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In This Business, Anything Can Happen. Is YOUR Network Ready?

It’s disaster season. and the last thing you should have to spend your valuable time tracking down 1s a fauity cable.

That's why our WheatNet-IP Navigator software provides real-time
notification of any communication failure with any component of the
network. But let's say the single cable between the TOC and on-air
studio does go bad. No problem. You have a backup studio or two at
the ready - one of the benefits of an audio network like WheatNet-IP
that's distributed throughout the facility. And if you're really in a bind,

Get Out and About: IP Audio Extended

While it’s still not practical to transport

uncompressed linear audio over the public Internet...

...you can get coded audio across the Internet by interfacing the
Tieline Genie stereo IP audio codec to our WheatNet-IP audio
network. We've partnered with Tieline so the Genie has a built

In port specifically for connecting into the WheatNet-IP system
and sending six channels of audio over the public Interet. Audio
performance is highly reliable, and latency is minimal. To find out
about this and other ways to extend your WheatNet-IP audio
network beyond the studio wallls...

Chtk here 1o earm more: INN12.wheatstone.com

phone 1.252.638-7000 | wheatstone.com | sales@wheatstone.com

you can always run the station using littte more than a single

WheatNet-IP I/O BLADE - it has an operating system, 1/O, silence

sensing, GPIO and mixing inside - plus you can reboot the entire

system off of that one BLADE.

NOTE: the station pictured in the flow chart above is in Portland, OR
INN12.wheatstone.com

We’ve Got AES67 Compatibility Built In

Did you know that our newest 1/O BLADES for
the WheatNet-IP audio network are AES67
compatible?

We added AES67 compatibility for interoperability with other
AES67-compliant devices and signals into the WheatNet-IP
Intelligent Network. Check out this great discussion with AES’
Bob Moses about AES67...

INN12.wheatstone.com
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Investing in Digital for Radio

WideOrbit introduces

WO Traffic - Internet Orders, WideOrbit acquires Fivia, WideOrbit acquires Abacast,
the only traffic solution that digital ad management streaming and monetization
allows clients to manage spot platform solutions for digital radio

and digital together

Stay tuned for more exciting announcements...
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Questions? Please Contact: Mike Zinsmeister, Executive Vice President of Sales

Office: +1.828.252.8891 | Mobile: +1.828.712.2843 | mikez@wideorbit.com
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NAB Education Foundation 2014 Broadcast Leadership

Training Class Graduates

The NAB Education Foundation (NABEF) announced that the 2014
Broadcast Leadership Training (BLT) class graduated in June, following a
ten-month, MBA-style program that teaches the fundamentals of purchasing,
owning and operating radio and television stations.

The program, now in its 14th year, targets senior level broadcast executives
who aspire to advance as group executives or station owners. To encourage
diversity in broadcasting, NABEF offers fellowships to women and people of
color. A number of BLT graduates are in varying stages of station acquisition.

This year, topics included securing funding, identifying stations, develop-
ing a business plan, due diligence and operating for success. Students had the
opportunity to network with other broadcasters, Federal Communications
Commission (FCC) staff, communications attorneys and members of the

banking community.

KNX 1070
Receives Three
L.A. Press

Club Awards

KNX 1070 NEWSRADIO won three
Southern California Journalism
Awards presented for editorial
excellence by the Los Angeles Press
Club at its 56th Southern California
Journalism Awards.

The KNX 1070 award recipients for
programming that aired in 2013 are:

Anchors:
Dick Helton, Vicky Moore
KNX Morning News

Talk, Public:

Charles Feldman, Laraine Herman,
Diane Thompson, Frank Mottek,
Bob McCormick

“Healthcare Uncovered”

Sports:
Ed Mertz

Sherri Griswold Named
Chairman of FAB

Clear Channel Media and Entertainment Ft. Myers
announced that its Regional Market Manager, Sherri
Griswold, has been named Chairman of the Florida
Association of Broadcasters. Griswold is the fourth
woman named Chairman.

The Florida Association of Broadcasters lobbies and
focuses on Florida specific issues in broadcasting as
well as supports the efforts of the National Association
of Broadcasters (NAB) in Washington, D.C. As Chair-
man, Griswold will lead the Executive Committee, which
represents the Board of Directors.

WQED to Offer
360 Degree Live
_ Streamlng Videe
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SBE Announces
Tech Session
Lineup at 2014
Radio Show

The session lineup at the 2014 Radio Show
inciudes:

IT for Radio Engineers: Understanding IP
Networking Routing & Switching Tutorial
Wayne Pecena

Designing, Maintaining and Monitoring
Reliable IP Audio Broadcast Facilities
Jacob Robinson

15 Tech Ideas That Help the Bottom
Line — A Radio Technology Panel of
Experts — Jacob Robinson, Jeremy
Ruck and Paul Shulins

Moderated by Chriss Scherer

All-digital on the AM Band — Testing for
the Future
NAB Labs

Hybrid Radio — Why it’s Important for You
NAB

SBE members are eligible to register at NAB
member rates.

Tell us where you think the mic icon is placed on this issue’s cover and you could win a Hosa CBT-500 cable tester. Send your entry to

radio@RadioMagOnline.com by August 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
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Audio Processing
¢ _Built For You.

David IV
Y

DAVID IV FM Broadcast Audio Processing: for shaping, sculpting, and boosting
your on-air sound. Now with the extra features you asked for.

5 BAND BLISS BLAZING SPEED BETTER PRESETS

The perfect number of bands Only 3.9ms of signal latancy on 25 choice presets tuned to
with more controls and tweaks the composite outputs, and power make you stand out, without
you'll actually use. to live audio in under a second. going all-out.

NEW Rev. 3 FEATURES

“Windowed” AGG control.

Adjustable Multiband Crossovers Points.
Adjustable Multiband Attack and Release Times.
Buitt-in Test Tone Oscillator.

Tighter Peak Control.

English, Espariol, and Portugués language menu options.

@
hlewaw.irrrl‘gfo?lticsbroadcast.com & ﬂ_INOVONICS

BROAOCAST

!

0]
>



IEWPO

What Is “Radio”?

FiiLiW RADIi MAiAZINi

s [ was reminded recently, the name of this publication is
“Radio.” In this day and age, what exactly IS “Radio”?
For many years, it seemed everyone knew what it was—
the term was defined very clearly in most people’s minds as
AM and FM broadcast service. With the constantly increasing adoption
of mobile devices and streaming services, however, the lines have be-
come blurred. In the strictest sense, “Radio” can be defined as anything

that utilizes Radio Frequency as a means of communication.

Many consumers, however, have now come to see any service where they can listen to a curated
program source with little or no interaction as “Radio.” Most streaming services will allow users
to customize the content they are hearing without requiring them to build playlists manually as
is necessary in most cases with personal music collections. The end user experience with these
services is remarkably similar to traditional broadcast radio—Pick a “channel” and listen while

you go about your day. If you want to listen to something else, change the “channel.”

I was in a room recently where a presenter was conducting an instructional session on smart-
phones and apps. He pointed to the Pandora icon on the screen and asked if people knew what it

was. The majority of those in the room responded “Radio.”

Itis futile for broadcasters to buck this trend and keep doing things exactly the same way they
have been doing for decades—broadcasters must instead embrace, adapt, and adopt new technolo-

gies as appropriate in order to survive. This is the reality of today’s marketplace.

The trend of moving from being defined as “broadcasters” to “content providers” has been hap-
pening over at least the past 5-10 years. The biggest difference now is that the number of listen-
ing options has increased dramatically. The actual content delivery platform is rapidly becoming

irrelevant.

Most stations now stream their signals, and have mobile apps available, but it takes far more
than that to continue capturing the audience. It is up to broadcasters to provide content that
consumers actually find compelling enough to seek out, and to make it available on whatever
platforms they want to access it on. What makes content compelling? That is a question that has
many answers, but in the case of most listeners, [ suspect it would be something uniquely local

and engaging that “connects” them to their community and to those around them.

I believe that there will always be some method of one-to-many content distribution that mim-
ics what broadcasters have been doing since the dawn of radio. It will almost certainly be digital,
carry numerous channels of content over a wide geographical area, and it may even come through a
service provider rather than remaining free over-the-air. Satellite, cellular, and Internet based plat-
forms fit many of these criteria to a point, but lack any sort of local connection for the most part.

Whether it comes via AM, FM, analog, digital, satellite, cellular, Internet, or something com-
pletely different yet to be invented; the real magic is in the message, not in the method. Exactly
what this method will look like in another 10-15 years is anybody’s guess, but at its heart (as long

as wireless devices exist) it will always be “Radio.” 0
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by Jeremy
Ruck, PE

odern society is definitely more

mobile than it was several decades

ago. Accompanying the increased

mobility is a corresponding crav-
ing for greater quantities of information. The
increased demand has called for a number of
changes in modulation techniques. This month
we look at several of them.

Initial wireless transmissions were an
offshoot of telegraphy. The first spark gap
transmitters worked well, but were of course
quite “dirty” in their operation. In 1906 the
venerable method of amplitude modulation
radio was born.

Carrier

Modulation

Amplitude Modulated Carrier

A
1] !

Figure 1. AM carrier

10

While it would take several more years to
reach commercial viability, this simple method
of transmission would reign supreme for several
decades. The development of AM came out of
the realization that the waves produced by spark
gaps were insufficient for the transmission of
audio material. Instead of the on-off scheme
under which spark gap transmitters operated,
continuous waves would be required. This
carrier wave is amplitude modulated by audio
before transmission. (See Figure 1.)
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Modern Modulation
A Technig

Uues

Since free lunch rarely exists, the benefit of
the simplicity of AM was offset by audio qual-
ity and inefficiency. The simplistic modulation
scheme of AM makes it very susceptible to
natural and man-made noise sources. In ad-
dition, the majority of the power is concen-
trated in the carrier, which lacks the original
transmitted information.

In the more modern technique of FM, the
transmitted information varies the instanta-
neous frequency of the carrier, while maintain-
ing the amplitude. The frequency of the carrier,
for the most part, will tend to reside within
a certain range on either side of the carrier
known as the frequency deviation. In a Fou-
rier analysis, which breaks up the signal into
combinations of simpler signals, we find that a
much broader range of frequencies is required
to fully characterize an FM signal. Indeed this
range extends to infinity, but at that point, and
well in advance of it, the amplitudes are so low,
that they practically drop out of the equations.

Of course, a major advantage with FM is
its ability to reduce noise. In reality, below
the noise threshold, FM actually has a poorer
signal-to-noise ratio than AM does; however,
above this level the SNR is vastly improved.
Wider deviations can increase this ratio, as can
pre-emphasis. Limiter circuits provide addi-
tional benefit by removing AM noise, as the FM
signal is of constant amplitude. (See Figure 2.)

One simple form of FM is frequency-shift
keying, or FSK. In FSK, digital information is
transmitted through discrete changes in the
carrier frequency. In simple form, a pair of
frequencies can be utilized to transmit binary
information as a “1” and “0” or “mark” and
“space”. This is one such method permissible
for the identification of FM translator stations.

Another modulation scheme similar to FM
is phase modulation.

Within the genre of phase modulation,
there are many subsets. These schemes lend

Carrier
\ f { A
3
Modulation
y >
\ \
. /
Frequency Modulated Carrier
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Figure 2. FM carrier

themselves well to digital uses, and are seen
frequently in STL applications. The more
common ones seen here are Quadrature Am-
plitude Modulation, and the higher density
16-QAM and 64-QAM.

QAM is a modulation scheme that can be
either analog or digital. Two data streams or
analog signals are transmitted by amplitude
modulating two different carrier waves. If the
QAM transmission is digital, then amplitude-
shift keying is utilized, whereas AM is used
if analog is transmitted. These two carriers,
which are 90 degrees out of phase with each
other, are then added. The output waveform
is, in the analog case, a combination of phase
modulation and amplitude modulation, while
in the digital case contains both phase-shift
keying, and amplitude-shift keying. Math-
ematically speaking, the two signals can be rep-
resented as sine and cosine functions because a
90-degree phase shift exists between those two
functions as well.

In the analog realm, QAM allows multiple
signals to be carried on a single carrier. Seasoned
television engineers should be quite familiar
with this, as it is how the “I” and “Q” signals
carried chroma information. Similarly, the
C-QUAM system allowed the two channels nec-
essary for stereo to be carried on a single carrier.

On the digital side, QAM is quite impres-
sive, and allows for much higher data rates than
analog modulation schemes. The digital signal is
quantized, and through this process is con-
strained to certain regions in which it can reside.
Just as your domicile has a distinct address




identifying your location, the places where the
signal can reside also have addresses. These ad-
dresses are represented by a series of bits, which
give amplitude and phase information for the
quantized signal. The collection of these indi-
vidual addresses forms a constellation, which is
an effective way to look at the signal.

In 16-QAM, there are sixteen distinct loca-
tions, which generally exist in a 4x4 square
grid. Therefore, each location is represented by
a four-bit binary address ranging from 0000 to
1111. (See Figure 3.)

In 64-QAM, the number of possible ad-
dresses enlarges to 64, which necessitates an
increase in the neighborhood density, and the
use of six bits per address. Generally speaking,
the increase in the constellation size follows
powers of two.

These high-density QAM schemes allow
for very high levels of spectral efficiency and
very high data transfer rates. Some cur-
rent Ethernet devices use 1024-QAM and

Q

0000 0100 1100 1000
O o O O

0001 0101 1101 1001
O O O O

]

0011 o111 1111 1011
O O o

0010 0110 1110 1010
O O O O

Figure 3. 16 QAM constellation diagram

4096-QAM for their modulation schemes.
In fact, 1024-QAM is now becoming more
common on long-haul microwave systems,
and allows for a capacity increase of 25% over
the industry standard 256-QAM. With such
robust schemes, massive amounts of data can
fit into a single channel.

This increase in capacity and efficiency has
a tradeoff in stability in some instances. As

RFENGINEERING

constellations become more densely packed,
and the bit quantity increases for a given
symbol, the potential for error and noise
becomes much greater. Although error correc-
tion methodologies have lessened the impact
of noise, they have not eliminated problems
altogether. Sometimes a path is just too far
or too noisy to be reliable with more dense
techniques. In such cases, a decrease in the
constellation size will usually help, but that of
course reduces capacity. This is generally not
an issue in radio broadcast applications.

In the end, more advanced techniques of
modulation have allowed for increased flows
of information, and have evolved our industry.
The advances made in the past several years
have been impressive, with potential future
advances just as impressive. We sure have come
a long way from the venerable spark gap. 0

Ruck is the principal engineer of Jeremy Ruck
and Associates, Canton, IL.

“The only'source of knowledge is experience.”

S

~Albert Einstein
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Shively providesboth.

Farover 50 years Shively has designed and
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wufactured FM products to work flawlessly;
for any powerdevel, at any site, and under

4 any conditions; year, after year, after year.
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Whetherit’s one of our newest designs, or a
classic, you can rely on Shively antennas to

perform; on their own, staying out of sight, away

p f.fb“m your budget, and off your to-do list.
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Or visit us on the Web at: WWW.SHIVETY. CONR

A Division of Howell Laboratories, Inc

- An Employee-Owned Company since 1995 -
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FCCUPDATE

by Lee Petro

t the June FCC Meeting, the
Audio Division of the Media
Bureau reported on its work
in processing the 2,826 Low
Power FM (LPFM) applications filed during
the November 2013 filing window. Both by
processing the applications that do not con-
flict with other applications filed during the
window (singletons), and by working through
the conflicting applications, the FCC's staff
expects to complete all of the processing by

the end of 2014.

First, with respect to the singleton applica-
tions, the FCC staff reported that over 1,200

applications have been granted. Of those

granted singleton applications, eight wer¢ for
communities in the Top 10 markets, 15 were

in markets 11-20, and 53 applications were
granted in markets 20-50. All told, the number
of LPFM stations in the top 50 markets has
nearly doubled, from 81 LPFM stations prior
to the November 2013 filing window, to 157
stations thus far. With an additional 483 ap-
plications still pending in the top 50 markets, it
is likely at the total number of LPFM stations
in the top 50 markets will grow to well over 200

stations when the dust settles.
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LPFM on
The March

Next, there are approximately 406 groups of
at least two conflicting applications that remain
to be processed. Previously, the FCC opened a
window for these applications to reach settle-
ments and/or technical solutions to resolve the
conflicts. Now, the FCC's staff is working on
three separate orders, to be spread out over the
next six months, to name tentative selectees
from amongst the groups. The tentative selectees
will be chosen based on the representations
made in their applications on the “point system”
factors, and in some cases, will be resolved by a
tie-breaker.

The naming of the tentative selectees will
trigger a 30-day period of time for the other
parties in that group of conflicting applications
to file a petition to deny against the application.
In the past non-commercial filing windows,
petitions were filed when it was discovered that
the tentative selectee had not obtained reason-
able assurance of site availability, or that the
applicant had provided incorrect information
in support of its corporate status or location of
its headquarters.

The FCC's staff indicated that they will be
releasing three different orders, which can be
expected to be geographically-based. This is
due to the fact that the orders will also opena

pos

window for applicants to submit major change
amendments to their applications, along with
a 90-day window for applicants to enter into
settlement agreements among the applicants.

In this context, a major change applica-
tion would be a channel change that was more
than 3 channels from the channel specified in
the application, or a change of tower site or
community of license whereby the proposed
location would not conflict with the commu-
nity or site location specified in the application.
Because the FCC does not want to create new
conflicts, it has determined that incrementally
resolving conflicting groups based on geogra-
phy will reduce the chance of a land-rush and
the creation of new conflicts.

After the FCC staff presentation, Commis-
sioner Ajit Pai commented that he hopes that
the FCC would immediately initiate a filing
window for AM licensees to submit applica-
tions for FM translator facilities after the FCC
has dealt with the LPFM applications. That
proposal is part of the AM Modernization
rulemaking for which comments were filed
earlier this year. Commissioner Pai has been
interested in opening a window for new FM
translators as a means to invigorate the AM
service.0

Petro is of counsel at Drinker Biddle & Reath, LLP
Email: lee.petro@dbr.com.
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The point of creating VLANSs is to restrict
traffic. You do not want anyone using the LAN
at the transmitter site to accidentally “swamp”
the portion of the network that is carrying the
program audio. Use of VLANs and VLAN prior-
ity will also allow you to tell the link to make
sure the packets related to program audio “get
through first” over and above the run-of-the-mill
LAN traffic such as e-mail, web browsing, and

One optional feature that I'll mention: back at
the studio end, I showed two separate “business
network” LAN connections. How would you
actually make use of both of those at the trans-
mitter site end? One way would be to configure
spanning tree on the switches; that way, if the
LAN connection is lost via either the radio or
wireline link, the switch at the transmitter site
end will start using the other link automatically.

S — VLAN Trunk [
IP Radio |+ - L2 Switch ]
- e— ‘7 ‘\
L L2 Switch Codec 1 Codec 2 L Codec 3
\ 3 /
y

to: Metro ( L2 Switch

Ethermet < >

Conection VLAN Trunk

Figure 2. Transmitter Site

file transfer. That being said, since the codecs in
use have both of their Ethernet ports associated
with different VLANSs, and carrying program
traffic, in order for you to manage them from the
business network, you'll need a switch that will
allow you to route between VLANS so that you
can manage the codec from your desk. This is
where a layer-3 capable switch comes in to play.
Each of the layer-3 switches will be trunked
to the Ethernet interface that carries traffic back
and forth to the transmitter site. A requirement
of the gear used for these particular links is that
it must support VLANs and VLAN trunking.
Now, on to Figure 2—the transmitter site.
Each of the links is connected to a layer-2 switch,
carrying the VLAN trunks from the far end.
Again, each codec maintains a physically separate
layer-2 connection to a redundant network. You'll
be restricted at this end in terms of access to the
VLANS carrying program traffic. In the configu-
ration of the switch, you'll make the appropriate
VLANSs accessible on the appropriate ports on the
near end so that the codec can be reached by all
the packets transmitted at the far end, and so that
itin turn can send packets back to the far end.

With an understanding of the network
architecture now in mind, we need to discuss
the means of getting our packets delivered to the
far end, both by wire and by radio links. In Los
Angeles, AT&T provides metro Ethernet to Mt.
Wilson, where the majority of the area’s radio
and TV transmitters are located. The “hand-off”
from AT&T is a physical Ethernet interface on
both ends. Pricing is very reasonable and dif-
ferent speeds are available. For example, at our
Burbank studio facility AT&T has specified a 100
Mbps connection. On the far end, they've speci-
fied 20 Mbps “drops” to each of our transmitter
rooms.

Now, I can't over-generalize, but I'm quite
sure that Mt. Wilson is not the only transmitter
site in the country with access to metro Ethernet.
A little research will reveal whether or not this
type of service is provided in your area and who
the provider would be.

The radio part of the equation has become
much easier in the last several years since the
FCC relaxed the part 101 rules allowing use of
6 and 11 GHz licensed radio links for the “last
mile” connection to a transmitter site. With



the proliferation of cellular telephone systems, a very large market for
“backhaul” radio systems has developed, and many manufacturers are
doing their best to get a piece of it. For purposes of this system, the basic
need is a layer-2 (Ethernet) interface to the radio, and support of VLAN
trunking across the link. Those are very common features now, offered
by many radios. For example: Ceragon offers their FibeAir IP-10E series;
Aviat, their WTM-3200 series; Dragonwave, the Horizon Packet radio;
Exalt, the Extend-Air G2 series; and Proxim, the Tsunami GX-810.

With the licensed radio links, you'll of course need to go through the
prior coordination and application process with local spectrum users
(since the frequencies are shared) and the FCC. The coordination and
licensing process sounds more difficult than it really is. There are a num-
ber of firms that will do this work for you, such as Comsearch, Micronet,
V-Soft, RFEngineers.com, and Terrestrial RF Licensing Corporation.

With the design for your redundant IP-based STL system in place, you'll
now have to select a set of IP audio codecs. The devices I'm about to men-
tion are all similar in functionality and features; it’s likely that you'll make a
choice based on personal preference. Many have dual-Ethernet interfaces,
but some do not. You could choose to place one such single interface codec
on each LAN segment to maintain the redundancy we're striving for.

lake, for example, the Mayah C10. This is a dual-channel codec, with
dual Ethernet interfaces, that supports several of the well-known lossy
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audio codecs such as MPEG Layer 2, MPEG Layer 3 and AAC. More
importantly for this application, it supports 16 or 24 bit linear PCM audio.
Both analog and AES/EBU digital audio 1/O are provided. Analog /O is
via XLR connectors with AES/EBU on a DB9 connector.

Another codec option is the AEQ Venus It is a 4-channel codec system
with a single Ethernet interface. Other features include the option of
an adaptive buffer in order to compensate for network jitter, along with
FEC, and automatic reference clock adjustment to synchronize both ends
of the communications link. The unit has balanced analog audio I/0
through XLR connectors as well as AES/EBU digital audio I/O on a DB15
connector. ControlPhoenix management software is used to configure
and manage the system. Linear PCM audio is supported at 32 or 48 KHz
sample rates and various bit depths. Venus also has an embedded data
stream that allows continuous serial communications from end-to-end,
up to 38.4 kbps.

When I think of Telos, it’s usually for gear to do remotes; but the Z/IP is
completely suited to “nailed up” connections as well. The device has dual
Ethernet interfaces for streaming and control. It supports linear PCM
audio along with a suite of lossy audio codecs.“ACT” (Agile Connection
Technology) is used to sense network conditions and adapt codec param-
eters as necessary to maintain audio quality. Management of the device is
done via an embedded web server. The unit features an RS-232 serial port
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