Letter requesting Special Tenporary Authority

Re: FRN 0006-5324-02
File No: 0083- EX-ST-2002
Dat e of Subm ssion: 02/19/2002

Name and addr ess:

Ant hony A. Atchl ey

Graduate Programin Acoustics
217 Applied Sciences Building
Uni versity Park, PA 16802

Need for expedi ent action:

We are requesting a Special Tenporary Authority to use | ow power FM voice
transm ssion on 418.0 and 433.9 M#z to support devel opment and denonstration of
apparatus for survivor location in U ban Search and Rescue (USAR) operations.

I n order

to determne potential and identify fruitful directions for developnment, it is
necessary to

denonstrate prototype systems to USAR and Energency Managenent personnel. \ile
we hope to use the STA for six nonths, we are asking for the STA to comence on
March 8, 2002. The reason for this urgency is that there is a neeting at the
Pennsyl vani a

State Fire Acadeny in Lew stown, PA on March 15, 2002 to eval uate technol ogy
concepts for enhanci ng Urban Search and Rescue operations. This neeting
presents a

uni que opportunity since it will be attended by Pennsyl vani a USAR personnel
fire

department personnel, state police personnel, and personnel fromthe

Pennsyl vani a

Emer gency Managenent Agency (PEMA). |If the STA cannot be granted until March
15,

we can still performthe denonstrati on but w thout an advance check of the
equi pnent .

A request for an STA was not subnmitted earlier because this neeting was just
recently

or gani zed.

Description of operation to be conducted:

Under the STA, if granted, intermttent, |ow power transm ssions would be made
within

the specifications detailed below. The operation is intended to establish the
practicality

and potential of small, inexpensive, expendable wireless nodules for detection
and

| ocation of survivors by Urban Search and Rescue teans. The STA woul d cover

t est

transm ssions to eval uate perfornmance of the nodul es and woul d cover
denonstrations to

USAR personnel. These denonstrations are intended to incorporate the experience
of

field USAR personnel in devel oping the packages, acoustic processing, and

depl oyment

tactics to nake survivor rescue nore effective.



Pur pose of operation:

The purpose of this request for an STAis to obtain perm ssion to devel op, test,
and

denonstrate a wireless audio link for rapid detection and |ocation of survivors
in a

buil ding or structure coll apse caused by earthquake, severe weather, or
terrorist attack. In

conventional Urban Search and Rescue operations, tine is critical in |ocating
survivors.

However, the search and rescue personnel must not be exposed to unnecessary
risk.

Typically, rescue workers use a bullhorn to “alert” trapped survivors and |isten
for

response. In the initial stages of search, the rescuers do not enter the
col | apsed structure

unl ess the structural integrity is obvious. Experience in USAR operations has
shown t hat

trapped survivors can often hear the rescue workers |long before the rescue

wor kers can

hear the survivors’' responses. This is because the survivors are usually in a
qui et er

envi ronnent than the rescuers and the bullhorn transnmits a nmuch | ouder sound
than a

survivor’s voice

An effective solution to this problemis to place a m crophone into the

wr eckage. This

noves the nmicrophone into a quieter location that is also closer to the
survivor. |If the

wreckage is stable and the rescuers can stay close to the site, then the

nm cr ophone can be

part of a hardwire system However, in the early stages of search-and-rescue,

t he

stability of the weckage is unknown and t he USAR personnel nust be able to nove
freely. A very small, deployable unit consisting of a transmtter nodule, an
audi o

anplifier/filter, and a m crophone would permt rapid search of unstable
structures

wi t hout forcing personnel to remain by the ternminal end of a hardwire system

If the

structure is safe enough to approach briefly, the m crophone can be lowered into
a cavity

and the transnitter/antenna unit placed at the surface. A nunber of these units
coul d be

pl aced, then nonitored by a single USAR worker with a receiver and directiona
ant enna.

If the structure is not safe enough to approach, the weighted microphone with
trailing

transmitter/antenna can be thrown into openings in the w eckage.

The units rmust be snmall enough and rugged enough to be dropped, thrown, or

pr oj ect ed.

Al so, the units nust be inexpensive enough to be expendable; if no survivors are
det ected



with a particular device, the unit can be abandoned if it is not safe to recover
or if it has

been damaged after deployment. These issues of size, cost, and durability are

t he

principal notivating factors in the selection of 418 and 433.9 Miz transmitter
nodul es.

These nodul es are readily available in very small packages well suited to

nm ni at ur e,

expendabl e devices. |If necessary, the total transmission tinme can be limted so
t hat

unrecovered devices “tine-out” in a predictable manner.

The scope of this proposal includes: technical denonstrations of equipment or
techni ques; and devel opnent of radi o techni que, equi pnent, operational and
engi neering

data related to a proposed radio service. The proposed service wuld be
primarily an

energency service in which the transm ssions would only be nade during an on-
goi ng

search-and-rescue operation at the site of a building or structure coll apse.
The exception

woul d be for training of search and rescue personnel

Ti mes and dates of proposed operation

Intermttent testing for six nonths commencing on March 8, 2002. Periodic

t echnol ogy

denonstrations, the first scheduled for March 15, 2002. Testing and
denonstration will

consi st of periods of FMvoice (or sinmulated voice) transm ssion. These wll
typically be

intermttent transnissions of a few seconds to a few minutes over periods of up
to two

hours per day. Qccasionally, the transnissions will be continuous for periods
not to

exceed 30 mnutes. 1In all cases, identification per 85.115 will be done.

Cl ass of station:

Most of the work will constitute a nobile service. For both testing and
denonstrati on,

neither the transnitters nor the receivers will be in fixed locations. The
operations will

normal ly be confined to an area of |less than 100 neters by 100 neters for any
specific

operation but the operation itself may take place at various |ocations given
bel ow.

Locati on of proposed operation

Primary testing will take place at various |ocations at the University Park
canpus of the

Pennsyl vania State University in State Coll ege, PA. Mst of the evaluations are
expect ed

to be performed in and around the Applied Sciences Building (40.7935? N
77.8699? W.



Less frequently, tests may be performed in other areas in Centre County, PA
The first

denonstration is intended to take place at the Pennsylvania State Fire Acadeny
facility in

Lewi stown, PA (40.5797? N, 77.5381? W. It is anticipated that a series of
tests will be

performed in conjunction with Urban Search and Rescue personnel at the

Pennsyl vani a

State Fire Acadeny.

Equi pnent to be used:

Li nx Technol ogi es TXM 418-RM and TXM 433-RM transmitter nmodules. Normally, no
nore than two units would be operating sinultaneously (one on each frequency)
but there

may be denmonstrations with up to four units of a single frequency transmtting
si mul taneously (in conjunction with a directional receiving antenna). The TXM
418/ 433

nodul es are 30 x 9.5 x 5 M (1.18 x 0.37 x 0.19 inches) and are sufficiently
smal | for

i ncorporation in the depl oyabl e packages. |In addition, Linx Technol ogi es TXM
900- HP-

Il transmitter nmodul es may be used (902 — 928 MHz band); however, these nodul es
are

too large for integration into the package size required by the search and
rescue teams. |If

the TXM 900 nmodul es are used for concept denpnstrations, then up to two
addi ti onal

transmtters may be operated. No nodifications will be nade to the transmtter
nodul es.

Frequencies to be used:

The frequencies of prinary operation are 418.0 MHz and 433.9 Mz with a nmaxi mum
tol erance (manufacturer’s specification for TXM 418/433) of plus/mnus 95 kHz.
Conpliance with this tolerance will be determ ned by nmeasurenent in our

| aboratory.

Sone denonstrations nmay al so be done using the TXM 900 nodul es, which are

sel ectabl e to 903. 37, 906.37, 907.87, 909.37, 912.37, 915.37, 919.87, and 921. 37
MHz

with a maxi nrumtol erance at any frequency of plus/mnus 50 kHz.

Maxi mum ef f ecti ve radi ated power:

The effective radiated power (ERP) will not exceed 4 dBm (2.5 mlliwatts).

Conpl i ance
with this manufacturer’'s specification will be determ ned by measurenent in our
| aboratory. The antenna will be located within inches of the transmtter so

transm ssion

line loss is considered to be zero. The antenna will be no better than a
quarter-wave

vertical with ground plane and will frequently be a quarter-wave wire wthout
ground

pl ane. The ERP quoted above assunes the full gain of an ideal quarter-wave
verti cal

wi th ground plane (0 dBd).



Em ssi on type:

The emission type is F3E. In particular, the transm ssion consists of FM

nodul ation by a

singl e channel of audio (voice — survivor or sinulated survivor). W will limt
t he audi o

bandwidth to 3 to 5 kHz as the higher frequencies are of little value for
survivor | ocation.

At 5 kHz audi o input and 25 kHz nomi nal carrier deviation, the total signal
bandwi dth is

60 kHz. The manufacturer indicates that the maxi mumcarrier deviation can be as
hi gh as

50 kHz for some units but each unit will be tested in our |laboratory and the

i nput |evel

restricted if necessary to maintain a nmaxi num devi ati on of 25 kHz.

Description of antenna structure:

The antenna will consist of either a quarter-wave wire or a quarter-wave
vertical with

ground plane. The antenna will be connected directly to the transmitter nodul e
with a

m ni mum of cable. The antenna will never be nore than 2 neters above existing
structures and will normally be at the |level of the structure.



