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US Television Station Frequencies
1941 (TV) 1962 (WM)-2009

Channel Band Video Color Audio Channel Band Video Color Audio

36 602-608 603.250 606.829 607.750

38 614-620 615.250 618.829 619.750
39 620-626 621.250 624.829 625.750
40 626-632 627.250 630.829 631.750
174-180 175.250 178.829 41 632-638 633.250 636.829 637.750
180-186 181.250 184.829 42 638-644 639.250 642.829 643.750
186-192 187.250 190.829 43 644-650 645.250 648.829 649.750
192-198 193.250 196.829 44 650-656 651.250 654.829 655.750
198-204 199.250 202.829 45 656-662 657.250 660.829 661.750
204-210 205.250 208.829 46 662-668 663.250 666.829 667.750
210-216 211.250 214.829 47 668-674 669.250 672.829 673.750
470-476 471.250 474.829 48 674-680 675.250 678.829 679.750
476-482 477.250 480.829 49 680-686 681.250 684.829 685.750
482-488 483.250 486.829 50 686-692 687.250 690.829 691.750
488-494 489.250 492.829 51 692-698 693.250 696.829 697.750
494-500 495.250 498.829 52 698-704 699.250 702.829 703.750
500-506 501.250 504.829 53 704-710 705.250 708.829 709.750
506-512 507.250 510.829 54 710-716 711.250 714.829 715.750
512-518 513.250 516.829 55 716-722 717.250 720.829 721.750
518-524 519.250 522.829 56 722-728 723.250 726.829 727.750
524-530 525.250 528.829 57 728-734 729.250 732.829 733.750
530-536 531.250 534.829 58 734-740 735.250 738.829 739.750
536-542 537.250 540.829 59 740-746 741.250 744.829 745.750
542-548 543.250 546.829
548-554 549.250 552.829
554-560 555.250 558.829
560-566 561.250 564.829
566-572 567.250 570.829
572-578 573.250 576.829
578-584 579.250 582.829
584-590 585.250 588.829
590-596 591.250 594.829
596-602 597.250 600.829




The Recent Past; Both Analogue And
Digital TV Carriers Present
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NEWS

Federal Communications Commission News Madia Information 202 | 418-0500
445 127 Street, S.W. intermet: hitp:iteww. foc.gov
Washington, D. C. 20554 T Tase-ass-saat
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FOR IMMEDIATE RELEASE: NEWS MEDIA CONTACT:
September 23, 2010 Bruce Fomano, 202-418-2124
Bruce Fomanofee. gov

FCC FREES UP VACANT TV AIRWAVES FOR “SUPER WI-FI® TECHNOLOGIES

Washington [).C. — The Federal Commmmicahons Commission today took steps to free up vacant
arwaves between TV channels — called “white spaces™ — to unleash a host of new technologes, such as
“super W1i-FL,” and nnynad other diverse appheations. Thas 1s the first sigmficant block of spectrum made
avallable for unhcensed use m more than 20 years.

TV white space spectrum 1= considered prime real estate because 1fs signals travel well making it ideally
smted for mobile wareless devices. Unlockmg this valnable spectrum will open the doors for new
mndnstries to anse, create Amencan jobs, and fuel new mvestment and mnovahon The Mahonal
Broadband Flan noted the mmportance of unheensed spectrum m creating opportunities for new
technologes to blossom and recommended that the Commussion complete the TV white spaces
proceeding as expedihoushy as possible.

The Second Memorandom Opimon and Order (Second MO&(Q) adopted today resolves numerous legal
and techmeal 1ssues. Notably, the Order eliminates the requremsent that TV bands devices that
imcorporate gpeo-location and database access pmst also melude sensing technology to detect the signals of
TV stations and low-power ampahary service stations (wireless microphones). It also requires wireless
m:rcphmmwhuseektnregmm III.'H'.'I.E Whmﬂz dal:baﬂutn:ﬂhﬁrﬂutﬂmynuﬂuﬁeaﬂmmlable
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Wireless Mics

TVBD TVBD
Analyzer Center Frequency: 562 MHz Span: 40 MHz



Digital Transition in the U.S.

m Since June 12, 2010 Wireless Microphones, IFB,
Intercommunications and In Ear Monitors Are

Authorized To Operate Below 698 MHz only
m White Space/ TV Band Device Interference

m Must Operate 1n Less Than 10% ot Previous
Radio Spectrum Used by Wireless Microphones

m 600 MHz UHF FCC Auction 13t ¥4 2016
m [ess Than 5% of UHF Spectrum Will Remain



e NEWS

Federal Communications Commission Mews Media Information 202 [ 418-0500
445 17™ Street, 5.W. ntpengt: hitgs/ e Soc gov

Washington, D. C. 20554
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FOR IMMEDIATE RELEASE: NEWS MEDIA CONTACT:

September 28 2012 Tammy Sun (202) 418-0505

FCC LAUNCHES FIRST-IN-THE-WORLD INCENTIVE AUCTION TO
REPURPOSE BROADCAST TELEVISION SPECTEUM FOR MOEILE
BROADEBAND; AUCTION SET TO UNLEASH WAVE OF ECONOMIC &
INNOVATION OPPORTUNITIES FOR U.5.

Market-based policy innevation will help alleviate growing ‘spectrum crunch’ while providing umgue
financial epporiuntnes and other benefits to broadcasters; Auchon planned for 2014

{(Washington, ID.C) — The Federal Commumecahions Commission today voted to officially launch the
mcentve auchon process, making the Unifed States the first nation 1 the world to implement thas major
polhcy mnovahon, which amms to reparpose broadeast television spectrum for mobale broadband use. The
concept was first mtroduced 1n the National Broadband Plan as part of the Commssion’s mmlt-pronged
strategy to meet skyrocketing demand for mohile Internet 1n the Umted States, and became the foundaton
for lemslation that was siened 1mto law m February 2012, As mobie device adophion confmues to srow
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Ch 14 Ch 37 Ch 51 band
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. . Duplex
Naturally occurring White Gap for
Spjac.e channel. Higher unlicense
activity as more TVWS d TVWS
devices enter the market




The Future? UHF Spectrum

2016-2020

470 MHz Wireless microphones 806 P'IHz

CHI4 —» /

UHF TV frequencies

DTVTmnsmnier i
I| | . | I g8 DTV
DTVTmnsmluer
Digital Dividend Now
I I New Services
Full Digital Scenario

*— UHF TV frequencies 2010 — «— 2010

DT"»r Transmi nier

Digital Dividend

) Future:
New Services

UHF TV frequenmes 20187 Broadband 20187 -

More Broadband services




Geo-location Database

-

Database shows which TV channels are
reserved for wireless mics and comms

* Registering event protects you from
interference on non-reserved channels

®

Licensed users get immediate access

®

Unlicensed users need FCC approval first

®

30-day advance notice required

® Expect them to be very selective



Geo-location Database
* Currently active databases:

® http://keybridgeglobal.com

® http://whitespaces.spectrumbridge.com/whitesp
aces/home.aspx

® https://prism.telcordia.com/tvws/home/contour
vis.shtml

® https://www.google.com/get/spectrumdatabase/

Professional Wireless Systems License
Assistance

® wWwWw.part/4.com



http://keybridgeglobal.com
http://whitespaces.spectrumbridge.com/whitespaces/home.aspx
http://whitespaces.spectrumbridge.com/whitespaces/home.aspx
https://prism.telcordia.com/tvws/home/contour_vis.shtml
https://prism.telcordia.com/tvws/home/contour_vis.shtml
http://keybridgeglobal.com/
https://www.google.com/get/spectrumdatabase/
https://www.google.com/get/spectrumdatabase/
https://www.google.com/get/spectrumdatabase/
https://www.google.com/get/spectrumdatabase/

Strategies for Dealing With This...

Don’t panic!

Careful system design + good quality gear
® Widest tuning range
® Best spectral efficiency
® Best filtering

® Proper set of features/tradeoffs for your application
Proper site evaluation

Band planning & frequency coordination

® Consider alternate frequency bands where appropriate

Register in the database for event protection
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Get the Antennas As Close to the

Performing Artist as Possible
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Metal Trays Reduce IMD
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RF Level Comparison In Tin Tray and Out

150 kHz Vin On  [RONESOf

AN 518. usz 054 MHz -93.6dBm e

IF—FAI:J_ Freq < 518.062 054 MHz K3 10 MHz RBVV:6.25 kHz
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Digital vs. Analog RF Spectrum

Fatpigdog Industries
& zubsidiary of Blueberry Technology, LLC

hrk: 1.283 kHz, -34.5 dB

s | [
2
[
[
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[
Analog modulation Digital modulation
concentrates the RF spreads the RF energy
energy around the across the channel.

carrier frequency.



Frequency Modulation
300-400 kHz band width




Enhanced Narrow Band

d Bandwidth
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DSB Suppressed Carrier AM
20 kHz band width
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RF Spectrum Band Planning

72-88 MHz

169-172 MHz
174-216 MHz
470-495 MHz

512-555 MHz

565-600 MHz
902-928 MHz
944-952 MHz
1.4 GHz
1.9 GHz
2.4 GHz

RF IFB Transmitters
°r °r
RF Intercom Recetvers

Wireless Intercom and
Microphone Recetvers

Wireless Intercom, IFB
and In Ear Transmitters

Wireless Microphones

Wireless Intercoms (Wiki)
Wireless Microphones (Part 74)
Wireless Microphones (Aero)
Wireless Intercoms (DECT)
Wireless Intercoms (WiFi)



Intermodulation Distortion




Untitled.ias - Intermodulation Analysis Systermn

IAS”“

¥ Home

N

TV Wizard

Edit View Telex Options

Make Telex -
Model BTR.-800 -

Range | ATX - O Single

Range

Properties Jason's Controls

aall

Calculate ﬂ:ﬁ Recalculate

16 Freguencies

= Untitled
- TV Stations (Chulucta, FL 32766)
- LLATSC(DTV): 11,17.21, 22,23, 26, 27. 30, 33. 39. 4
- Zone 1

£ BETR-200

- 532 550, Telex BTR-800 A TX
- 533 675, Telex BTR-800 A TX
- 638.075, Telex BTR-800 2 RX
- 638,975, Telex BTR-800 2 RX
- 642 025, Telex BTR-800 2 RX

- 642 875, Telex BTR-800 2 RX
= IEM

- 470,350,
. 471,825,
. 478.800,
- 483925,
- 509,125,
= Mics
- 580,100,
- 530,400,

- B0d 525,
1

Shure PSM-1000 G10
Shure PSM-1000 G10
Shure PSM-1000 G10
Shure PSM-1000 G10
Shure PSM-1000 G10

Shure UHF-R J5
Shure UHF-R J5
Shure UHF-R J5

| Candidate Freqgs Properties

i

S

L

& (8

Print Print
7 Preview

|5 candidates

Freq | Make Range

Channel

TV Ch

ATH
ATX
ATH
ATX
ATX

[[530.175  Telex
[[1532.250
[[1533.050
[[1535.225

[1535.675

Telex
Telex
Telex
Telex

™ 24
™ 24
™ 24
™ 24
™ 24

| IIIILIL 'l

Potential 3rds = 165,600

"y

||l| T Il |
Marker Freq: 597,143 (ch 35) -87.7db
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RADIO
NCTIVE
DESIGNS

The wireless audio industry is about to experience the most
challenging period in its history due to the FCC's allocation of
frequency bands that these devices transmit on. With the

introduction of digital television and frequency allocation for

other purposes, the wireless industry continues to be
increasingly burdened with less and less “space”

de

to operate within.

We
We are




Radio Active Designs
UV-1G Split Band

Wireless Intercomm System

VHE/UHF AM Narrow Band



RAD Addresses Spectral

Congestion and TVBD Ops
m All Packs Transmit in VHF from 174-216 MHz

B Modulation Scheme is Enhanced Narrow Band

m Allows operation of over 120 Devices Within
One 6 MHz TV Band

B Uses Internal Narrow Band Antennas for
Greater Chances for Success no antenna to lose

m Clears Up Radio Spectrum for Wireless
Microphones and In Ear Monitors



Familiar Rear Panel

ILIARY AUDIO_— STAGE TX2 (TX 142)
L AL

nNOuncE D CGEEED G
S T T
RELAY
CONTACT Model: UV-1G Base Station +-8-=

FCC ID: 2AABF-UV-1GBS
SEPARATE

IC: 11482A-UV1GBS
- a o1 - + L
e 2 WIRE 4-WIRE  (COMBINED) ypyT QUTPUT QUTPUT 13.8-21 VDC, 75W =

M LULE

Assembled in the USA e 2'WIRE

~




Coaxial Cable Types — Loss Over Distance

Coaxial cable allows remote positioning of antennas, but it also

attenuates the signal.

It is imperative to consider cable type and length for a particular

application.
(Loss at 698 MHz)
Coax Type Belden # dB/100ft.
RG-174/U 8216 27.0
RG-58A/U 8240 11.7
RG-8A/U 8214 5.6
RG-8A/U 9913F7 3.8

(at 200 MHz)

9dB
4 dB
2dB
1.5 dB



Stay Tuned
RadioActiveRF.com

Stoffo@RadioActiveRF.com



Thank You
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