may be realized by a typical FM Class B
broadcaster using asymmetric IBOC transmission power. This method affords the broadcaster the ability
to mitigate potential first-adjacent digital-to-analog interference by allowing independent adjustment of
upper and lower IBOC digital sideband levels.

With the help of funding from NAB FASTROAD and technical support from Greater Media, iBiquity
was able to conduct digital signal reception performance field testing in the Boston market to characterize
the digital coverage improvement that an increase in power of a single IBOC digital sideband can
achieve.

In past test efforts, which almost exclusively involved symmetric sideband operation, the total, combined,
integrated power of both the IBOC digital sidebands (in a 70-kHz bandwidth) was used to describe the
digital power in the signal (compared against the power of the analog carrier, in units of dBc). In order to
properly characterize the digital carrier power in an asymmetric implementation, the power of each digital
sideband must be stated separately. In this case, the convention is to express the power of each digital
sideband in the dBc equivalent to the fotal power in the equal sideband case, which can lead to confusion.

Using this convention, an asymmetric power profile of “-10 dBc / -14 dBc” describes the situation where
the upper sideband is at the symmetric total power equivalent of -10 dBc and the lower sideband is at the
symmetric total power equivalent of -14 dBc. Note that the power in each of these sidebands is actually -
13 dBc /-17 dBc since the power of individual sidebands (in the symmetric case) is 3 dB less than the
total power. It is important to keep this in mind when reading this report and the values in Table 1 are
denoted in this manner.

2 Operating Power

For these tests, WKLB operated at various total digital power levels from 14 dB to 10 dB below that of
the reference analog carrier (that is, -14 dBc to -10 dBc). The digital-to-analog power ratio was verified
by using a power meter to measure the digital sideband power; then transmission system loss and antenna
gain calculations supplied by the equipment manufacturers were used to establish the power ratio.

The Exgine Exciter used in these tests only had the functionality of making asymmetric power
adjustments in 1 dB increments, and the desired digital subcarrier profile for the two asymmetric sideband
runs conducted during these tests was set to a differential power of 4 dB. The upper IBOC digital
sideband power was not allowed to exceed -17 dBc (total digital power equivalent of -14 dBc), pursuant
to WKLB’s experimental FCC authorization, and was held at a constant power of -17 dBc¢ (= 0.1 dB /
2.3% power), monitored using the channel power function on a spectrum analyzer.

With the upper digital sideband power held to a constant -17 dBc, the measured lower digital sideband
channel power was -13.75 dBc and not the target -13 dBc (total digital power equivalent of -10 dBc),
probably due to power amplifier compression. Since 5 dB of asymmetry (the next increment) would have
put the lower sideband above its maximum authorized level of -13 dBc (at -12.75 dBc), we were
compelled to run conservatively with 3.25 dB of asymmetry as opposed to the target of 4 dB.

Table 1 and the spectrum analyzer plot shown in Figure 2 characterize the three operating powers for
these tests.
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

3 Transmitter Test Site

These tests were conducted using the RF transmission facilities of WKLB, Waltham, MA (Boston).
WKLB was granted experimental authority under FCC 47 CFR 73.1510 (d) to operate with digital power
levels up to and including -13 dBc (-10 dBc total digital power equivalent) on the lower IBOC sideband
and no more than -17 dBc (-14 dBc total digital power equivalent) on the upper IBOC sideband.

4 Transmission Facility Information

FCC Facility ID: 10542
North latitude 42° 18’ 377
West longitude 71° 14’ 14”

Asymmetric high-power IBOC authority per 47 CFR 73.1510 (d) granted 8/27/10 and expiring on 2/28/11

5 Radiation Parameters

AGL 290 m
G AMSL 30 m
RC AMSL 320 m

HAAT 272.27 m
ERP (analog) 14.0 kW
Symmetric operation TPO (digital) 655 W (-16.21 dBc / -16.21 dBc — mode MP3)
4 dB asymmetric opération TPO (digital) 12771 W (-12.21 dBc /-16.21 dBc — mode MP3)
3.25 dB asymmetric operation TPO (digital) 1136 W (-12.96 dBc / -16.21 dBc — mode MP3)

6 Antenna

ERI Model 1183-4CP-2 dual-input hybrid IBOC

7 Antenna Configuration

WKLB uses an ERI Model 1183-4CP-2 dual-input hybrid IBOC panel antenna: the configuration is

shown in Figure 1.
Class C ‘

Ana.log —» | Analog > | A
Exciter Amplifier

Linear Isolator
IBO.C __ | BOC 5 @ —»| D
Exciter Amphﬁer

Figure 1. Dual Input Antenna
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Figure 2. WKLB Asymmetric Sideband Operating Power

1026

1027

D/A Ratio Wa_lt_tTeIter Raw Channel Power (from Analyzer)
ota
(dBc
LSB,UQB Power || SB (dBm) | USB (dBm)| LSB - USB (dB)
(watts)
A7 117 655 -18.21 -18.25 0.04
13 /17 1136 -14.93 -18.18 3.25

Table 1. WKLB Operating Power
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

8 WKLB Asymmetric Sideband Test Routes and Interferers

Two routes, previously used for WKLB symmetric high-power testing, were run for these tests (shown in Figure 3).
The South Route, on I-95, begins just south of the intersection with I-495 and continues through Pawtucket and
Providence, R, finally ending at Route 3, South of West Warwick, RI. This route proved to be a good test of coverage
at various digital transmission power levels. The North Route begins at I-495 and follows 1-93 North through Derry,
Manchester and Hooksett, NH.

i

s & Desired
b WKLB

Figure 3. WKLB Test Routes
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels
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b) At right: WKLB @ -13.75 dBc / -17 dBc (-12.1 dBc total)

owdale

Figure 4. North Route, driving away — symmetric vs. asymmetric, different total digital power

The maps in Figure 4 compare coverage when driving away from the WKLB transmitter with the upper sideband
power held constant at -17 dBc and the lower sideband power raised by 3.25 dB to -13.75 dBc, for a total power of
-12.1 dBc. Note that the robustness of the lower sideband is compromised by a lower first-adjacent interferer: WWHK
Concord, New Hampshire.
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Figure 5. North Route, driving away — symmetric vs. asymmetric, same total digital power

The maps in Figure 5 compare 3.25-dB offset asymmetric coverage to the same 655-watt / -14-dBc total power as the
symmetric -17 dBc / -17 dBc (or -14-dBc total power) runs. The lower sideband power is set at -15.65 dB and the
upper sideband power is set at -18.9 dB, for a total power of -14 dBc. Note that the robustness of the lower sideband is
compromised by a lower first-adjacent interferer: WWHK Concord, New Hampshire.
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a) At left: WKLB @ -13.75 dBc / -17 dBc (-12.1 dBc total)
b) At right: WKLB @ -15.65 dBc / -18.9 dBc (-14 dBc total)

Figure 6. North Route, driving away — different asymmetric cases, different total digital power

Figure 6 shows the same route comparing two asymmetric (by 3.25 dB) power levels. The left map has the lower
sideband at the -13.75 dBc level and the upper sideband at the -17 dBc level, for a total power of -12.1 dBc. On the
right map, the power in each digital sideband was reduced by the same amount (1.9 dB) so as to achieve the same
total power level as the symmetric -17 dBc / -17 dBc (i.e., -14 dBc total power) case.
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a) At left: WKLB @ -17 dBc / -17 dBc (-14 dBc total)
b) At right: WKLB @ -13.75 dBc / -17 dBc (-12.1 dBc total)

Figure 7. North Route, driving towards — symmetric vs. asymmetric, different total digital power

The maps in Figure 7 compare coverage when driving toward the WKLB transmitter with the upper sideband power
held constant at -17 dBc and the lower sideband power raised by 3.25 dB to -13.75 dBc, for a total power of -12.1
dBc. Note that the robustness of the lower sideband is compromised by a lower first-adjacent interferer: WWHK
Concord, New Hampshire. (Compare these results to those in Figure 4: the situation is the same except for the fact
that the driving direction is away from the WKLB transmitter in Figure 4.)
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Figure 8. North Route, driving towards — symmetric vs. asymmetric, same total digital power

The maps in Figure 8 compare 3.25-dB offset asymmetric coverage to the same 655-watt total power of the
symmetric -17 dBc / -17 dBc (or -14-dBc total power) runs. The lower sideband power is set at -15.65 dB and the
upper sideband power is set at -18.9 dB. Note that the robustness of the lower sideband is compromised by a lower
first-adjacent interferer: WWHK Concord, New Hampshire. (Compare these results to those in Figure 5: the situation
is the same except for the fact that the driving direction is away from the WKLB transmitter in Figure 5.)
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North Route / Toward Transmitter
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a) At left: WKLB @ -13.75 dBc / -17 dBc (-12.1 dBc total)
b) At right: WKLB @ -15.65 dBc / -18.9 dBc (-14 dBc total)

Figure 9. North Route, driving towards — different asymmetric cases, different total digital power

Figure 9 shows the same route comparing two asymmetric (by 3.25 dB) power levels, driving toward the transmitter.
The left map has the lower sideband at the -13.75-dBc level and the upper sideband at the -17-dBc level, for a total
power of -12.1 dBc. On the right map, the power in each digital sideband was reduced the same amount (1.9 dB) so as
to achieve the same total power level as the symmetric -17 dBc / -17 dBc (i.e., -14-dBc total power) case. (Compare
these results to those in Figure 6: the situation is the same except for the fact that the driving direction is away from
the WKLB transmitter in Figure 6.)

Page 12



FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

Away From Transmitter

o BuAEDSOS,
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WKLB @ -17 dBc / -17 dBc (-14 dBc total)
Figure 10. South Route, driving away — symmetric sidebands
Figure 10 shows the South route which follows I-95 through Pawtucket and Providence, Rhode Island and eventually

ends at the intersection of Route 3. Note that south of Providence, the receiver experiences interference from an upper
first-adjacent interferer: WRNI 102.7 MHz.
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

_South Route / Away From Transmitter
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WKLB @ -13.75 dBc / -17 dBc (-12.1 dBc total)
Figure 11. South Route, driving away — asymmetric sidebands

Compare the map in Figure 11 with the previous symmetric run in Figure 10. The additional power in the lower,
unimpaired sideband improved overall robustness, especially at the edge of coverage.
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels
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WKLB @ -15.65 dBc / -18.9 dBc (-14 dBc total)
Figure 12. South Route, driving away — asymmetric sidebands, total power equivalent to symmetric

Compare the map in Figure 12 to the symmetric run in Figure 10. Coverage is very slightly diminished due to a slight
loss in coding gain due to the asymmetry.
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

South Routev / Toward Transmltter
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WKLB @ -17 dBc / -17 dBc (-14 dBc total)
Figure 13. South Route, driving towards — symmetric sidebands
The symmetric power run shown in Figure 13 follows I-95 from the Route 3 intersection through Providence and

Pawtucket, Rhode Island and eventually ends at the I-495 intersection. The start of the run, south of Warwick,
experiences interference from an upper first-adjacent interferer: WRNI 102.7 MHz.
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels
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WKLB @ -13.75 dBc / -17 dBc (-12.1 dBc total)
Figure 14. South Route, driving towards — asymmetric sidebands

Compare the map in Figure 14 with the previous symmetric run in Figure 13. The additional power in the lower,
unimpaired sideband improved overall robustness, especially at the edge of coverage.
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FM HD Radio™ Field Performance With Unequal Digital Sideband Carrier Levels

South Route / Toward Transmitter
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WKLB @ -15.65 dBc / -18.9 dBc (-14 dBc total)

Figure 15. South Route, driving towards — asymmetric sidebands, total power equivalent to symmetric
Compare the map in Figure 15 to the symmetric run in Figure 13. Coverage is very slightly diminished due to a slight
loss in coding gain due to the asymmetry.
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