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No matter how well you maintain your life, there are bound to be ups and
downs. Of course, just by selecting WheatNet-IP, you're already practicing
the best pcssible regimen of preventative medicine. Its robust architecture
and hyper-intelligence ensure that it’s out there racing to the finish line,
every minute of every day. Each BLADE (what we call our super smart
nodes) knows the full configuration of its network, ensuring there is no
single point of failure. And while all networks have a backup system, we
go way beyond that: WheatNet-IP offers as many points of recovery as
you have BLADES in your system.

But, every now and then. something MAY happen that might call for the
replacement of a BLADE. In the exceptionally unlikely event that a BLADE
should fail, just plug an aiternate in and you are up and running. Since
each BLADE has the entire WheatNet-iP Intelligent Network’s configuration
embedded in its DNA, the new BLADE inherits its function immediately

and you are back up and running. Pretty cool, eh? J&
- ~ -

THE INTELLIGENT NETWORK™

phon 638-7000 | WheatNetlP.com | sales@whe

g’l VVimeot riorns

13 YOUR ACIP NETWORK AN INTELLIGENT NETWORK?

Download the FREE white paper
“The Technical Case for the
Intelligent Network”

at WheatiP.com
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™ WHY MORE BROADCASTERS
are choosing Nautel

More than 1,750

AUl capable

transmitters
| shipped.

MORE Control

_g AUl: Advanced User Interface

Nautel invented the AUI system with its advanced
control and instrumentation to help engineers

SAVE TRIPS, SAVE TIME and SAVE MONEY.

MORE Support

Nautel has never discontinued support for any product, ever. That's just one
reason why Nautel support is renowned in the industry. New innovations like
the AUl not only help you but help us support you when you need us most.

MORE To Count On

#1 Nautel has emerged as one of the world’s largest
manufacturers of Radio Broadcast transmitters.

ZERO debt

Nautel is a conservatively managed company free of debt.

Four Decades of consistent ownership.
1 0,000+ Nautel transmitters shipped.

Making Digital Radio Work. nautel.com

World Radio History
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GREAT CODEC

TWO GREAT SOLUTIONS
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iPhone with
Report-IT App

Bridge-IT IP Codec

Bridge-IT at

Studio Bridge-IT IP Codec Radio Transmitter Tower

 dealer today

Tielinev

www.tlieline.com 317-845-8000 www.tieline.com

* iPhone and App Store are trademarks and/or registered trademarks of Apple Inc., registered in the U.S. and other countries.




FCC Extends EAS CAP Compliance Deadline - Again

The Federal Communications Commission
has extended the deadline for broadcast stations

date by which EAS participants must be able
to receive CAP-formatted EAS alert to June
30, 20127

The FCC explained that more time is needed
to revise Part 11 of the FCC Rules so that it can-
not impose a deadline by which EAS partici-
pants must receive CAP-formatted alerts.

> EAS Equipment Rundown:
http://radiomagonline.com/studio_audio/
EAS/eas-cap-equipment-2010/

> EAS CAP/FAQ:
http://radiomagonline.com/studio_audio/
EAS/eas-cap-faq-2010/

to have their Emergency Alert System equip-
ment be CAP compliant to June 30, 2012. The
previous deadline was Sept. 30, 2011.

The FCC said, “In this Fourth Report and
Order, we have revised the rules to extend the

2007

Oct. 7: CSRIC
recommends Part

2009

June 9: ECIG
releases CAP

2010

Feb. 28-March 1: Annual National

2011

makeover. Looks at delivery across
variety of platforms, adoption of
CAP and access for the disabled.
Also ads local gov. alerts.

approves CAP v1.1
USA IPAWS Profite
Version 1.0

180 days to 360. ho!d town hall webinar.

April 5;: EAS-CAP Industry Group
(ECIG) releases EAS implementa-
tion guide draft for comment.

2,206

Total number of reg-
istered attendees for
the 2011 Radio Show
in Chicago. This rep-

Oct. 21: Industry
groups file for CAP
countdown extension.

. - Feb. 3: NAB/NASBA hold
(VY] July 30: FEMA . EAS Summit held in DC. 175 people EAS Guide v1.0. U GAP @iEnge, virtual town hall on EAS. Sept. 16: FCC
announces intention ¥

= to adopt CAP duri from 44 states and territories attend. July 1 Oct. 27: SBE extends CAP

— oacep unng A delay in the OASIS approval of uty 1o S March 10: NAB/NASBA compliance

d 1Q2009. CAP v1.2 pushes FEMA's 180-day OB rengx; focus | hold webinar on deadline to

approves on implementing CAP.

= 1 clock to 4Q2010. ol I | June 30, 2012,
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<t November: IPAWS Technical Sept. 30; FEMA Nov. 18: FCC extends July 29: Groups petition to
. 3 Specification to Common adopts CAP EAS compliance deadline extend deadiine 180 days

g July 12; FCC launches EAS MBI OASIS Alerting Protocol v1.2 v1.2 for EAS to Sept. 30,2011 - from | june 16: NAB/NASBA
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May 26: FCC reieases third
FNPRM proposing new rules
to integrate CAP.

Radio magazine
Wins 2011 ASBPE
National Award

NRSC Updates
IBOC Digital

On Aug. 4, 2011, the American Society of
Business Publication Editors (ASBPE) held
its annual awards banquet during the ASBPE
National Editorial Confer-
ence in Chicago. In July, Ra-
dio magazine was honored
with a Regional Gold Award

in the Regular Department
category for Sign Off, the
monthly feature at the end
of each issue.

In the national Best
Technical Article category,
the March 2010 Trends in
Technology article called

N/ACIP: Simplifying Codec Connections”
by Doug Irwin, CPBE DRB AMD, was rec-
ognized. Congratulations to Doug Irwin for
his recognition. Irwin has also received best
article awards from the Society of Broadcast
Engineers for his work.
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resents a 24 percent
increase over the 2010
Radio Show.

The Federal Commu-
nicaitons Commission
has released a 148
-page Draft Program-
matic Environmental
Assessment (PEA) of
the Antenna Structure
Registration Program.

The 131st AES
convention educa-
tion program includes
case studies, tutorials
and a one-on-one
conversation with Ben
Folds. The conven-
tion will be held in
New York at the Javits
Center Oct. 20-23.

Monroe Electronics and
its Digital Alert Systems
(DAS) subsidiary

have appointed Jim
Heminway as Monroe
Electronics’ COO.

During his comments
at a webinar on public
safety, FCC Commis-
sioner Copps stressed
the need to “find solu-
tions that will protect
our country in times of
emergency.”

The FCC has released
a 148-page Draft
Programmatic Envi-
ronmental Assessment
(PEA) of the Antenna
Structure Registration
Program.

Radio Standard

The National Radio Systems Commit-
tee (NRSC), co-sponsored by the Na-
tional Association of Broadcasters (NAB)
and the Consumer Electronics Associa-
tion (CEA), adopted an updated version
of its in-band/on-channel (IBOC) digital

radio broadcasting standard, NRSC-5-C.
The new version includes more than 70
modifications that address improve-
ments and refinements to the HD Radio
system benefitting both broadcasters
and listeners.

The modifications in this new version
include the ability to use asymmetric side-
bands, new modes of operation, and up-
dated RF masks. A major part of this work
has been the update of “reference docu-
ments” by iBiquity Digital, which contain
the technical details of the standard.
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Tell us where you think the mic icon is placed on this issue’s cover and you could win Hosa HDC-800 headphones. Send your entry

to radio@RadioMagOnline.com by Nov. 10. Be sure to include your guess, name, job title, company name, mailing address and
phone number. No purchase necessary. For complete rules, go to RadioMagOnline.com 1 F_-:.I | n
E.—. oy PrL
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JetStream MINI IP Audio Networking System s

Logitek Jetstream IP audio networking is smart and our lineup of

surfaces gives you more choices. JetStream MINI covers all your console
and routing options whether it’s for a large standdlone console,

a smaller desktop control surface or aspace-saving virtual controller. T ! :
You decide what's best for your operation.With JetStream P

audio networking, it’s all about smart choices.

Next generation ‘smart’ IP audio. JetStream supports the

latest IP and Ethernet protocols for affordable,

_ An A.\:\ RARR |
easy and ultra-fast audio networking. AT LA \
' ZE68E 281 ‘

More 1/0 choices for all sources and destinations. Remora
Just one JetStream MINI handles 64 digital or analog inputs/outputs
of your choice and up to four Logitek control surfaces or vScreen
virtual controllers of your choice. Choose what you need. e
Everything you need is in one user-configurable, 64-channel node.
Your JetStream can have mic inputs, line-level ond digital 1/O,
built-in EQ, dynamics and mic processing, profanity delay, GPI/O,
Internet codecs, WAN support, automation interface,

battery power and e whole lot more.

No computer science degree needed. JetStream 1P audio
networking is super easy to set up with built-in memory and automatic

configuration. Just plug in and let JetStream do the rest.
Affordable and flexible, Regardless of studio size,

Logitek’s smart architecture allows you to get more done for less.

Complete systems start at under $6000.

Logitek Electronic Systems, Inc. | Phone: (713) 664-4470 | Toll Free: (800) 231-5870 | ogitekaudio.co . -
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A New Look and Feel

am sure you noticed that Radio magazine looks different
this month. It's a new design and we think you’ll like it.
No doubt you first noticed that this issue is a little larger

than our previous edition. It’s still an easy-to-read magazine
size, but we have a little more space to deliver the information you need. Now
that you're inside 'm sure you'll see that the new look is fresher, bolder, more
focused and easier to read. The cosmetic changes can be found throughout
the issue, but the presentation itself is part of our ongoing commitment to
you: We provide the relevant and important information you rely on to help

you do your job better. Everything we do is focused on providing meaningful content.

You know that the latest industry news in posted daily at RadioMagOnline.com. Every-
thing in print also appears online, but the monthly edition of Radio magazine provides
insight and analysis with an expert voice. The print edition also provides practical context.
Our seasoned contributors — Jeremy Ruck, Lee Petro, Kevin McNamara, Doug Irwin, Chris
Wygal and many others — work in radio. It’s their job and their passion, and they bring this
experience to you every month.

So with the new design comes a renewed focus on the information we deliver. Radio
magazine has been and always will be about the technology of radio broadcasting, from the
mic to the transmitter or streaming server.

The seeds of this redesign were planted almost a year ago. We gathered ideas, talked to
readers and refined the process to achieve what you are holding right now. We're proud of
what we have achieved. Let us know what you think at radio@RadioMagOnline.com.

CAP DEADLINE EXTENSION

On Sept. 16, the FCC ruled to extend the Common Alerting Protocol compliance deadline
from Sept. 30 until June 30, 2012. 1 think I heard a collective sigh of relief that afternoon. While
the extension allows some leeway, there are those who think the extension was not necessary.

I'talked to several people heavily involved with EAS at the Radio Show, including manu-
facturers. From a practical standpoint, the extension was needed. The rules say stations must
have the ability to receive CAP-encoded messages, but in reality that was still theoretical.
There was nothing for a station to connect to for the CAP Messages.

Manufacturers reported that while FEMA has a server online for them to test CAP compli-
ance, the servers were not reliable and would go offline too often. It’s hard to test a system that
isn't there. The manufacturers also told me that many stations were still hesitant to purchase
equipment because there were too many unknowns and undefined elements in the Rules,

The FCC admits there are lots of Part 11 updates that need to be put in place, which was the
main reason for the extension, All these factors make the extension a logical move by the FCC.

But with the extension comes the chance of further delays. We all work on deadlines. As
a deadline approaches, we work harder to meet it. The (now changed) looming deadline was
stirring lots of action from stations. The manufacturers were already working hard on the
problem. With the extension, I fear much of the station effort momentum will be lost. With
nine months to go, many will ignore the situa-
tion until July 30, 2012.0

v Se

Chriss Scherer | Editor

OCTOBER 2011 | radiomagonline.com

Rradio

THE RADIO TECHNOLOGY LEADER

October 2011 1Vol. 17 No. 10

EDITORIAL

Editor: Chriss Scherer, CPBE CBNT
cscherer@radiomagonline.com
Senior Associate Editor: Erin Shipps
eshipps@radiomagonline.com

TECHNICAL CONSULTANTS

Contact them via radio@radiomagonline.com
Kevin McNamara, Computers and Networks
Jeremy Ruck, PE., RF and Transmission

Lee Petro, Legal

Russ Berger, Broadcast Acoustics

Doug Irwin, CPBE DRB AMD, IBOC

CONTRIBUTORS
Doug Irwin, CPBE DRB AMD

Chris Wygal, CBRE

CORPORATE

President and CEO: Steve Paim

Chief Financial Officer: Paul Mastronardi
Controller: Jack Liedke

Group Circulation Director: Denise Robbins

Vice President of Web Development: Joe Ferrick

VIDEO/BROADCAST GROUP
Executive Vice President: Carmel King
Vice President of Sales/Group Publisher: Eric Trabb

ADMINISTRATION AND PRODUCTION
Editorial Director: T. Carter Ross
Production Director: Davis White
Production Publication Coordinators:
Karen Lee, Carolina Schierholz

Advertising Coordinator: Caroline Freeland

CIRCULATION

Associate Circulation Director,
Audience Development: Tracey Dwyer
Circulation Manager: Kwentin Keenan
Circulation Coordinator: Michele Fonville

ADVERTISING SALES REPRESENTATIVES
Associate Publisher, U.S. Sales: Steven Bell
sbell@radiomagonline.com | 212-378-0400 x519

Southern Europe, Africa, Middie East: Rafaella Calabrese
rcalabrese@broadcast.it | +39 02 9288 4940

UK, Ireland, Central and Northern Europe: Graham Kirk
gkirk@audiomedia.com | +44 1480 461555

Japan: Eiji Yoshikawa

callems@world.odn.ne.jp | +81 3 3327 5759
Asia-Pacific: Wengong Wang
wwg@imaschina.com | +86 755 83862930/40/50
Member: American Business Media

A NewBay Media Publication

NewBay Media, LLC
‘ NewBay 28 East 28th Street, 12th floor
Media New York, NY 10016

SUBSCRIPTIONS: 0

REPRINTS:
NewBay@wrightsmedia cor

PHOTOCOPIES:

Copyright 2011, NewBay Media, Inc. All Rights Reserved.



comrex.co

ACCESS IP Codecs
Make Remotes as
Simple as 1-2-3-4G!

4G Wireless Technology has completely changed the game
for remote broadcasts. 4G services offer lots of bandwidth,
low delay and incredible performance improvements over 3G.
And now, Comrex makes it super easy for you to utilize 4G
with no external routers, no difficult configuration...

just plug-and-play, 4G Simplicity.

Nhvns  Remas se Covguee

1S S (Port Rast . NAT)

Lscpbach

1) Buy a pair of ACCESS IP Codecs and you'll get a pair of
BRIC-TS Licenses FREE (a $500 Value). BRIC-TS makes it
easy for your codecs to connect even when they are behind
routers and firewalls. Comrex will create your BRIC-TS
Account and configure your codecs before they ship.

2) Obtain o 4G account and 4G USB modem™ trom your
favorite wireless provider.

3) Connect an ACCESS codec to your studio’s Internet
connection (no static IP required). Connect your 4G USB
device to your ACCESS codec in the field.

”

4G) Look for your “Studio” icon ¥ to appear on your “Remote
unit. Then Select and Connect and you're on the air!

*To see a list of supported 4G USB modems and complete
promo details, go to:http://www.comrex.com/promo

Or scan the QR code with your Smart Phone: [m].K¢

. LE

* 3G+ WiFi+ 4G * BGAN / VSAT + PSTN » DSL

(ACCESS)

2USsB
UPGRADE YOUR ACCESS CLASSIC TO SUPPORT 4G - FREE! & o )
Your ACCESS Classic can be upgraded for 4G support... / e
absolutely FREE! Just update your firmware to the VB (
latest version, available on our website: m B
http://www.comrex.com/support/products/access.html ‘/ u ésmsuﬁmAw

19 Pine Road, Devens, MA 01434 USA Tel: 978-784-1776 * Fax: 973-784-1717 ¢ Toll Free: 800-237-1776 * e-mail: info@comrex.com

Ofter volid tor US customers only Offer expires October 31, 2011



MANAGINGTECHNOLOG

by Kevin
McNamara

he Occupational Safety and Health
Administration (OSHA) was
formed under the Department of
Labor in 1970. The agency is tasked
with regulating the safety and health of employees
in the workplace. Many people find the regula-
tions promulgated by OSHA to be excessive and
expensive to enforce, but the fact remains, these
regulations exist and are enforceable by fines and
possible jail time. As part of the original OHSA
Act, individual states and territories are encour-
aged to form their own program if desired, “states
must set job safety and health standards at least
as effective as comparable federal standards.”
In many cases the state standards exceed those
specified by the federal regulations.
All typical broadcast stations have portions

OSHA Compliance

L I I I I I R R R N A I A A N

These states and territories have approved State Plans: Alaska, Arizena, California, Con-
necticut, Hawaii, lllinois, Indiana, lowa, Kentucky, Maryland, Michigan, Minnesota, Nevada,
New Jersey, New Mexico, New York, North Carolina, Oregon, Puerto Rico, South Carolina,
Tennessee, Utah, Vermont, Virgin Islands (not pictured), Washington and Wyoming. The plans
in Connecticut, llinois, New Jersey, New York and the Virgin Islands cover public sector (state

of the operation that could trigger potential
OSHA or state scrutiny. Obviously stations
with old facilities, particularly transmitter sites
are the most likely areas, but even the newest

10

facilities could have hidden issues. Here are a
few areas of safety to consider.

ASBESTOS

Any construction activities that might dis-
turb materials containing asbestos are prohib-
ited under law. The materials must be sampled
and identified by a certified person prior to
working in the subject area. Typical asbestos
containing materials could include: insulation,
roofing materials, fireproofing, plaster, drywall
compounds, floor and ceiling tiles, etc.

People involved with the removal of asbestos
materials must be trained and comply with all
OSHA, EPA and state regulations. The federal
OSHA standard requires that personnel working
with asbestos be trained, monitored for exposure
and medically evaluated. Personal Protective
Equipment (PPE) and engineering controls must
be used in the removal process. There are also ex-
tensive requirements for the subsequent handling
and disposal of asbestos containing material.

OCTOBER 2011 | radiomagonline.com

and local government) employment only.
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LOCKOUT TAGOUT (LOTO)

Making sure the power is de-energized from
a cabinet you are working on seems obvious, but
from my years in the business, that may not al-
ways be the case. Over the years, engineer fatali-
ties and injuries have occurred when engineers
were called to the transmitter site and tried to
quickly fix something only to touch an energized
component while grounded. LOTO takes this to
a higher level, requiring a worker to physically
lock and tag circuit breakers and disconnects
to prevent another person from inadvertently
turning it back on. Even the minimum OSHA
requirement for LOTO requires this process
as well as ensuring the discharge of any stored
energy, such as that from a dc power supply.

CONFINED SPACES

Not as common in a broadcast facility but

worth talking about is working in a confined
space, which is characterized as a space large
enough for a person to enter, but with limited
egress. The space may also contain some form of
hazard such and toxic gasses, electrical equipment,
potential to fall or a mechanical hazard. Activities
occurring in a confined space required a permit,
which can be obtain upon proper showing that all
conditions have been met for safe entry and that
an emergency plan has been devised.

TOWER CLIMBING

According to Wireless Estimator (www.
wirelessestimator.com) there have been five
deaths so far in 2011 as a result of climbing
communications towers. Two of the reported
fatalities were the result of a rigging failure with
a gin pole during the construction of a 500’
broadcast tower in Indiana.
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This is perhaps why tower climbing is
ranked among the most dangerous jobs in the
United States. OSHA addresses the issue of fall
protection under OSHA Fall Protection Code
1910.66 App C, which outlines the compliance
of fall protection requirements for climbers on
communications towers and other structures.
The American National Standards Institute
(ANSI) has developed a more comprehensive
standard that incorporates all of the require-
ments in the OSHA regulation and clearly
defines issues generally not fuily defined within
OSHA law, such as hazard analysis, rescue
plans, and anchorage requirements for fall

restraint systems and work positioning systems.

This is known as ANSI Z359.2 and is the gener-
ally accepted standard most tower climber
training and safety programs utilize. All per-
sonnel climbing towers should be certified by

a recognized certification organization such as
NATE or Comtrain. Always ask to see proof of
certification (typically called a climb card).

HEARING PROTECTION

Many on-air personalities have mild to
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severe hearing loss as a result of spending their
shift with monitors and headphones cranked.
OSHA specifies the maximum amount of
sound exposure in CFR 1910.953.

According to the rule: When employees are
subjected to sound exceeding those listed in

Duration

day (hours)

0.25 orless
Table 1. Permissible noise exposure
as per OSHA Table G-16. Exposure
to impulsive or impact noise should
not exceed 140dB peak SPL.
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MANAGINGTECHNOLOGY!

Table G-16, feasible administrative or engineer-
ing controls shall be utilized. If such controls
fail to reduce sound levels within the levels

of Table G-16, personal protective equipment
shall be provided and used to reduce sound
levels within the levels of the table.

You can find the entire text of this
OSHA regulation at http://www.osha.gov/
pls/oshaweb/owadisp.show_document?p_
table=standards&p_id=9735.

It might make sense to measure the maxi-
mum sound levels from studio monitors and
headphones, then lock-down the power ampli-
fiers to the prescribed limits.

There are several more areas that are regulated
by OSHA and/or your local state such as the use
of personal protective equipment, non-ionizing
radiation, exposure to computer monitors and
hazard communication to name a few. There are
several good evaluation tools that can be searched
online to help identify your risks and put together
agood workplace compliance program. 0

McNamara is president of Applied Wireless, Cape Coral, FL.
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by Lee Petro

ith one month left to go before

the National EAS Test, the FCC

and FEMA are in full-court press

mode to get the word out and get
broadcasters in position to make the test run as
smoothly as possible. In addition, the Commis-
sion recently took the immediate pressure off
broadcasters to implement the Common Alert
Protocol (CAP).

First, FEMA and the FCC are holding a series
of events in advance of Oct. 3, 2011, when they
will release the final version of the Best Practices
Guide for the National EAS Test. The first-ever
initiation of a national EAS test will be held on
Nov. 9, 2011, for three minutes. Subsequent to
the test, the Commission is requiring all partici-
pants to submit a report by Dec. 24, 2011, which
must include the following information:
> Whether they received the alert message dur-
ing the designated test;
> Whether they retransmitted the alert;
> If they were not able to receive and/or
transmit the alert, their “best effort” diagnostic
analysis regarding the cause(s) for such failure;
> A description of station identification and
level of designation (PEP, LP-1, etc.);
> The date and time of:
> Receipt of the EAN message by all stations;

{
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> PEP station acknowledgement of receipt of
the EAN message to FEMA;

> Initiation of actual broadcast of the Presiden-
tial message;

> Receipt of the EAT message by all stations; and
> Who they were monitoring at the time of the
test, and the make and model number of the
EAS equipment they utilized.

The Commission will not use the information
against any participant in an enforcement action
or other proceeding, but will be analyzing the in-
formation to determine the necessary steps to im-
prove the process. At this point, the reports must
be submitted on paper, but an electronic version of
the report may be ready for use by the deadline.

Next, the Commission had set a Sept. 30,

2011, deadline for the installation of equipment
that was capable of receiving and interpreting
CAP-related messages. The standards had been
adopted by FEMA in 2007, and the Commission
previously granted two extensions of the deadline.
However, the Commission released a Notice of
Proposed Rulemaking that sought comment on a
bevy of EAS-related questions. One matter raised
was whether the Commission would require the
certification of CAP-enabled devices before they
could be marketed and sold. Thus it became clear
that the Commission could not let the Sept. 30,
2011, EAS CAP deadline
remain when its own
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National EAS Test and
CAP Compliance Extension

procedures had yet to be adopted, let alone provide
broadcasters sufficient time for implementation.

Therefore, with two weeks to spare, the Com-
mission extended the deadline until June 30,
2012, a time by which the Commission believes
it will have concluded the pending rulemaking,
adopted certifications standards, if any, and pro-
vided sufficient time for the devices to be manu-
factured, tested, sold and installed. The Commis-
sion also issued a warning to those broadcasters
that had purchased “intermediary devices” (think
DTV Converter boxes for EAS) that such devices
had not yet been approved by the Commission,
and that these devices may not satisfy the final
standards adopted by the Commission. In other
words, don't toss the receipt yet.

It is clear that the FCC and FEMA are serious
about testing EAS and upgrading the country’s
emergency messaging capabilities. It is likely that
the end result from the National EAS Test and the
completion of the pending rulemaking proceeding
will lead to a substantial overhaul of the current
EAS program, especially in light of the ability for
new technologies to rapidly disseminate informa-
tion. All broadcasters should review the Best Prac-
tices manual after it is released and take reasonable
steps to prepare for the National EAS Test. 0

Petro is a member of Fletcher, Heald & Hildreth, PLC,
Arlington, VA. Email. petro@fhhlaw.com

Diia -
orid 0 0 d g
D ame
O g A 0
gorgia d
O e e O O O
a £
a o A
-
epo o) also
o) 0
O g g
adio and E a d a
- R
= 0O D 0



MYADINC.

For over 60 years broadcasters have relied on proven MYAT RF solutions. -
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The challenges of streamlng audio to
mobile devices and movmg vehicles

» his month we revisit the topic of streaming audio to mobile
devices — with an emphasis on vehicles. What does it take to
stream audio into a car “radio?”

Unlike over-the-air transmission (with a single standard
of 751\H/ de\ iation, and 75us pre-emphasis), there are multiple ways to
stream to mobile devices, and the data rate depends on the device’s net-
work. Table 1 provides some insight.

Phone type Protocol Codec Data rate
iPhone HTTP MP4 (AAC) 64 or 40kb/s
Blackberry HTTP MP4 (AAC) 64 or 40kb/s
Android RTSP MP4 (AAC) 32kb/s
Flash encoder | RTMP MP4 (AAC) 64 or 32kb/s

Table 1. Various data rates and protocols for mobile devices.

The bottom line is that you will have at least one and perhaps more
computers generating streams targeted for the different platforms out
there. More on that a little later.

With respect to a particular platform, you will work with an ap-
plication developer in determining the protocol (such as HI'TP or
RTSP [or RTMP if using Adobe Flash}). You will chose the data rate
likely in conjunction with the network provider and network type (i.e.,
UMTS or CDMA2000 [EV-DOY). You will chose the lossy codec (such
as AAC) based on what you want the stream to sound like to the end
user. Once you come up with those specifications, the app developer
will build the app around those basic parameters. And speaking of
applications developers, very few broadcasting companies have the
wherewithal to have their own in-house; that’s where a company
such as Airkast comes in to the picture. Its product called TuneKast
is specifically for broadcasters; think of it as a turnkey solution that
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encompasses necessary applications, trafficked ad-insertion, title and
artist displays, and finally distribution via CDN.

StreamOn is another provider of streaming services. It provides a
small appliance (running on Unix) to the radio station that encodes
the audio in AAC+, Ogg Vorbis and in some cases MP3. This appli-
ance then sends the stream outbound for subsequent distribution to
end users. If the radio station provides the appropriate metadata, then
the StreamOn player will show title and artist information. StreamOn
can also build custom iPhone apps, or integrate with existing third-
party apps. Perhaps most importantly, StreamOn offers Ad Tools,

of Radio magazine. However you decide to accomplish that, there will
be a point in your content delivery chain that you'll need to get audio
into a CPU for generation of said streams. Clearly you’ll need a sound-
card, and likely some audio processing optimized for lossy codecs. Most
likely you'll want to send along metadata as well - at the very least “now
playing” information.

One possible choice for those functions is the Orban Opticodec.
The Opticodec can be used to generate streams using HTTP, RTP or
RTSP, compatible with Winamp/Shoutcast/Icecast, using MP4/AAC
or HE-AAC for the lossy codec. Multiple streams can be generated
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which is a way to generate revenue from the streaming content.
Liquid Compass also offers custom apps for mobile phones in addi-
tion to their support of desktop players. Some of the features it offers:
now-playing (of course); social media integration; on-demand access
to local weather and news; and finally a favorites repository for the end
user, along with music history. Naturally, it offers a means by which ad-
insertion can be done as well through a partnership with AdsWizz.

INSERTING ADS
Ad-insertion technology is the subject of its own article, and we cov-
ered it in “Streaming Audio Ad Insertion” in the September 2010 issue

16 OCTOBER 2011 | radiomagonline.com

simultaneously on one CPU, and the number of (unicast) streams
depends upon the CPU power. I should note also that the Opticodec
comes coupled with the Orban PC1101, which not only plays the role
of sound card, but audio processor (among other things). You can
enter your metadata into the Opticodec by means of a text file, serial
connection or Ethernet.

Another option is the Telos ProStream. This is a 1RU device that
takes audio in (via Livewire, analog or optionally AES) and gener-
ates an MP3 stream, an MPEG-AAC stream or a Wowza stream.
On-board audio processing was developed by Omnia. The device has
several outputs: one for processed, un-encoded audio, and one with
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TRENDS IN TECHNOLOGY

processed, coded audio. It has two Ethernet connections: One is meant processing modes optimized for lossy-codecs used in streaming: MP3/
for local network connections (including metadata) and the other for AAC greater-than 48kb/s and MP3/AAC less-than 48kb/s. It’s a single
the WAN/streaming out. The unit is controlled via a Web browser, rack-unit, with analog and AES inputs, and it’s configured via the front-
though it has front-panel controls in addition. panel or via a computer, using a windows-based GUL

AudioTX of-

ers Webstream, a . : ; ACCESSIBILITY
ERUVZn?otder that /t IS Vlta//y Important to make Use Of Once the stream is
can play the role generated it’s clearly

of stream genera- and optimize every means at our A
SRS S0 0Sal SO that listeners can get [
sl > Content in the way they prefer, NNt
NNV 1 c (o that is via terrestrial radio [
is via RS-232 or an IP text-based in- with other [SPs, but that

terface. According to AudioTX, you or Via Stfeaml’ng over the /nternet' isn’t typically how it’s

can locate the Webstream at your done. In order to provide

ISP and stream up to 25,000 users. the best user-experience,
If you were to use your own streaming encoder barefoot you would you need to minimize the number of hops the stream must transit on

certainly need some sort of outboard audio processing; in that case you its way to the user. Let me explain why.

might want to consider the Vorsis VP8+ from Wheatstone. It has two The public Internet is basically made up of connections between
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ISPs (and other large users). These connections are made between
larger routers - or peers - at many, many locations. In certain circum-
stances there may be multiple routes between organizations and ISPs;
some connections may be done via load-sharing, meaning that packet
streams are broken up, and literally routed over more than one route
between points A and Z.

Streaming such as we are talking about uses UDP - the best effort

methodology in IP communications. Packet sequences are numbered,

so that at the far end they can be re-assembled in the right order. A
couple things can happen along the way for these packets as they
transit the Internet. For one thing, it takes a finite amount of time to
make the trip, and transiting more hops extends the time. Secondly,
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in the event that the packets are sent along different routes (load
sharing) they may arrive at the far end way out of order. Of course the
decoder at the far end uses a buffer stage to give itself a little time to
re-organize packets that come in out of order, but it cannot make up
for packets that are simply lost and never make it. More hops increase
the chances of lost packets; too many lost packets means a noticeable
drop-out in the audio. No user likes that of course.

One way to overcome these issues is to make use of a content delivery
network (CDN). CDNs make use of private connections (often spread
out over the entire globe) so that they can provide a much greater level
of control in how the packets get from point A to a point very near the
end-user. This to a very great extent mitigates the packet loss and/or delay
issues just described. Plus, it's a very practical way to serve thousands
upon thousands of end users, something that is hardly practical for radio
station to do (via IP anyway). A few of the more well-known CDNs are
Akamai, Limelight, Level 3and CDNetworks.

Now let’s look at streaming to mobile devices in greater detail.

We have a stream of packets that originate at your studio location,
and find themselves peered from a CDN in to the IP network of one
of the large cell phone providers, such as AT&T, Verizon or Sprint.
They're just about ready to make that last-mile journey to a listener’s
smartphone. Verizon and Sprint use EVDO, and AT&T uses UMTS.

Images
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In either case, the backend of the network is built to handle IP traffic.
The way this is done has changed as well; in the days of 2G and even
for 3G, many base stations were connected back to the base station
controllers via T1s. Today that isn’t really fast enough: The cell compa-
nies are building new IP-based backhauls to accommodate more and
more users with more and more smartphones.

Even though the terminology is slightly different from system to
system, they each use three common devices. First, and what's most
familiar to us, is the base station. This is the last mile link done via
radio. The base stations find themselves under a radio network control-
ler, which performs several different functions, not least of which is
instructing the base stations to hand-off the phone from one cell to the
next as required. (For LTE, we have two devices: the serving gateway,
and the mobility management entity.) Finally the data itself is connected
to and from the IP network by way of a gateway. Routing of that data all
the way back to the peering connection is what gets us back to the CDN
(or perhaps the public Internet).

When the data itself makes its way to your smartphone, you could
of course listen to the tiny built-in speaker, ear-buds or a headset. To
make the connection to your car’s audio system you could simply make
a short cable connection, by way of a mini-stereo jack on the radio itself,
or an adaptor of some sort (such as an FM modulator). But let’s go with
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Ad-hoc Bluetooth network

the most up-to-date way: Bluetooth. Many vehicle audio
systems now come with Bluetooth as a means of connec-
tion to other devices. Bluetooth isn’t really new (it was
developed back in the mid-1990s) but it clearly has a lot of
marketing presence now.

Bluetooth is simply a technology used to make a
small ad-hoc network (known more regularly as a
piconet) that can consist of up to eight devices. The
devices communicate via frequency-hopping spread-
spectrum in the 2.4GHz I1SM band. One of the devices
operates as the master, and the others are slaves. The
master synchronizes the system, addressing each slave
in turn, in a round-robin fashion. With a transmit
power of 0dBm, the range is expected to be less than
15’; data throughput is on the order of 2Mb/s.

To complete the connection, it's necessary that the car
audio system and smartphone have A2DP (Advanced
Audio Distribution Profile) capability. A2DP is a Bluetooth
profile that allows for streaming stereo audio between de-

vices that are members of the piconet. Makers of car audio
systems that support A2DP include the well-known brands

Pioneer, JVC, Sony, Alpine and several others. Communication via round-robin FHSS 2-4 GHz ISM band

INOVONICS

The fastest and easiest way to artist and song-title ID’.
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AM/FM VS. STREAMING AUDIO TO A VEHICLE
So now that we see what is involved in getting streaming audio into
a vehicle, here’s a short comparison of the steps involved with respect to
each technology.
For AM or FM:
> Generation of program audio
> Relaying program audio to transmitter site
> RF signal generated, radiated
> RF signal received by car stereo, demodulated, played out to user

FOR STREAMING AUDIO:

> Generation of program audio

> Generation of stream (or streams) by computer-hosted codec

> Relaying of stream to CDN by means of IP network

> CDN peering to major wireless provider

> IP connection from peering location to base station, as directed by
base station controller

> RF signal generated, radiated

> RF signal received, data decoded

> Decoded data used by A2DP over Bluetooth connection to car
stereo

> Data taken from A2DP stream, decoded, played out to user
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TRENDS IN TECHNOLOGY!

While it’s clear that the technology to stream audio to a moving
vehicle exists, it seems pretty clear that there is much more to it than
there is in getting plain old radio into a vehicle. As the technology
moves forward, and more applications become available for vehicles,
more data throughput will become necessary, and from plain old
economics (the law of supply and demand) it seems obvious the cost
of streaming will go from zero to some (at least) modest amount. This
will become a headwind for the increasing acceptance of streaming
audio in-vehicle; some people will pay, and not care; others will be
more frugal. It will also be quite some time before enough new ve-
hicles with Internet access and/or Bluetooth capability make their way
to end users for this transmission means to have a substantial impact;
car sales are certainly not what they were prior to the recession. Older
vehicles with old-fashioned radios are going to be on the road longer
due to the economic situation.

With all that said, I still believe it is vitally important to make use
of and optimize every means at our disposal so that listeners can get
our content in the way they prefer, whether that is via terrestrial radio
or via streaming over the Internet.

www:heilsound.com
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FACILITYSHOWCASE

From the Ground Up

Canadian Magic 96.7 signs on in Peterborough,

and makes the move to digital
By Shawn Smith

- ‘T‘Qterboroughs ?avouhte Music

Master control room

n June 8, 2011, Pineridge Broadcasting launched CJWYV, Magic
96.7 in Peterborough, ON, operating at 96.7MHz at a maximum

T MORE ONLINE ERP of 7kW. CJWYV is a brand new license and a third FM station for Pin-
) ]

eridge, which operates Star 93.3 and 107.9 The Breeze in nearby Cobourg.
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Launching Magic 96.7 required a complete studio and
transmitter build from the ground up. The studios, including
office space are located in Peterborough Square, right in the
heart of downtown Peterborough. The transmitter facilities are
co-located at Corus Entertainment’s CHEX-TV tower, situated
4km northeast of the studio location providing superb coverage
of Peterborough and the surrounding area.

Once Trevelyan Architect completed design drawings,

John Kraetzer of Beavermead Construction was brought in to
complete the construction of the new studios and office space.
Richard Sondermeyer of GS Broadcast Technical Services

Ltd. installed and commissioned the studios. Siegi Purkott of
Homeworthy Products built and installed custom millwork in
the studios. I was Pineridge/Durham Radio’s project manager
for the build, overseeing design, construction and installation of
the studios, offices and transmitter systems.

One of the first questions faced when designing a new facility
was whether to install analog audio systems that we have been
using for years or make the leap to a digital IP-based system.
The system had to be easy for the staff to use, extremely reliable
and supported well by the manufacturer. After a great deal of
research we felt that digital IP systems had matured enough over
the last few years, and are so feature rich that it was time to go
digital, and specifically Wheatstone’s Wheatnet IP system. It has
become the heart of the audio system and proven to be as tough
and reliable as any quality analog system. On the few occasions
we have needed support, Kelly Parker and his team at Wheat-
stone have provided exceptional service. The automation system

DaySequerra

ECUPSE

The DaySequerra Eclipse LBR4 Low Bit-rate Loudness Processor is a four-stream AES stereo audio
processor specifically designed for codecs used in HD Radio™, DAB and DRM digital radio systems

* Industry-proven DTS Neural Loudness Measurement
* Optimized for 24 kbps, 32 kbps and 48 kbps bit-rates
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chosen tor CJWV is Scott Studios to match the Cobourg operation and to
easily share files and facilitate remote voicetracking.

AROUND THE STATION

The studios consist of a master control room, newsroom, production
studio, voice booth, and engineering room. At the center of the master
control room (MCR) 1s a Wheatstone Evolution E6 console with 12 fad
ers in a 16-channel frame. Using the programmable buttons the opera-
tor can reconfigure the E6 console for the specific needs of the morning,
midday, drive shows or voicetracking with a single button press. There
are three monitors above the console: to the left is the SS32v5 playout
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system; the center monitor is connected to the
E6, which displays audio meters and allows for
configuration; and the monitor on the right is
for an Internet/production system, which can
be used for voicetracking, show prep, recording
and editing of phone calls, etc. A Telos Desktop
Director routes phone calls from the Telos NX6
through to the E6.

There are three microphones in MCR, one for
the host/operator, one for the co-host and the
third for a guest. Wheatstone GP-4S mic on/off/
cough/talkback panels mounted in custom turrets
give the co-host and guest control of their respec-
tive microphones. The co-host position is also
equipped with an Internet computer workstation.

To the host’s right is the newsroom,
complete with two edit stations that are both
capable of producing news elements and go-
ing to air. In lieu of a traditional news mixer,
Wheatstone SBC-4F four-channel sideboards
were installed. While normally selected to
sources within the newsroom each fader on the

: Engineering rack




Sideboard is capable of bringing up anything
connected to the Wheatnet IP system. Burli
Newsroom System software facilitates writing
and recording of news stories and interviews
and allows easy collaboration between the news-
rooms in Cobourg and Peterborough.

To the host’s left is the voice booth. The voice
booth was designed to work with MCR, the pro
duction studio or in stand-alone mode for voi-
cetracking. A Wheatstone GP-8 control panel,
complete with custom scripts, allows the vocal
booth operator to select one of the three modes.
When MCR mode is selected, the microphone,
talkback and headphone feeds are routed to
MCR. When Prod is selected, the microphone,
talkback and headphone feeds are removed
from MCR and routed to the Production studio.
When Voicetrack is selected, the microphone
and headphone feeds are removed from both
studios and routed to the voicetracker worksta-
tion via utility mixers in the Wheatstone Blades.
Talkback is disabled.

: Cross-connect pane
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FACILITYSHOWCASE

: Newsroom :

The production studio is
equipped with a Wheatstone
Evolution E1 console, which can
be switched to air in the event
MCR is offline. Adobe Audition
CS5.5 was chosen as the audio
editing software for production.

BEHIND THE SCENES

Engineering is home to the
bulk of the broadcast equip-
ment, network switches and
office servers. It has a dedi-
cated HVAC unit to keep the
temperature at a constant 74
degrees year round. All of the
workstations used in the studios
are here, connected to their

FIND THE MIC WINNER
AUGUST ISSUE

Richard De La Hunt
Of Coyote 102.5 FM
Bemidiji, MN

He won a USX-100 from
Hosa Technology

www.hosatech.com

Wheatstone’s SideBoard ultra-compact control surface is an ideal
alternative to standalone “news mixers.” Available in four- and eight-fader
versions, SideBoard acts as a controller for the eight-channel stereo utility
mixers built into each WheatNet-IP Blade. Each channel features a fader
with channel on/off switch. program and audition bus assign buttons, a

The mic was : 4 .
an-icon.an Set button for configuration of the channel, a source name display, and a
f th programmable button. In the master section are six programmable but-
oI e tons, a rotary source selector and display, a headphone jack with built-in
computer amplifier and volume control, and a stereo bargraph meter.
screens,

“Each Blade provides two mixers, each of which can be controlled by
its own SideBoard,” says Canadian dealer Ron Paley (866-460-3119,
www.ronpaleybroadcast.com). “This greatly simplified the newsroom por-
tion of the project.”

www.wheatstone-radio.com | 252-638-7000
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Adobe Audition CS5.5

APT karizon

Beavarmead Construction

Burli Newsroom System
Davicom Mac 208, Mac 2" 6

GS Broadcast Technical Services

respective studios
by KVM extend-
ers. A worksta-
tion loaded with

Homeworthy Products furiture Wheatstone’s
Junger Levelmagic LT Navigator software
Nautel VS 2.5 is used for configu-
Omnia 6EX, Omnia 1 ration and backup
Scoft Studios SS32v5 of the Wheatnet
Telos Desktop Director, NX6 IP system. A
Trevelyan Architect Davicom Mac 208

\Vheatstone Wheatnet |P, Evolution EB,

monitors program
Evolution E1, SBC-4F

and off-air feeds,
room temperature,

power, etc. and reports alarms to technical staff via email and phone. It
can also be used to switch studios, or put the play out system directly
to air. Switching sources to air can also be triggered from a pushbutton
panel by staff on site.

AGC level control of program audio is provided by Junger Levelmagic
LT processors. The studios are linked to the transmitter site by a dedicated

]

Nautel VS Series Transmitters
Nautel's VS
Series FM trans- i [
mitters are unlike :
any other. Industry "
frstimovations | (R (E———
include IP audio, |
Livewire, Shout- A . : !
cast, audio back- 4 e
up, local playlists, I . f
advanced control n . o i
and optional
Orban inside. Out-
puts are 300W,
1kW, 2.5kW. |
Starting at just
$5250.
Ruggedly engineered for maximum on-air time, the VS Series’
proven RF design is enhanced with redundant fans and amplifi-
ers in the VS1 and VS2.5, In addition to a front LCD for control, an
Advanced User Interfaca (AUIl can be accessed locally with a user
provided laptop or remotely using the Internet
The integrated digital exciter offers outstanding audio without pots
or switches to worry about. All exciter adjustments are done using
the AU either locally or remotely. An easy 2RU upgrade for HD Radio
transmission is also available.
www.nautel.com | 902-823-3183

Ethernet point-to-point T1 circuit. Program audio moves from the AGC
stage across the T1 via redundant APT Horizon audio codecs. Once at the
transmitter site audio is processed primarily by an Omnia 6EX, backed up
by an Omnia 1. The T1 also allows technical staff to take control of equip-
ment at the transmitter site from the studios.

A pair of Nautel VS 2.5 transmitters in a main/standby configuration
produce the 1.85kW required to transmit 7kW max ERP. The control
system was designed and programmed by independent contractor John
McCloy and uses a Davicom Mac 216 to monitor and remotely control all
systems at the transmitter site. It will automatically change transmitters or
STLs/processors in the event of a failure and report alarms to engineering
staff by email and phone.

Since the launch, Magic 96.7 has been well received by listeners in
Peterborough. As with every new build there have been minor technical
issues to work through, but overall systems have performed quite well.
Charlie Toner and [ provide technical support to CJWV and the Cobourg
stations on an ongoing basis.

l o N o-.i

fires
£

Bz,

CJWV features Telos multiline talkshow systems and Omnia
audio processing from The Telos Alliance, world's leading provider
of DSP-based and networked broadcast audio equipment. Omnia
products represent the state-of-the-art in audio processing.
Choose the peerless Omnia.11, the powerful FM/HD processor
now being deployed at major stations worldwide. Or the versatile
Omnia.9 for FM/HD1, 2 and 3 transmissions and streams. Or, get
the small but mighty Omnia ONE, for FM, AM, Internet or studio
applications on demand.

Telos Nx8, the six-line talkshow system with audio sweetening by
Omnia, uses advanced digital hybrid technology to deliver excep-
tionally clear caller audio from POTS or ISDN lines. Features include
dual-studio mode, 4 hybrids, 2 Program-On-Hold inputs, analog,
Livewire and optional AES/EBU /0. Works with any console; conve-
nient one-cable connection to Axia AolP consoles.

www.telosalliance.com | 216-241-7225

Advertisement
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BY GREG BEST, PE

A hybrid signal has challenges, but one method

simplifies the process.

M

\

e

easurement of your transmitter’s hybrid FM IBOC
mask for emission mask compliance is not a monu-
mental task but requires some strategy and attention
to a few key parameters. This article will walk through
the process and identify those key parameters and give examples of
steps throughout the process so the mystery is removed. With more
than 1,600 FM hybrid IBOC stations on the air and 207 operating
above the nominal -20dB power level, emission mask compliance
measurements will become more important.
As a primer, it’s important to have some understanding of how
a spectrum analyzer (SA) measures digital signals. So a small
amount of introduction will first be devoted to this. First, let’s show
the spectrum to be measured. Figure 1 shows a hybrid FM IBOC
spectrum with no modulation on the analog signal.
The analog carrier signal level is a coherent carrier (band-
width ~100Hz) so its displayed amplitude is not dependent
on the resolution bandwidth used. However, as the SA sweeps
through the IBOC signal, the amount of IBOC signal energy
displayed is dependent upon the resolution bandwidth filter
employed because the IBOC signal is essentially noise-like. This
can be seen in Figure 1, as the blue trace uses a 1kHz RBW filter and
the black trace utilizes a 3kHz resolution bandwidth (RBW) filter.
It looks like the IBOC signal with the 3kHz RBW filter has a greater

OCTOBER 2011 | radiomagonline.com
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RBW 3 kHz

Att 10 d8 VBW 30 kiz M1[1] -0.37 dBm
Ref 0.00 dBm SWT 55ms 98. 100000000 MHz
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40 doupromans .
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N |
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|

CF 98.1 MHz
_Tx Channel

Span 500.0 kHz

Standard: NONE

_Bandwidth

200.000 kHzTPower

Figure 1. FM hybrid IBOC signal without modulation
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ltching for a new console? This one's half the scratch

So, it's time to upgrade your studio. Hey, let's be real - it's way past time. You knew those analog consoles were
only good for 10 years when you bought them... 15 years ago. They need resuscitation so often, you keep a
defibrillator inyour tool kit.

Still, your GM says it'll cost too much ta replace them. That's when you make like MacGyver and whip out your
secret weapon: Radius, the new IP console from Axia. You show him the pictures. You tell him what Radius can
do, withits 4 program buses, automatic mix-minus, instant-recall console snapshots, one-touch Record Mode,
convenient talkback and rugged machined-aluminum construction. You show him the built-in Ethernet ports
you'll use to eliminate the miles of exgensive cable in your ceilings, and you can tell he's already counting the
money he'll save.

Then you hit him with the haymaker: at just $5,990, Radius costs less than you'd expect to pay for some flimsy,
stripped-down, feature-free board with less brainpower thanyour wireless mouse. After he picks his jaw up off the
floor, you get to tell the jocks about their cool new Axia consoles. And go home a bonafide money-saving, airstaff-
pleasing Engineering hero, smiling with the knowledge of the envious looks you'll get at the next SBE meeting...

» One-touch Option » One touch lets you

contrc 0 talk back to phone caliers,
codecs or any source
8 » Sexy. nuiti-segment » Do it yourself or do with a backfeed
T ) LED meters with » Time-of-day clock it automatically: Event
‘ . ; . switchable VU / PPM canslave to your timer has manual or
sialeaiae ballistics and peak hold NTPserver auto reset option

Ly

=7 |/ (e | 1o Rl
SO0 e
o |

» Rugged, anodized, machined
aluminum surface has laser etched
markings that can't rub off. Backed

with our 5-year warranty

» Silky-smooth, side-loading
100mm. conductive-plastic
faders beg for your touch.

P J | | | | \ -w - -
- ‘. /8F/6m/sE/EB EE SR ER|ER\"F =
» Avionics-grade switches /" ) /= E = ‘ ‘ | ) » Full-featured monitor section
with LED lighting J - = =4 ; | = - even lets you control Guest
\ studio monitors

~

[ {«'"

» You've always wanted a
convertible? Remove bum-
pers, swing meters back and
voila! you can rack-mount
your Radius

»Razor-sharp OLED source /
ptions display with audio con-
fidence meter on every fade:

» It doesn't just look cool - it stays
cool, thanks to beefy heat-sinks
and fan-free design

»» Plenty of professional, balanced
m

> Rugged. built-in super-duty » Built-in Ethernet switch
power supply. No line-lumps lets you network devices
or wall-warts on Axia gear

www.AxiaAudio.com/Radius GX-IA
)

Available in the U.S. from BGS: (352) 622-7700



A AKIS SYSTEMS INC.

THE NEXT GENERATION
ANALOG CONSOLE

~ analog & digital with USB sound card modules
~Catd cabling for today's infrastructure

the MARC is a next generation analog console that mixes

analog and digital technologies with USB PC sound card modules

(on air software included). For today's cable infrastructure the . conductive plastic
MARC uses CATS cabling and RJ45 connectors (cables included). o faders and LED lighted

Three sterea buses plus dual conferencing switches for reliability.
phone hybrid mix minus buses Socketed ||:: for fagt

site repair,
handles the big jobs. on site repair

very low
profile tabletop
design & fast access

to level adjustments and cabling CAT § cables for all input/output

MARC-15-12 .. $5,499




A'TAKIS SYSTEMS INC.

Digilink- * ~+~ Automation

the BEST automation
in Radio... period !
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e

Join the hundreds of others on air with Digilink-Xtreme, the best automation system in Radio. Full featured. it is easy to
install, use, and maintain. Best of all, it is easy to buy. Choose from either the no contract $I00 per month ‘Solutions
Program’ or buy ‘Xireme-Complete' outright for only $6.500.

With the $100 per month 'Solutions Program,’ you receive Xtreme software (On Air, Production, & Scheduling) and
"Bridge” hardware PLUS training, support, and upgrades for your ENTIRE radio station. You supply the PCs or we can
supply them for you. For less than the cost of a good ce!l phone contract you can be on air tomorrow with Xtreme, the
best sutomation svstem in Radio.

With ‘Xtreme-Complete' for $6,900, you purchasz a complete system ready for air: DELL business PC. Arrakis
‘Bridge’, and Xtreme software for on air, production, scheduling, voice tracking and more. The system comes with a full
year of the ‘Solutions Program’ with training. support. upgrades, and next business day ‘Bridge’ replacement if it
should fail. The DELL PC comes with 3 years of next business day. on site service from DELL.

Order your system today and receive it tomorrow, call us at 370-461-0730 ext 303




for. The video bandwidth (VBW) filter should be at
least 10 times the RBW filter selected so that peaks
in the baseband signal are accurately reproduced. If
the SA has a channel power (CP) mode function, it
enables relatively easy measurements to determine
the power of the signal in a given bandwidth, which
is a fundamental part of making emission mask
compliance measurements. So, a word to the wise,
use an SA that has both a RMS detector and a CP

—_ ) =iy Y P function and you will get reliable numbers and will
; = VR _ / not waste a lot of time.

tHigh-level
Combined

IBOC BASICS
Hybrid IBOC transmitters either combine the
analog and IBOC signal at some level and apply
them to the antenna (called a combined configura-
tion shown in Figure 2) or the analog and digital transmit-
ter signals are applied separately to an antenna (called a
separate configuration shown in Figure 3). Whichever

configuration you operate will determine the steps neces-
sary to measure compliance with emission masks.

There are two emission masks that are important to
check for compliance: The FCC emission mask and the
NRSC emission mask.

The FCC emission mask is defined in FCC Rule
73.317 and deals with the analog waveform. This
article will focus on the NRSC emission mask. The
NRSC emission mask definition and other important
documents can be found at the NRSC website (www.
nrscstandards.org). NRSC-G201-A, An RF Mask Com-
pliance Measurement Methods and Practice document

Figure 3. Separate transmitter configurations was published in April 2010, providing guidance on
how to demonstrate compliance. There are many ways
amplitude. Notice also that the noise floor of the SA has also risen to make compliance measurements and the benefit of the
due to the same reason. To determine the total power of the IBOC NRSC-G201-A document is that it simplifies the process,

spectrum being evaluated, sim-
ply multiply the ratio of the total
bandwidth of the spectrum to the
RBW being used for display on the
analyzer. For example, the power of
the lower sideband signal of ~70kHz
spectrum of the IBOC signal is
70 times the power of the power
displayed using the 1kHz RBW filter
(or +18.45dB).

There are a couple of other im-
portant factors associated with the
SA setup. One is the type of detector

selected. Most newer SAs have an -100
RMS detector and this is the detec- 650 600 -550-500 -450 400 -35D -300 -250-200 -16D -100 -50 O 5D 100 150 200 250 300 35D 400 45D 50O SED 600 65D

tor mode that should be used. If an Frequency Of fset (kHz)

older SA with a logarithmic detector = = = Fgbrid or Extended Fybrid Noise and Emission Limts

i , th i . }
s t“se: ! ;r;w’u 2 abz el e”:’rd Figure 4. FM IBOC ——— Nominal Pigital Carrier Power Spectral Vensity
mntroauce at must be accounte transmiSSion mask . Nomma.l Maqu Larner?owerSpecth ngty
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MEASUREMENT METHOD

If you look back at the separate transmitter
47 (FR|?3.317 configuration in Figure 3, there is no place to
f monitor the combined signal, only the indepen-

N

- dent analog and IBOC signals. So what happens
if you happen to be one of the lucky people using
Hybrid [[IBOC Mk separate transmitters? Necessity is the mother of
— invention, and a simple but great idea was intro-
] duced: By utilizing a Combined Hybrid IBOC
- Measurement Package, known as the CHIMP, it
essentially makes a combined transmitter mea-

|

- -] — = A == 4+ =] = = -

surement possible even though separate transmit-

| ters are used. As shown in Figure 7, a directional

] coupler sample from each transmitter with

-100 - attenuation to isolate the signals from each other
-1000  -800 400 400 -200 0 200 400 600 800 1000 oy
and to ensure the proper ratio is used. Those

Freq,uency Offset (kHZ) signals are fed to a 3dB hybrid and the output
result is the FM IBOC hybrid signal. This allows
accurate measurements that can be made as if a

Figure 5. Comparison of FM hybrid mask and FCC mask

makes it easier to understand, and reduces the
amount of time and measurement points for
reliable compliance measurements.

Figure 4 (previous page) shows the FM IBOC
NRSC mask and Figure 5 shows the comparison,
at least in a graphical way, to the FCC emission

mask. The documents associated with both masks Ao Signat. o]
are important to read and understand before do- ‘L'.ne-ner-.@r L
ing the compliance measurements. Table 1 pro- 1 5
vides the NRSC emission mask limits expressed

in dB¢/kHz values.

Frequency offset relative | Level relative to unmodulated

to carrier (kHz) carrier (dBc/kHz)
AY L -8 Analey
200 - 250 —61.4 - ((freq. in kHz) - 200) g , | iraewete
x 0.260
540 - 600 -74.4 - ((freq. in kHz) - 540) Transnitter
x 0.293 i

Table 1. NRSC-5-B hybrid FM IBOC waveform noise Figure 7. Measurement setup for separate transmitter configuration
and emission limits.

combined transmitter were used. The separate transmitter measurement

The basic transmission system and setup of an emission mask configuration using a CHIMP is shown in Figure 7.
measurement task is shown in Figure 6. For discussion, first assume a When the indicated measurement points are used and if there is not
combined configuration is used. The hybrid IBOC signal is sampled enough isolation between the transmitters in a separate transmitter con-
using a directional coupler after all transmitter filtering to observe figuration, or if the combined signal transmitter is not linear enough,
the signal. As seen by the diagram, measurements can be made into you will see the unwanted signals products on the SA display. In reality,
dummy load or the antenna. In general more reliable measurements there is always some undesired energy there but the real question is
are made into a dummy load. whether that undesired energy is below the power limits identified by
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the emission mask. Because of modulation of the analog signal,
the unwanted signals are further spread out in frequency.

A real spectrum with analog modulation and undesired signals
is shown in Figure 8. When this spectrum is observed, it can be
due to one of two sources: Either the SA is being overdriven and
causing the distortion or the distortion is really there and the
transmitter is at fault. Here again, it is important to know how
much total energy is being fed to the SA because you cannot de-
termine that just by looking at the amplitude on the display.

Unless your measurement is near the SA noise floor, you can
determine whether the analyzer is being overloaded by adding 5
or 10dB of additional attenuation. If the signal amplitudes relative
to each other do not change when the attenuation is changed then
the problem is with the transmitter.

Assuming this is not a problem, the steps to determine compli-
ance with the emission mask are straightforward.

Connect the transmitter(s) to a dummy load and accurately
measure analog power and digital power. If it is a combined trans-
mitter, you will have to use the spectrum analyzer to ensure the
digital power is correct. (Remember to set the analog power refer-
ence on the SA with no modulation on it.)
> Ensure analog to digital power ratio is correct and apply analog
modulation
> Optimize transmitter linearity if required and recheck power ratio.
> Define the measurement points and bandwidths for the NRSC mask

> Record data at each point using 1kHz RBW and SA channel power mode.

> Apply any correction factors for bandwidth necessary.

NRSC EMISSION MASK COMPLIANCE TEST

1Rm
Avg

PS
CF 98.1 MHz

Figu

“RBW 1 kHz

Att 5dB VBW 10 kHz M1[1] -30.27 dBm
Ref -20.00 dBm SWT 980ms 98. 100000000 MHz

l I 1
-30 dBm 1

I i[
-40 dBllll ]’ (
-50 dBm -

| IR
-60 dBm ’ J ] T

| 1

3

—
70 davln‘—‘ L m
-aoawfw

Bm

™

-100 dBm

-110 dBm

| |

Span 1.0 MHz
Tx Channel
Bandwidth

Standard: NONE
200.000 kHz | Power

-8.67 dBm

re 8. Combined IBOC and modulated analog signal with

undesired energy.

> Compare emission measurements to the NRSC emission mask.
Table 2 shows an example of an NRSC emission mask spreadsheet
with measured results. Where did those numbers come from? The

Spectrum Analyzer 1kHz RBW Noise Floor (dBm)
Noise Floor Proximity Upper Threshold (dBm)

Channel Power (dBm) 0.0 Noise Floor Proximity Lower Threshold (dBm)

Center Frequency (MHz) 98.1 Minimum RF Sample Level (dBm)

De q pasure ea d 3 d o 00 olitud £ P

aque g plitude 0 ad orrected Belo & dB
dB A de (dB dB Po dB

0.150 98.250 100 -26.0 -46.0 -46.0 46.0 40.0 | Pass
0.225 98.325 50 -65.2 -82.2 -82.2 82.2 61.3 | Pass
0.395 98.495 290 -61.4 -86.0 -86.0 86.0 74.4 | Pass
0.570 98.670 60 -70.6 -88.4 -88.4 88.4 77.2 | Pass

0.700 98.800 200 -65.8 -88.8 -88.8 88.8 80.0 | Pass

Table 2. FM IBOC transmission NRSC test report
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-0.150 97.950 100 -25.9 -45.9 -45.9 45.9 40.0 | Pass
-0.225 97.875 50 —-65.2 -82.2 -82.2 82.2 61.3 | Pass
-0.395 97.705 290 -69.6 -94.2 -95.2 95.2 74.4 | Pass
-0.570 97.530 60 ~71.0 -88.8 -88.8 88.8 77.2 | Pass
-0.700 97.400 200 -66.5 -89.5 -89.5 89.5 80.0 | Pass




top of the spreadsheet takes steps to ensure that your SA has its noise
floor below where you plan the weakest signal measurement. The noise
floor can be found by removing all signals to the SA, terminating the
SA input with 50Q load, setting the RF attenuation to zero, the refer-
ence level to approximately -40dBm, the RBW to 1kHz , the detector
mode to RMS, and observing the noise floor in dBm of the SA. Now
add a minimum of 80dB to it and that will equal the minimum RF
sample level for the analog power reference. If the analog RF sample
from the directional coupler is more than that number, then your SA
is capable of making the measurement from a dynamic range point of
view. To remember this, take the SA noise floor (1kHz RBW) + 80dB

+ measurement headroom (reasonable value is 10dB) and that is what
the transmitter analog RF sample power should be. The same equation
applies for combined or separate transmitters but remember to add the
attenuators of the CHIMP.

Next measure the analog total power reference with an unmodu-
lated carrier. This was found to be 0.0dBm in the example case. Then
apply modulation to the analog transmitter (the digital transmitter
is generating its spectrum with or without modulation applied). The
recommended modulating signal for the analog transmitter is a 1kHz
tone with the transmitter modulation at 75kHz deviation. If the trans-
mitter is equipped with linearity correction, now is the time to engage
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Meet the best recording *

microphone ever. Enjoy an

unbelievable sound. Experience

a usability you've never seen before.

BGS call 352-622-7700

and optimize it. Once that is done, remember to double check the ana-
log power reference and the digital power ratio to make sure they are
correct. The next step is to measure the power in the IBOC primary
spectrum defined by the NRSC mask (e.g. +100 to +200kHz) at the
frequency midpoint of the required mask level (i.e. +150kHz from F_
- the carrier frequency). The total measurement bandwidth is 100kHz
(200-100), so that number is used to set up the channel power mea-
surement (CP) mode of the SA. In the case below, the recorded power
is -26dBm. That is the power in a 100kHz bandwidth matching the
first line of NRSC mask as listed in Table 1. This measurement reflects
the “plus” side of the center frequency so the measurement needs

to be repeated for the “minus” side of center frequency. The next
mask section starts at 200kHz and goes to 250kHz so the measure-
ment frequency is the midpoint, or 225kHz, and the CP bandwidth
will be set at (250-200), or 50kHz. In this case, the value measured
was -65.2dBm. Because the mask limit line is sloped at the measure-
ment frequency, the limit value must be calculated using Table 1 to
determine the pass/fail threshold value. Again, the same measurement
should be made for the “minus” side of F . The next section of the
mask goes from 250kHz to 540kHz so the measurement point is the
midpoint, or 395kHz + F, and the bandwidth is 290kHz so the SA CP
mode is reconfigured for 290kHz, the value measured was -61.4dBm.

SCMS call 800-438-6040
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. . . Att 10 dB VBW 10 kHz
This process is repeated until all measurements have been

Ref -10.00 dBm SWT 490ms
made. As long as all measurements were at least 10dB [ A
above the SA noise floor, good engineering practice would avg |20 %7 [ 7 Tt
indicate that the noise floor has not impacted the data St '
and no correction for measurements near the noise floor ~eoeem | o
is necessary. If the noise floor is 6dB or less compared S0 "B‘l""" A
to the measured level, good engineering practice would -60 dﬁ'l"
dictate that the noise floor power should be subtracted -70 dBm
from the measured value. Remember that the only way to 7A9.6p L atmatr?
do this is to find the equivalent linear value power (not -90 dsrrn
dBm) of the measured value and subtract the equivalent L
linear value noise floor power from it. Then convert the
net power back to a logarithmic (dBm) value. If you find ‘,:r: :,:'nt::"'z Standard: NONE Sl UL AL L
that the measured value is equal or lower than 3dB of the Bandwidth 200.000 kHz | Powar -0.67 dBm

noise floor, just use the value that is equal to 3dB above
the noise floor measurement. The reason for this is that it
is uncertain which is being measured — signal or noise.

Figure 9. Asymmetric FM hybrid spectrum

Plus, whenever a very small number is subtracted from another very etc.). To convert these measured values to a 1kHz bandwidth for
small number, the accuracy of the measurement is in jeopardy. comparison, it is necessary to scale the measured powers. To do that,

The NRSC emission mask limit values in Table 1 are all referenced to simply add 10 log * (1kHz/measurement BW) in dB to each measured
a 1kHz measurement bandwidth. But the measurements in the spread- power to get the values in a 1kHz bandwidth. This scaling will reduce
sheet were made in different bandwidths (100kHz, 50kHz, 390kHz, the amplitude values.

Your source for total radio system integration...

Upgrades, rebuilds, new builds for studios, transmitter sites, and IBOC-HD

Studio Construction and Integration Measurements and Re-certification
Transmitter Installation and Support FCC Compliance
IBOC-HD Radio IT Infrastructure Installation
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Once each measured value is corrected for measurement near the
noise floor and for bandwidth, it is subtracted from the analog power.
In this example, the power was 0dBm. So 0.0dBm - (-46dBm) yields a
value of 46dB. This can be compared to the mask value of 40dB. Since
the value is greater than the mask limit, the waveform passes the mask
limit. To complete the rest of the spreadsheet for the entire IBOC
channel measurement and comparison to the mask, the same process
is followed.

INCREASED DIGITAL LEVELS

The above analysis reflects the case for when the standard -20dBc
IBOC digital power is used. Now that the FCC has authorized blanket
power level increases to —-14dBc, you might ask how that affects the mask
value. The only mask change (refer to page 16, Table 6 of NRSC G202, at
the NRSC website) is with respect to the area of spectrum containing the
primary IBOC sidebands. Instead of being 40dB, the limit is decreased
1dB for every 1dB increase in operating power. For example, if the digital
power is —17dB relative to the analog power, then the first limit of the
mask would be 37dB instead of 40dB.

Although the FCC has only authorized experimental FM IBOC sta-
tions for operation with asymmetric sidebands, NRSC G202 also address-
es how to make these measurements. The purpose of using asymmetrical
sidebands is to maximize digital reception while not causing interference

Nnew
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to a lower or upper adjacent channel. Figure 9 shows an example of asym-
metric sideband operation on an SA.

If you operate a station with asymmetric sidebands, the process is
essentially the same with a small twist. The twist is to first determine the
total digital power relative to the analog power. NRSC G202 provides
a table for doing this for various degrees of sideband asymmetry. Once
that detail is known, then the emission mask is measured as if symmetric
sidebands of the total digital power were used. For example, assuming
that only MP1 mode is used, and one sideband is at -20dB and the other
sideband is at -17dB, Table 2 identifies the total digital power relative to
the analog carrier as -15.2dB. From there, the emission mask compliance
measurements are conducted as if the total digital power was -15.2dB
relative to the analog power.

This is quite a bit of information to absorb in one reading, but keep-
ing the key points in spectrum analyzer use and focusing on the process
steps will help guide you through these measurements on your own.
Hopefully this information will allow you to approach measurement of
your hybrid FM IBOC station for emission mask compliance with some
confidence. Keep resources at your disposal so that accurate results can
be achieved, and digital and analog stations will continue to operate
without interference. @
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ECHTIPS

a4

by Doug Irwin,
CPBE DRB AMD

Weller

Gaining expertise
in soldering

I remember when I took electronics in high school; one of the first things we
learned was how to solder. Now this was a while ago (1976 actually) and I real-
ize that not everyone learns how to solder today. If you fall into this category
you might want to check out the soldering tutorial on the Best Electronics
Soldering Technologies website (www.solder.net). The site seems to be very
comprehensive on the subject.

Sage level setting

The Sept. 30 CAP deadline has been extended until June 2012, but this
tidbit from Sage (sent by way of Kirk Chestnut, CPBE, of Entercom in
Kansas City) might be of use to you. Christopher Vournazos of Sage says
that for the new Sage Digital Endec, the default audio gain settings are too
high. The advice is to set Playback for 30 and set Record 1 and Record 2
for 16. Vournazos says a firmware update is due shortly that will make the
level setting more intuitive for the
end-user. The levels can be set
using the ENDECSetD software or
through the front-panel controls
(Menu > Levels ).

Tech tips may be suitable ¢ n SBE

recerti tion credits, Send your tips

to radio! yMagOnline.com
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Setting up shop

I've had an occasion or two when | started at a new
radio statior and fouad the KF componentry at the shop
to be, shall we say, somewhat lacking. Its hard to-be the
transmitter guy without al. the proper items readily at
hand. When things are a little slow around the radio
ranch, make use of the time to ensure the shop is ready to
go for the times that you are busy. Nothing cuts efficizncy
more than having to nun asound looking for a cable cr
adapter. So, Fere are some of my favorite sources for these
types of items.

Ready-made cables and adapters. Of course you zan

always make your own but if you prefer factory made cables,
try Pasternack (www.pasternack.com). I always reed type N
to BNC adapters, or cables with the ditferent

connectors on each end. Pasternack

has a great selection of adapters.

Grab some N to BNC, and heve
some UHF or TNC/SMA/SMB

to BNC adapters around for that
special occasion.

Power dividers, attenua-
tors. It you have any RI test
equipment at hand then you
invariably need attenuators.

Power dividers aze handy for any
number of proects. When | need
stuff like this I usually go to Mini
Circuits (wwwaminicircaits.com).

Filter sets, If you have an RF proof to per-
form you'll likeiy need either a2 bandpass or a notch flier.
For these items 1 usually go to Microwave Filter (www,
microwavefiltercom). The company makes custom filters
for any number of applications, and I've called upon t
countless times.

RF amplifiers. Sometimes vou have a receiver with a
front-end that needs a little extra help. I've had occa-
sion to add sone extra gain akead of 950 receivers - and
typically I use Advanced Receiver Research for that
application(www.zdvancedreceiver.com). I alsc built a
building-wide wireless nyic system one time, and using
common antennas with power dividers, some filtering
and some extra system gein, it worked well. That par-
ticular time 1 needzd a very hot gain block, so I turned to
Miteq (www.mitzq.com). These filters, dividers and amps
can be part of your bag of tricks that is well-stocked and

at-the-ready when the oceasion calls,

Irwin is transmission systems supervisor for Clear Channed NYC and chief
engineer of WKTU, New York. Contact him at doug@douginvin.net.



A UAKIS SYSTEMS INC.

THE NEXT GENERATION
ANALOG CONSOLE

.. analog & digital with USB sound eard built in

- Cata cabling for today's infrastructure
- Balanced & unbalanced in & out

Eight channels
Stereo Program output

2 mic, 4 sterea line, PC. & Fhone in
USB interface for play and record from a PC

Mix minus in-out for an extarnal Telephone hybrid cahItEsAguE
BOTH balanced and unbalanced inputs and output for flexibility input/autput
The BEST of bath analng and digital, the ARC-8 features a built in IS D TEVRARISCE

: . W . _ faders and long life
Windows sound card to play and record in digital directly frem a Win- switches for reliabilty
dows PC. With BOTH balanced and unbalanced inputs and outputs, tne Sacketed ICs for fast
ARC-8 works out of the box in any Radio applizetion. on site repair.

— .
—F World Radio Histo -




:
:

+
L

.
.
.
.
.
.
. -
ssssssssssssssssssn
e

Sesna
STL Receiver

Harris Intraplex HD L
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o, STL Transmitter

by Doug Irwin, CPBE DRB AMD

he Intraplex HD Link is a

950MHz radio system that passes

not only the typical program

audio, but also HD Radio traffic
between a studio location and a transmitter
site. If integrated with an IP return path from
the transmitter site back to the studio, the
system will pass TCP traffic between the two
ends, and it will manage packet routing based
on the user configuration and path accessibility.
The HD Link has all the features we’ve come to
expect from an STL system, and more.

The first thing I do with a radio system (or
any for that matter) that has as much capabil-
ity as the HD Link is put it on the bench
and back-to-back the units. I did this by just
putting a dummy load on the transmitter, and
a small whip on the back of the receiver. After
powering the units, they came right up with
all their default settings in place. Read the
Quick Start Guide (pages three and four in the
manual) so that you can configure the system
to meet your requirements. Specifically, you’ll
need to go to the RF profile and to put the
system on the correct
frequency; and you'll

www.broadcast.harris.com
broadcast@harris.com
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need to set the RF
bandwidth so that
it matches the emis-
sion designator you

4

800-231-9673
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used in the license application (for example,
500KD7W for 500kHz of bandwidth).

You may want to change the parameters of
the two audio pathways from their defaults.
One of the default RF profile settings is “any
modulation,” which allows the unit to change
from 32, to 64, to 128 or even 256 QAM de-
pending upon what you ask the system to do.
There is only so much data-handling capabil-
ity available for a given system bandwidth and
it’s clear that as you ask for more, the QAM
number goes higher. For example: With both
audio pathways set for 48kHz sampling/ste-
reo/linear, and with the user-1P bandwidth set
for 256kb/s, the system modulation scheme
goes up to 256 QAM. Changing audio path
two to mono (as one example) immediately
changes the modulation scheme to 128 QAM.
These parameters have a finite number of
choices obviously and the system will prevent
you from trying to make changes that don't
work. As another example: If I leave audio
pathway one at 48kHz sampling/stereo/linear,
and change audio pathway two to match that,
I find that (at 256 QAM) I can get 320kb/s
through on the user-IP link; trying to get
more than that results in an invalid error mes-
sage back from the radio.

By the way, all the configuration changes
I've suggested so far can be done via the front

Ink

v Intraplex ©

LINK

Intraplex g
LINK

panel. You can also make all those changes
and many others by using the Ethernet inter-
face. That allows me to segue nicely into the
next important feature of this radio system:
its ability to be integrated with a full-duplex
IP network between the transmitter site and
the studio site.

ALL ABOUT THE DATA

The system supports two separate LANS, the
idea primarily being that the LAN known as
HD carries E2X (exporter to exciter) UDP traf-
fic. (You would make use of this if you had both
the importer and exporter back at the studio.)
The other LAN will also carry traffic in one
direction (i.e., UDP). It’s important to note that
the HD traffic is given priority over any traffic
you try to send to the far end via the (lower
priority) LAN port. In this way you can ensure
that the E2X traffic makes it.

So you may wonder then how you would
access the receiver via IP if the traffic only flows
in one direction? Of course the answer is that
you can't, unless you integrate a full-duplex IP
connection into the system. The HD Link is
built to do that, and it’s a wonderful feature.

To test this feature on my bench, I had to
build up the system as best I could, simulating
the E2X traffic. The goal of the test then was to
pass the UDP traffic along the HD LAN port,



and to pass TCP traffic on the lower priority
LAN at the same time. It’s important to note
however that the system can be configured

to totally re-route all the LAN traffic, plus all
of the audio links, to the duplex connection,
should the RF link fail.

+ See Figure 1 (below). To generate traffic
for the E2X link, I set up a Barix pair: the
Instreamer was connected to the HD LAN
port on the transmit side. Conversely, the Ex-
streamer was connected to the HD LAN port
on the receiver end. The other LAN configura-
tion simulates a typical LAN connection in
the rack room of the radio station. The LAN
port of the HD Link transmitter connects to a
switch-port on a Layer 2 switch. Another port
on that same switch (same VLAN) connects
to a gateway that gives you access to some
type of duplex IP connection to the transmit-
ter site. For my test I used a couple of Cisco
routers connected via a T1. On the far end,
the other router becomes the gateway for the
receiver side. It connects directly to the LAN
port of the HD Link receiver.

Now there is some simple configuration
necessary to make this arrangement work. You
need to configure proxy ARP (Address Resolu-
tion Protocol) on the transmitter side with the
address of the target on the far end.

In my test configuration I considered the
HD LAN to have only the ability to pass traffic
in on direction; so for this reason, proxy ARP

L I I R O I I I A R O O T T T T N AP

needs to be used at the transmit end on the
HD LAN. When the traffic generator (in my
case the Barix) sends an ARP request, the HD
Link transmitter actually responds with its own
MAC address. That way, the Barix can actually
build all the frames correctly. The transmitter
then sends that data to the far end.

In the path redundancy table on the
transmit side, tell the system to use both the
forward and return IP path, and configure
the peer address (which is the address of the
LAN link port on the far end receiver). On
the transmit side, configure the Ethernet
service to fail over from RF to IP. In the path
redundancy table on the receive side, tell the
system to use forward and return IP path,
and configure the peer address (which is the
address of the HD Link LAN port on the
transmit side).

$o now with the RF and IP links up and
running, the system is accomplishing all the
following:

> Passing two separate audio paths from
transmitter to receiver

> Passing the E2X traffic along the HD LAN

> Passing TCP traffic over the other LAN

in the event that the RF path fails, traffic
gets moved completely onto the IP link. When
the RF link comes back up, traffic flow reverts.

So sitting in your office you can browse into
both the receiver and transmitter, which is espe-
cially handy if you want to make other changes in

g 15 + Intraplex HD Link
. Test Configuration

IP link {public or private)

192.168.1.5

192.168.3.2

162.168.1.1

FIELDREPOR

the configuration, or perhaps more importantly,
look at the real-time performance of the system.

OBSERVATIONS

A couple of items that I want to mention
about this system that you should know about:
The transmitter is a little noisy, because of fan
noise - so you won't be able to put it in a spot
that must be quiet. The system takes a large frac-
tion of a minute to boot up - so I would recom-
mend having a UPS on both ends of the link.

For my evaluation, I used a beta version
of the software that will be released for the
product in September. In this final release
you’ll find a new feature that allows the user to
configure a backup profile with reduce audio
coding rate as well disabling of non-essential
services. This allows the user to use a lower
speed IP path for a backup or allows the RF
link to automatically adjust (increasing chan-
nel coding or reducing modulation) when
receiver experiences degradation.

I've barely scratched the surface on the
features that this radio system has; but I can
tell you that in the testing I carried out, the
system performed very well, doing everything
advertised. I'd also like to thank Keyur Parikh
and Jeff Merrow from Harris for their help in
this evaluation, @

Irwin is transmission systems supervisor for Clear

Channel NYC and chief engineer of WKTU, New York.

192.168.2.0/24 network

192.168.2.2

192.168.1.2  192.168.1.6

radiomagonline.com | OCTOBER 2011

47

y



Blue Microphones

Yeti Pro

by Gil T. Wilson

lue Microphones always have a
unique silhouette to their mics,
but the company puts as much
thought into the sound as it does

the appearance. This shows in all its products,
but it actually glows with the latest mic, the Yeti
Pro. While attached to the included stand, it is
almost a foot tall; with textured black and silver
metal enclosing the body, the massive grill and
Blue logo, it almost looks like a mic from the
early days of studio recording. Yet it maintains
a completely modern look.

Moving on from how cool this mic looks,

I put it to test. The Yeti Pro mic is a USB and
XLR mic in one. It includes a stereo mic cable.
The USB connection requires Mac OSX (10.6.4
or higher) or Windows XP or higher. If you
use the mic on one of the Windows systems, a
driver (available through the Blue Mic website)
must be downloaded.

When using the mic in XLR mode
phantom power is required. I should also
note here that the mic operates one mode
(XLR or USB) at a time, so only have the
mic plugged into one destination at a time.
All mic functions

48

operate in digital

818-879-5200

mode, while in

www.bluemic.com analog mode, the

orders@bluamic.com mute (which is
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mounted on the
front of the mic) and
headphone out func-
tions do not operate.
Once I had the
driver installed
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The other settings work great in
recording various aspects. For my
vocal recordings I used the
cardioid for recording
straight scripted audio
(in a podcast and for

and mic plugged

in I went straight to

my production software and

started recording. I first explored the various
settings/patterns for the mic: stereo, omni,
cardioid and bi-directional. What grabbed
me most was the quality of the stereo setting.
1 listened to the playback using the built-in
headphone jack (the headphone amplifier
works like a charm, it’s almost like I had a
complete studio with just this mic and my
computer) and the stereo separation was per-
fect. I set the mic in the center of my living
room and recorded a few minutes of audio.
At one point in the recording a grandfather
clock chimed, and the mic was set in place so
that the clock was to the right. From where

I was sitting the clock was on the left, but
when I heard the chime on the recording,
was startled and looked to my right trying to
find the clock. The sound was so clear that

it was as if I was placed back in time to the
time of the recording.

vocals for a spot to be
aired) and the pattern
worked great at eliminat-
ing side noise. It worked so well that
I have now made this the permanent mic
for my studio. I have a standby USB cable
extension ready to use for when I want to
directly record into my computer for tasks
such as my podcasts. Blue just recently came
out with a shock mount named the Radius.
It is sold separately but works like a charm.
The custom shockmount for the Yeti and Yeti
Pro USB microphones combines cool vintage
styling with rugged durability. The Radius
isolates the microphone from ambient vibra-
tion. Used in conjunction with “the Pop”
(Blue Mic’s pop filter/windscreen) makes
your recordings come out clean.

When I first started working with this
mic I was using it in USB connection mode.
I first thought that the mic was a bit much
for USB. It is extremely rugged, in fact it
feels like the casing is cast iron. The base that
comes incorporated with the mic structure
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makes the mic have even more of a fixed mic

system. But then I started using the mic in
the XLR mode and I became overwhelmed
with the excellence and versatility of this
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mic. Using the Radius shock mount,
. the Yeti Pro looked now like it was

and ar shack AANE o

levessssssssnssssl  built exclusively for the studio and

the sound captured by the mic fur-
ther enforced that aspect.

HANDY USES
This mic came in handy when
recording music because of the versa-
tility of the settings: stereo for instru-
ments or live recording, cardiod for
vocals. The bands I recorded seemed
impressed with the quality they were
getting from just one mic. All we
had to do was move one mic around
rather than have several different
mics to manipulate. I really liked the
portability that the USB connection
provides, in that I could just hook it
up to my computer and do a multi-
track recording literally in the field.
The omnidirectional mode was a feature
I used while conducting an interview. When
I heard the playback I was impressed by the
entire ambiance sounds captured without over

much easier.”

VISIL

v More control

v/ More features
v More flexibility
v Totally scalable

| “The people who use PhoneBOX
[ on a daily basis really like it.

| That makes my job just that
|
|
|
|

Need morei

JOX
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emphasizing the hisses and buzzes around the
room. Even better was when I switched the
mic to bi-directional figure 8. I conducted an
interview with the mic between the subject
and myself and nearly all ambient sounds were
excluded and the interview sounded as if I was
using two different mics.

When I recorded musicians I found out
the mic was being limited to 16-bit/48Hz
by the software. I quickly changed it to
24-bit/96Hz and the difference hit me like
a brick wall. The sound coming out of the
finished recordings with the higher resolu-
tion was a wall of sound hitting me.

This microphone is a pure professional
microphone. Wheter at home podcasting, pro-
ducing audio via the USB connection, orin a
studio using the XLR stereo out (with phantom
power required), it reproduces true sound,
looks good and is durable. This mic will be the
choice mic for any production professional. 0

Whatever your question,
we've got the answer...

The world’s leading talkshow software — PhoneBOX
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SIDEBYSID

Video
recorde

ou might be Cisco UltraHD Alesis VideoTrack Samson Zoom Q3HD | ION Audio Twin Video
Y wondering, MSRP $99 $299 $299 $119
“Video recorders? |
nternal
But this is radio.” Memory 8GB None None None
You're right. This is radio, External Girig 2GB SD card, 2GB SD card, SD Card/SDHC
but radio is much more than Memory SDHC, up to 16GB up to 32GB memory slot
audio now. Radio in a way Racord 45 minutes (2GB),
is one of the original social Time 2 hours ot HoNS 7 hours (32GB) s
networks. Our personalities
Video 1280x720 720p at 30 or 60fps or
interact with the public all Quality 720p HD at 30fps 640x480 at 25-30fps 1080p at 30fps 640x480 at 30fps
the time. We create events to Video 5 T
bring listeners together. While Format MP4 MP4 MP4
we can't use video on the air,
i i Lens Digital zoom Digital zoom 4x Digital zoom FER anq 'back Snaes,
we can use it online. 9 9 g 3x digital zoom
There are. lots of choices in Filp Video Lithiurn- RN T
consumer video cameras. Any Baito ion Battery Pack Rechargeable, user- et oI Rechargeable
of these will work to post con- A (included) or 3 AAA replaceable lithium-ion P e e lithium-ion battery
tent online, but remembering Lithium Batteries 9
our audio roots, we looked for 2.4-inch 320x240
. i 2 24" ) . 24" TFT
cameras that offer something i color LCD display
more than the basic point-and- 2.16" x 5.2" x 1.26"
i i 16" x 211" x 0.88" : f 1" x z § 55" (H
shoot with whatever audio can Dimensiona | .15 2 X SR (W x D x H) *)
be obtained. Cost is certainly Includes HandyShare
. . ArcSoft Medialmpression o
a factor, especially if several Software FlipShare software with direct YouTube editing and; YouTube Apple Quicktime
cameras will be deployed. Ease uploader software,
upload for PC Apple QuickTim
of use is important. But we Ppro uRsime
also looked for some choices Microphons Built-in wide-range Built-in stereo condenser Built-in stereo con- BUt ono
that provide better audio than stereo microphone microphones denser, external line in
the bargain-basement special, USB, Audio (RCA),
TR . . USB, analog video, Composite (Video),
which includes high-quality NTSC/PAL TV and
e er el i Outputs HDMI headphor_ne. NTSC/PAL HDMI output , USB SD/MMC Memory
switchable Card, S-Video,
It’s easy to capture video of NTSC. PAL
your station’s events and post Windows XP. Windows XP SP2
the coverage on your website or osp sE tei mm sg Windows 7, Wmaz:;o)‘(ﬂps ?Psa\:sta. Windows, Mac OS | Vista, Windows 7, Mac
social networking sites. Basic 4 Windows Vista ' OS X 10.3.9 or later
free or inexpensive video edit- Carmera. USB cable
ing software can clean things Out of the C«;r:;;?, r:::;? rg\;::st:le composite video cable, 2GB SD card, Ca:gﬁ:zigssva;ible'
up to provide a new element to box strap s{)f* pro'tective i DRtisries. camers, software CD batt'ery
your station’s content and new cas'e, u;er guide hand strap, har(;dle/gn‘p, user guide hand!e/;grip :
o
life to your station’s image. 0 asic el s

For more on these recorders' features and optional accessories, visit RadioMagOnline.com.
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NEWPRODUCTS

Shure | Condenser microphone
KSM44A: This large-diaphragm,
side-address condenser microphone
can be used for a variety of live and
studio applications. The microphone
features: Multiple polar patterns --
cardioid, omnidirectional and bidi-
rectional -- for maximum flexibility
in a wide variety of recording ap-
plications; dual 17, externally biased,
ultra-thin, 2.5 micron, 24-karat
gold-layered, low-mass diaphragms
that offer superior frequency re-
sponse; premium electronic compo-
nents and gold-plated internal and
external connectors; subsonic filter,

which eliminates rumble from mechanical vibration below 17Hz; three-
position switchable low-frequency filter that helps reduce unwanted
stand vibration noise or counteract proximity effect; and integrated
three-stage pop protection grille that reduces breath noise.
www.shure.com

Focusrite Audio Engineering | Audio networking system

RedNet: At this professional audio
networking system's heart is digital
audio networking technology
Dante by Audinate. Dante uses
conventional IP-based Ethernet
switches to carry up to 256 chan-
nels (128 inputs and 128 outputs)
of high-resolution digital audio
over a single, standard Ether-

net network. RedNet provides
extremely low latency: under 3ms
analog-to-analog at any sample
rate when using the optional Focusrite RedNet PCle card. The scalable
system features a range of digital audio interfaces and components.
These provide a diversity of input and output options, with the simplicity
and practicalities of Ethernet connectivity. Each RedNet 1/0 device in-
cludes JetPLL jitter-elimination technology, and delivers dynamic range
of 120dB, with 24-bit resolution at sample rates up to 192kHz.
www.focusrite.com

Auralex Acoustics | Foam panels
Sonolite: A 2’ x 2’ x 1” fabric-wrapped
StudiofoamPro panel, SonoLite specifically
targets those on limited budgets. Panels are
available in black or beige, with squared edges
that provide an overall Noise Coefficient Rating
(NRC) of 0.75. The panels retail $24.99 each.
www.auralex.com
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Samson Technologies | Handy recorder
Zoom H2n: The H2n features
Samson's best microphones
yetand is the only por-

table recorder with five
studio-quality microphones
onboard. This design enables
the H2n to offer four unique
recording modes: Mid-side
(MS) stereo, 90-degree X/Y
stereo, two-channel and four-

channel surround sound.
With its newly designed user
interface, 1.8” backlit LCD
display for crystal-clear mon-

itoring and built-in reference speaker that allows playback of record-
ings on the spot, the H2n is remarkably easy to use in any application.
The H2n provides more than 20 hours of continuous operation on two
standard AA alkaline batteries. In addition, the H2n features a new data
recovery function and a high-speed USB 2.0 interface. The H2n can
even be used as a USB microphone to record directly to a computer.
www.samsontech.com

Beyerdynamic | Headphones
DT 1350: DT 1350 is the first professional
monitoring headphone in Beyerdynamic’s
new generation of headphones that
feature Tesla technology. The completely
re-engineered Tesla drivers create a head-
phone that delivers an enormous degree
of efficiency with low levels of distortion. A
combination of ambient noise reduction and
a maximum sound pressure level of 129dB
make the DT 1350 an ideal compact over-
ear headphone for any environment.
www.beyerdynamic-usa.com

Burk Technology | Server room environmental meonitor

Climate Guard: Drawing on more than 25 years of facilities monitor-
ing experience, Burk Technology designed Climate Guard to monitor
critical environmental conditions that can lead to downtime, equip-
ment failure and data loss in server rooms and data centers of all sizes.
Climate Guard uses a built-in Web interface and requires no software
installation or browser plug-ins, allowing use from any computer,
tablet or smartphone. Email, SMS and SNMP notifications ensure that
responsible personnel can respond to problems quickly and effectively.
www.burk.com




We're Ready For CAP

(so you can be, too)

Hosa Technology | Powered speaker cables SAGE DIGITAL ENDEC

PPC-100 Series: Incorporating both shielded
power and shielded audio lines in