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Pr ef ace

Since its introduction a short time ago, interest in the Polycom
SoundSt ati on VTX 1000 has been intense. In many respects, it is
a revolutionary product. It is the first integrated

audi oconf erenci ng systemto provide w deband audi o capabilities
over the public tel ephone network; this alone nmakes it a major
advance over the existing state of the industry. But there are
nunmerous other firsts in the SoundStati on VIX 1000. Sone of
these will be hel pful to those who are using, selling, or
considering a purchase of the system and sone may just be
interesting to know. The purpose of this paper is to give a
peek inside the SoundStation VIX 1000, to help you understand
just why this systemis so extraordinary.

Capabilities and Characteristics

Sonme of the capabilities of the SoundStation VIX 1000 rel ate
directly toits current features, while others may be nore fully
utilized in the future (yes, its software is upgradeable; nore
about that later), or in specific installations. Here are sone
of its internal characteristics and capabilities.

Digital Architecture. The SoundStation VIX 1000 operates on the
Tri Medi a processor core, running at 200 MHz. This is a

mul ti processing DSP that runs five execution units

si mul t aneousl y, produci ng an aggregate of over 1000 mllion
operations per second (MOPS), and nore than 800 mllion floating
poi nt operations per second (MFLOPS). In calculation capacity,
this can be conpared to a one-GHz Pentium V. Program and
ringtone storage is 4 MB, operating nenory is 16 MB. This is
over 100 times the processing power of the SoundStation, one

t housand tinmes the avail abl e nenory.

Software Architecture. The SoundStation VTX 1000 contains siX

i ndependent 14kHz audi o processing input channels: one for each
of the three internal mcs, two external mcs, and the auxiliary
i nput channel. Each of these perforns a conpl ex set of
algorithns in both tinme and frequency donai ns, at sone points
operating on internal representations of the audio signals which
are broken into 320 separate frequency sub-bands. By
conparison, the SoundStation Prem er has three input channels,
each processing ei ght sub-bands.
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Tone Controls: Two tone controls, one treble and one bass, can
be accessed through the keyboard. Each of these is inplenented
as a double biquad IR digital filter, acting on the audio path
that | eads to the | oudspeaker.

PSTN I nterface. The tel ephone interface resides in the Pal onod
(a nane conbined fromthe Uninod of SoundStation and
SoundStation Prem er, and the nane that the project team gave

t he SoundStation VIX 1000 while we were developing it,

Palom no). This is a special circuit with extrenely | ow
distortion that is configured and controlled (no nore D P
switches for worldwide flexibility) by a local m croprocessor.
It is also controllable to present a wi de range of real and
conpl ex i npedances to the attached tel ephone line, which is

hel pful in achieving an optimal match to mnimze line
reflections while neeting individual country requirenments. This
interface controller is commanded and the software i s updated
via the cable that connects it to the SoundStation VTX 1000
consol e.

Power Subsystem The main power supply is a full-range (100 —
264VAC, 50/60 Hz) switching supply integrated into the Pal onod.
22VDC is sent to the console, where it is converted to five

| oner voltages by local linear and switching regulators. The 22
VDC is highly regul ated and conditioned to nmaintain very | ow

noi se in the anal og sections of the phone.

Nar r owband Conmuni cati on Protocols. When connected to a far end
i n narrowband node, audio is carried over the tw sted-pair phone
line via conventional anal og techni ques.

W deband Commruni cation Protocols. Wdeband audio is transmtted
by first conpressing the near-end audio signal with a high-
bandw dt h codec sel ected according to call requirenments froma
menu including G 722.1, G 722.2, Sirenl4, and proprietary
codecs, and conmunicating it via a proprietary nodem which is
designed to optim ze | atency, connect tinme, bidirectional data
rate, and link reliability.

Sanpling rate and i nherent bandw dth. The basic audi o sanpling
rate is 48 kHz (which gives a higher theoretical bandwidth limt
than even the 44.1 kHz used by Conpact Disks). The inherent

har dwar e bandwi dth (not i ncluding speaker and mcs) within the
SoundSt ati on VTX 1000 is consequently greater than 22 kHz.
Internal mcs and speaker are certified to 14kHz. Interfaced to
an external Vortex, the system can operate to 22 kHz.
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M crophone Configuration. Three cardioid mcs provide

consi stent frequency and sensitivity through a 14 kHz frequency
range, around the entire 360 degree coverage pattern. This
conpares to the cardioid and hypercardioid patterns of Polycoms
earlier systens, all of which were limted to 3.3 kHz.

The internal m crophones can be disabled via the user interface,
whi ch can be very useful in some special situations.

Speaker configuration. Acoustic suspension speaker in an

i sol ated encl osure, bandwidth to 14 kHz (the internal speakers
in SoundStation and SoundStation Premer are limted to a top
end of 3.3 kHz.). The internal speaker can be disabled via the
user interface, which can be very useful in sonme special

si tuati ons.

External I1/O  The SoundStation VTX 1000 has separate |ine-Ievel
i nput and output (AUX IN and AUX OUT) for interfacing with
external systens. This is different fromthe SoundStation and
SoundStation Premer, in which only one connection is avail able
and nust be sw tched between input and out put.

AUX IN.  The Auxiliary Input, AUX IN is configurable for

external m crophone, wreless mcrophone, or sound systens (such
as CD players). Additionally, AUX-IN allows use of Polyconis
Vortex™ | nstall ed Voice systemwi th external (table or ceiling
nmount ed) m crophones.

AUX QUT. The Auxiliary Qutput, AUX OUT can be keyboard-
configured to operate with an external subwoofer, external PA
system or external recorder. Additionally, AUX QUT is used to
drive external speakers via Polyconis Vortex Installed Voice
systemw th external speakers.

Ext ernal subwoof er. The wi deband operation of the SoundStation
VTX 1000 extends not only upward to 14 kHz, but down to 80 Hz.
The internal speaker is effective down to about 250 Hz. Bel ow
that, an external subwoofer (shipped as part of the system
takes over. This allows the tabletop console to remain conpact,
whil e not conprom sing overall sound quality. Incidentally, the
systemstill operates w thout this subwoofer attached; it's just
the very | owest frequencies that are absent.

Console Interface. The console is connected to the Pal onod via
an enhanced 8-wire P8 bus, simlar to that in the SoundStation
Prem er, which provides power, anal og signaling, and RS-232
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si gnal i ng. The console al so has a 32 Myps serial digital
interface for future expansion.

EX M Cs. Two enhanced EX mcs are supported. Each has a
uniformcardioid pattern across the 14 kHz frequency band (as
conpared to the 3.3 kHz EX mics in both SoundStation and Prem er
systens). Note: The SoundStation VIX 1000 EX m cs are not
conpatible with those in the SoundStation or SoundStation

Prem er.

Hi gh Fidelity Ringtones. Ringtones are stored as part of the
program i mage, and can hence be downl oaded al ong with new
software. These are stored in the Siren 7 conpressed audio
format for nmenory efficiency, optimzed for nmusic quality.

LCD: The LCD display is a 60 x 240 hi gh-resol uti on nonochrone
LCD. It is backlit by an LED array for long life.

Software Upgrading Facilities. The program nenory, ringtones,
and user paraneters are stored in an internal flash nenory. This
can be upgraded by any of three paths: by calling an unnodified
V. 34 nodem over the phone |ine, by a connection to a conpatible
host system over the 32 Mops digital link, or by RS-232 feed via
the P8 bus. (The latter two paths are only supported for
factory use at present).

Security. Security of three kinds is of interest.

a. Phone line interception. Nar rowband calls over the
SoundSt ati on VTX 1000 have the sanme sensitivity to interception
(wiretapping) as those of any standard anal og phone. W deband
calls are considerably nore resistant, as the connection sounds
i ke white noise to the casual |istener, and neani ngful
interpretation requires active participation in the |line probing
process at the beginning of the call, which would disrupt the

call and so alert the participants to the interception attenpt.
Sinply listening to the call would be useless to any but an
extrenely sophisticated incerceptor. Current software versions
do not support additional encryption of the data, although this
woul d certainly be possible in the future.

b. Software upgrade and user configuration security. Renpte or
| ocal software upgrade and system configuration are enabl ed
after the entry of a three-digit key fromthe unit keyboard.
Wthout this key set, a renpte call attenpting to contact the
unit will not be able to establish the basic V.34 nodem

connecti on. In the initial release, a unit can only be
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upgraded by calling out to a server, so there is no ability to
call in and disrupt the software.

c. Radiated data. The systemconplies with the requirenents of
FCC Part 15 Cass B and Cl SPR 55022 Cl ass B. Consequently, its
radi ated energy is wwthin very lowlimts.

Connection Protocol and Inplications

The SoundStation VIX 1000 operates as both a narrowband and

wi deband audi oconferenci ng system Wen first connecting to a
far end, it makes a determ nation of what kind of systemis at

the far end and deci des what to do next based on this

determi nation. Wen both ends are VTX-conpatible, the dial ogue
wor ks |ike this.

a. The answering device begins the dial ogue by generating
a ding (a sound with specific characteristics). This ding
has the neaning, "I ama VIX-conpatible device, and | have
just answered this call. Are you a VTX-conpatible device?
Do you want to convert this call to w deband voi ce node?"
Ding is a narrowband signal, audible to any calling

t el ephone.

b. The calling device listens for the presence of the

di ng, and responds with a simlar dong sound. Dong neans,
"l recognize that you are a VIX-conpatible device. | am

al so VTX-conpatible, and I want to convert this call to VIX
W deband node. "

c. The two units initiate a brief capabilities exchange
session. This confirns the identify of the units as VTX-
conpati ble, and al so determ nes whether the |ine probing
will be done using a short train (6 seconds) or long train
(12 seconds) sequence. Each unit has a set preference
through its user interface. Training will use long train,
whi ch provides the highest possible data rate on
connection, unless both are set to prefer short train.

d. During the line probing procedure, the nature of line
echoes, channel frequency response, and noise statistics
are quantified. Wth the line characterized, the VIX-
conpati bl e devices then establish a digital link to each

ot her. This process determnes the line quality and wll
all ow the phone to maxi m ze voice quality and bandw dth. |f
the line quality is poor (too nuch noise or signal |o0ss)

t he phones will automatically reduce audi o bandw dth, until
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at very lowline qualities they will revert to normal 3.3
kHz anal og node.

e. Over the digital link an audi o channel is opened,
codecs are engaged, and two-way sinultaneous w deband
speech begi ns.

Not e that a connection between two systens is only w deband when
both ends are VTX-conpatible and are operating in this node. A
VTX- conpati bl e system conmuni cati ng with anot her VTX-conpati bl e
systemis probably operating in the VIX node, and wil|

communi cate with w deband audi o. However, a VTX-conpatible
system comuni cating with a SoundStation Prem er, for exanple,
will be constrained by the fact that the Premer is not VTX-
conpatible, so it will operate in its conventional narrowband
node. However, even the narrowband perfornmance and features of
t he SoundStation VIX 1000 are superior to those of the Premer.

This al so neans that for a bridged, or nultipoint, call to
operate in VIX w deband node, the bridge nust support this node.
This is because for each endpoint, the bridge itself is the
"other end;" data transfer is not possible directly through the
bridge; the data channel is too sensitive to handle bridge
processing directly (this is the same reason that conputer
nodens cannot conmmuni cate through a nultipoint bridge call).
The bridge nust denodul ate the data, and renodulate it on the
ot her participating ports. However, as nore than 70 percent of
all business calls today are point to point and so can support
VTX wi deband, this is not a serious disadvantage.

Conpatibility

The SoundStation VIX 1000 is conpatible with nmany Pol ycom
products via direct connection, including the foll ow ng:

* Polycom Lavaliere Wreless M crophone

e Vortex Installed Room Conferencing System
* i Power ™Video Conferencing System

* ViewStation® Video Conferencing System
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