Broadcast Auxiliary Services

Spectrum Challenges
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What are Broadcast Auxiliary £

Services?
e BAS is unique among FCC radio
services

= Most licenses are associated with a
primary broadcast station license

= Expiration and renewal is ¢
with the primary station

= Association is by Fa

Registratior noel \
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What are Broadcast Auxiliary Services?

e BAS includes several radio

services and bands S

= Land mobile - remote p|c
(RP)

0 HF (26 MHz)

0 High VHF (153

0 UHF (4 '
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What are Broadcast Auxiliary Services?

e BAS includes several
radio services and bands

= Aural Intercity Relay (Al)

= Aural Studio Transmitter |
Link (AS)

" 944 -952 MHz"
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What are Broadcast Auxiliary Services?

e BAS includes several radio services and
bands

= Television Pickup (TP)
= Television Intercity Relay (Tl)

» Television Studio Transmitter Link (TS)
0 2 GHz (2025 - 2110 MHz)
O 2.5 GHz (2450 — 2487.5 MHz)
0 7 GHz (6425 - 6525 and 6875
0 13 GHz (12.70 —13.25 GF

O UHF TV channels (Nc a1 3
filing) .
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BAS Common Uses

2-Way communications
(dispatch, cues, etc.)
= Portable handheld radios

= Vehicular radios (often in
company vehicles)

Wireless microphones

Mix minus; Interruptible
Fold Back (IFB)

Transmitter telemet
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BAS Common Uses

Television remote broadcasts
(ENG)

Studio Transmitter Links (STL)
External studios, bureaus (ICR)
Remote production (Camg era

back transmitte
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Types of Broadcast Microwave Statio
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D e e L

\

TV, LPTV, Internati

LPFM

* Broadcast stations (AM, FM,
e Aural Microwave

= Radio statior
Translator

Who Can Use BAS

e Remote Pickup



Who Can Use BAS

-

* Television Microwave e
» Television broadcast stations & s

(TV, TV Translators, LPTV -
secondary)

= Broadcast network entities
= (Not radio stations)

= Some bands are shared
Cable Television (CA
Common Carrier
(LTTS) licer '
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Who Can Use BAS

 Low Power (Wireless Mics, etc.)
= Radio, TV, and international broadcas
= Broadcast network entities

= Cable system operators tt
programmmg
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What is BAS Spectrum Worth?

* Broadcasters may take the value of thi
spectrum for granted but...

" |tisin limited supply
= Spectrum is in great der
= “Buy land. The, ren
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Spectrum is in Great Demand

e National Broadband Plan, in March 201C

= Recommends making 300 MHz avai
broadband use in the next five

" Recommends making 50C |
broadband use in the
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Spectrum is in Great Demand

 The 2 GHz band is beachfront property.

" The broadcast industry just lost 35
MSS/AWS. (1990-2025 MHz, the
old 2 GHz band) |

= CTIA (the wireless associz
to reallocate 15 MHz f
use. (2095-211
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Spectrum is in Great Demand

* The 2 GHz band is beachfront property.

" There is a proposal to auction some or a
1850 MHz band for broadband use, di
of Federal users from that banc

= A March, 2011 NTIA report
band as the ”prefer
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Spectrum is in Great Demand

 The 2 GHz band is beachfront property.

* DoD has recently been sharing (throug
coordination with broadcasters) tk
for satellite tracking, teleme

has describec
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The 2 GHz Band is in Particularly Great

Demand
 Immediately below the existing AWS-1 B
(2110 - 2155 MHz)

 Immediately above PCS G Blc
AWS-4 band frequencies |
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Contiguous Spectrum is Desirable

 Smart phones are tiny and packed with
electronics.

* Filters and additional electronics &
support multiple bands and tal
space. )

e Operation by multlp e car
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Financial Overview

e What’s the 2 GHz Band Worth?

= A 2011 Forbes Article Values Similar Spectru
to S0.69 per MHz-POP

= 2 GHz Band Spans 2025 - 2110 MHz;
= US Population ~316,580,600 Pec
= Value at $0.17 per MHz-POP =
= Value at $0.69 per MHz
= For Discussion Pu
At $0.43 per MH
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Financial Overview

 Here’s Another Way to Look at the Val
2 GHz:

= The Greater Madison, Wisconsi
Consists of about 850,000

= 85 MHz of Spectrum c
per MHz-POP'i |
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Financial Overview

The 7 GHz Bands (6,425 — 6,525 MHz and 6,875 — 7,125) MK
350 MHz Wide.

The 13 GHz band (12,700 — 13,200 MHz) has a banc
MHz.

In total, this is ten-times the bandwidth a

Even if valued at only $0.05 per M
billion for the United States; with

Along with 2 GHz, the appr
value is $24.5 B|II|on
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Financial Overview

 What does the Broadcast Industry pay for
spectrum?

= Nothing.
= Nada.

= Zilch. ”
" (Minor regulatory fees
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Financial Overview

 The Broadcast Industry Provides the
Public with Free, Over-the-Air Radio
and Television.

* Every Day, Broadcasters Provide:
= News
= Emergency Alerts
" Sports |
" Entertainment
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Broadcast Spectrum Losses

 Over the years, broadcasters have lost

significant expanses of valuable spe
" Entire 18 GHz aural band (los
= 35 MHz of the 2 GHz band
" 198 MHz of UHF
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Broadcast Spectrum Losses

 QOver the Years, Broadcasters Have Lost Significa
Expanses of Valuable Spectrum

= 7 and 13 GHz BAS bands are now shared ir
with Part 101 point-to-point Private ar
Fixed Service microwave users.

O FS link not permitted to cross E

O Requires broadcasters to
sites.

O Thankfully, elimi
broadcaste 3
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Financial Bottom-Line

Spectrum is limited and in great
demand.

Others are clamoring for BAS
spectrum — and getting it.

Broadcasters “Pay” for spectrum
by providing free, public interest
benefits to viewers.

Conclusion: Broadcasters must o ——
spectrum wisely and efficie

o
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Use Spectrum Wisely

e Present Land Mobile Issues
" |ncompatible frequency and bandwidth
= Communications users on broadbanc
* Chronic Microwave Issues
= |ncorrect or inaccurate lice
= Missing ENG receive si
= “Zombie” licenses —

* Only licens ] \\CAVELL
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Chunks — VHF and UHF Land Mobile

* “New” Rules (Circa 2003) changed land mobile
channels.

= Most VHF channels are assigned using
wide segments. (Was up to six 5 kt

= Most UHF channels are assigr
6.25 kHz-wide segment L (\
segments.) E

e Most licenses
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Chunks — VHF and UHF Land Mobile

455.3250 MHz

l J
1

25 kHz
e Here’s a graphical depictic
25 kHz bandW|dth UHF

* This channel has
455.3250 MFE
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Chunks — VHF and UHF Land Mobile

455.3000 MHz 455.3250 MHz 455.3500 MHz

There are other licensees in the area, also
immediately below and above our hyg

This is a very common example o Na
Unfortunately, it’s inconsistent wi
What'’s wrong with this
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Chunks — VHF and UHF Land Mobile

455.3250 MHz

1

The center frequency of 455.3250 is listed i
center frequency.

The 25 kHz bandwidth is evenly divisi
Therefore, 25 kHz is a legitimate ba

Notably, in this hypothetica
licensed as five 5 k C
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Chunks — VHF and UHF Land Mobile

455.3250 MHz

1

e Let’s take a closer look
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Chunks — VHF and UHF Land Mobile

1

e One 6.25 kHz segment cer
455.3250 MHz 4

= Resulting Bandwi
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Chunks — VHF and UHF Land Mobile

e Three 6.25 kHz segme 1S
455.3250 MHz

= Resulting Bandwi
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Chunks — VHF and UHF Land Mobile

455.3250 MHz

= Resulting Bandwidth:31.
= Resulting Bandw
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Chunks — VHF and UHF Land Mobile

455.31875 MHz

Or, for 25 kHz bandwidth using 6.25 kHz se
center frequency is required. |
Some equipment can’t be progra [

= Radio and TV stations ofte
for dispatch and commu

= This equipment
frequencies.
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Chunks — VHF and UHF Land Mobile

455.3250 MHz

e SBE has petitioned the FCC to p
segments to permit conve
frequencies to remain.

e This approach eli

five segmen en. I \ Rl L
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Chunks — VHF and UHF Land Mobile

e Under present rules, if you need to char
Land Mobile license, you may be fe
this challenge.

* In VHF bands, operation ‘
frequencies and bant
secondary. (See
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Communications Use of Broadband
Remote Pickup Channels

e Television stations have
access to three microwave g
e T g R
bands for ENG (television - <
remote pickup) purposes. — |

e Television stations can also
use 161/450/455 MHz
frequencies, which is
commonly used for.
dispatch, IFB, and cor
room communication.”
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Communications Use of Broadband

Remote Pickup Channels
 The only practical bands for radio station re
broadcasting are 161/450/455 MHz.

e The Rules set aside several wide &k
450/455 MHz channels for prc
transmission. |

e When a such a char
etc., the broadbane

wasted. ~ \ Rl L
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lnaccurate Microwave Llcenses

Many Engineering Managers
conduct regular audits of
their spectrum use and
licenses.

There’s much more to this "
task than checking whether =
a license exists for each
transmitter. |

It is vital that ea

accurate! - ' |
- \
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Why is Accuracy Important? =7

* |nterference Protection
= New systems are designed every day

" Frequency coordination is no longer ¢
by local SBE coordinators who &
with your facilities.

= |nstead, well-intentio.

coordinators must qas .0
information in the"FCEdata

r
¥ .
v
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Why is Accuracy Important?

* |nterference Protection

= Commercial coordinators are also de
you... to review and respond
Prior Coordination Notifi

license ag
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Why is Accuracy Important?

e e ]

* Premiere broz

B 0
& ImageLandsats, &
ADI2013 INEG]



Why is Accuracy Important?

* |Interference Protection
= |nterference occurs at the receiver.

= Accurate interference predictic
mitigation depends on accu
receiver coordinates and an

= Most license data Q\} ms
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Why is Accuracy Important?

* |nterference Protection

= This argument may not help: “But | was h

0 FCC’s “First In” policy has proven ineffe
omissions or errors in the “First In®

O We are aware of a California
victim of interference from:

O Errors in the radio"
argument and u
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lnaccurate Microwave Llcenses
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lnaccurate Microwave Licenses

e Arecent CM&A audit of the 7/13 GHz bz
found 1,961 licenses with obvious pr

» Fixed links with missing receive Ic
" Fixed Imks with receive Io -

= Fixed links witl
location discre
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lnaccurate Microwave Licenses

A Recent CMA audit of the 7/13 GHz band
1,961 licenses with obvious problems:

= ENG licenses missing receive locations

O Now required for 7 GHz and 13 G

e Useful for new industrial microy
sites.

O Not required for 2 GHz “
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lnaccurate Microwave Licenses
» The audit didn’t check for E ﬂ
these common but less _.., i
obvious problems: § e
= Missing receive antenna specs ﬂf/

0 Make and model | /
O Height above ground. (

= Sensible path le \

(Coordin- DS \ i\\\ CAVELL
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e The audit didn’t check for these

lnaccurate Microwave Licenses

3
,_

common but less obvious problems:

= STLs that don’t originate from the
current studio

= STLs that don’t transmit to the
current transmitter aa

(
= STLs with Multiple R , \
Main and Aux Broadeca

show just IVE \CAVELL
| s\\ MERTZ




lnaccurate Microwave

Licenses

 The audit didn’t check for these
common but less obvious problems:

= Fixed Point-to-Point with TX/RX
coordinates reversed

® |icenses associated to a sister s

O Once a common practlce to assoc
AM/FM BAS licenses with A

O Translator license 0
primary station.
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lnaccurate Microwave Licenses

e The audit didn’t check for these common but le
obvious problems:

= Common radio station emission designato
0 FM composite (Stereo) modulation on 8
O Digital modulation on analog license

O Digital main STL having an anal
emission designator :

O Incorrect bandwidth

O Exaggerated trar
makes received si

itz
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lnaccurate Microwave Licenses

e The audit didn’t check for these common
but less obvious problems:

= Common television station emission

designator discrepancies

O Twinstream® transmitter no
mode under an analog/digit

O Digital transmitter Dere
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Inaccurate Microwave Licenses

 The audit didn’t check for these
common but less obvious problem:

= Common Installation Discrepz
O Polarization Backwards =~

O Unrealistic EIRP on
ighored \

O Peaki
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Trends in Electronic News —— = =
Gathering '

e Reduction in mast heights
= |n-Vehicle Pneumatic: 55 feet
= Roof-Mounted Mast: 15 feet

= Either way, it’s high enough if
path clears obstructions.

* Reduction in antenna g
* Traditional ENG:
= Roof-Mo
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Trends in Electronic News
Gathering

 Low height, log gain transmit
antennas may make sense
when the central receive
antenna has great heig

e Even with tall receive Si
path blockage b
buildings ¢

\
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Trends in Electronic
Gathering ‘

N E W Euddefurdé‘r

e Suburban central receive g Ham pshlr? &/
sites are becoming more _n;ncm@‘ Porgrau
common. ; S N&shuah \7
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. 4nrthampiun R @h‘g‘mu Bﬂstﬂn
reduces signal losses, N sanf.eld — Wordbsterauincy
making low-gain - e i) = e e
. X - Hartfurd[f‘"r : ﬁ?rﬂwdence " |
transmitters practical. ‘ Cun,,rect,cut i<l St
* Permitsincreased . - New Heren
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Trends in Electronic |

News Gathering
e 3G, 4G, WiFi

= Claimed to go where
ENG and satellite
JEGEINEINE
impractical.

= Shared with public, - ’ .
bandwidthisn’t . C R Ff,."-i.' | “
always available. w B> 208
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Trends in Electronic
News Gathering

)

It’s brilliant to use capabilities of “smart phones.”

However, it can be dangerous to become
dependent on networks you don’t control.

A client regularly has a “cell phone free
test their traditional IFB and comm
systems. '

The news staff may complait
technology but this is"
the equipment v
how to use it.



e Combination of BAS

Trends in Electronic News Gathering

and Satellite
Technology. (L,

= ENG for “first mile”
and satellite bac ha
to a dlstan tudic

\
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