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Personally I think conservatives
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easier to run ‘em over.
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Translators and LPFM

®* Definition of Services.

®* History of Services.

®* Technical Stuff.

* Pitfalls.

* Jeremy’s Crystal Ball.

* Conclusion, Questions, and Discussion.



Service Definitions

® An FM translator is a station in the broadcasting
service operated for the purpose of
retransmitting the signals of an AM or FM radio
broadcast station or another FM broadcast
translator station without significantly altering
any characteristics of the incoming signal other
than its frequency and amplitude, in order to
provide radio broadcast service to the general
public. (47 CFR 74.1201)



Service Definitions

® FM translators come in several flavors:
®* Non-Commercial FM translator.

* Commercial FM translator.

* Fill-in translator.

* A translator cannot be non-commercial and
commercial simultaneously.

* A commercial translator is not necessarily a fill-
in translator.

®* ALL AM translators are fill-in translators.



Service Definitions

An LPFM station is quite simply a low power
non-commercial FM broadcast station.

Many of the rules applicable to full-power FM
stations apply to LPFM facilities.

Conceptually, they are somewhat similar to the
old Class D NCE FM stations.

LPFM facilities can originate material, while in
general translators cannot.



History of FM Translators

® 1970 — Translator service first created.

® 1990 — Major revision to translator rules.
* 1997 — Changes to US/Canada agreement.
* 2003 - ~13,000 translator applications filed.
* 2009 — AM translators authorized.

* 2013 — 3,000+ apps from 2003 dismissed.
®* 2013 - Final cleanup of 2003 window.



History of LPFM Facilities

® 1948 — Class D stations first authorized.
®* 1978 — Class D phase out begins.

* 1987 —
* 1993 —
* 1998 —
* 1999 —
* 2000 —
* 2001 -
* 2010 -

 PFM movement “starts” in lllinois.
Radio Free Berkeley.

 PFM movement gathers steam.
~CC proposes new LPFM service.
-CC creates LPFM service.

~irst LPFM filing window.

Local Community Radio Act.

® 2013 - Second LPFM filing window.



Translator Technical Parameters

®* Absolute maximum ERP of 250 Watts.
®* No specified height limit for fill-in translators.
* 47 CFR 74.1235(b) for non fill-in translators.
* East of MS River 4.5 mile 60 dBu radius.

* Zone I-A 4.5 mile 60 dBu radius.

* All other areas ~8.3 mile 60 dBu radius.

®* Convoluted HAAT determination.

Other limits by treaty or interference apply.



Translator Technical Parameters

Translator service contour function of primary.
60 dBu (1 mV/m) for non fill-in translators.

* 60 dBu for fill-in of class A, C3, C2, C1, CO, and C.
* 57 dBu (0.7 mV/m) for fill-in of class B1.
* 54 dBu (0.5 mV/m) for fill-in of class B.
* 60 dBu for AM translators.

* 60 dBu of AM translator must be contained
within both the 2 mV/m daytime contour and
25 mile radius centered on AM site.




LPFM Technical Parameters

® LP10 maximum ERP 10 Watts at 30 m HAAT.
®* Maximum HAAT of 100 meters (1 W ERP).

* Minimum ERP of 1 Watt at any height.

* No minimum contour distance.

* LP100 maximum ERP of 100 W at 30 m HAAT.
* Maximum HAAT of 450 meters (1 W ERP).

®* Minimum contour distance 4.7 km (2.9 mi).

* Maximum contour distance 5.6 km (3.5 mi).
®* No LP10 stations exist.



LPFM Technical Parameters

| P250 facilities proposed for rural areas.
| P250 facilities not implemented at this time.
~CC appears open to further consideration.
* LP10 class deleted.

* Only LP100 stations are authorized.

* Only LP100 stations will be authorized.




Signal Delivery
®* LPFM facilities generally originate programming.
Translators generally do not originate.

Off-air feed of translators.

Terrestrial feed of translators.

Satellite feed of translators.

* LPFM feed of translator.

Prohibitions on translator feed methods.



Protections

-

-

First come first served.

Translators secondary authorization.

LPFM protect 3" adjacent translator input.
Essentially no outgoing interference permitted.
Limited LPFM interference permitted.
Complaints are driving force for interference.



Facility Allocation — Part |

-

LPFM facilities generally follow spacing table.
No spacing requirements for translators.

IF spacing debatable at last word from Staff.
Translators generally follow contour protection.
2"% adjacent waiver possible for LPFM.
Section 74.1204(d) usable for translators.

3" adjacent applies to translators.

3" adjacent applies in limited cases to LPFM.



Spectrum Competition

~iling windows are similar to a dam bursting.
~CC underestimated translator demand in 2003.
~CC did not expect spectrum warehousing.
Auction 83 produced a conundrum.
Thousands of applications frozen for a decade.

Applications were short-form in 2003 so no
mechanism for clean up.

Congress mandated spectrum availability for
broadcast, translator, and LPFM.




Spectrum Competition

Many translator applications required dismissal.
®* Established market and national caps.

®* FCC established LPFM market grid concept.
Replaced process/dismiss all concepts.

* Top 150 radio markets studied.

* 30x30 or 20x20 minute grid established.

* Classified as spectrum available or limited.
®* Translator apps could not impact grid.

®* Impact based on spacings.



LPFM Grids
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LPFM Grids

Tlustration of Chicago Market A
LPFM Grid and Grid Buffer
October, 2013
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LPFM Grids
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LPFM Grids
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LPFM Grids
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LPFM Grids
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LPFM Grids
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Channel 263 Grid Analysis
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Facility Allocation — Part |

® Initial basis for translator allocation is contours.
®* Contour protection follows the usual ratios.
®* Protected contour based on class.

* Co-channel is -20 dB U/D ratio.

* 1%t adjacent is -6 dB U/D ratio.

* 279 and 3™ adjacent is +40 dB ratio.

* Alternate methods permissible.

* Alternate method usable only on 2"9 adjacent
for LPFM



Facility Allocation — Part |
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Section 74.1204(d)

®* The provisions of this section concerning
prohibited overlap will not apply where the area
of such overlap lies entirely over water. In
addition, an application otherwise precluded by
this section will be accepted if it can be
demonstrated that no actual interference will
occur due to intervening terrain, lack of
population, or such other factors as may be
applicable.



Section 74.1204(d)

Allows for alternate methods to be used.

Intervening terrain clause generally will not
apply in the Midwest.

Although accurate, Longley-Rice generally must
be augmented with another study.

A “simple” ratio study works very well for 2"d
and 3™ adjacent situations.

Such study can be used to show zero population
is affected by translator (or LPFM).



2nd/3rd Adjacent Studies

Antenna radiation varies in vertical plane.

Study works better when translator or LPFM is
closer to the facility under consideration.

|deal situation is co-location.

Method generally does not work when

translator or LPFM is at, or close to, protected
contour.

Basis of study is free-space calculations.

Power density is related to field strength
through free space impedance.



2nd/3rd Adjacent Studies
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2nd/3rd Adjacent Studies

®* Closest ground approach: 20.4 m (67 feet)
®* Horizontal distance: 74.6 m (~245 feet)

®
¥

s ©2013 Google G ' th
) o?g@ar
Yo i $7 Imagery Date: 9/28/2012  39°09'03.10" N 88233'41.04" W elev/.590.ft  eyelalt 2761 ft )



2nd/3rd Adjacent Studies

Local terrain should be considered.
* Site elevation may vary approaching structures.
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2nd/3rd Adjacent Studies

Local terrain should be considered.
* Site elevation may vary approaching structures.
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2nd/3rd Adjacent Studies

e
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Local terrain should be considered.
Site elevation may vary approaching structures.




More on interference studies

®* Absence of interference does not necessarily
follow from lack of contour overlap.

®* The converse is also true.

* Contour proximity can be a huge pitfall for
translators in co- and 15 adjacent channel
situations.

* “Grantability” versus “Survivability”



“Grantability” versus “Survivability”
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“Grantability” versus “Survivability”
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“Grantability” versus “Survivability”

e = B = pi— ym =T
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Jeremy’s Crystal Ball

®* LPFM demand will be robust.

®* Expect interference from new LPFM.

* Minimal avenues for mitigation.

* No hammer unless community of license.
* Another translator window possible.

* Likely limited to AM licensees.

®* Should mainly impact more rural areas.

®* Fewer translator relocation opportunities.



Translators and LPFM

Questions and
Discussion

Jeremy D. Ruck, PE
Canton, lllinois
jeremy@jeremyruck.com / 309.647.1200
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