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13. January 31, 1975: OTP forwards standard on medical

telemetry to FCC and DOT.

14, January 31, 1975: As of this date, 40 EMS communications

plans from various state agencies and medical associations

have been filed with the FCC.
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INTRODUCTION AND SUMMARY

In his Health Message to the Congress of March 2, 1972, President
Nixon stated:

"Emergency Medical Services: By using new technologies to
improve emergency care systems and by using more and
better trained people to run those systems, we can save
the lives of many heart attack victims and many victims
of auto accidents every year. The loss to the Nation
represented by these unnecessary deaths cannot be cal-
culated. I have already allocated $8 million in fiscal
year 1972 to develop model systems and training programs
and my budget proposes that $15 million be invested for
additional demonstrations in fiscal year 1973."

Emergency medical services involve initial treatment of the acutely

ill and the severely injured, reporting of medical emergencies, and
patient care enroute to hospital facilities. Electronic communications
makes it possible to quickly and reliably link ambulances, medical
personnel at the scene of an emergency, and hospital emergency facili-
ties, to enable early diagnosis and treatment of patients.

In making it possible for Emergency Medical Service (EMS) interests to
undertake communication systems planning, certain practical factors

. were taken into account, namely:

—— EMS is a rapidly emerging service.
EMS 1s developing at the "grass roots" level.

Probably more than most other types of service, EMS
is reflective of local circumstances.

——  EMS communications of the future will be building from
a base of existing equipment investments.

iis report provides for an EMS communications system plan adaptable
to both urban and rural areas, Specifically it provides for:

Establishment on a national basis of com > radio
frequencies for use by EMS units at the scene of medical
emergencies, wherever occurring.

Paging systems that would be used not only for EMS but
also to contact members of the general medical community.
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Dispatching and direction of ambulance operations, e.g.,
instructions to drivers as to which hospital to go and
traffic conditions enroute.

Communication networks for j)iomedical telemetry (electro-
cardiagrams, for example), medical data handling, and
special voice circuits for exclusive use by doctors.

The importance of communications to effective, affordable EMS is now
firmly established. Therefore, the report icludes a recommendation
that an Emergency Medical Radio Service be established and accorded
the same status and protection throughout the United States as Police
and Fire Radio Services.

This report, prepared by the Interdepartment Radio Advisory Committee,
in coordination with members of the Federal Communications Commission
staff and the medical community, dea : with EMS communications, incl?d
the provision of radio frequencies, as foreseen up to the early 1980's
time frame. It was approved by the Director of the Office of Telecom~
munications Policy and forwarded to the Chairman of the Federal
Communications Commission on October 3, 1973.




-3=

PART I -~ GENERAL

There is a ground swell of concern and interest in improving emergency
medical services. This has been prompted by the realization, among
other things, that (a) the Armed Forces having proved that the number

of otherwise fatal combat casualties could be reduced substantial y by
prompt medical attention, the same concepts could be applied effectively
to civilian life throughout our country, and (b) aerospace technology,
with some adaptations, could make this a practical undertaking. The
effectiveness of these concepts has been dramatically demonstrated by
projects and programs such as the Illinois Trauma Center, the Jacksonville,
Florida, Houston, Texas, and San Francisco, California EMS Systems, and
the Military Assistance to Safety in Traffic (MAST) program.

In the past six years there has been an outpouring of activity among
professional, lay, and governmental organizations toward upgrading
emergency medical care. Concern over deaths from accidents and other
medical emergencies has been expressed in legislation establishing
national standards for EMS and providing funds for implementation,
research and development. Technology and methodology for delivering high
quality emergency medical care exists for each element of the EMS system.
What 1s lacking in most areas of the nation is informed cooperative
linkage of elements for optimum performance, and the radio frequency
spectrum allocations which facilitate system development. IRAC Ad Hoc
120" undertook an extensive review of the communications aspects of EMS
as a prelude to preparing recommendations regarding the radio frequencies
needed therefor on a national basis.

An indication of the magnitude of the problem is revealed by the
fo lowing quote from a March 1972 Report of the Committee on Emergency

Medical Services of the National Academy of Sciences--National Research
Council (NAS/NRC):2

"Accidental injury and acute illness generate a staggering
demand on ambulance and rescue services, allied health
personnel, physicians, and hospitals for the delivery of
emergency medical services. Accidental injury is the
leading cause of death among all persons aged 1 to 38.

Each year more than 52 million U.S. citizens are injured,
of whom more than 1 ),000 die, 11 million require bed care
for a day or more, and 4C ,000 suffer lasting disability at

1. The Interdepartment Radio Advisory Committee (IRAC) e .ablished a
special Ad Hoc group to undertake a study of and to prepare a report

on Emergency Medical Service (EMS) cc nunications. This group became

known as "IRAC Ad Hoc 120",

Roles and Resources of Federal Agencies in Support of Comprehensive

Emergency Medica Services - published by Committee on Emergency

Medical Service, National Academy of Sciences-Natio 1l Research
Council, March 1972,
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.; than 107 maintained such communications with hospitals or their
emergency departments.l

The first 30 minutes following an injury or heart attack
generally determines whether the victim will live or die.

The policy of the Administration in the area of emergency medical
- service is clear. In his State of the Union Message to Congress of
January 20, 1972, the President said:

. "We must develop new ways of organizing emergency medical
services and of providing care to accident victims. By
improving communications, transportation, and the train-
ing of emergency personnel, we can save many thousands
of lives which would otherwise be lost to accidents and
sudden illnesses, Such improvement does not even require
new scientific breakthrough; it only requires that we
apply our present knowledge more effectively."

The foregoing was reinforced on March 2, 1972 in the President's Health
Message which stated:

"Emergency Medical Services: By using new technologies to
improve emergency care systems and by using more and
. better trained people to run those systems, we can save

the lives of many heart attack victims and many victims
of auto accidents every year. The loss to the Nation
represented by these unnecessary deaths cannot be cal-
culated. I have already allocated $8 million in fiscal
year 1972 to develop model systems and training programs
and my budget proposes that $15 million be invested for
additional demonstrations in fiscal year 1973."

There is hardly a Federal Government department or agency that is not
involved in some aspect of EMS. 2 DOT, HEW, and Defense Depar:tmentsB’4
plus the Veterans Administration clearly have major investments and
resources to be devoted to EMS. Other Federal departments and agencies
with major responsibilities or interests in EMS include Justice, Labor,
HUD, Agriculture, Interior, Commerce, NASA, the Special Action Office

. of Drug Abuse Prevention, and the Appalachian Regional Commission.,

1. Ambulance Services and Hospital Emergency Departments, USPHS,  MHA,
DHEW, Rockville, Md., 1971 -

2. Roles and Resources of Federal Agencies in Support of Comprehensive
Emergency Medical Services™ - published by the National Acade ' of
5 Sciences-National Research Council, March 1972.

The Defense Civil Preparedness Agency has 3803 State and Local

Emergency Operating Centers completed and in process throughout the
nation. (See Appendix c.)

The Highway Safety Act of 1973 in Sections 212A and 212B requires DOT

. to study greater citizen involvement in highway safety programs,
including accident detection, reporting, and response. While not
specifically stated, EMS is assumed to be included (and clearly
should be),
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PART IT - TELECOMMUNICATIONS ANALYZED

1
. In his testimony before the House Subcommittee on Public Health and
Environment on March 15, 1973, Dr. John S. Zapp, Assistant Secretary

for Legislation, HEW, described community emergency medical services as
follows:

"Community emergency medical services consist of the
detection and reporting of medical emergencies, initial
care, transportation and care for patients enroute to
hospital facilities, medical treatment for the acutely

i1l and severely injured within hospital emergency depart-
ments and provision of a linkage to continued care and
rehabilitation. Emergency medical services are composed
of elements which should be organized into a balanced
system at the local level. This system is part of the
community's total health care delivery system, and there-
fore must be planned for in conjunction with that total
system and should provide immediate access to that system
through appropriate diagnosis, treatment, and follow-up care."

Accepting the foregoing as a definition of EMS, the members of Ad Hoc 120
then analyzed the needs of the medical and health professions for emergency

telecommunications services. 1In summary, these professions require tele-
communications to permit:

appropriate community agencies which manage and control

. ‘ 1. Human health emergencies to be immediately reported to
health resources and services,

2. Appropriate health resources to respond to such human
emergencies at anytime and wherever they may occur.

3. Recognition of the need for (and more immediate response
to) health resources and services to life thre :ening
emergencies wi 1in 3 time period which will insure the
greatest saving of lives and 11 .s.

4. Hea 'h agencies and professionals to marshall their
individual and collect re resources (staff, equipment,
supplies) and coordinate their responses in the shortest

effective time to meet any human need including catastrophic
events.

. 5. Health agencies and physicians to provide guidance and
direction to others on the scene of a human emergency
pending arrival of trained health pers~~nel.

of the Committee on Interstate and Foreign Commerce, House of

Representatives on the "Emergency Medical Services Act", Serial No. 93-8,

1. Hearing before the S committee on Public Health and Environment of
. March 15, 1973
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. 5. Paging systems to call individuals and mobilize medical
personnel. While these are now mostly "beep" systems,
two-way portable radio paging is the desired objective
(Radio).

6. Interface with police, fire, and other local government
agencies (Radio and wire).

7. Disaster situations (Radio and wire).

- Not included in the above are the communications that would be used for
entering the emergency response system. Undoubtedly the telephone will
continue to be the primary means of "reporting" an emergency medical
situation remote from the hospital. The national emphasis on implementa-
tion of the universal telephone emergency number, “911"1, provides the
citizen an easily remembered emergency access number. A by-product of the
"911" system is expected to be a marked increase in coordination among
agencies providing emergency services. This increased coordination has
been taken into account in the body of our study by the frequent references
to use of Resource Coordination Communications (RCC) Centers. The members of
Ad Hoc 120 agreed that '"reporting", being so diverse in its origins, and
since "911" service was expanding anyway, should be excluded from its
study because it 1s an entirely different subject.

tions area (as well as in other areas) and are pertinent to EMS. Heretofore
the relation of such advances to an entire EMS system has not always been
considered. Among such technological advances are:

H]

. A multitude of technological advances have been made in the telecommunica-

1. Citizen access to the response system through the universal
emergency telephone number ("911'"), and Resource Coordination
Communications (RCC) Centers to manage the dispatch of ambulances,
flow of medical information, and control of action taken.

2. Digital communication units and base terminals which have
encouraged the standardization of brevity codes related to
patient care, dispatch, and decision making.

3. Equipment developments for "cellular modes" of communication
in the 900 MHz area.

4, Telemetr : monitoring of life signs of patients in medical
emergencies for physicians and technicians in hospitals.

5. Specialized patient transportation units, su | as mobile
intensive care units.,

1. OTP Bulletin No. 73-1 of March 21, 1973, "National Policy for
I Emergency Telephone Number '911', "
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for air ambulance operations. There is growing use of
air ambulances utilizing both fixed and rotary wing
aircraft. These alrcraft must operate in the civil air
complex and also be able to communicate with the EMS
system on the same basis as a ground ambulance.

for data telemetry with commentary at VHF .

for the use of a collective or joint call sign.
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The EMS, while an extension of the usual health delivery system, differs
in one important way. The usual direct personal doctor-patient relation-
ship is modified to one in which the patient must be treated by trained
paramedical people in the field, operating under remote physician
supervision, until the patient is transported to a hospital for compre-
hensive medical treatment. Communications permits selection of one
hospital appropriate to the condition of the patient, while the hospital
can je alerted and placed in readiness for the particular case.

Several identifiable functions were found which require frequency
allocations beyond those now provided in the Federal Communications
Commission (FCC) Rules. The need for Government/non-Government (G/NG)
spectrum allocations became obvious. The approach of Ad Hoc 120 was

to consider the needs of today--using today's technology, equipment and
dollars to implement EMS systems telecommunications that would be viable
into the 1980's. Thus, we considered the several functional categories
for possible frequency allocations. Although the number of incidents

in an urban area generally establishes the number of frequencies required
to prevent interference and system saturation, the distance in the rural
areas influences the preferred wavelength or frequency. An additional
important consequence is the need to continue use of existing communi-
cations equipment while developing and implementing the optimum syste
concepts.

Our concept of operation in the present consideration was that EMS

must be planned and implemented at the community level. The community

is defined to be the natural catchment area, or area for implementation

of a total EMS system which serves the urban and rural population
densities in this country. Thus, our planning is conceived of a multitude
of self-sufficient EMS communities which join and span a state or

several states. We proposed that allocations be made to a community on
the basis of an area-wide coordinated implementation plan, using frequency
coordinators required to meet the specific system requirements of that
geographical area served by the community. Frequency coordination of

this type is required to insure the compatibility of all public services.

Thus, we have specified maximum numbers of frequencies on a functional
"need" basis, but will leave it to communities to determine operational
allocations and frequency utilization within rules and policies that are
determined by the FCC and the Office of Telecommunications Policy (OTP).
At the same time, we have tried to recognize the need to communicate
between resource management centers of adjacent communities in the time
of national or other disasters.

Ad Hoc 120 borrowed from the experience of other public-service agencies
and the Armed Forces in search and rescue activities to identify require-
ments for calling and on-scene-of-action frequencies, and a collective
call sign., These will provide compatibility between adjacent EMS systems
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3. G 1 and Control (including dispatchin%) to provide
communications with the ambulance driver.

162.6625 MHz ~ available for use in simplex mode by emergency
vehicles eligible for independent use operations. Frequency
presently Government non-military.

453.175 MUz
(Paired)* - Reallocate from '"call box" in Local
458,175 MHz Government Service in FCC Rules.

460.550 MHz
(Paired)* - Already assigned in FCC Rules.
465.550 MHz

453.025 MHz
(Paired)* - Also available for use as "common" working
458,025 MHz frequencies at a "scene of action".
Frequencies already assigned in FCC Rules.

4, Telemetry, Data Handling, and Doctor's Talk Circuits. (For use
in ambulance to base (or hospital), and portable EMS units to
ambulance or other relay.) (All already assigned FCC Rules.)l

460.525 MHz
(Paired)*

465,525 MHz

463.00 MHz
(Paired)*
468,00 MHz

All 25 kHz channels.

Emphasis is placed on the use of 450-470 MHz band frequencies for both
"command and control" and "telemetry" functions to simplify equipment
planning and design of electronic systems for emergency vehicles.

Telemetry is already concentrated in this band and represents an expansion
upon existing authorizations. Cognizance was taken of the practical fact
that in many areas separate ambulance "command and control" and "telemetry"
installations would not be required--accordingly use of 450-470 MHz band
frequencies permits both the "command and control" and "telemetry" f :t: 1s

to be carried out using a single piece of equipment (e.g., "comma . and
control"” on 453.175 MHz and "telegetry" on 258??75 MHz)% :

In some areas, particularly rural and mountainous areas, repeaters may be
required to assure adequate EMS communication coverage. It is intended
that local and/or regional authorities should engineer MS repeater
installations based on their specific requirements using frequencies from

among those listed herein for "command and control” and "telemetry"
functions.
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5. Hospital to Regional Resource Coordination Communications
(RCC) Center (Including hospital-to-hospital)

4f2 175 MHz (25 kHz channel) - Presently unallocated in FCC
Rules.

155.280 (25 kHz channel) - Presently authorized in FCC Rules
for hospital-to-hospital communications.

The foregoing radio frequency recommendations are made on the basis of
requirements of a major urban area of a population density of eight million
people. Statistics used were that: (a) For every million people there
would be 200 daily emergency calls for ambulance services or one every
seven minutes.l (b) Of these calls one-half could be life i reatening.
Approximately one-fourth would be for car .ovascular emergencies and 20%
would be the result of accidental or other trauma. (c) About one-half

of the cardiovascular calls would require telemetry, data handling or
some professional guidance. (d) The average ambulance run in urban areas
varies from 5 to 20 minutes but 30 or more minutes are required in rural
areas where 70% of highway deaths occur. (e) In urban areas up to 70%

of ambulance runs to major hospital centers will require an emergency
admission.?2

As regards medical paging, the foregoing recommendations are based on
providing service to the entire medical community as a part of EMS—
the philosophy being that a doctor would not be paged unless it were an
emergency of some sort. There are an estimated 400,000 physicians in
the USA of which over 300,000 are in active practice. With the present
concentration of physicians in urban areas queuing of calls occurs,
sometimes with delays of ten to fifteen minutes. The recommendation
for paging frequencies is based on a concept that not more than 400
physicians per frequency in any one area would be realistic.

Conceptually, we antici~ate that metropolitan areas will find it
desirable to separate the following functional activities in terms

of frequency utilization: (a) dispatching; (b) medical paging (tone/
voice) ; (c) telemetry and other medically s\ ervised act rities;

(d) interagency coordination; (e) on-the-scene communication/calling-
frequencies; and (f) hospital communications related specifically to
EMS. (Note - conceptual diagrams in Appendix A.)

1. ﬁepoigsg for 1971 by New York City Health and Hospitals Corporation,
ay L]

2, Data from EMS Division, Detroit Fire Department and the Detroit
General Hospital, June 1973,
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to participate in and be in control of routing to hospitals by providing
the communication link to. the hospital emergency department, physicians,
etc. (This assumes hospital categorization and '"physician” supervision

of in-the-field units), and (d) assures continued capability to communicate
with a vehicle in the field as required in discontinuing a call, etc. 1In
some rural areas with low radio traffic density, the dispatching and
medical supervision could be done using one piece of equipment in either

a simplex or mobile relay operation.

The interactions and communication between the EMT in the field and the
supervising physician and the hospital is more complex but is still
processed through the Resource Coordination Communications Center. One
of the illustrations in Appendix A shows a full duplex/multiplex system
with ambulance repeater as the most likely reliable system for a variety
of communications. The base-to-hospital communications are by means

of special telephone lines with a simplex hospital link as backup.
Medical paging (one-way tone/voice) is shown for the general medical
community.

We have assumed that medical supervision for the EMS will be addressed

by system planning, as well as system operation, utilizing a physician(s)

at the hospital and/or in remote sites in the field (his office, car, home),
Physician supervision is a medical-legal requirement in most Statesg.

Because of cost and shortage of medical manpower, an EMS can be designed

to have console support and strip chart confirmation at a hospital
emergency department and/or coronary care unit performed by EMT's

or nurses with physician judgement and advice provided at the console

and/or from in the field. Conceivably house staff, such as interns and
residents, would provide hospital supervision of the system with consultation
from the EMS expert physician in the field. Additionally record keeping

and data retrieval could be inherent to the system, but will take different
configurations base: on local requirements and capabilities.

We selected for description a full duplex system (multiplexing ECG and
EMT voice) so as to require the minimum number of people for on-the-
scene treatment of a patient using cardiopulmonary resuscitation without
the requirement for pushing radio switches or holding a handset. Thus,
it would be anticipated that one EMT could be totally involved, using
both hands in providing assisted breathing (bag-oxygen-tube/face mask)
and the other EMI would utilize both hands for external heart massage.
Thus one of the EMT's would have on a headset and be engaged in full
duplex communication. In order to Provide full duplex communication,
and in the field communication with a physician, the multiplex signal

is retransmitted by the base when the Physician or hospital personnel
are not talking. Thus, there is full duplex capability, but push-to-talk
is required by the physician supervisor. This method also provides for
a continuous link so the EMT can hear himself and the ECG tone which

is being sent to the physician. The audible tone modulated by the ECG
gives him a way to "monitor" the patient continuously at times when the
heart is beating.







APPENDIX A

This Appendix contains five diagrams indicating various concepts
for basic Emergency Medical Service (EMS) Systems communications. It
is anticipated that decisions as to which concept or combination of

. concepts that would be implemented in a particular state, regional,
or local area would be made by the local authorities therein.
Obviously EMS Systems communications can be developed in a vériety

of ways. The diagrams in thisg Appendix are intended to illustrate

some examples only.
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NOTE: The material in this appendix is
quoted from DHEW Publication No. (HSM)
73-2003 of August 1972,

APPENDIX B

Emergency Radio Frequency Assignments

At the present time, except for two frequencies in the Medium Frequency
(MF) band, the FCC has set aside VHF band assignments for general
emergency medical radio communications and UHF band assignments for
ambulance to hospital telemetry systems. Tables 4-A and 4-B show the VHF
frequencies which are available to the Special Emergency Radio Service which
includes hospitals, ambulance and rescue organizations, physicians and
veterinarians, disaster relief agencies, school buses, beach patrols,
establishments in isolated areas, and common carrier standby and repair
facilities. The UHF frequencies can be assigned for biomedical telemetry
operations to eligible licensees in the Fire, Local Government, and Special
Emergency Radio Services (hospital, ambulance operators or rescue squads).

The Federal Communications Commission* has provided seven
base-mot frequency pairs in the 460 MHz band for these operations. See
Table 4-C. In summarizing the rule changes adopted March 23, 1972 to

establish ambulance to hospital - biomedical telemetry systems the
Commission stated:

All of these frequencies are available in the Special Emergency Radio
Service. The mobile frequencies are primarily assignable for telemetry
transmissions, but supplemental voice operations related to the telemetry
activity may also be conducted on mobile frequencies. The five
base-designated frequencies 463.000 through 463.100 MHz are assignable
for hospi(al to vehicle voice communications regarding the telemetry
activity. They may also be used to accommodate the need for portable
telemetering from patients before they can be placed into ambulances to
telemeter from the patients through ambulance radios to a hospital
(portable to mobile/mobile-relay). The two base-designated frequencies
460.525 and 460.550 MHz are assignable only for central dispatching of
ambulance telemetry systems under an area-wide communication plan for
coordinated use of telemetry frequencies. They may be assigned in the

*Federal Communications Commission, Report and Order, Docket No. 19261, released
March 29, 1972,







Table 4A
LOW BAND VHF RADIO FREQUENCIES
FCC Allocations — Type Radio Service by Frequency
Limited to those frequencies assigned to the
SPECIAL EMERGENCY RADIO SERVICE (SER)
and adjacent frequencies

FREQUENCY SER with ~ OTHER  FREQUENCY SER with  OTHER
(MHz)  limitations* ALLOCATIONS ~ (MHz) limitations* ALLOCATIONS

33.00 Gov 46.00 x(3)
33.02 x(2) 46.02
33.04 X 46.04
33.06 46.06
33.08 47.40
33.10 47.42
33.12 47.44
37.88 47.46

37.90 47.48

37.92 47.50
37.94 47.52
37.96 47.54
37.98 47.56
38.00 47.58
45.90 47.60
45.92 47.62
45.94 47.64
45.96 x(3) 47.66

45,98 PRS 47.68 SIR
Abbreviations Used:

SER - Special Emergency Radio Service LGR - Local Government Radio Service
FRS - Fire Radio Service PRS - Police Radio Scrvice

GOV - U.S. Government PwrR - Power Radio Service

HMR - Highway Maintenance Radio Service SIR - Special Industrial Radio Service










Table 4C (Continued)

5. This frequency may be assigned primarily for mobile dispatch response
by ambulance and personnel operating bio-medical telemetry units in this
service under an area-wide radio communications plan involving central
dispatching on the associated base-mobile frequency 460.525 or 460.550
MHz. When authorized for this dispatch response purpose, this frequency
may be used on a secondary basis for the purposes and in the manner set
forth in limitations (1), (4), and (6).

. Mobile stations authorized to operate on this frequency may be used to
extend the range of transmission between portable telemetering units and
hospitals or other medical care facilities. Each mobile station used for
this purpose shall be so designed and installed that it will be activated
only by means of a continuous tone device, the absence of which will
deactivate the mobile transmitter. The continuous tone device is not
required when the mobile station is equipped with a switch that must be
activated to change the mobile unit to the automatic mode.

Available Equipment

Manufacturers offer communications com

service which have common characteristics: virtually all use frequency
modulation (FM) and all are almost completely solid state. (Transistors and
Integrated Circuits (IC) are used wherever possible).
The specifications are very similar. Practically :
exceeds the standards established by the
(EIA). Representative comparisons between
specifications are shown in Table 5.

ponents for land mobile radio

of this equipment
Electronic Industries Association
the standards and manufacturers’
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“we bring you up-to-date cn the

g OCT 174

Lionorable Lawton Chiles
United States Scnate
Hashington, D.C. 20510

Dear Senator Chiles:

This will acknowledse your request of Septcyber 16, 1374:that
progress of Lmergency Hedical

s PERW 2o . ] ks 1 ‘ ’1. } 4 -.
Services (il43). Since January 1874, boti Federal and locql
ward the full imple-

governnuents have taken substantial steps toward D
wmentation of LS. pased on the OTP recomiendatlons referred

to in vour letter, for cxamnle, the FCGC has §§sugd a Report .
and Order which allocates neariy 40 VIiF gnd Udp‘frequ$nc3Qs f?rﬁ
use only by ecnergency redical comnunications. ?ﬁe July 16, %J?w
Report also encourages local initiative 1n tuc a?VElopmcnt of
EIS prozrams. 1 have enclosed for your information a coDy of
that Report and Order,

OTP, in the meantime, continues to proviéc.policy guildance ¥oi
states and localities. ¢f particular rnentlon are ?he on-going
cfforts of this Office to coordimate the promulgation or standards
for medical telemetry, the interactive voice and data §y§tgm .
which will emnable doctors to reccive electrocard19qray§ prln?-ou;s
on patients-in-transit and to converse direct%y~w1th thg a?bg%ance
from the hospital. The group of government, industry uh% QCQ§ca1
represcniatives convened by OTP under the Iﬂtgré?Paftﬂenvlhﬁﬂ}Ok
Advisory Gommittee plams to nmake its recoimiencations rov teleuctry
standards to the Interazgency Cowmittee on Mimergency Medical
Services (ICELS) by early 1975.

Apnointmrnt of 211 nembers of ICHS, created by the %méfﬁeggy
Medical Lystems Scrvices Act of 1973, was completed Just This

week. ov statute, ICENS is compriscd of reproseptgtives of PTP,
the FCC :ad other government anencies and the public under ?A@
leadersihip of [IEW. It is charged with the evaluation of Federal
WWROSEMAN:as:10-1-74

DO Recor s lr. DNaish

Do Chrot.= Wi Subject

Dep. Dir.3 copies WIR Chron
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EMS programs. HEW has, to meet its own responsibility in this
area, appointed a director for its new division of LNMS services,
Dr. David Boyd. .

I an pleased that the pcople of your statc have demonstrated over
the past year such a high level of interest in iMS. If I can be
of further assistancc to them or to you, please let ne know,

Sincerely,
C"u"\ J e
e T )
;1' (WW «:_ﬂ:,,gv ",//
. d —ul"";f

Johﬁ Eger ,
fieting Directar
b

Pnclosure













OFFICE OF TELECOMMUNICATIONS POLICY

EXECUTIVE OFFICE OF THE PRESIDENT
WASHINGTON, D.C. 20504

January 31, 1975

DIRECTOR

Honorable James B. Gregory

Administrator

National Highway Traffic
Safety Administration

Department of Transportation

Washington, D.C.

Dear Mr. CGregory:

Your letter of June 6, 1974, requested this Office to develop a
federal standard for biomedical telemetry. Our letter of Jume 14,
1974 indicated this matter was referred to the Interdepartment Radio
Advisory Committee (IRAC) for action.

At its meeting on January 21, 1974, the IRAC, endorsed the enclosed
recommended minimum biomedical telemetry standard for Emergency Medical
Services (enclosure 1), Also enclosed is a preliminary report (enclosure

2) providing background and documentation supporting the development of
the standard.

Preliminary to being incorpor-ted into the OTP Manual of Regulations
and Procedures for Radio Frequency Management, the aforementioned standard

has been forwarded to the FCC for action looking toward incorporation inty
the FCC Rules (enclosure 3).

The assistance of the National Highwa§ Traffic Safety staff in the
development of this standard is greatly appreciated.

Sincerely,

Jphn Fger
Acting

Fnclosures













2.0 Scope

This standard applies only to voice and telemetry sub-
carrier modulation-demodulation electronic instrumentation usecd
in emergency medical care. References are provided which indicate
‘applicable standards for the other components of the biomedical
package. This standard is intended to define only those param-
eters which are critical to assure compatibility and inter-
operability of equipments. Features‘beyond these minimum per-
formance standards are optional and subject to negotiation

between suppliers and - _rstem procurement agencies.

3.0 Purpose

This standard has been developed to assure the compatibility
and interoperability of Biomedical Telemetry systems as part of
Emergency Medical Services. Since many independent authoritics
(State, Regional, City, etc.) are planning EMS systems, it is
important that a common standard be adopted to assure effective
communications when equipments from different systems are required
to interface. Telemetry systems may selectively allow the use

L
of any other subcarrier or method of modulation but mﬁst include
the standard subcarrier of 1400 liz.

4.0 Reference Documents (See list in Appendix).

5.0 Definitions

For the purpose of this standard, biomedical telemetry

means telemetering of a vital life sign, such as an electro-

cardiogram, from an cmergency patient located outside of a

hospital (emergency site, ambulance, . . .) to a supervisory

control point (generally located in a hospital).
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6.0 Requirements

For Emergency Medical Services, a two-way communications
link between the site of the emergency patient and a super-—
visory control point is required. Provision for one-way
‘transmission of a physiologic te @metry signal from the patient
to the control point is desirable and may become a requirement.
The telemetry signal may be transmitted via a non-multiplexed
or multiplexed channel. Reguirements must bé.met over  any
combination of radio or wire (telephone) communication paths.

A standard is required to define these parameters needed

to insure interoperability and compatibility.b_etween systems

and components of systems.

7.0 Technical Paramcters
The following technical parameters are hereby standardized

to assure interoperability and compatibility of Emergency Medical
. Services Biomedical Telemetry Communication Systems:

7.1.1 Subcarrier
be accomplished by FM modulation of

A positive signal shall cause an

Telemetry shal
a l4: ) Hz + 2% carrier.

increase in subcarrier frequency-.

7.1.2 Deviation
Deviation of the subcarrier for ECG telemetry shall

be v thin the range of : ' Hz/mV to 50 Hz/mV referred to the
patient input signal. Maximum deviation shall be * 250 Hz
+ 10%.

7.1.3 Mu :iplex Operation
Multiplexing of voice and telcmetry signals shall be

. . - 3 >lenoetrr
accomplished by a lincar summation of voice and telemetry

. . . s 3 : s \r
with filtering provided so as to attenuate voice signals by













Bell System Technical ﬁeferences: Pub 41004 - Transmission

c

Specifications for Voice Grade Private Line Data Channels; Pub 41C0S
Data Communicatlons Using the Switched Telecommunications Network:
Pub 41007 - 1969-70 Switched Telecommunications Network Connection
Survey (Reprints of Bell System Technical Journal Articles); Pub
41008 - Rnalog Parameters Affecting Voiceband Data Tfansmission
Description of Paramecters, October 1971; Pub 41803 - Acoustical

Coupling for Data Transmission - Preliminary.

Also: IEEE Tra-~-ctions on Communication Technology, Vol.

COi4-19, No. 3, page 246, June 1971, "Some ﬁe;ign Considerations for
Narrowband Medical Telemetrf over the Switched Message Network"
by R. N. Watts. ‘

(7)Core Vocabulary: “"Estimate of Inherent Channel Capacity",

LR TR X

Edith Corlis, Journal of Acous:ical Socicty of America, Vol. 50,

No. 2, Part 2, 1971, pp. 671-677.

(8) Recommendations for Standardization of Instruments in

Electrocardiography and Vectorcardiogfaphy.. Report of Subcommittee

on Instrumentation Committee in Electrocardiography, American Heart

Association, IEEE Trans. Biomed. Eng 14:60, 1967.
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Preface

A request was received from the Administrator, National
Highway Traffic Safety Administration, U.S. Department of
Transportation (Dated June 6, 1974) by the Director, Office
of Telecommunications Policy for the development of a bio-

:dical telemetry standard. This request cited the efforts
of the New Jersey Hospital Association Radio Committee to
develop a voluntary standard through the cooperation of four
major manufacturers of emergency medical service equipments and
since this was unsuccessful, their resultant request to the
Electronic Industries Association for support in the develop-
ment of such a standard. The EIA indicated interest and a
desire to participate in a government standardizatiqn effort.
The Interagency Committee on Emergency Medical Services _
Systems Act of 1973 (P.L. 93-154) ¢ so indicated need for this
Standard.

The above request was made on behalf of the Department
of Health, Education and Welfare and the Department of
Transportation. Dr. Whitehead, Director of OTP, responded to
this request on June 6, 1974, accepting the responsibility
and indicating his referral of this matter to the Interdepart-
ment Radio Advisory Committee for action.




INTRODUCTION

The Interdepartment Radio Advisory Committee (IRAC) at
its meeting on June 25, 1974, referred a request (IRAC Doc.
16969/1-2.7.13) signed by the Director of OTP, and documenta-
tion to the Technical Subcommittee (TSC) of IRAC for action.
This request was to develop a standard for biomedical
telemetry. A Working Party of the Standards Working Group of
the TSC was formed and a preliminary meeting was held on
July 10 to initiate this effort.

A following statement of the problem was contained in
the material referred to this committee:

"The Department of Transportation's activities in implement-
ing Highway Safety Program Standard No. 11, Emergency Medical
Services, the Robert Wood Johnson Foundation's $15 million
national competitive grant program for EMS communications, and
more recently the EMS Systems Act of 1973, have made consider-
able funds available and prompted effort toward the planning
and establishment of comprehensive EMS systems. Communica-
tions are an essential part of this development. FCC Docket
19880 recognizes the need for additional EMS frequencies and
an allocation structure to permit mutual aid and support
between systems, However, the present lack of standards for
telemetry modulation techniques works against these efforts.

A recent survey of seventeen mobile portable medical telemetry
equipments available for remote ECG transmissions reveals that
they employ nine different modulated tone or subcarrier fre-
guencies. Two manufacturers offer multiplexing modulators
combining voice with ECG data. Even these use different sub-
carrier frequencies. Further, only three of the seventeen use
a standard amount of tone frequency deviation per volt of mod-
ulating signal. The need for standardization is obvious and

urgent if the EMS systems developing across the nation are to
be compatible."

.The work statement adopted by this Emergency Medical
Services giomedical Telemetry Standard (EMS-TS) Working Party
1s given in Appendix A. 1In brief, the committee was to ident-
ify related standards which are applicable to bic :dical
telemetry applications, determine an optimum subcarrier fre-
quency for voice/telemetry transmission on radio and telephone
11ne§ and if feasible recommend one subcarrier frequency for
multiplex, non-multiplex and radio or telephone transmission,
approp?lqtg deviation sensitivity and direction to assure
compatibility and interoperability, and to determine calibra-

Fion procedures and waveforms which should be incorporated
into a standard.




The EMS-TS Committee accepted a time constraint of pro-
ducing a Committee approved standard for recommendation to
IRAC by the end of the current calendar year. This time
schedule is in keeping with the urgency of the release of
supporting funds in the emergency medical services field,
particularly by the Dept. of Health, Education and Welfare
and Dept. of Transportation during the current fiscal year.

- Two particularly useful documents which nrovided back-
ground for the EMS-TS Committee's work were the OTP report
"Communications in Support of Emergency Medical Services"
(EMS-8) and the FCC Notice of Proposed Rule Making, Docket
19880 (EMS-6). The first report was prepared by IRAC A4 Hoc
120 Committee and presents recommendations for the estatl ish-
ment of special frequer .y allocations for emergency medical
services. It was forwarded to the FCC on October 3, 1973, and
the above docket was released from FCC in December, 1973, in
response to this recommendation. More than 200 formal comments
were received by the FCC in response to this docket and related
dockets, namely 19576 and 19643. Parts 2 and 89 of the FCC
Rules and Regulations were amended in accordance with the
Ad Hoc 120 report and these comments, effective August, 1974.

This ruling makes available for Government and non-Govern-
ment shared use ten UHF frequency pairs for exclusive use in
EMS and five UHF freque¢ cies shared with radio call box systems
for use in biomedical telemetry/voice systems.

The Committee inv :ed participation from all federal
agencies interested in this topic as well as State government
representatives, representatives of he American Hospital
Association, private industries, and particularly the Elec-
tronic Industries Association which subsequently accepted the
commitment to make technical recor—endations to the EMS-TS
and coordinate the : response witn those industries who pro-
vide end-deliverable iar: vare for biomedical telemetry
applications.

. 'A particular c¢ ( .wn of the Committee was that of estab-
llshlng current and future neec ; as viewed by the meq ral
community. The Veteran's Administration representative agreed




to poll a cross-section of this medical community to determine
their response to an inquiry regarding the needs for biomedical
telemetry both now and in the forseeable future as it would
apply to emergency medical services.

Several State governments are in the process of establish-
ing emergency medical services throughout their jurisdictions
and have supported studies of systems for emergency medical
services. Inputs from these studies were solicited as valuable
resources to the Committee. Five general meetings for the
purpose of gathering information, discussion and exchange of
information, positions, and recommendations were held. A
summary Record of each meeting was prepared and distributed to
all attendees as well as to all parties contacting the Commit-
tee for information.

The following report represents the findings of the EMS-TS
Committee in response to the work statement of Appendix A. A
brief background of EMS requirements is presented. The tech-
nical factors which bear on the development of the required
standard are described. The conclusions and recommendations
of the committee are summarized, and a draft standard prepared
by the committee is presented in the Appendix B of this report.
This recommended standard represents a cocmpromise of many
factors but provides a means by which all biomedical telemetry

systems can and will be made compatible and interoperable as
emergencies require.










Part IV.—Life Support Units

A life support unit (LSU) is an integral part of
a stratified system for cardiac care that is strategically
located, properly identified, and has specific capability
of rendering Jife support to patients with cardiopul-
.monary emergencies. Life support units can be either
basic or advanced units. Basic life support units
exist wherever there are individuals trained in CPR
techniques and should be found at all patient care
stations of hospitals. medical and dental offices, fac-
tories, public office buildings, and within homes and
schools. Advanced life support units, in addition, must
be able to monitor cardiac rhythms and treat cardiac
dysrhythmias.

The Conference has set minimum standards for ad-
vanced life support units. )

Standards for LSU'S

Communications.—At a minimum, the LSU must.
be able to communicate direetly with the agency or
persons who are bringing the patient to the unit an
with the facility to which they transfer the patient for
continuing care. It is recommended that the LSU also
be in contact with the central coordinating and dis-

patehing authority.

Standards for Mc e LSU'S

Communications.—At a minimum, two-way voice
cammunications with the central coordinating and

spatching authority and with the continuing care
‘unit to which the patient will be delivered is neces-
sary initially. The unit therefore must possess the
capability of ommunicating with one or more con-
tinuing care facilities in order to give:

1. Notification of patient's expected time of arrival.

2. Notification of patient’s condition.

3. Confirmation of acceptance by facility for con-
tinuing ce:

4. Crnsypation regarding care.

As 5 iter phase, there can be augmentation with
physician’s consultation and, when appropriate, ECG
telemetrv offers the advantage of remote monitoring
and rhy m cons ation, pra led that medical con-
sultation is on-line and a part of the system.

JAMA, Feb 18, 1874 e Vol 227, No 7




BIOMEDICAL SIGNATURES

In a draft report (dated 10/13/72) entitled "Emergency
Medical Communications," by the Subcommittee on Emergency
Medical Communications and prepared with the aid of the
Committee on the Interplay of Engineering with Biology and
‘- Medicine, National Academy of Engineering (EMS-27) the

following excerpt describes the requirement for ECG telemetry:

walthough very few, if any, are currently using it, this con-
cept of mobile, physician-based medical direction offers much
promise for small communities or rural areas where hospital
emergency departments and doctors are not constantly available,
and where patient transport times can be as long as several
hours. In urban areas, although transport times are usually
shorter, the capability and procedures for providing physician-
directed treatment must be available.

To perform this task, the ambulance EMT's require
two-way voice communications with a physician. Further,
advanced treatment techniques require that the physician have
access to physiological data as well as the EMT's visual

. observations of the patient's condition. The electrocardiogram

(ECG) is the only type of continuous data which nceds to be
provided in its original form to the consulting physician.

- This requires telemetry communications from the patient (e.g.
a portable transmitter) -nd from the ambulance to the physi-
cian. Vital signs such as blood pressure, respiration rate,
and pulse can be easily determined by the EMT. They require
no special communications equipment other than a two-way voice
channel to provide the physician with the information."

; . The report (EMS-11) by Advanced Technology Systems

i reiterates (with references to the literature) that "The ECG
signals from electrodes attached to a patient represents the
most valuable biomedical data that can be transmitted to a
Hospital Emergency Area." Although no clear concensus on
requirements for other physiological signals could be estab-
lished at this time, future requirements may include blood

K pressure and respiratory signatures as well.
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. COMPATIBILITY OF EXISTING SYSTEMS

The survey of seventeen mobile, portaple medical Felem—
etry equipments mentioned in the Introduction, aboyef is
summarized* in Figure 1. Many of these systems utilize a
frequency-modulated audio subcarrier as indlcat?dr.bUt there
is a wide variation of center frequency and @ev%atlon sensiti-
vity rendering the systems incompatible. 'ThlS 1ngompat}b111ty
does not represent a problem when all equipments 1n a given
catchment area are supplied by the same.manufacturer. In. ‘

- cases of major disaster or when specialized emergency faglll-
ties are required, ambulances and equipments may be rqulred
to cross over these catchment boundaries creating a serious
communications problem.

*Please not. that this list recognizes suppliers of Portable
Auc .0 Modulators/Systems for remote ECG transmilssion. This

does not mean that all manufacturers supply voice-telemetry

multir ex ec iipment.




University of Wisconsin-Madison

Advisory Center for
Medical Technology and Systems

1600 Johnson Drive, Madison, Wisa n 53706 — {608) 263-1575
May 1974

Some Commercial Suppliers of Portable Audio
Modulator/Systems for Remote ECG Transmission

Intended Bell
Center Carrier Coupler System
Manufacturer Frequency Deviation Compatible?

*2merican Optical Inc. 1988 Hz #131 Hz/millivolt © Yes
(mv.)

*Bell System 603 1988 Hz +131 Hz/mv. Yes
. saexies

. Biozom Ine. " 1800 Hz . +166 Hz/mv. No
{MPX-2950 Hz) N/A : No

tCambridge Inst, Co. 1800 Hz +32 Hz/mv.
Tadj 0-200 Hz/mv.)

*Computer Inst. Co. 1988 Hz Not available (N/A)
®*Elmed Inc. 1988 Hz N/A
*Gould Inc. 1988 Hz N/A

*G.k, Cardiosurgical 1988 Hz N/A
Systems .

Johnnie Walker Med. 1300 Hz N/A
Elect. (Dallons)

"*Health Tech Labs 1988 Hz +131 Hz/mv.
Mennen-Greatbatch 2300 Hz #100 Hz
Motorola 1500 Hz +100 Hz/mv.

Hz

Parke-Davis/via 1680

+225 Hz/mv.
phone =

*Physio Control Corp. 1988 Hz *131 Hz/mv.
Pioncer Medical 1250 Hz N/A
(MPX-2900 Hz) N/A
SCI Systems S50 Hz- (MPX) N/A
*Pravenol Labs 1988 Hz N/A

“Center frequency of subcarrier is 1988 Hz.

Note -~ Many systems can be adjusted, without major modification, to be
compatible with another manufacturer's equipment if this is
desirable. A technical evaluation of the feasibility of this

.8hould be done before a commitment to buy equipment is made, to
assure compatijkbility.

Dedicated 10 improvements in Aeatth care through banefscisl aoplicati . 9 methodology.

FIGURE 1



















15

The technology exists to provide full voice quality
transmission as well as biomedical telemetry over a voice
grade telephone transmission circuit by the use of digital
techniques. It is expected that this technology will be
evolved and become available in the forseeable future and
that it may well become economically competitive with the
current analog transmission systems. However, the state-of-
art at the time of this study is such that the proposed

standard addresses only the FM modulation techniques used in
current systems.

LINEAR FM MODULATION

As long as only voice or biomedical telemetry is to be
transmitted over a voice grade channel, the selection of sub-
carrier tone frequency on which the biomedical telemetry
signal will be modulated is quite arbitrary as indicated in
Table 1 earlier in this report. Both the center frequency
location and the deviation sensitivity can be made quite
arbitrary. However, as indicated in that figure, most such
non-multiplexed systems are chosen to lie in the range between
1000 and 2000 Hz. This selection is based on the fact that,
for data transmission, the telephone technical references
indicate that the frequency band 800 to 2450 Hz is the desir-

able band and transmission outside of this band is not
recommended.

. The EMS-TS Committee adopted the objective of establish-
ing a single subcarrier frequency and deviation sensitivity
for both multiplex and non-multiplex systems which are com-
patible with both radio and telephone channels. Thus the two
primary constraints were that of the degradation of the voice
signal for multiplex operation and the optimum location of the

sgbca;rier frequency for transmission on telephone and radio
clrcuits.

In }inear FM modulation, the instantaneous frequency of
the carrier is a function of the amplitude of the mod lating
signal. The rate at which the frequency changes is propor-
tional to the rate or frequency of the modulating signal. In
the generation of a frequency modulated carrier, the power
spectra or distributi_n is contained in the center frequency
and sidebands which are multiple harmonics of the driving
frequency. Table 2 of this section is an illustration of the
number of these harmonic sidebands as a function of the
frequency and deviation ratio, that is the ratio of the
maximum deviation of the carrier to the highest frequency of
the modulating signal. Thus, normally the occupied bandwidth
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EMS Document Log ~ Page 2

EMS-8.

EMS-9.

EMS-10.

EMS-11.

EMS-12.

EMS-13.

EMS-14.

Communications in Support of Emergency Medical Services -
OTP.

Report of IRAC Ad Hoc 120 Committee submitted to FCC,
October 3, 1973.

EMS: The Concept and Coronary Care - William F. Renner, M.D.
The Union Memorial Hospital (May 20, 1973).

A summary paper points up some problem areas: frequency
allocation structure, standards of performance for
biomedical telemetry. Technical factors influencing
reliability of transmission, and medico-legal considerations.
Also presents a summary of statistics on heart attack cases.
A bibliography with 13 rcferences.

Summary Report on Emergency Medical Communications for the
FCC - Advanced Technology Systems, Inc. (February 1974).

Expands and details many recommendations of EMS-8 and
makes recommendations to be included in EMS 6a.

Emergency Medical Services Requirements for Electrocardio-
grams - Advanced Technology Systems, Inc.

A paper with extensive references, which evaluates the
characteristics of ECGs most suitable for use in EMS.
It treats the relationship between information content
and bandwidth requirements.

Medical Device E! :ctromagnetic Interference Standard, DHEW,
Food and Drug Administration (A Work Statement for a
contract with McDonnell-Douglass).

The objective of this project is to research, evaluate

and document performance parameters and methods of test
for use in an electromagnetic compatibility (EMC) standard
for medical devices.

Standards for Cardiopulmonary Resuscitation (CPR) and
Emergency Cardiac Care (ECC), Supplement to JAMA (Journal

of the American Medical Association) Feb. 18, 1974.

Portions of this standard indicate requirements for
communications.

The Emergency Care Research Institute, Background material

on the ECRI and copy of Statement of J.J. Nobel, M.D.,
Director, ECRI, to Subcommittee on Health of the Committee

on Labor and Public Welfare U.S. Senate, 93rd Congress,
Sept. 14 and 17, 1973.
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EMS-36.

" EMS-37.

EMS-38.

EMS-39,.

EMS-40.
EMS"‘41.
EMS-42,

EMS-43,

EMS-44.

Correspondence to Chairman, EMS-TS Committee, Fred B.
Vogt, M.D. (10-29-74).

A letter of concern regarding the content of the proposed
standard and indicating his intent to publish an article
commenting on the actions of this Committee.

Correspondence to Mr. John J. Renner, ATS from R. N. Watts,
Bell Laboratories. (10-30-74).

Mr. Watts comments on the material contained in EMS-3 above.

Comments and a recommended Biomedical Telemetry Standard
for Emergency Medical Service Communications, Fairfield
Medical Prof cts Corp. (10-31-74)

A rewrite of the draft standard distributed at the Fourth
meeting plus some additional position statements from
Fairfield.

Comments on the draft standard from Spectra Associates, Inc.
(10-31~74).

Comments directed at specific sections of the draft were
made along with some suggested additions.

Multiplexed Bio-Telemetry and Voice for EMS, Advanced
Technology Systems, Inc. (11-1-74).

A suggested standard from ATS in lieu of proposed draft.

Comments on draft standard from National Communications
System, Technolegy and Standards (11-6-74).

This contains suggested changes in the draft standard.

C?mments and suggested chaﬁges in draft from Motorola, Inc.
11-7-74y, -

Notes and suggested revisions from W. R. Hackett of Motorola.

Comments ang suggested changes in draft from State of Florida,

Dept. of General Services. (11-7-74)
ngeral comments on the draft are contained here alo |
With a concern regarding tolerances.

Comments and suggested changes on the draft from Univ. of
Wisconsin-Madison, Advisory Center for Medical Technology
and Systems (11-15-74)

Comments on specific sections of draft.
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EMS-45. Technical Analysis of ECG-Voice Multiplex Systems,
Motorola, Inc. (11-15-74).
. W. James, on
This is a report, prepared by Dr. Gordon W. ’
behalf of the EIA Committee intended to document the
basis for recommending the mid-band subcarrier frequency
as a National Standard.

EMS-46. Interim Report to Chairman, Task Group on Standards for
Telemetry from Veterans Administration (11-15-74).

Copies of correspondence from several members_of the
medical community in response to a gquestionnaire sent .
to them by Francis C. Jackson, M.D., VA representative o
the EMS-TS Committee. He also prepared a brief summary
contained here.

EMS-47. Letter to Chairman, EMS-TS from FCC {(11-20-74).

Request to incorporate a statemgnt into stgndard indicating
continued interest in establishing the opt:!.mumfsystemc
performance at other than 1400 Hz sub-carrier freguency.

EMS-48. Comments on 11-15-74 draft standard by National Communication
System, Technology and Standards. (11-20-74) .

. These comments apply to second draft distributecd on 11-15-74.
EMS-49.

Letter to Chairman, EMS-TS from Fred B. Vogt, M.D. (11-20-74).

. i hich the EMS-TS
A request for documentation of the basis on Wi
madeqits decision to -cecommend 1400 Hz including the manner

in which this decision was reached.

EMS-f . Communication to Chairman, EMS-TS from State of Florida,
Dept. of General Services (11-21-74). .
This contains a response from Commercial Electiggzgsiind
Communications, Inc. to the guestionnaire men
EMS-15 above.

EMS-51. Respose to the draft distributed 11-15-74 from Physio-Control

(11-25-74).

This contains a concern regarding the referencégg ZfiiDA-
MDS-021-01 1 draft standard and recommends a C g
Sections 6.2 and 6.3.4 of the draft.
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EMS-52.

EMS-53.

EMS-54.

Letter dated Oct. 31, 1974 from A. S. Berson, VA to
J. A. Hull.

Comments on EHMS-34.

Letter dated Nov. 26, 1974 from G.J. Wade, Fairfiecld Medical
Products. Corp.

A recommended Biomedical Telemetry Standard for Emergency
Medical Service Communications.

Letter dated December 6, 1974 from A. S. Berson, VA to
J. A. Hull.

Comments on draft s$tandard circulated at Nov. 15 meeting.



















