%e of AM, FM an% i% Ean!s

* AM - Freeze on New Apps

AM - Minor Changes are allowed

FM - NCE, LPFM and New Commercial Freeze
FM - Translator Freeze - Minor Changes

TV - Band to be repacked - Minor changes only

FCC Incentive Auction NPRM

* Our central goals are to repurpose the maximum amount of UHF
spectrum for flexible licensed and unlicensed use, while at the
same time preserving a healthy, diverse broadcasting service.



ATVI Radio and enviror

e Dimmer Switches

imental noise

* Overhead power lines

* Florescent Lights - Ballasts

* LED lights - switching power supplies
¢ Computers - big and small

* Televisions, particularly with Plasma Screens
* Motors

* Switches

¢ (Car ignitions

* Lightning

* Electronic Filters

* IBOC



/ o
Proposals to ‘fix’ AM —won’t

» All digital modulation - reinventing AM

* Modify AM antenna efficiency standards - (downward)
* Wider use - modulation dependent carriers (saves elec.)
» Reduce day/night community coverage standards

¢ Eliminate the “Ratchet” rule — which reduces interference
contributions for minor changes

* Open window for FM translators for AM stations



!!Ig: Eadio — Sources oTInter‘erence

* FM radio not impacted as much as AM by noise (Thank
you Mr. Armstrong.)

» All side-mounted omni antennas are directional

* Weaknesses in FCC methodology 3-16 km terrain radials
* IBOC - short spaced stations

* LPFM - reduces FM coverage past protected 60 dBu

* Environmental noise - Computer routers



Station Signal Contours are 60 dBu - Mobile Analysis at -20 dBc

KVMR
BELEDZO001020AAK
Latitude: 39-14-47 N
Longitude: 120-57-48 W
ERP: 1.75 kwW

Channel: 208
Frequency: 89.5 MHz
AMSL Height: 1205.0 m
Elevation: 1173.0 m
Haoriz. Pattern: Omni
ert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Diglec Const: 15.0
Refractivity: 315.0
Receiver HE AG: 2.0 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

1 I - -
Terrain Profile to WMRP//\JJ

) e b

Ehreation jm]

KQEI-FM
BLED20110411AAT
Latitude: 38-42-38 N
Longitude: 121-28-54 W
ERP: 3.30 kww

Channel: 207

Frequency: 89.3 MHz
AMSL Height: 114.9 m
Elevation: 2.0 m

Hariz. Pattern: Directional
ert. Pattern: Mo

Doug Vernier
431 Main Sireei. Suiie 213
Cedar Falls, loma S0615%

Telecoonmunication Consultants

Scale 1:433 843

Ekm

5] 12 18

V-Soft Comminicatbns LLCee




Station Signal Contours are 60 dBu - Mobile Analysis at -14 dBc

KVMR
BLEDZ2000102048K
Latitude: 39-14-47 M
Longitude: 120-57-48 W
ERP: 1.75 kw

Channel: 208
Frequency: 89.5 MHz
AMSL Height: 1205.0 m
Elevation: 1173.0 m
Horiz. Pattern: Omni
Vert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Diglec Const: 15.0
Refractivity: 315.0
Recewer Ht AG: 2.0 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

KQEI-FM
BLED20110411AAI
Latitude: 38-42-38 M
Longitude: 121-28-54 W
ERP: 3.30 kw

Channel: 207
Frequency: 89.3 MHz
AMSL Height: 114.9 m
Elevation: 2.0 m

Horiz. Pattern: Directional
Vert. Pattern: No

Doug Vernier
451 Blain Sireel. Suiie 213
Cedar Falls, lowa 5613

Tel ication O M

1

| Terrain Profile to KVMR /U_J

Chratenin]

I s g

Sutter

R g

Interference, 44,821 - 27.2% |

Scale 1:483,843

] 12 18

V-Sait Commfn ications LLC ® &

Placy




KVMR
BLEDZ2000102044K
Latitude: 39-14-47 N
Longitude: 120-57-48 W
ERP: 1.75 kw/

Channel: 208
Frequency: 89.5 MHz
AMSL Height: 1205.0 m
Elevation: 1173.0 m
Horiz. Pattern: Omni
Vert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Recemer HE AG: 2.0 m
Receiver Gain: 0 dB
Tirme Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

KQEI-FM
BLED20110411AAT
Latitude: 38-42-38 N
Longitude: 121-28-54 W
ERP: 2.20 kw

Channel: 207

Frequency: 89.3 MHz
AMSL Height: 114.9 m
Elevation: 2.0 m

Hariz. Pattern: Directional
Vert. Pattern: Mo

Doug Vernier
vl Bdain Sireet. Suite 215
Codar Falls, lowa 50613

Telecommunication Consultants

Station $_ignal Contours are 60 dBu - Mobile Analysis at -10 dBc

| Terrain Profile to KVMR

Ehaton n]

[y P

Interference, 53,938 - 32.7% |

Scale 1:433,843

Ekm

W-Soft Commin ications LLC ® &



Profile Viewer

Path from KVMR toward KQEI-FM - to its 60 dBu Contour

B =n T )

[ Edit Settings... ] ’Hard Comr] [Save Graphic... ] ’ Copy... ]
1300.0 - 110.0
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1100.0-%

1000.0 A re0o
L1 e S
200.0 1 L Y —— A ™ n - 800 F
— (=
g 2o YRS AL 1 00 &
§ ™o ha O e N e S W7 N A 2
? w00, A AN S AR FAYE R
o — =
w5000 s PP Wh L s ] L so.0 éﬁ
400.0 4 L e f a: o=
300.0 4 W"hﬁv r 40.0
200.0 A 2
100.0 1 1‘?&‘"’ SN
0.0 20.0
0.0 10.0 20.0 30.0 40.0 &1.8
Distance (km})
Start Point End Point Options Legend
Latitude: 39-14-47 N Latitude: 38-55-58.45 M Signal: [KVMR (208) - { ] Terrai
errain
Longitude: 120-57-48 W Longitude: 121-15-35.06 W

Distance & Bearing
Distance: 41.77 km

’ Antenna Properties...

] | Field Strength

| [¥]Line of Sight

Bearing: 218.01 deg [

Draw Profile




A Find Information and Mapping Screen

Brint Chang

KVMR Ref
KVMR Co
KQEIHM 1st
KCAI 1st
KPJP 1st
KJIV Co
KZCA 2nd
E211DF 3rd
K209A0U 1st
KZCA 2nd
KAROQ 1st
KHAP 2nd
KXPR 3rd
K207CP 1st
KZFR 3rd
K207CP 1st
K209A% 1st
DE211EH 3rd
KZCT Co

Functions

FdESEE = Y

1:1.500.000
[FEC NGDE 20 S0c |

39 43 030 N

12114541 W

Ehv=F95.5 M

Contour Map Settings ~5cale

Elsd Ao &5

KV¥MR on CH 208 B1
ERP 1.75 kW
HAAT 346 7MW AMSL 1205 0M

=
T

Tools  View Help

[ = e >

KGQEI-FM on CH 207 A

ERFP 3.3 kW DA

HAAT 108.0M_AMSL 122.0

KQEI-FM's Pattern

4

lone

nﬁ i 100

=
Plymouth

5
?ﬁ;




KVMR to KQEI FM -20 dBc - Mobile 2 Meter Antenna

KQEI-FM
BLED20110411AAl
Latitude: 38-42-38 N
Longitude: 121-28-54 W
ERP: 3.30 kW

Channel: 207
Frequency: 89.3 MHz | Placer
AMSL Height: 122.0 m i

Horiz. Pattern: Directional
Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver Ht AG: 9.1 m
Receiver Gain: 0 dB

Time Variability: 50.0%
Sit. Viariability: 50.0%

ITM Mode: Broadcast

KVMR
BLED20001020AAK
Latitude: 39-14-47 N
Longitude: 120-57-48 W
ERP:1.75 KW

Channel: 208
Frequency: 89.5 MHz
AMSL Height: 1205.0 m
Horiz. Pattern: Omni

(|
e b

T

o

Scale 1:750,000

o

I]uu:. 'i-t.rrlll:r

Lcd.nr Fulls, [own 5llbl

mw mnmnim:lnn Consultants

jrieiy




a FMCommander

EV-5oft Communications®&

Minimum Spacings

FEile Print Settings Class Channel < Down > Up Find Views WatchDog Help About

WRNI-FM

WDRC-FM
WPXC
WFPR-LP
WBAZ
wOoDs
W277CE
WYPH-LP
wWOoDs
1592742
1593510
WWFS
WwWaQMC-LP
1594335
1581870

More...

M. Lat. 41 25 27.
W. Lng. 71 28 38.

84 M COR

Narragansett Pi
Waltham
Stonington
Hartford
Hyannis
Franklin
Bridgehampton
Boston
Montville
Manchester
Boston
Brockton
Auburndale
New York

East Falmouth
Worcester
Worcester

Current Tables
195 kw M CH 274 1027

Hammagansett
69.0 M HAAT

x| DATA:03-15-14 - Zone 1

M wini-fm. vsf
* Job: 03-16-14




e caused to WRNI-FM

WRHNI-FM
BLEDZ0120403AA7
Latitude: 41-25-27 N
Longitude: 071-28-28 W
ERP: 1.95 kW

Channel: 274
Frequency: 102.7 MHz
AMSL Height: 84.0 m
Elevation: 26.0 m

Horiz. Pattern: Omni
Vert. Pattern: No

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver Ht AG: 2.0 m
Receiver Gain: 0 dB
Time Variabilty: 50.0%
Sit. Wariability: 50.0%
ITM Mode: Broadcast

WHKLB-FM
BLHZO090515ABT
Latitude: 42-18-37 N
Longitude: 071-14-14 W
ERP: 14.00 kW
Channel: 273
Freguency: 102.5 MHz
AMSL Height: 220.0 m
Elevation: 47.0 m
Horiz. Pattern: Omni
Vert. Pattern: Mo

Do
W

g Vernier
m Si Saie 212
a0

Telecommunication Consulianis

_—

Interference to 14,272 people - 14.2 %

\




WRHNI-FM
BLEDZ20120403AA]
Latitude: 41-25-27 M
Longitude: 071-28-38 W
ERP: 1.95 kKW

Channel: 274
Frequency: 102.7 MHz
AMSL Height: 84.0 m
Elevation: 26.0 m

Horiz. Pattern: Omni
Vert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver HL AG: 2.0 m
Receiver Gain: 0 dB
Tirme Variability: 50.0%
Sit. Variabiliy: 50.0%
ITM Mode: Broadcast

WKLB-FM
BLH20090515ABT
Latitude: 42-18-37 N
Longitude: 071-14-14 W
ERP: 14.00 kw
Channel: 273
Frequency: 102.5 MHz
AMSL Height: 320.0 m
Elevation: 47.0 m
Horiz. Pattern: Omni
Vert. Pattern: Mo

Doug YVert
V1 M

Telecommunication Consuliants




WKLB-FM

Path from WRNI-FM to the 6o dBu Contour on Azimuth to

W Profile Viewer = [l = eeE-]
[ Edit Settings... ] Hard Copy... ] [ Sawve Graphic... ] [ Copy... ]
100.0 r 150.0
_\_\ 1300
50.0 4 ————— L 1100 =
E 7
5 I =
= 50.0 a
z =
= g
0.0+ ‘\\ 0.0 =
- 50.0
=50.0 - - 30.0
0.0 5.0 10.0 15.0 17.9
Distance (km}
Start Point End Point Options Legend
Latitude: 41-25-27 M Latitude: 41-34-18.88 M Signal: | WRNI-FM (274 -
= [ @79 | [7] Terrain
Longitude: 071-28-38 W Longitude: 071-23-33.79 W A

[ Antenna Properties... - [ Figld strength

Distance & Bearing - Line of Sight

Distance: 17.86 Bearing: 23.249 deg
[ Draw Profile ]




60 dBu Contours are Shown - Mobile Analysis -20 dBc 2 m Rcrv

WRUR-FM
BLEDZ0110810ABU
" | Latitude: 43-08-07 N
Longitude: 077-35-03 W
ERP: 15.10 kw

Channel: 2032 Interference 14,806, 1.8%
Frequency: 88.5 MHz
AMSL Height: 262.9 m T
Elevation: 205.0 m
Horiz. Pattern: Directional lagar —

Wert, Pattern: Mo — ! Wa
Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200

Dielec Const: 15.0 \_\ i
Refractivity: 315.0 )
Receiver Ht AG: 2.0 m 0 —_— -

Receiver Gain: 0 dB ﬁ
Time Variability: 50.0% o ] —
Sit. Variability: 50.0% B
ITM Mode: Broadcast 3

WEBFO |
BELED20080424ACE

Latitude: 43-00-12 M -~
Longitude: 078-45-56 W 208, '

ERP: 50.00 kW E _
Channel: 204 ) ngs
Frequency: 88.7 MHz Wyormning

AMSL Height: 305.0 m
Elevation: 178.0 m P

Hariz. Pattern: Directional — L
Vert, Pattern: No T e _‘“’\\)

215
—=— = Scale 1:884,615 y

km
52, E| 1 :

g o 20 30
Telec fon C 15 N V-Saft Coﬁn ications/u’{:/la‘@
(| ! nl




Mobile Analysis -20 dBc - 2 m Rcrv Height

WBFO
BLEDZ20080424ACE
" | atitude: 43-00-12 1
Longitude: 078-45-58 W
ERP: 50.00 kW

Channel: 204 Interferance 9,782 - 0.87 %
Frequency: 88.7 MHz
AMSL Height: 305.0 m
Elevation: 178.0 m
Horiz. Pattern: Directional iagard
Vert. Pattern: No — I
Prop Model: Longley-Rice
Climate: Cont temperate L
Conductivity: 0.0200

Dielec Const: 15.0 x—\\
Refractivity: 315.0 h

Receiver Ht AG: 2.0 m # !
Receiver Gain: 0 dB i — s -

Time Variability: 50.0%
Sit. Variability: 50.0% il
ITM Mode: Broadcast B -

WRUR-FM =
BLEDZ20110810ABU

Latitude: 43-08-07 N
Longitude: 077-35-03 W A
ERP: 15.10 kwW
Channel 203 208 ‘

Frequency: 88.5 MHz E
AMSL Height: 262.9 m ingsthn
Elevation: 205.0 m Wyorhing ™
Horiz. Pattern: Directional - a
Vert. Pattern: No

Scale 1:814,504

1 km

219, 30

I
0 10 20
B2 r/’\) W-Saoft %ﬂ kj.iaqions LLC

Teleo om0




Path from WBFO toward WRUR-FM - to its 60 dBu Contour

'@ protie Viewe

[ Edit Settings...

[Hard copy... | | save Graphic... | | copy...
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Latitude: gERiFY|
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Distance & Bearing

Distance: 48.15

Latitude: 43-04-10.19 N

Longitude: 078-10-54.13 W [

Bearing: 81.02

Signal: [WBFCJ {204)

Antenna Properties. ..

deg [

Draw Profile

- Terrain
Ml [V]Field strength
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WRUR-FM
BLEDZ0110810ABU
Latitude: 43-08-07 N
Longitude: 077-35-03 W
ERP: 15.10 kwW

Channel: 203

Frequency: 88.5 MHz
AMSL Height: 262.9 m
Elevation: 205.0 m
Horiz. Pattern: Directional
Vert. Pattern: Mo

Prop Model: Longley-Rice
Clirmate: Cont temperate
Conduckivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver HE AG: 2.0 m
Receiver Gain: 0 dB

Tirme Variability: 50.0%
Sit. Variahility: 50.0%
ITM Mode: Broadcast

WBFO
BLEDZO080424ACE
Latitude: 43-00-12 M
Longitude: 078-45-56 W
ERP: 50.00 kw

Channel: 204
Frequency: 88.7 MHz
AMSL Height: 305.0 m
Elewvation: 178.0 m
Horiz. Pattern: Directional
Vert. Pattern: No

Doug Vernier
411 Biaim Sireet. Sai
Cedar Falls, loaws

o O

Mobile Analysis, -20 dBc - 2 m Rcrv

Interference 42,388 - 4.7%

Scale 1:850,5952
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xthrfrom WRUR-FM to its 60 dBu ContouronAzir )

Oward VV Db

a Profile Viewer

L] Lol e (s

[ Edit Settings... Hard Copy... ] [Saue Graphic. .. ] [ Copy... ]
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Latitude: 43-08-07 M

Longitude: 0F7-35-03 W

Distance & Bearing
Distance: 23.91

lm

Latitude: 43-04-25.47 M Signal: [WRJ.JR.—FM (203)

-

- Terrain

Longitude: 0F7-51-56.16 W [ Antenna Pr ties. ..

- [ Field strength

| (] Line of Sight

Bearing: 253.498 deg
[ Draw Profile
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WRUR-FM
BLEDZ20110810ABU
Latitude: 43-08-07 M
Longitude: 077-35-03 W
ERP: 15.10 kW

Channel: 203
Freguency: 88.5 MHz
AMSL Height: 262.9 m
Elevation: 205.0 m
Horiz. Pattern: Directional
Vert. Pattern: Mo

WEBFO
BLEDZ20080424ACE
Latitude: 43-00-12 M
Longitude: 078-45-56 W
ERP: 50.00 kwW

Channel: 204
Frequency: 88.7 MHz
AMSL Height: 305.0 m
Elevation: 178.0 m
Horiz. Pattern: Directional
Vert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver Ht AG: 2.0 m
Receiver Gain: 0 dB

Tirme Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

Doug Vernier
Hir] Maim Sireet. Sa) }
lowws E

o A

Predicted IBOC Interference - 54 dBu Contours - Mobile Analysis -20 dBc - 2 m Rcrv Height
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WBFO
BLEDZ20080424ACE
Latitude: 43-00-12 N
Longitude: 078-45-56 W
ERP: 50.00 kwW

Channel: 204

Frequency: 88.7 MHz
AMSL Height: 305.0 m
Elevation: 178.0 m
Horiz. Pattern: Directional
Vert. Pattern: Mo

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver HE AG: 2.0 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

WRUR-FM
BLED20110810ABU
Latitude: 43-08-07 N
Longitude: 077-35-03 W
ERP: 15.10 kwW

Channel: 203
Frequency: 88.5 MHz
AMSL Height: 262.9 m
Elewvation: 205.0 m
Horiz. Pattern: Directional
Vert. Pattern: Mo

Doug Yernier
401 5
Ceadar Fal

Strcet. Sai
5, loaws SO0

i O

e
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- !
o
i — —
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E
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Interference 20,289 - 2.5 %

Mobile Analysis -10 dBc - 2 m Recrv Height




WRUR-FM
BLED20110810ABU
Latitude: 43-08-07 N
Longitude: 077-35-03 W
ERP: 15.10 kw

Channel: 203
Freguency: 88.5 MHz
AMSL Height: 262.9 m
Elevation: 205.0 m
Horiz. Pattern: Directional
Vert. Pattern: No

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver Ht AG: 2.0 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

WEBFO
BELEDZ20080424ACE
Latitude: 43-00-12 N
Longitude: 078-45-56 W
ERP: 50.00 kw

Channel: 204

Frequency: 88.7 MHz
AMSL Height: 205.0 m
Elevation: 178.0 m
Haoriz. Pattern: Directional
Vert. Pattern: Mo

Doug Vernier
4ir] s Street. Sail
Cadar Falls, lowa 506

Telex v

60 dBu Contours are Shown - Mobile Analysis -10 dBc 2 m Rcrv

Interference 75,047, 9.4%
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Map shows IBOC

Interference to Tra
) [

nslator Re-broadcasting KUNI

KUNI
BMLED19841106LWW
Latitude: 42-18-59 M
Longitude: 091-51-31 W
ERP: 100.00 kwv
Channel: 215
Frequency: 90.9 MHz
AMSL Height: 799.0 m
Elevation: 310.0 m
Horiz. Pattern: Omni
Vert. Pattern: No

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver HE AG: 9.1 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

| -20 dBc 9.1 m AG Rcrv

™

KNHSB
BLEDZ20100616ADO
Latitude: 41-32-43.80 N
Longitude: 90-22-23.6 W
ERP: 0.74 kw

Channel: 216
Frequency: 91.1 MHz
AMSL Height: 311.4 m
Elevation: 203.9 m
Horiz. Pattern: Omni
Vert. Pattern: Mo

Teleenmmn nication Consolinmts
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waMU
BMLEDZ20070112AHP
Latitude: 38-56-10 N
Longitude: 077-05-33 W
ERP: 50.00 kwW
Channel: 203
Frequency: 88.5 MHz
AMSL Height: 223.0 m
Elevation: 112.0 m
Horiz. Pattern: Omni
Vert, Pattern: No

Prop Model: Longley-Rice
Climate: Cont temperate
Conductivity: 0.0200
Dielec Const: 15.0
Refractivity: 315.0
Receiver HL AG: 2.0 m
Receiver Gain: 0 dB
Time Variability: 50.0%
Sit. Variability: 50.0%
ITM Mode: Broadcast

W204CH
BLFT20101018ACO
Latitude: 38-16-53 N
Longitude: 077-29-24 W
ERP: 0.027 kwW
Channel: 204
Frequency: 88.7 MHz
AMSL Height: 113.0 m
Elevation: 57.0 m
Horiz. Pattern: Omni
Vert. Pattern: Mo

Doug Vernier
411 Maim Sircen. Seie 113
Cedar Falls, lowas 30613

Telecommunication Consuliants

BLED20120927AEV
Latitude: 38-07-47 N
Longitude: 077-42-55 W
ERP: 3.50 kW

Channel: 202

Frequency: 88.2 MHz
AMSL Height: 211.0 m
Elevation: 113.5 m

Horiz. Pattern: Directional
Veart. Pattern: Mo

Double Interfering Stations to WAMU'
= F "ﬁl'ﬁf = ““‘! e LT
o I




P e

TV Interference

* Environmental Noise - DTV pixilation - black screen
* Low Band channels (2-13) weakness

* Repacking, Telco Interference

* No protection proposed for LPTV

* Longley-Rice — OET-69 - kwx points are thrown out
* Co-channel - unusual prpagation

* Noisy kids



Questions?

Doug Vernier

V-soft Communications
Telecommunications Consultants
dvernier@v-soft.com



