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Ambulance Oper-

ations Center

APCO
CcC

Comm Center(s)

Comm Link

Digital Dial
Decoder

Digital Dial

Encoder

birect Com-
munications Link

DOT
EMS
EMSCS

EMS Requests

ABBREVIATIONS AND DEFINITIONS

The ambulance service administrative office which

will recelve dispatch orders and will select EMTA's
and equipment for a run.

Assocliation of Public-Safety Communications Officers

Comm Center(s)

A Communications Center which receives all incoming
requests for emergency medical services within a
specified reglon and designates the ambulance to be
dispatched. The Comm Center has complete capability
to communicate by either radio or telepbhone to the
various organizations (ambulances, hospitals, law

enforcement, fire departments, etc.) involved in EMS.

(See telecommunications 1link)

Located in the receiver, the Digital Dial Decoder
circuit decodes the series of transmitted digital
dial tone pulses and determines whether the trans-
mitted signal is intended for the receiving station.

The Digital Dial Encoder circuit generates a 1500
Hz tone which is activated by a switch on a rotary
telephone type dial. The number of tone pulses
corresponds to the number dialed.

A telecommunications link directly connecting #wo

or more users with no requirement for an immediate
dispatcher or operator to relay messages.

U. S. Department of Transportation
Emergency Medical Service(s)
Emergency Medical Service Communications System

Those messages requesting any type of emergency

medical service involving ambulance or other rescue
vehicle(s).
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EMTA

Emergency Oper-
ations Center
(EOC)

ER

Erlang

FAA

FCC

Hz
IHP
IPR
IPS
LE
LEA

MHz

Operations

Director
OFPP

Phone Patch

Emergency Medical Technician - Ambulance

The Civil Defense location in an area which is
constructed and designated to provide emergency

communications command and control during disasters.
Emergency Room or department in a hospital.

A fully loaded communications channel equals
1.0 Erlang. Fractional Erlang values represent the
degree of loading.

Federal Aviation Administration
Federal Communications Commission
Frequency modulation

U. S. Department of Health, Education and Welfare

"Hot-Line"” or dedicated telephone circuit, connecting

only two specific telephones,
Hertz (Cycles per second)

Towa Highway Patrol

iowa Police Radio

Iowa Public Safety (Same as IPR)
Law Enforcement

Law Enforcement Agency

Unit of radio frequency measurement meaning millions
of cycles per second.

Specifically an ambulance service
Operations Director.

Office for Planning and Progrnmming (state of Iowa)

A means of directly coupling two-way fadio equipment
to a telephone line thereby extending two-way radio
communications capability to a fixed location re-
mote to the radio equipment. Allows a radio oper-
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Radio Link -

R/T -
SERS Frequencies

Telco Call Director*

Telecommuni- -
cations link

Terminal -

TRACIS =

TCS -

UHF =

VHF -

VHF Low-Band ~
VHF High-Band -

VOX -

*  Bell system trademark.

ator to monitor conversation and to maintain con-
trol of transmissions as required by FCC Rules and
Regulations.

A communication 1link over which intelligence is
transmitted by means of radio signals.
Receiver/Transmitter

Special Emergency Radlo Service frequencies al-
located by the FCC.

A desk top instrument which provides a common answer-
ing point for multiple lines terminating in the system.
Any communication circuit or combination of circuits
which transmits intelligence from one point to
another

A facility at which the consoles for telephone and
radio system are located and where operations are
conducted.

Telephone line, regular dial-up telephone circuit.
Traffic Records and Criminal Justice Information
System (TIowa)

Tone Coded Squelch, an audible or subaudible tone
transmitted continuously to activate the audio sec-
tion of a receiver, thereby allowing the listener to
hear the message that follows. Otherwise the receiver
remains quiet until the correct tone is transmitted.
Ultra high frequency radio frequency band which
covers 300 to 3000 MHz.

Very high frequency radio frequency band which
covers 30 to 300 MHz.

VHF frequency band, 30 to 50 MHz.

VHF frequency band, 150 to 174 MHz.

Symbol meaning "greater than".

Symbol meaning "less than".

Voice Operated Transmitter
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1.0 THE EMS COMMUNICATION SYSTEM

BACKGROUND

A quotation from the Highway Safety Programs Standard dated June 27, 1967
for emergency medical services states, "Many of those injured in highway
accldents die needlessly or are permanently disabled because they do not
receive prompt and proper emergency care. Few areas of the Unitéd States
now have adequate emergency services. In most areas, there has been in-
adequate planning of emergency logistics, communications and transpor-
tation facilities and present services are inadequately managed «...
Hospitals and ambulances seldom have radio or other direct communications
links either to each other or to police radio communication systems ....
It 1s imperative that Highway and other emergency services be improved
throughout the nation." |

Many people in Iowa have become increasingly aware of the need to reduce
the serious injury and fatalities which result from accidents. As a re-
sult of this concern efforts are being made to improve emergency medical
services so that accidents can be easily reported and prompt emergency
medical care provided to the victims. In 1971 Governor Ray appointed an
Emergency Medical Services (EMS) Advisory Council for the purpose of
developing and guiding improvements to the emergency medical services
(EMS) system in Iowa. The State Office for Planning and Programming and
the State Department of Health, in cooperation with other Departments of

State government, and the U. S. Department of Transportation have acted

in cooperation with the EMS Council to strengthen Iowa emergency medical
services.,

The development of an economical, comprehensive statewide communications
pPlan was recognized to be necessary by the EMS Advisory Council. The
Council acted by employing SPECTRA ASSOCIATES, INC., an Iowa based firm
of communication system specialists, to perform an in-depth study of the
present ITowa EMS system and in cooperation with the EMS Advisory Council,
to develop a detailed EMS communications plan for implementation in Iowa.
The study was financed in whole through a Highway Safety Act grant from
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the U. S« Department of Transportation. The resulting plan, when im-
plemented, will provide the State of Iowa with a coordinated statewide
integrated communication system which eliminates deficiencies known to
exist in the present system, and provides a firm basis for future system

Zrowthe

This report presents the final Iowa EMS plan and is directed to the
state and local government officials, hospital administrators and others
who are interested in and are responsible for providing all or portions
of a comprehensive communications system for emergency medical services

in the 8tate of Iowa.

It is clear that there are certain fundamental features or capabilities
which are necessary to enable an effective EMS communication system. The

features includes

1. Public awareness of the EMS plan and a uniform statewide method
by which anyone may summon help.
2. Immediate dispatch of the closest capable ambulance and rescue

vehicles.
3. Transmission of patient condition and receipt of care information

prior to and during his transfer to a hospital.

As a result a competent EMS communication system must provide the means

tos
1. Report requests for emergency service to a reglional emergency

Comm Center.
2. Allow communicatlons between emergency Comm Centers and ambu-

lance operations centers.
3+« Allow communications between mobile ambulance technicians and

medical personnel at the receiving hospital emergency room to
provide patient vital sign information and to provide direction

for patient stabilization.
L4, Allow communications between the ambulance attendants and law

enforcement personnel.
Therefore, the question, "What is an EMS Communications System (EMSCS)"
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may be answered in summary by stating, "It is an emergency medical service
telecommunications system providing a central terminus for accepting indi-
vidual emergency requests and to summon appropriate ambulance and/or
rescue facilities; for providing the radio or common carrier links between
the Comm Center, ambulances, hospitals and their emergency rooms to
inc¢lude the medical attendants and public safety and local government
agenclies; and to provide a rapid and cost effective flow of emergency

medical information”.

FUNCTION

The EMSCS begins to function when an individual reports either the need for
medical aid or that an accident has occurred. The function ends with de-
livery of the patient to a hospital which has appropriate emergency medical
capabilities. Within the period of time encompassed by these two events,
an EMSCS in a reglion or community should be capable of providing a timely
and efficient response by means of the following:

1. A single, well known telephone number at a Comm Center for re-
celving EMS requests.

2. A single authority (Comm Center) dispatcher responsible for
efficient action in handling EMS requests on a regional (multiple-
county basis).

3. A central dispatch authority (Comm Center) for coordinating ambu-
lance and rescue vehicle activity throughout a region.

4. A communications network capable of providing direct communi-
cations links between hospitals, ambulance vehicles and rescue
units (including helicopter ambulances, law enforcement, ambu-
lance service, doctors, fire departments, wrecker services, etc.).
These required EMSC8 capabilities are shown by Figure 3-1.

In many Iowa communities several of the required communication links
(Reference Figure 3-1) and capabilities do not currently exist and conse-
quently emergency medical services are not supplied as rapidly or as
effectively as possible. A few facts concerning the status of the EMS
communications in Iowa .will lend perspective to the application of this
report.
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Private citizens initiate directly 40% of the emergency requests for ambu-
lance service. The method used to request ambulance services differs
widely from one community to another. There is not a standard method for
summoning the required services and thus assure uniform efficiency in
patient delivery to medical facilities. There is an experimental highway
emergency reporting system (HELP) now being tested by the Iowa Highway
Patrol which makes possible a ready access to ambulance and rescue assist-
ance for those traveling the interstate and on the primary highways. Over
one half of the communities with emergency medical service radio communi-
cations make use of local police, fire, or sheriff's radio dispatch facili-
ties and many requests for service are received by these agencles. The
radio equipment employed in many ambulances is equipment loaned by local

municipal and county organizations.

Only 16% of the hospitals in the State of Iowa have radio communications
between their emergency facilities and the ambulance vehicles serving them.
Hospital administrators and ambulance service managers recognize the great
need for direct communication between the ambulance vehicle and the hospital

emergency room. There are no regional EMS communications centers established.

THE _APPROACH TO ACHIEVEMENT OF THE EMSCS

The intent of this report is to provide the approach and the necessary in-
formation for the construction and operations of a system which has state-
wide, reglonal, and local applications. The system recommendations were

developed in two EMS Interim Reports (References 4 and 5).

In order to assist in the EMSCS implementation, the report provides:

- Recommendations and decision guidelines for establishing regional
boundaries and Comm Center locations.

- Identification of State agencies and regional planning groups who
can provide planning assistance and who should cooperate in
decision making.

= Development of general EMSCS requirements and standards

- Detailed equipment lists and specifications for the terminals

and communications links of the system.
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The primary objective of this study is to provide a plan for implementing
a communications system to be broadly effective to improve emergency medical

services across the State of Iowa and beyond its border. There must be a
ma jor impwevement ins

The methods available for requesting ambulance and rescue services
statewide.

- Providing radio equipment in ambulance and rescue vehicles to allow
communications between the vehicle and central dispatch to hospital
emergency room, and to law enforcement/public safety mobile units.
Providing regional Comm Centers to dispatch and coordinate emergency
services such as intensive caie, bloodbank and specialists skills
within a larger area than local communities and counties.

- Allowing disaster communications which must relate medical services
to the Civil Defense emergency preparedness plans and to provide
relliable point-to-point radio links between medical facilities when
telephone lines are inoperative.

THE SYSTEM FACILITIES ROLES

Figure 3-1 dlagrams the basic EMSCS functions. The terminal facilities

and interconnecting links of the communications system are shown in terms of
the Comm Center, the medical facilities, the ambulance vehicles and oper-
ations center, and the local government services.

A properly functioning EMSCS has a central communications terminal (Comm
Center) for receiving the EMS requests arriving from any location in the
region. This allows citizens to request assistance and allows the public

and private agencies to report that an emergency exists in which victims
need treatment.

The Comm Center dispatcher must be able to communicate quickly and directly
with an ambulance operations center, with ambulance and rescue vehicles and
with hospital emergency rooms. The Comm Center dispatcher must have at

his disposal an inventory record file of regional ambulance and rescue units.

This file should include ambulance locations and their respective effective
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response areas, availability, and capability for handling various special-
ized emergency situations. This information is necessary to select and to
route only the required number of qualified ambulance vehicle(s) and rescue
vehicle(s) to the emergency scene. The dispatcher also must be able to com-
municate readily with various government services within a region for there
are many activities provided by the law enforcement, fire department and other
public facility agencles which need to be drawn upon in various kinds of

emergencies.

The Comm Center must have a communications link to each hospital in the region
to alert the emergency room and to secure assistance. Also, the Comm Center
must be able to communicate continuously with ambulances throughout the region
and provide current information and directions to them as they transport

patients.

The EMSCS provides a direct communication path for voice, and is optionally
implementable for medical data telemetry, from the ambulance directly to
hospital emergency room personnel or from the ambulance through the Comm Center
to hospital emergency personnel. Paging of emergency personnel is an important
ad junct to the EMSCS, however, administrative paging must not occur on these
links.

The Comm Center acts as a command and control center for the operation of
the regional emergency medical services communications. All emergency medi-
cal communications within the region either pass through the Comm Center or

are monitored by the dispatcher.,

The Comm Center location is important. It has a central role in initiating
emergency communications. It is most economical when designed to function in
a multi-county region and to interface with other telecommunication networks
in that region. For practical purposes, radio communication may be con-
sldered to be restricted to line-of-sight communication paths from the Comm
Center to ambulance mobiles and to law enforcement and local government mo-
biles which are at or near the scene of the accident. A Comm Center may be
sited at various locations in a region:

- Within a major hospital facility in that region.

- At a local government communications dispatch center.

- At a regional ambulance service.
o




The Comm Center should have a capability for communicating with the Comm

Centers of other regions. In this way statewide EMS communication links

can be made with local, public, and private agencies and to major medical
and public safety centers, thus becoming an integrated system serving the
entire state with maximum effectiveness.

REGIONAL COMMUNICATIONS

The Comm Center dispatcher is responsible in each emergency situation for
accurate and rapid decisions. He must have a precise knowledge of all capa-
bilities for emergency assistance in the region. He must be capable of
utilizing the EMSCS to secure the assistance appropriate to the situation.

In some regions the EMSCS operator's control console, receiver/transmitter,
and antenna are located at the same site. In certain other regions the
radlo base station may be located physically at a different site than the
Comm Center in order to achieve adequate radio signal. In other regions

a secondary or remote controlled radio system is required to augment the
primary radio base station for obtaining regional signal coverage relia-
bility and to enable the ambulance vehicles to communicate with the Comm

Centers.

Communications between regional Comm Centers will normally occur through
telephone circuits or, under disaster conditions, by means of point-to-
point radio channels. The latter should be utilized during disaster or
ma jor emergency periods in cooperation with Civil Defense emergency plans.

HOSPITAL/AMBULANCE COMMUNICATIONS

A most important communication system function is to provide an assured
link between the ambulance and the hospital emergency room personnel.
Patient symptoms and vital signs may be monitored and reported by Emer-
gency Medical Technician - Ambulance (EMTA's) so that the receiving emer-
gency facilities will be prepared for the situation. This link also can
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be used to convey instructions and medical advice to ambulance personnel.

CIVIL DEFENSE

The EMSCS utilizes telephone links as the primary communication media

with hospitals in the region. It also has the capability for utilizing
point-to-point radio links. At times of major emergencies and disasters
during which time the telephone lines are disrupted, the less vulnerable

radlo links are invaluable.

It is recommended that cooperative planning be carried out between Civil
Defense and the EMSCS planning authorities to assure that the EMSCS radio
facilities are available for use in the Civil Defense disaster preparedness
plans and that these plans be tested periodically.

LAW ENFORCEMENT/PUBLIC SAFETY

Law enforcement and public safety personnel discover and become involved
with many of the emergency situations which require medical assistance.
The ability to interlink these agencies with the EMSCS allows the dispatcher

to coordinate necessary activities such as

- to summon ambulance and rescue units,

- to obtain and relate precise locations,

- to obtain interim medical personnel consultation,

- to perform other communication functions important to public safety.

These linkages can readily be developed by providing a communication link

between the Comm Center and various law enforcement agencies. The inter-

linkage is further enhanced by providing a common mutual aid radio channel
in the vehicles of all interlinked agencies.
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2.0 REGIONAL PLANNING FOR AN EMS COMMUNICATIONS SYSTEM (EMSCS)

EMS communications must be planned on a regional basis to avoid the develop-
ment of too many Comm Centers, the purchase of excessive equipment, and in-
ordinate expenditures of manpower for installation, operation, and mainte-
nance. Further, the planned development of regional EMSCS leads naturally
to an efficient linkage between regions and thus forms a statewide capa-
bility for communication between regional Comm Centers, ambulances, hospi-

tals, and law enforcement and public safety agencies.

The primary activity in the development of an integral EMSCS is to determine
the geographical size and number of subdivisions of each of the various

EMS reglions which are to be established in the State. In any one possible
EMS region there are, in general, several communities with one or more
hospltals, each having varyling care capabilities. In addition, there are

several ambulance services available for patient transfer to these hospitals.

Regional boundaries should include medical facilities and services which
normally serve and plan cooperatively. A region should also include a
service area which has an ability and willingness to support an EMS Comm
Center. The area should not be so great, however, as to require radio propa-
gation beyond line-of-sight distances. Ambulance travel range must be con-
sidered because thelr response time is dependenp on distance.

This report presents a communications plan for statewide EMSCS implementa-
tions The described system will require cooperative effort between several
agencies in each region to assure satisfactory operation. Many persons and
groups will be instrumental to the success of the EMSCS, including:

Local Medical Facility Administrators
- Reglional Health Planning Councils,
- Iowa Hospital Association,
- EMS Advisory Councill and Task Forces
= EMS Section of the Department of Health
- State Director of Oommunications
- Public Safety Personnel
Specific functional responsibilities are suggested for these groups.
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REGIONAL BOUNDARY SELECTION CRITERIA

The planning of regional boundaries for emergency medical services and the
establishment of a regional Comm Center can best be accomplished when clear
selection criteria are established and followed. The criteria used for the

boundary selections of this report are summarized as follows:

1.

24

3.

b

A regional health planning committee is functioning or being
organized which can assist planning efforts for each EMS region

in the state and which is comprised of representatives of all or

a majority of the participating facilities within the region. This
group can provide assistance in regional facility selection, pro-
vide cooperation in financing, equipping, and operating regional fa-
cllities and can provide an emergency coordinator for operational
decision making. This individual should play a leading role in the
cooperative EMS planning within the region and with adjacent regions,
and for assisting with state and federal EMS program activities.

It 1s recommended that the established health planning councils
assume a major role in regional coordination.

An existing faclility may be selected as a Comm Center for each
region. This facility may be either a hospital, a municipal or
county law enforcement center, a fire department communications
center, or it may be an ambulance operations center. The selected
facility must be willing to assume responsibility for regional
EMSCS operations. The center should be centrally located although
this requirement may be relaxed because of higher priority
selection factors.

A principal hospital is located in the region or in an adjacent
region. This hospital should have a major emergency care facility
and the requisite medical staff for advising the Comm Center dis-

patcher and ambulance team as needed.

A county grouping providing an operational communications range not
to exceed thirty (30) to thirty five (35) miles from center to
edge. This distance allows for effective radio communication to

mobile units from a central base station. To meet other criteria,

~-10-
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remote base statlons are permitted to avold the need for excesslve

transmitter power and antenna heights.

5¢ A regional boundary which generally includes the normal radius of
service of the hospitals within the region. (Reference 5, page 38)

6. A selection of boundaries which will improve the cost-benefit re-
' lationship for the entire statewide system.

COMM CENTER SELECTION GUIDELINES

To implement an EMS regional Comm Center requires the close coordination,
cooperation and planning involving several segments of the medical pro-
fession, hospitals, and governmental agencies at city, county and state
levels within the regional health planning council area. Implementation
planning must consider factors of cost, responsibility for meeting require-
ment criteria, and for the future expansion of operations when greater de-
mands are placed on the communications system.

The development of a regional facility to provide adequate EMS communie
cations can be most economically achieved by using existing facilities.
However, in terms of a region having little or no present EMS communi-
cations, the Comm Center facility choices in order of preference and re-
cognizing present and future activity become:

l. Hospitals hﬁving hospital-based ambulancesservices.

2. Area hospitals having a strong emergency medical capability and an
ability to provide an EMS Comm Center which can meet a regional
requirement.

3. Local government agencles through which cooperative use of facili-
ties may be provided by law enforcement, fire departments, ambulance
rescue services, and hospitals, to achieve an integrated usage of
communications equipment and dispatch personnel in serving a
regional EMS community.

4, Private or public ambulance operations having the size and distri-

bution of services allowing them to provide the Comm Center function.

~1



In several Iowa communities the hospitals represented within the recom-
mended regional boundaries probably have insufficient emergency traffic

to justify location of the EMS communications system therein. Establish-
ing an EMS Comm Center in one of these community hospitals could result in
a marginal performance, while 1f the EMSCS were merged with a law enforce-
ment and fire communications center, the operational capability for each
agency would improve and the economy resulting from this cooperative

effort, would be increased.

HEALTH PLANNING COUNCILS

There are regional health planning councils/committees now in various

stages of plan development. The regions in which they are presently

active are shown on the Iowa map, Figure 2-1. These councils can be a
valuable asset in the development of a statewide communications system and to
the other EMS functions required to meet the health and trauma care stand-

ards of today and tomorrow.

There 1s a proposed organizational structure for providing health ser-
vices and medical care in the State of Iowa which has recently been
issued. The planning was sponsored by the Iowa Comprehensive Health Plan-
ning Council (Reference 2). Areawide planning is being developed, funded
and approved by the Office for Planning and Programming of the State of
Towa. (Reference 13) The formation and activity of these councils in-
dicates a great interest and need for such planning activity to improve

medical services in ITowa.

To obtain current information about the organizational status of the council
in a particular area (region) and the name of a local contact, call the
State Office of Health Planning,(515) 281-5675.

REGIONAL FACILITIES

In applying the foregoing criteria to develop recommended regional bound-

aries, an overall criterion is to recognize and consider existing regional

~12-
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plans which will allow meeting primary selection criteria.

There are certaln county assipnments into EMS regions recommended by this
plan which are not those specifically shown in the plans of Reference 2
and 13. Changes in EMS county assignments are justified on the basis qf

the foregoing criteria.

As the EMSCS is implemented, changes in the recommended regional boundaries
may be justified based on new information, changes in facilities, and upon

a revaluation of planning criteria. These changes will require modifications
in the communication plan and must be coordinated through the Office of the

State Director of Communications.

RECOMMENDED REGIONS AND COMM CENTERS

The reglonal boundaries shown in Figure 2-2 are in accordance with but

are not identical with the Office for Planning and Programming (OPP)
areawlde health planning as reported in Reference 13 which lists the
counties comprising the regions, the associated health plaaning councils,
the Comm Center location, and the nearest major medical center(s) to which
ma jor trauma activity would be directed if it were not possible to pro-

vide adequate service in the region.

TABLE 2-0 EMS REGIONS AND COMM CENTERS

REGION 13
Countiess Howard, Winneshiek, Allamakee, Clayton
Health Planning Council: Minowa Health Planning Council
Major Medical Center(s): Rochester,Minnesota; Dubugque, Iowa
Comm Center Location: Decorah

Remote Radio Base Location: Elkader
Comment: A local radio base station operates from a site near Decorah

and above the elevation of the city.
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REGION 2%

Counties:

Health Planning Councils
Ma jor Medical Center:
Comm Center Locatlon:

Remote Radio Base Locations

Kossuth, Winnebago, Hancock, Worth, Cerro
Gordo, Franklin, Mitchell, Floyd

North Towa Health Planning Council
Mason City
Mason City

Woden in Hancock County

Comment: A local radio base station operates from a Mason City site.

REGION 3:

Counties:

Health Planning Council:

Ma jor Medical Center(s):
Comm Center Locations
Remote Radio Base Location:

Dickinson, Clay, Emmet, Palo Alto
Lakes Area Health Planning Council
Fort Dodge, Sioux City
Spencer or Emmetsburg

Near the joint boundaries of the four
counties

Commentss The regional boundaries are not identical to those of the OPP
Plan for the following reasonst

1. The Siouxland Health Planning Council now includes Osceola and

0'Brien Counties.

20 It is desirable for radio propagation reasons to include Buena

Vista County in Region 6 to alleviate necessity for a second re-

mote base in Region 3.

3 A planning committee decision is required to determine the most
suitable Comm Center location. :

REGION 43

Counties:

Health Planning Councils
Ma jor Medical Centers
Comm Center Locations

Remote Radlio Base Location:

Lyon, Sioux, Osceola, O'Brien
Siouxland Health Planning Council
Sioux City

Sheldon

Near Boydon

Comment s Osceola and O'Brien Counties have already been included in the
Siouxland Health Planning Council boundaries per the avail-
able planning information. Reference 1.
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REGION 5%
Countiess Plymouth, Cherokee, Woodbury, Ida, Monona
Health Planning Council: Siouxland Health Planning Council
Ma jor Medical Centers Sioux City
Comm Center Locations Sioux City

Remote Radio Base Location: One on the joint county boundaries between
Cherokee and Ida Counties, another at

Onawa in Monona County.

Comments A local radio base station operates from the Sioux City site.

REGION 63
Counties: Buena Vista, Pocahontas, Sac, Calhoun
Health Planning Council: Health Planning Council of North Central Iowa
Ma jor Medical Center: Fort Dodge
Comm Center Location: Storm Lake

Remote Radio Base Location: Near Varina

Comments If Buena Vista County were to remain in the Lakes Area,an-
other remote base station would be. required. The Regions
6 and 7 are now geometrically amenable to effective radio

communications.
REGION 73
Countiess Humboldt, Wright, Webster, Hamilton
Health Planning Councils North Central Iowa Health Planning Council
Ma jor Medical Centers Fort Dodge
Comm Center Location: Fort Dodge

Remote Radio Base Location: Near intersection of the Wright, Hamil-
ton and Webster County boundaries.

Comment s This county selection provides a boundary which is more
amenable to radio communications and avoids a second remote

base station in or near Pocahontas County.

=16~

}

----II‘:.. N



!-----A-----

REGION 83

Countiess
Health Planning Councils

Ma jor Medical Center(s):
Comm Center Locations
Remote Radio Base Location:

REGION 93
Countles:
Health Planning Councils

Ma jor Medical Center:
Comm Center Locations
Remote Radio Base Location:

Chickasaw, Butler, Bremer, Fayette,
Grundy, Blackhawk, Buchanan

Northeast Iowa Health Facilities Plan-
ning Council

Waterloo/Cedar Falls
Waterloo/Cedar Falls

Near Denver in Bremer County

Delaware, Dubuque, Jackson

Dubuque Tri-State Health Planning Fa~
cllities Committee

Dubuque
Dubuque

West of Dubuque (approximately four(4) miles
near Asbury)

Comments: (1) The Comm Center is at Dubuque and a remote base site must

be selected to serve the proposed region. This location
can provide radio signal propagation into Grant County,
Wisconsin and Jo Daviess County, Illinois.

(2) For economic reasons and for communications and trans-
portation effectiveness, it is recommended that Dela-
ware County be included in this region instead of in

Region 11

REGION 10%

Counties:
Health Planning Council:s

Ma jor Medical Center:
Comm Center Location:

Remote Radio Base Location:

Clinton, Scott, Muscatine

Rock Island Scott Health Planning
Council

Davenport
Davenport

None

Comment: A local base station operates from the Davenport site.
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REGION 11:

Countiess Benton, Linn, Jones, Iowa, Johnson,
Cedar, Washington

Health Planning Council: Hoover Health Planning Council

Ma jor Medical Center(s): Cedar Rapids, Iowa City

Comm Center Location: Cedar Rapids, Iowa City

Remote Radio Base Location: None

Commentss The State University Hospital facilities in Iowa City serve
special functions for the entire State and are discussed
in Section 3.7. A separate base station installation, to
effectively handle these special functions, would serve
as the Comm Center for Johnson and Washington Counties

in Region 11.

REGION 123
Counties: Hardin, Marshall, Tama, Poweshiek
Health Planning Council: Health Planning Council of Central Iowa
Ma jor Medical Center(s)s Des Moines, Cedar Falls/Waterloo
Comm Center Location: Marshalltown

Remote Radio Base Location: None
Comment: A local base station operates from the Marshalltown site.

REGION 173:
Countiess Boone, Story, Dallas, Polk, Jasper,
Madison, Warren, Marion
Health Planning Councils Health Planning Council of Central Iowa
Ma jor Medical Center: » Des Moines
Comm Center Locations Des Moines

Remote Radio Base Location: Approximately eight (8) miles north of
' Des Moines (near Bondurant)

=18




REGION 143

Counties:

Health Planning Councils
Ma jor Medical Centers
Comm Center Locations

Remote Radio Base Location:

Audubon, Cass, Guthrie, Adair
Tri-Valley Health Planning Council
Council Bluffs

Atlantic

County line intersections near Adair

Comments This arrangement provides a regular shaped region and

eliminates the need for an additional remote base to cover
Adair County if it were in Region 17.

REGION 153

Countiess

Health Planning Councils

Ma jor Medical Center(s):
Comm Center Location:
Remote Radio Base Locations

Crawford, Carroll, Green
Tri-Valley Health Planning Council
Sioux City, Fort Dodge

Carroll

None

Comments This county selection provides a central regional Comm
Center and reliable communications is obtained from the
Carroll local radio base station.

REGEAN 163

Counties:

Health Planning Council:

Ma jor Medical Center:

Comm Center Location:
Remote Radio Base Locationi

Harrison, Shelby, Pottawattamie, Mills,
Montgomery, Fremont, Page

Health Planning Council of the Mid-Lands
Council Bluffs
Council Bluffs

One in Shelby County near Portsmouth,
another in Fremont County near Imogene.

Comment: (1) A local radio base station operates at Council Bluffs.
(2) A telecommunications link must be established with the
EMS in Omaha, Nebraska
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REGION 173

Countiess

Health Planning Council:
Ma jor Medical Center(s):
Comm Center Location:

Remote Radio Base Locations

Adams, Union, Clark, Taylor, Ringgold,
Decatur

Area 14 Health Planning
Des Moines, Council Bluffs
Creston

Between the joint county lines of Union
and Ringgold, near Shannon City.

Comments: Several hospital emergency facilities serve the region.

There 1s an affinity to Des Moines in the eastern section

and to Council Bluffs in the western section which provides

a sufficient capability for major EMS requirements. Com-

munications linkages from the Comm Center in Creston must

exist for triage and decision making between Des Moines
and Council Bluffs.

REGION 183
Countiess
Health Planning Councils
Ma jor Medical Centers
Comm Center Location:
Remote Radio Base Locationt
Comments A local radio base

REGION 193

Countles:

Health Planning Councils

Ma jor Medical Center:

Comm Center Location:
Remote Radio Base Locations

Lucas, Monroe, Wayne and Appanoose
Ottumwa Health Planning Council
Des Moines

Chariton

None

station operates from the Chariton site.

Mahaska, Keokuk, Wapello, Jefferson,
Davis, Van Buren

Ottumwa Health Planning Council
Des Moines
Ottumwa

None

Comments: (1) A local radio base station operates from the Ottumwa site.
(2) There will be overlap between the Region 18 and 19 com-

munications service. This is not undesirable providing

the interference level can be minimized through cooper-

ative activities of the two Comm Centers.
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REGION 203

Counties: Louisa, Henry, Des Moineé, Lee
Health Planning Council: Southeast Iowa Planning Council
Major Medical Center(s): Burlington, Iowa City

Comm Center Locatlon: Burlington

Remote Radlo Base Location: On a high site near West Burlington

2.1 SPECIFIC FACILITY SELECTION OF A REGIONAL COMM CENTER

Recommended EMS regions, counties comprising the regions, and Comm Center
locations are shown in Figure 2-2. A responsibility faced by a Reglonal
Health Planning Council is to recommend to the EMS Committee Advisory Task
Force a specific facility where the Comm Center may be installed at this
location. The Comm Center can be located in a hospital with or without ambu-
lance service, in a law enforcement facility, in a combination of law enforce-~
ment and local government services, such as a fire department having a rescue

squad, or it can be located in an area ambulance service.

COMM CENTER REQUIREMENTS

The Comm Centers of the integrated EMSCS regardless of the facility chosen
must provide and be responsible for the following:

ls A central communications terminal for recelving the community/
regional emergency requests and for dispatching emergency ambu-
lance and rescue units. The dispatch position must be manned
twenty four (24) hours per day.

2o Responsibility for providing efficient regional EMS command and .
control functions via two-way radio and telephone links to the
ambulance services and to ambulance/rescue vehicle radio oper-
ators, to participating hospital emergency departments, to law
enforcement dispatch, thence to law enforcement vehicles and for
information transfer between the regional Comm Center and Comm

Centers in other regions.
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3« Providing a tape recording of messages for reference and
playback.

4., Establishment, use and maintenance of files containing information
regarding location, status and inventory of the capabilities and
avallability of ambulance vehicles, rescue units and hospital
emergency facilities and personnel.

5 A capability for paging of EMTA and other emergency medical
personnel, using Special Emergency Radio Services (SERS) fre-
quency Channel A (155.340 MHz) in the area surrounding the EMS
Comm Center and from the remote radio base stations. This pag-
ing must not include administrative paging nor include more than
ten (10) different emergency paging codes due to potential inter-
ference with emergency priority traffic. Paging must be performed
by the Comm Center dispatcher.

OPTIONAL COMM CENTER REQUIREMENTS

1. The Comm Centers should have expandability to add a computer
based accident/address location and routing system appropriate
to the EMS area being served. This instant retrieval, locating/
routing system must be continually updated through contact with
public safety/street/road/highway maintenance units in order
that it contain the latest road and bridge conditions/restrict-
ions. These data and those discussed in (4) above could, in the
future, be retained in an expanded version of TRACIS. (See |
Section 3.8)

2. At a future time in the Comm Centers of large metropolitan areas,
it may be desirable to provide automatic dispatch control of the
several telecommunications links controlled by the Comm Centers.
This would provide direct dial-through and data access between
ambulance vehicle operators to specific hospital emergency
rooms. (See Section 3.2.11)

A very important decision to be made in EMSCS regional planning is in the

selection of the specific facility for the EMS Comm Center. Installation,

operation and maintenance costs can be greatly reduced if existing fa-
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cilities and operating personnel can be shared. This decision can be
made best by a selection group familiar with all communications facili-

ties in the reglion to be covered by the recommended EMS Comm Center.

Fortunate communities which have started the development of an»EMSCS
using the VHF high-band SERS channels willl experience reduced system up-
grade costs. There are cost savings in using operational personnel of

an exlsting radlo and Comm Center. Fewer equipments will be required in
a reglon where the Comm Center is selected near the geographical midpoint
of the reglon, however, in meeting the criteria and guidelines this is
not always possible. As a consequence this report provides recommend-

ations for several remote radio bases operated from Comm Centers.

Planning and decision making are speeded when questions pertaining to
planning can be answered "yes" or "no" and on the basis of these simple
answers take a direct course of action. The following list of Regional
Comm Center selection key questions is provided in the form of a De«
clslon Table to aid the user to find an action recommendation. It is
written for use by facility managers/édministrators and by government
officlals who may be searching for or aiding in the search for a specific
Comm Center location. It does not necessarily include all decision
making steps. It is recommended that the following decision aid be used
to guide any planninglaction which is directed at the facility and site

selection of a Regional EMS Comm Center.
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TABLE 2-1 DECISION AID - REGIONAL COMM CENTER FACILITY SELECTION
Action if Answer QUESTION Action if Answer
is "NO" is "YES"

Is there a plan
to install the

Review this report EMSCS in this Determine the status of

to determine the region? implementation from the
region in which your EMS Section of the Depart- .
facility or commun- ment of Health (515) 281-3397.

ity exists. Check
with the EMS Section
of the Department of
Health for informa-
taion. Telephone
(515) 281-3397,

Are there regional
plans for a Comm

Assess your facili- Center? Determine the relationship
ties for regional of your facility to the
capabilities in plan. See Sectlon 2.2
terms of guidelines and Table 2-0.
in this report. ]
See page 21.
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TABLE 2-2

DECISION AID - SPECIFIC REGIONAL COMM CENTER SELECTION

Action if Answer
is "NO”

QUESTION

Action if Answer
is "YES"

Find a facility nearby.

Determine all per-
tinent information

about 1its capability

and obtain EMS
Advisory Committee
guidance.

FACILITY:

Is there at the
Comm Center lo-
cation shown in
Table 2-1, a fa-
cility having
communications
center operations
meeting similar
guidelines?

HOSPITAL WITH AMBULANCE SERVICE

Seek another fa-
cility which may
assume role.

Seek the most
effective facility
in the region.

Will a hospital
assume the Comm
Center role?

Is there another
hospital having

a similar interest
and capability to
assume responsi-
bility for the

EMS Comm Center
operation?
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Use requirements from
Section 3.2 in the assess-
ment of adequacy and the
costs for required up-
grading to include the

EMS command/control com-
munications. If the
exlisting facllity 1is
selected as a Comm Center,
develop specific plans
based upon the Communi-
cation Plan of this report.
If the sufficient facility
is not selected, proceed
with Decision Aid entries.

Evaluate the hospital's
capability and willingness
to assume Comm Center
responsibility.

Compare capabilities and
select the preferred
facility after consultation
with the EMS Advisory
Council.




TABLE 2-2 (Continued) DECISION AID - SPECIFIC REGIONAL COMM CENTER SELECTION

Action 1f Answer

___L!_ uNou o2

QUESTION

FACILITYs  HOSPITAL WITHOUT AMBULANCE SERVICE

Action if Answer
is "YESY

Seek another
facility which
could assume
mlet

Seek the most
effective fa-~
cility in the
region.

FACILITY

Will this hospital
assume the role
of Comm Center?

Is there another
hospital having
a capability and
interest who will
assume the Comm
Center operations
responsibility?

Evaluate the hospital's
capability and willingness
to assume Comm Center re-
sponsibilitye.

Compare the capabilities
and select the preferred
facility after consultation
with the EMS Advisory
Council.

PRIVATE OR PUBLIC AMBULANCE OPERATION

Seek another
facility which
may assume role,

Seek the most
effective fa-
cility in the
region.

Will this ambu-
lance service as-
sume the respons-
ibility for meet-
ing the regional
communications re-
quirements?

Is there another
possible ambulance
facility having a
similar capability
and interest?

Evaluate the ambulance ser-
vice capability and will-
ingness to assume Comm
Center responsibility.

Compare the capabilities
and select the preferred
facility after consult-
ation with the EMS
Advisory Council.



TABLE 2-2 (Continued) DECISION AID - SPECIFIC REGIONAL COMM CENTER

Action if Answer
is "NO"

SELECTION
QUESTION

Action if Answer
iS "YES L[]

FACILITYs LOCAL GOVERNMENT AGENCY

Seek the most
effective fa-
cility in the
region.

Seek the most
effective fa-
cility in the
region.

Will the local gov-
ernment agency
assume a respons-
ibility for meet-
the regional EMS
Comm Center re-
quirements?

Is there another
local government
agency in the
vicinity having a
similar capability
who would assume
responsibility for
the Comm Center
operation?

Evaluate and assure the
capability for dispatch

of regional communications
and the priority to be
accorded EMS communications
between hospital emergency
rooms, ambulance services,
and this Comm Center.
(Assure that it will meet
all guidelines.)

Compare the capabilities
and select the preferred
agency after consultation
with public safety and
local government officials
and the EMS Advisory
Council, :

Assume at this point in the decision process that the Comm Center specific

location has been determined.

The next activity toward implementation in-

volves planning and completion of specific equipment selection, including
its installation and the development of interconnecting links between

particlpating facilities.

The following Decidion Aids direct planners to specific sections in the
Communication Plan of this document for guidance.
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TABLE 2-3

DECISION AID -~ COMM CENTER PLANNING

Action if Answer
is "NO"

QUESTION

Action if Answer
18 PYRS"

Find the question
category pertaining
to management de-
signation for the
regional Comm
Center,

Find the question
category pertaining
to management de~
signation for the
regional Comm
Center,

Find the question
category pertaining
to management de-
signation for the
reglonal Comm
Center,

Consult with EMS
Advisory Council
for guidance in
determining
Comm Center.

Is the Comm Center
managed by a law
enforcement agency?

Is the Comm Center
managed by a fire
department?

Is the Comm Center
managed by a
hospital?

Is the Comm Center
managed by an
ambulance/rescue
service company?
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Plan application for equip-
ment, license, financial
assistance and installation.
Review Section 3.2.1 for
equipment recommendations.

‘Plan application for equip-

ment, license, financial
asslistance and installation.
Review Section 3i2.1 for
equipment recommendationse.

Plan application for equip-
ment, license, financial
assistance and installation.
Review Section 3.2.1 for
equipment recommendations.

Plan application for equip-
ment, license, financial
assistance and installation.
Review Section 3.2.1 for
equipment recommendations.



2.2  SELECTION OF SPECIFIC FACILITY ROLES IN A REGIONAL PLAN

The overall KMSCHS development for achievement of maximum effectiveness
requires the participation of all functional EMS facilities which can have

a role in providing emergency medical services within a regilon.

Administrators and Directors of regional facilities other than the Comm
Center facility, must become responsible for their specific role in the
reglonal plan. Suggested roles of facilities are provided in this plan
and should prove to be adequate guidelines for implementation, however, it
18 necessary for each region's Health Planning Council and personnel from
each participating facility in the region to develop theilr specific role
in relation to other facilities.

Private and public facilities, telephone company operations, ambulance
services and local, county and state government agencies have various
communication capabilities which are important assets which may be used
to provide an effective and economical EMSCS.

The following general terminal and link communication capabllities are
required at various facilities. Assessment of these will allow determin-
ation of a participating facilities role. Detalled specifications for

the required equipments are provided in the Communications Plan, Section 3.0.

FACILITY FUNCTIONSS

Hospital Facility: (1) Provide a two-way telecommunications link from

the Emergency Room (ER) to the Comm Center.

Terminal equipment in the ER will include a desk

set, wall-telephone-set or Telco "spokesman” for

two-way communications to the ambulance vehicles.

A radio base station may be utilized for:

(a) Communications between the ambulances and
the ER,

(b) Paging of emergency personnel (See Section
3e248) .




Ambulance[Rescue

Service Operations

Centers:

Law Enforcement/

Public Safety
Facilities:

Telephone
Companys

(¢) 1In cooperation with Civil Defense plans, a
point-to~point radio communications between
hospitals, Civil Defense Emergency Operations
Centers (EOC) and to the Comm Center for use
in a major disaster.

(d) The terminal will require a "phone patch”
from the radio base equipment into the tele-~
phone links for achieving direct communi-

cations links between users.

Provide a telecommunications link to the Comm Center.
Terminal equipment required will include a telephone
desk set and extension(s) which can be answered twenty
four (24) hours per day.

Note:t It is not necessary or particularly desirable
for there to be radio base stations at ambulance ser-
vices although monitoring of ambulance to Comm Center
and hospital communications is justified. See Section
3248 for paging recommendations.

Provide a telecommunication 1link to the Comm Center

with a radio "phone patch" to allow direct message trans-
fer from law enforcement vehicles to the Comm Center and
from the Comm Center to ambulances when required. Add-
itionally, the mobile units will utilize the statewide
public safety Mutual-Aid frequency channel for direct
communications to ambulance vehiclese.

Note: Authorization by the law enforcement license

will be required for ambulance vehicles mobile radios

to transmit on the Mutual-Aid frequency (EMS Channel C).

(1) Provide for an emergency request message transfer
to the regional EMS Comm Center for all ambulance
and rescue vehicle requests received via "0" (oper-

atorn). List dialing information in all telephone
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directories and explain how to reach the EMSCS
for these emergency requests. :
Note: In metropolitan communities the Reglonal
Health Planning Council in cooperation with state and
local governmental agencies will want to consider a
"911" emergency dialing system to be answered at the
regional Comm Center.
(2) Provide lines as required between Comm Centers
and hospitals, ambulance/rescue operations

centers and to local government agenciles.
The relationship of a specific facility to the Comm Center and to other
facilitles within a region must be known before the selection and ordering
of specific equipments and the license application for radio base stations.
Decision Aid Table 2-4 is provided to assist in determining functional

relationships prior to facility implementation plan development.

TABLE 2-4 DECISION AID - SPECIFIC FACILITIES ROLES IN THE REGIONAL

EMSCS
Action if Answer QUESTION Action if Answer
is "NO" éc is "YES" ™ ld M

Is my facility

a Comm
If my facility is Center? See Decision Table 2-3
not a Comm Center but for Comm Center facility
is a hospital or selection details.
ambulance service in
the region and desires
to participate in the
regions EMS program,
continue with this
decision aid.
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TABLE 2-4 (Continued)

Action if Answer
is "NO"

DECISION AID - SPECIFIC FACILITIES ROLES

IN THE REGIONAL EMSCS

QUESTION

Action if Answer
is-“YESY

Find proper category
for my facility
further along in
this Decision Ald

Establish a plan for
installing a direct
telephone line ser-
vice between the Comm
Center and the hospi-
tal emergency room.
See Section 3.2.6 of
this report for recom-
mended facility.

None

Is my facility
a hospital hav-
ing emergency
care facilities?

Does my hospital
emergency de-
partment have
sufficient act-
ivity to warrant
a radio for di-
rect communi-
cations to ambu-
lance services?
See Section
3.2.10 (Message
Traffic) for in-
formation which
defines need for
radio usage.

Does my hospital
have emergency
medical personnel
and/or ambulance
technicians who
should be radio
paged?

If my hosplital expects to
participate it should pro-
vide a common carrier (tele-
phone circuit) to the Comm
Center. See Sectlon 3.2.2
for detailed requirements
and Section 3.4.7 for
specifications.

Establish a plan for pur-
chase, installation and
licensing of a radio base
station. See Section 3.2.2
of this report for de-
tailed requirements and
Section 3.4.7 for specifi-
cations.

Include in plan for radio
base station the ability

to provide a paging cap-
ability. See Section 3.2.8
for requirements and
Section 3.4.7 for specifi-
catlions.



TABLE 2-4 (Continued) DECISION AID - SPECIFIC FACILITIES ROLES
IN_THE REGIONAL EMSCS

Action if Answer QUESTION Action 1f Answer
is "NO" is "YESY

Is my facility an
ambulance service

Find proper category and/or rescue unit? If my service plans to par-
for my facility in this ticipate, develop the plan
Table. for equipping ambulances and

rescue units to relate pro-
perly with the Comm Center
frequency channel and the
law enforcement Mutual-Aid
channel. Provide a line to
the Comm Center for request
notifications on a 24 hour
per day basis. See Sectilon
3¢2.3 for detailed require-
ments and Section 3.4.4 for

specifications.
Is my facility a
local government,
Seek the most public safety or If my facility plans to par-
effective facility law enforcement ticipate in EMS communi-
in the region. agency? catlions see Section 3.2.5

for requirements and Section
3.4 for specifications of
equipment needed for par-
ticipation.

All citizens who live in Iowa can expect to benefit, in time of emergency,
from a fully operational EMSCS. Each public and private facility serving
in the provision of emergency actions has a part to play in the cooperative
efforts required to make possible a system of this magnitude. Many of the
required communication linkages can be enabled from telephone circuits
already installed and operational. When emergency communications is re-
quired, message accuracy and a minimum response time to requests is re-
quired. This can be accomplished through cross linking telephone lines
via phone patch with the radio channels by which emergency messages to
mobile units are communicated. Many agencies will need 1little additional
equipment other than the phone patch for developing viable linkages with

the Comm Centers.



The Communications Plan of Section 3 details the system requirements and

specifications for terminal and 1ink equipments which are needed to enable
the system to work effectlvely.

2.3 EMS COMMUNICATIONS SYSTEM (EMSCS) OPERATIONS STATEWIDE

Emergency requests do not respect jurisdictional boundaries, state, county

or city lines. Conversely, these boundary lines should in no way impair

the service response time, quality of service or area of coverage for the
operational EMSCS.

The system plans developed hereln recognize regional boundaries based up-

on county lines. Twenty (20) EMS regions (See Figure 2-2) are designated

within the State of Iowa. Regional plannings

1. Utilizes the health planning actions of interested persons in

™
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n

[

4

a0

8

. an area small enough for the Regional Health Planning Councils

to manage detalls and coordinate participating facilitles.

. 2. Provides regions large enough for the economical employment of
a speclialized radio system to allow ambulance-to-hospital com-

|
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U

U

U

|

U

L

L

munications over an area equal to or greater than required for
a normal ambulance run.

The system provides ambulance-to-hospital communications without requir-
ing each hospital to have a radio base station although the system accom-
modates hospital base stations and will operate more effectively when the

hospitals which receive large numbers of emergency patients can communi-
cate with ambulances via their own radio systems.

The effective operation of the EMSCS depends upon the voluntary cooper-
ation of many groups which may serve or be served by it through cooper-

ative action. Hospitals are served through an ability to be informed of

patient condition prior to arrival. This information allows advance

preparation for a critical cases. The ambulance service is improvéd through a

request and dispatch system which allows a shorter response time for

starting and completing their run. Law enforcement and public safety
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agencles are served through an ability to obtain needed emergency services
(ambulance and rescue units) to promptly relieve the trauma victim and
rantore normal conditions after a highway accldent scene or disaster. The
citizen on the highway, at home, at work, or in pursuit of recreation can be
assured of more responsive rescue or hospitalization should misfortune or

accldent occur to him or his family.

The EMSCS truly serves a large segment of total health care and trauma relief
and can be an adjunct to health and public safety. The EMSCS implementation
does not require an entirely new system for it depends upon many system elements
already in existance which, by use of this plan, can now be integrated for more
efficlent and broader scale usage. For example, an EMS Comm Center might not

be a new dispatch center but could be achieved by modifications to an existing
dispatch facility.

The radio system operated by the Comm Center is largely new and uses frequency
channels not used generally today and yet it provides functions ofttimes supplied
today through municipal, county and state public safety radio base stations.

The communications system planned herein is capable of serving a larger area

than the usual county or municipal system and a smaller region than served in the
state public safety radio system. The system is statewide in operation and
should become an integral part of a statewlide radio system serving both highway

safety and localized public emergency service agencies.

There are also requirements for inter-state cooperation with adjoining states.

It is known that the states of Minnesota, Wisconsin, Illinois, Missouri, and
Nebraska are planning EMS communications systems. The statewide frequency channel
for ambulance-to-hospitals is the same for most of these states which will allow

interstate transfer ambulances to communicate when required.

It 1s recommended that the responsibility for developing the EMSCS Comm Center
implementation, operation and maintenance be vested in the Department of Health,
Community Health Services. Agreements may be made with other state, county

and municipal agencies for various activities which are a part of this re-
sponsibility.

It is recommended that the technical planning responsibility for the EMSCS be
that of the Department of General Services, Communications Division. Joint
responsibilities must be exercised through action of the EMS Section of

the Department of Health, the EMS Advisory Council and the EMS
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Communications Task Force to implement the plan. Regional Health Plan-
ning Councils, the Iowa Hospital Association and other agencies will

have responsibilities in various degrees.

It 1s recommended that those responsible for the EMSCS engage in inter-
state EMS communications conferences to develop joint system plans to
enable a maximum of commonality of standard procedures and to avoid
channel interference of harmful proportions. Digital dialing, tone codes,
procedural signals and frequency plans need to be agreed upon. Medical
data telemetry standards should be developed and FCC petitions should be

presented to assure an economical and implementable system development.

Legislation should be developed and enacted which assures the implement-
ation and continuity of this system and its integration with other state-

wide telecommunications system elements.

Budgets must be developed and funding obtained through cooperative action
of planning agencies responsible for the implementation of Comm Centers,
purchasing ambulance radios, and for hospital and law enforcement/public
safety agency terminal installations.



3.0 COMMUNICATIONS SYSTEM PLAN

The EMSCS Plan provides for upgrading some existing local systems to meet
the EMSCS performance requirements and to allow an orderly integration
with new communications system elements as they are installed.

During the construction, installation and operational lifetime of any
system, methods are needed to detect and correct system deficiencies be-
fore a penalty in performance or cost is realized. Deficiencies in this
category may bes

l. Inadequate radio signal propagation reliability.

2. Interference of co-frequency operations.

3. Message traffic overload on a channel.

The following sections develop system parameters and standards for the
principal system elements, frequency plans, and message traffic/system
response time relations. Specifications are provided for radio links,
telephone links and terminals. Lists of equipment and specifications for
the various system elements are given, licensing guidelines, operational
procedures and recommended procedures for utilizing and evaluating the
EMSCS are detailed.

While certain of these will need to be periodically updated as technology
changes, general close adherance to the implied standards is recommended
for assuring an orderly growth and high performance during the system con-
struction and during initial years of operation.

3.1 GENERAL SYSTEM REQUIREMENTS

Several system functional requirements must be met to assure an adequate
capabllity and performance. These requirements relate to the link oper-

ations and equipments needed between a Comm Center ands

l. Ambulance service and rescue unit (operations center)

2« Enroute ambulance and rescue mobile units.
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3. Hospital switchboard and hospital emergency roome
4, Law enforcement agency's dispatch control console.

5¢ Other EMS Comm Centers and Civil Defense Emergency Operations Centers.

System functlonal requirements must be met for terminal operations and
for the equipments needed at thes

1. Comm Center

2+ Hospital Emergency Room

3+ Ambulance operations center

4., Cooperative law enforcement/public safety agencies
5. Ambulance and rescue mobile units

6. Remote communications base stations in the region

These 1link requirements and specifications relate to the general system

dlagram shown on Figure 3-l1. Generlic configurations are established for
each EMS region in Iowa. Each may be readily visualized upon noting the
Comm Center statlons and hospital location. The functions of the system

terminals and links were described briefly in Section 1 and in Section
2¢2 and are detailed in the following sections.

3.2 SYSTEM REQUIREMENTS -~ SPECIFIC TERMINALS

The EMSCS best serves the state, region and community when in each region
it can meet the functional requirements.

Greater appreciation for the system and its elements is gained through
development of the specific requirements for each terminal and for the
links into and from these terminals.

3621 COMM CENTERS

The Comm Center has several elements regardless of its location and
operational organization. The following paragraphs describe these elements
and the different configurations in which they may be used.
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COMM CENTER ELEMENTS

The fundamental Comm Center elements are:

1%
2%
Sa
b,
o

6
7e
8a

The telephone Call Director

The call recorders

The "phone patch”s

The communications control console(s)

The radio base station transmitters, reéeivers, tower, antenna,
and transmission line and control consele.

The emergency power

The control link to any remote base station(s)

The remote base station(s)

In the Iowa EMSCS there are three basic configurations required in Comm
Center radio base station operations. These are shown in Figure 3-2 for:

1.

20

3

A local radio base station:

WHhere the radio communications reliability for the region is
adequate when the base station is located within a few hundred
feet of the Comm Center. '

A remote radio base station:

Where the Comm Center location is not centrally located to pro-
provide reliable radio communications to all parts of the region,
a remote location for the base station is necessary. In this
configuration a remote radio base station site is selected at
distances up to several miles from the Comm Center and is re-~
motely controlled via a common carrier link.

Notes Telco control is recommended for initial implementation
although the control link may be a microwave link when several
separate channels are controlled and monitored.

A local plus remote radio base station(s) - Multi-station remote
basess

Where the Comm Center location requires a local base station and
one or two remote bases for the primary regional signal coverage
and for communicating into remote counties. (There are two
regions, 5 and 16, requiring a two-remote-base configuration.
These bases are controlled from the Comm Center via two sets of
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Flaure 3-2
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FleurE 3-2 (cownr:)
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control lines. The remote base station(s) must be provided with
emergency power. BEach of the above configurations require simi-
lar equipment specifications which are found in Section 3.4.1.

The FM radio system operates in a single frequency simplex, push-to-talk
mode on frequency channels A, B, and R (for specific region see Section
3.2.7)s Digital dialing and tone coded squelch are used on channels A and
R to provide an alert signal to a desired receiver and to avoid unwanted

communications being heard in emergency rooms (See Section 3.2.11).

Each base radio station will be equipped with at least two separate re-
ceivers, each capable of two-frequency priority scan reception. One re-
ceiver will have its priority on the statewide channel. Both recelvers
scan all shannels for signals, and when the squelch is opened the audio
is allowed to pass via the control link audio line to the Comm Center.
At remote base stations the outputs of both receivers can be placed on
two pairs of telephone lines to conserve leased line operating cost for
the system,

At the Comm Center the two-receiver audio outputs can be split into two
speakers, one on the left and one on the right, to allow the operator to
differentiate. Further differentiation of the received channel is
brought about by using a tone actuated indicator light on the console
for one of the channels which allows an absence of the indicator light
to indicate the other channel. Thus, two speakers and two control in-
dicator lights will allow the operator to know which channel has the in-
coming signal so he can select a corresponding transmit frequency.

Incoming EMS request calls are received and recorded by the dispatcher
through the Telco Call Director. Dispatch action and information to
ambulances and hospitals is transferred to appropriate lines via the
Card Dialer and Call Director. Radio transmissions to ambulances and
rescue units are handled in the normal two-way radio operations by the
dispatcher. Direct communications between the hospital emergency room
personnel and ambulance mobile units can be phone patched via the
dial-up or dedicated telephone line between
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the hospital and the Comm Center. The radio base station is connected

via a phone patch into the telephone line to the hospital. The dispatcher

monitors the patched link.

RADIO SYSTEM DESIGN PARAMETERS

The Comm Center radio base station and remote base system parameters are
shown in the following paragraphs.

The parameters have been selected to provide acceptable quality base/mo—
bile radio communications and to produce a minimum of interference from
region to region. The signal reliability predictions are based upon the
Spectra Radio Communication Prediction Program (SRCPP) (Reference 3).
This prbgram was utilized to estimate the nominal antenna heights and
power levels required for the expected statistical characteristics of the
region. This program has proved its capability to accurately character-
ize base;to-mobile radio communications performance and recognizes the
statistical variations of the physical characteristics of the radio sig-
nals, the terrain, the transmitting and receiving equipment parameters,
and external noise.

It is recommended that upon selection of an available site for base sta-
tions and prior to procurement of site and equipment, the SRCPP or
equivalent should be utilized for analysis of the communications from a
specific site. Site acreage, tower heights and attendant site develop-
ment costs can be greatly reduced through this technique.

The Comm Center radio parameters are:

1. Service Probability Index - 50% minimum level (The confidence
level at which word intelligibility
of over 95% will be obtained for the
specified time availability and lo-
cation variability).

2. Required Signal to Noise =~ 50 dB (1 Hz predetection bandwidth)

3¢ Time Availability - 0.95 (a protection factor which

assures the required signal-to-noise
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b,

5

6o

7o

8e

10.

11.

Location Variability

External Noise Grade
(Mobile and Base)

Recelver Sensitivity

Terrain Roughness

Antenna Gain

Antenna Height

Transmission line

Transmitter output power

is obtained 95% of the time)

0.70 (Possible mobile locations are

assumed to be better than the worst

30%) .

Suburban (Grade 3) which assumes a

moderately quiet radio noise lo-~

cation remote from high voltage

power lines and busy thoroughfares.

Less than 0.4 microvolt for 20 dB

quieting in 16 F3 modulation.

(Assumes that an antenna coupler

is used when there are multiple re-

ceivers per antenna).

A value representing the terrain

roughness in each region.

Base stations 8 dbi, omni or as

listed Table 3.2-1

Mobiles 1 dbi

Bases Radiation center as listed
in Table 3-l.

Mobiles: 6 feet (Roof top mount)

7/8 inch diameter when length ex-

ceeds 150 feet (foam dielectric)

1/2 inch diameter Heliax when length

is under 150 feet (foam dielectric)

Base station and mobile: 100 watts

These parameters were used to determine:

The approximate reliable coverage radius,

The antenna heights,

The antenna gain/ﬁirectionality,

and most importantly:

The radio base and remote base station(s) location in each region.

This information is listed in Table 3-1.
Similar parameters were used for the estimation of hospital radio

Notes
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TABLE 3-1 REGIONAL COMM CENTER AND REMOTE BASE SIGNAL COVERAGE AND ANTENNA PARAMETERS
COMM CENTER REMOTE BASE
50% S.P, 50% SeP.
Antenna Radius of Antenna Radius of
Reg height and Coverage height and Coverage
No. Location type(equip) Amb/?age Location type Amb/Page
3 Decorah 160 feet 36/26 Elkader 180 feet 31/21
(DB-214-2)E-W DB-225-2(SE)
2  Mason City 260 feet 50/29 Woden 80 feet 31/21
DB-224 Omni DB-225-2(W)
3  Spencer North of 80 feet 31/21
Ruthven DB-224,0mni
4  Sheldon Boyden 260 feet 40/29
DB-224,0mni
L 5 Sioux City 80 feet 40 feet
3 DB-22%,0mni 31/21 Onawa DB-224,0mni  28/15
s East of 80 feet
Washta DB-214-2(NW-SE)
6 Storm Lake Varina 80 feet
‘ DB-224,0mni 31/21
7 Fort Dodge Vincent 80 feet
DB-224,0mni 31/21
8 Cedar Falls/ Denver 320 feet
Waterloo DB-224,0mni  42/34
9 Dubuque : Asbury 260 feet
DB-224E 40/29
(NW-SE)
10 Davenport 260 feet

DB-224,0mni 40/29



TABLE 3-1 (Cont.) REGIONAL COMM CENTER AND REMOTE BASE SIGNAL COVERAGE AND ANTENNA PARAMETERS

COMM CENTER REMOTE BASE
50% S.P. 50% S.P.
Antenna Radius of Antenna Radius of
Reg. height and Coverage heigzht and Coverage
No. Location type(equip) Amb/Paze Location type Amb/Page
11 Cedar Rapids 260 feet
DB-224E(E-W) 40/29
Iowa City 160 feet
(special) DB-224,0mni 36/26
12 Marshalltown 320 feet
DB-214-2(NW-SE) 42/34
13 Des Moines Bondurant 320 feet
DB-224,0mni  42/34
E 14 Atlantic Adair 160 feet
1% DB-224,0mni  36/26
15 Carroll 260 feet
DB-214-2(E-W) 40/29
16 Council Bluffs 240 feet 40/29 Portsmouth 160 feet
DB-224,0mni DB-214-2(E-W) 28/15
Imogene 80 feet
DB-224,0mni 31/21
17 Creston Shannon City 160 feet
DB-214-2(E-W) 36/26
18 Chariton 320 feet 100W
DB-225 SE b2/34
19 Ottumwa 320 feet 100W
DB-225 (SE) 42 /34
20 Burlington (911) West 160 feet
Burlington DB-224E(NE-SW) 36,26



facllity base station signal propagation. These are discussed in Sect-
ion 3-2-2.

30262 FACILITY DESIGN PARAMETERS

HOSPITAL-NON~-COMM CENTER (NO RADIO BASE)

The terminal for a single hospital in a region is relatively simple as
shown in Figure 3-3. Terminal equipment can be added to the existing
telephone system to provide a dial or dedicated direct linkage between
the Comm Center and the hospital emergency room. In the case where the
hospital operates an ambulance service, a direct linkage to the ambulance
operations center is also required. In the Emergency Room and Ambulance
Operations Center a wall desk set unit or Telco "Spokesman” is utilized
to monitor and respond to communications.

Telephone lines are recommended for communications to other regional
hospitals unless the hospital has become a part of the Civil Defense EOC
emergency system which will allow usage ofa radio point-to-point channel.
A tape cassette recorder usage is recommended in the Ambulance Operations
Center for purposes of'assuring that dispatch information for ambulance
personnel was properly recelved and transferred.

HOSPITAL TERMINAL WITH RADIO BASE

A hospital terminal within a region having a relatively large message

load should utilize the foregoing telephone linkages to Comm Centers

and other hospitals and additionally employ a two-way radio base station

to communicate directly with ambulances carrying emergency patients to

ite Refer to Section 3.2.10 to establish the message traffic load at

which this action would be appropriate. The radio base station will be
operated from the emergency room via a remote desk set with a monitor in
the ambulance operations center when there is an ambulance service. The re-

ceiver complement is just as used in the Comm Center base station.
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Each hospital radio system will be assigned a digital dialing code and a
TCS tone. (See Section 3.2.11)

The radio base station may be used for emergency personnel paging as dis-
cussed in Section 3.2.8. Hospital radio base statlons for communications
with ambulances, should operate to a communications radius of approximately
twenty (20) miles. Paging of emergency personnel, when using SERS fre-
quencies, should be restricted to ten. (10) miles or less. Paging trans-
mitter power levels are ofttimes increased to compensate for the lower

senslitivity page receivers. This should be avoided on SERS frequencies.

Generally the antenna height above average terrain should be approximately
forty (40) feet. The transmitter power output should be fifty (50) watts
or less. The antenna should have 6 dBi gain and an omnidirectional pat-
tern. When the installation of the system is being planned, the specific
slting related to terrain and tower height must be completed by communi-
cations engineers skilled in this work to meet the criterion of 50% service
probability at twenty (20) miles with restriction of signal coverage be-
yond a twenty (20) mile radius. This design will prevent inordinate

signal interference with the Comm Center operation and between hospitals

in most regions.

HOSPITAL TERMINAL - METROPOLITAN RADIO

Metropolitan regions having two or more closely located hospitals require
additional considerations if the Comm Center message traffic warrants a

radio system (Section 3.2.10) in the hospital.
For each hospital to acquire a radio system:

1. Would produce an interference potential which can easily reduce
the effective channel capacity below that required in the area,

2+ Would be inordinately expensive,

3« Could reduce the expected benefits of the entire regional EMSCS

operations.

The problem can be resolved as recommended in the following design
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arrangement:

1. 1Install a single radio base station having a shared usage by
the hospitals. This base station specification is similar to the
recommended equipment for a regional hospital, Section 3.4.6,
except in the remote control and audio linkages.

The remote desk or wall sets are connected onto a dedicated tele-
phone line via parallel controls via phone patch to intercon-
nect all hospital emergency rooms to the radio 1nput/butput

system.

2. The frequency used by this facility will normally be the primary
(R) channel, to reduce potential interference with Comm Center
traffic. The operational benefit is to allow two-channel oper-
ation in the region and thus achieve an increased message traffic

capaclty.

3. A designated hospital should provide the location of control for
the base statlion dependent upon local arrangements for financing,
operations, licensing and maintenance of the facility.

4e The terminal equipment and control could be located at the Comm
Center, however, the radio base station must be separated from
the Comm Center base a mile or more to avoid receiver overload when
there is simultaneous transmission required on an adjacent channel.

Each should be provided with a source of emergency power.

This operational system 1s recommended for Des Moines, Cedar Rapids, Water-
loo/Cedar Falls, Sioux City, Council Bluffs, Burlington, Mason City, and
Davenport as the EMSCS is initiated. Other multiple hospital cities are
advised to review the operational advantages and the traffic load justi-
fication criteria. Additional recommendations are shown in the Implement-

ation and Cost Summary.
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3423  AMBULANCE OPERATIONS CENTERS

The ambulance operations center are servaed by dilal up or dedicated tele-
phone lines to the Comm Center and associated terminal equipment. Line
numbers vary dependent on traffic but must be sufficient to carry the re-
quests with 1 maximum answer time of fifteen (15) seconds. A rotary number
arrangement and a sufficient number of desk sets or extensions are required
to serve the needs. Administrative telephone number(s) should be separated
from the emergency rotary to avoid blocking the emergency lines. (Sec-

tion 3-&.2). It is recommended that an on-line recorder be employed to
assure that dispatch information is received correctly. Figure 3-4 shows
the connection diagram. Optionally, a scanning type monitor radio receiver
for the A, R, and P channels may be utilized.

3.2¢4  AMBULANCE VEHICLE

The radio equipment in the vehicle is shown in Figure 3-5. The trans-
celver for voice communications is capable of four-channel operation

on channels A,R (region), C and a spare (for channel designation, see
Section 3.2.7). Its primary radio usage is for voice communications with
Comm Centers while enroute to an emergency or when transferring patients
long distances. After the patient is settled in the ambulance and the
receiving hospital determined, the Comm Center dispatcher will establish
a direct link between the receiving medical facility and the ambulance

via a patch through the Comm Center or direct the ambulance to use the
hospital base station channel.

An extended control unit is supplied so that voice communications may be

enabled from either the ambulance driver or the attending medical techni-
can(s).

Provision can be made to utilize a portable transceiver to communicate
with the ambulance should it become necessary to perform medical assistance

away from the ambulance. Utilization of channels A or R 1s recommended.

Refer to Section 3.2.9 for a description of the required system elements,
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possibilities and problems in utilizing medical data telemetry.

While the recommended EMSCS utilizes the VHF SERS high~band channels,
channel Z (37.10 MHz) equipment is presently utilized for law enforce-
ment and local government communications and local EMS communications.
This equipment may centinue to be utilized so long as cross licensing

of ambulance radio is approved and the system has viability. It is not
desirable to expand use of this channel for it has much interference
from local government and law enforcement priority traffic. In regions
where ambulances carry the Channel 7 equipment a temporary installation
of remote control lines to the local Channel Z base station 1is advised
during the period of EMSCS equipment installation. It 1s more important
to have an operational EMS link than to wait for a complete installation.

Phone patch equipment may be utilized with Channel Z equipment output to
cross link with terminal lines.

3.2¢5 LAW ENFORCEMENT AND LOCAL GOVERNMENT

Communications linkages are necessary and important between the Comm
Center and law enforcement/local government agencies (public safety).

Figure 3-6 shows the diagram of these linkages.

Terminal equipment required to acquire these linkages is minimal because
telephone lines and terminal equipment is used. A phone patch is recom-
mended to cross-link the agency's radio base channels via the Comm Center
to the ambulance vehicle. This is a required feature because the ambu-
lance is not generally equipped to receive the local radio channel of the
law enforcement or public safety. A phone patch makes possible limiting
the number of required ambulance frequency channels and the resulting
complexity. Good practice minimizes complexity in ambulance vehicle

communications equipment operation.

The State tactical (mutual-aid) frequency of 155.475 MHz (Channel C) is
specified in this plan for ambulance vehicle use in making emergency

56~

] - / ~ n
' /
; \ H



! \ )

FIGURE 3-6

LAavw ENPomcEMENT AcenNcy — Nom=Comm CENTER

To comm [ CONTROL

CONSOLE
OPERATOH

CENTER

DIAL-0LP o©oR
DEDICATED LINE-
DEPENDING ON
TRAFFIC LOAD

|
|
I
|
I
I
l
b
I
I
I

NoTe :

8 RWIR/ CHANNELS

|
|
|
|
|
|
|
|
|

LOCAL C-‘avmm|
aR RPusLic
SAFETY |

CAPABILITY & FACILITY
MAY BE CURRENTLY
AVAILABLE |IN SOomE
AREAS OF THE STATE



contacts with law enforcement vehicles. This is a new development having
many direct benefits to emergency communications. It is recommended

that the Iowa Department of Public Safety develop a procedure for control-
ling the usage of this channel, which permits ambulance and rescue vehicles
to be licensed for its use only for emergency communications with public

safety and law enforcement mobile unitse

3+2.6 TELEPHONE SYSTEM

EMS REQUEST ENTRY

There 1s presently no uniform method within most communities and in rural
areas of Towa by which accldents are reported or emergency medical ser-
vice 1s requested. This results in delay in obtaining assistance and
sometimes multiple requests for service. In order to correct this situ-
ation, it 1s recommended that provision be made statewide for EMS re-
quests to be handled by the telephone system on a region-by-region basis
in the manner described below. Details relating to a specific regional
implementation should be handled first by contacting the State Communi-
cations Division, (515) 281-3336 who may refer contacts to Mr. Jess C. Lang,
Data Communications Manager - State Government, Northwestern Bell Telco,
Des Moines, Iowa 515-281-697.4,

In the larger metropolitan areas of the state, a single seven digit tele-
phone number for the regional EMS Comm Center will be listed under
AMBULANCE inside the front cover of the local telephone directory. 1In
addition, all requests for an ambulance which are made directly to a lo-
cal telephone operator by dlaling "O" will be transferred directly to the
Comm Center serving the metropolitan EMS region.

Smaller communities and rural areas are often served by a mixture of in-
dependent telephoné companies and Northwestern Bell Telco. Each of these
companies have either separate community directories or a single directory
serving several communities. Furthermore, the telephone companies trans-

mission network and switching arrangements are not constructed with con-
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sideration for governmental divisional boundaries. This makes it very
difficult to list a single seven-digit number inside the directory front
cover for a wide area request. It 1s possible, however, to list under
AMBULANCE the single number "0", for Operator. Whenever a person dials
"0", the answering operator, irrespective of geographical location, knows
the community originating that call. As soon as the operator has deter-
mined that the caller wants an ambulance, the call can be routed to the
regional Comm Center serving the originating area. The cost of this
telephone call will be charged to the Comm Center and has been estimated
to average one dollar ($1.00) per EMS request.

It 1s recommended that each Comm Center have at least two incoming emer-
gency telephone lines on a rotary sequence in order to handle a second
incoming EMS request, if the first line were busy. In larger areas more
than two rotary lines may be necessary to meet a criterion that emergency

service request calls should be answered in fifteen (15) seconds.

911 EMERGENCY REPORTING

The 911 emergency reporting system was announced in 1968 by the Bell
System (Reference 9). By dialing 9-1-1 all emergency calls within a de-
fined area are connected directly to a central emergency switchboard.

Two Towa communities, Burlington, and Clinton, in cooperation with North-
western Bell Telco have 911 systems in operation. These emergency Comm
Centers handle all incoming 911 calls involving police, fire and ambu-
lance/rescue units in those communities. Metropolitan areas and possibly
the entire state will eventually have 911 systems operating. The ability
to use a 911 system for an entire EMS reglon will depend on a number of
factors, including but not limited to the desires of governmental units
involved, cooperation of the several telephone companies providing ser-

vice to the region, and the region% willingness to pay for ‘the service.

The primary contact on 911 systems at Northwesbern Bell Telco is given in
the first paragraph of this section.
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RECORDING OF EMS REQUESTS

At each Comm Center, the incoming EMS request lines will be provided with
terminations for a beeper and tape recorder. The beeper is required to
comply with FCC Rules and Regulations for recording of interstate tele-
phone conversations and for intrastate recording determined by Iowa State

Tariff Regulations.

It 1s recommended that a petition be prepared by cognizant state officials
for elimination of the beeper requirement for emergency services communi-
catlions recording. The tape recorder will record all conversations on

the incoming EMS request lines. This allows the Comm Center operator to
"play back" the tape in the event he or others have a question as to the
location provided and directions given for the requested emergency medical
service and can provide legal authenticlty should it be necessary to intro-

duce the recording as evidence in a Court of Law.

The Comm Center telephone instrument or Call Director (See Section 3442)
will be equipped with a "Post-record" button which will allow the Comm
Center dispatcher to record his own pertinent comments immediately fol-
lowing a request record. These data can include but not be limited to
such 1ltems as date, and time the request was received, serial number of
request data sheet, which ambulance/rescue unit was dispatched, the ambu-

lance departure time, etc.

Cassette recorders available have no provision to indicate that the "end-of-
tape" is approaching. Therefore, it is recommended that the Comm Center
Operational Procedures Manual contain the requirement that the quantity

of unused tape in the cassette is to be checked and recorded in the log

at the beginning of each shift and at the end of the emergency request or
post-record section. When ten (10) percent or less record time remains

the cassette should be turned over or replaced if that is the end of the
second side. Whenever a cassette is turned over or permanently removed

from the recorder, the "no-record” tab on the top edge of the cassette
should be broken out. This prevents accidental re-use of that cassette

thus destroying the message contained thereon.
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The recorder cassettes should be filed in a special storage cabinet in
which the tapes will not be effected by magnetic fields which can destroy
the recorded messagess The cassettes should be stored until such time as
there is little possibility that they will become a part of any litigation,
It is recommended that the length of time required for EMS record reten-
tion be included in any pending EMS related legislation.

COMMON CARRIER SERVICES

The need for statewide communications between Comm Centers and into the
specilal Comm Center at University Hospitals makes highly desirable the
following recommendation. It is recommended that GSA Telpak and/or a
common carrier facility be considered in future expansion plans for link-
ing the Comm Centers and providing communications links from Comm Centers

to hospitals and ambulance service operators.

3+2.7 SERS FREQUENCY UTILIZATION

The radio frequencies which are available for use in the EMSCS are the
Special Emergency Radio Service (SERS) frequencies listed in Volume V,
Part 89, Public Safety Radio Service, Section 89. 525 (f) of the FCC
Rules and Regulations. See Appendix A of this report.

As outlined in the sections below, all EMS voice communications in Iowa
will use the high-band SERS frequencies.

CHANNEL, DESIGNATIORS

In order to establish a convenient reference to the SERS frequencies used
in Towa EMSCS, the following designators will be used:
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Channel Frequency MHz Purpose

A 1554340 Hospital-to~ambulance, Comm
Center-to-Ambulance, Ambu-
lance-to-Ambulance (State-
wide)

B 1554235 Comm Center-to-Comm Center,
Civil Defense (EMS), Hospi-
tal to Comm Center (State-
wide point-to=point)

C 155.475 State Public Safety Mutual Aid
154.280 Mutual Aid, Fire (Non-SERS)

R1 155.325 Regions 3, 9, 13, 16, 20

R2 1554355 Regions 1, 6, 10, 14, 12

R3 1554385 Regions 2, 4, 11, 15, 18

R4 155.400 Regions 5, 7, 8, 17, 19
1554295 Statewlde EMS Paging

Z 37.10 Statewide local government/

law enforcement

Other specific channel designators may be established by APCO as the need

arises. Two-way radio communications for EMS in Iowa will not make use of
the low-band SERS frequencies under this plan. However, some of them

- (See Appendix A) can be used for one-way paging activities as is discussed
in Section 3.2.8.

The EMSCS described in this report is open ended with respect to the use

of the UHF SERS frequencies. A further discussion of the use of these
frequencies appears in Section 3¢2.9 on Medical Data Telemetry.

SERS FREQUENCY COORDINATION

In order to promote the orderly assignment of SERS frequencies, it is
recommended that Iowa SERS frequency coordination be established under
the cognizance of the Associated Public-Safety Communications Officers
(APCO)« "This frequenc& advisory committee must be so organized that it
is representative of all persons who are eligible for radio facilitles in

the service concerned in the area the committee purports to serve.” ¥
* FCC Rules and Regulations, Part V, Section 89.15(b) (2).
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This means that the APCO committee must include persons representing the
state organizations and professional societies for

- hospitals,

- ambulance/rescue unit operators,

- physiclans and veterinarians,

- disaster rellef organizations,

- s8chool bus operators,

- beach patrols,

- 1solated area establishments,

- communication standby facilities,

- emergency public communication facilities.
The interests of several of these functions could be represented by the
State Director of Communications or his designee.

The current assignments of SERS frequencies in Iowa are shown in Table
3«2« This table is presented to provide a data base for future APCO SERS
frequency coordination activities and provides in this report a basis

for EMSCS frequency selection recommendations.

SERS FREQUENCIES BETWEEN 155,160 and 155.295 MHz

The eight (8) lowest 155 MHz SERS frequencies may be assigned for use by
any person, agency, organization, company, etc. who qualified under Part
89, Subpart P of the FCC Rules and Regulations and who are listed in the
first paragraph of the SERS Frequency Coordination section. The number of
licenses issued to those qualified in Iowa and within a seventy five (75)
mile band adjacent to the Towa borders on the frequencies, 155.160 MHz
through 155295 MHz, are shown in Table 3-2. These frequency assignments
do not appear to form a pattern other than possibly geographical, because
there has been no previous Iowa SERS frequency coordination activity.

The assignment of any of this group of eight (8) SERS frequencies is
important to the EMSCS because improper systematic assignments could result

in equipment complications and uncontrollable interference.




e

G _IOWA PLUS 75 MILES INTO THE

e

o

FCC LICENSES ISSUED IN AN AREA ENCOMPASSIN

APPROXTMATE NUMBER OF

TABLE 3-2

ADJACENT STATES

FCC Licenses Issued Within

FCC Licenses Issued in Towa

miles of

Towa Border

e

(soTTU G4 +
BHOL) T€30L

B}0XBQ °0S
TINOSSTH

UTSUOOSTM

STOUTTII
23080 UUTH

B{sRIqON

souwTNqUY

sTe37dsoH

sTo0Yos

SUBTIBUTIOLOA

SUBTOTSAYJ

uog3eUFTSe(
Teuueyp
ofPed SKE

SERS( VHF)
High-Band
Frequency

Mz

28

155.160
155.175
155.205
155.220

23

155.235
155.265
155.280

27

P

155.295

Rl

1554325

1554340

155355
155.385

155.400

R2
R3
R4



Slnce there are no FCC licenses issued in Towa and only two licenses
1ssued within the seventy five (75) mile band surrounding Iowai
le It 1s recommended that 155.235 MHz be used statewide for hospi-
tal-to-hospital, Comm Center-to-Comm Center and Comm Center-to-
hospital point-to-point emergency communications. Antenna
helght and radiated signal power for these point-to-point com-
munications should be consistent with distance, location and
terrain considerations.
2 It 1s recommended that the use of 155.235 MHz point-to-point
radlo channel be implemented only when its function has been
Included in a Civil Defense area plan for regional disaster
operationse This will conserve radio spectrum and make possible
a relatively clear channel when natural and man-made disasters
threaten or strike and when common carrier facilities are dis-
abled. At other times, common carrier and telephone facilities

should be utilized for point-to-point communications channels.

Providing there is no favorable resolution of the FCC Docket 19643 to allow
EMS personnel paging on the 157.450 MHz channel, it is recommended that

the SERS 155.295 MHz (Channel P) be utilized for statewide paging of medi-
cal and ambulance technician personnel by hospital and ambulance oper-
atlons. See Section 3.2.8.

SERS FREQUENCIES BETWEEN 155.325 ANB 155.400 MHz

The five (5) SERS frequencies 155.325 MHz through 155.400 MHz are "avail-
able for assignment only to hospitals eligible under Section 89.503 and
to those ambulances which submit a showing that they render coordination
and cooperation with a hospital authorized on this frequency". * FCC
Rules and Regulations Part V, Section 89.503 readss

¥  FCC Rules and Regulations, Part 5, Section £9.525 (f) (17).
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"89.503 Hospitals
(a) Eligibility
"Institution or establishments offering services,
facilities, and beds for use beyond twenty four
(24) hours in rendering medical treatment™.
All the current assignments of these frequencies shown in Table 3-1

concurs with this regulation.

1. It is recommended that the 155.340 MHz frequency be used for
statewide communications between ambulances and Comm Centers,
ambulances and hospitals, and between ambulances. This pro-
vides radio communications between any ambulance traveling in
Iowa and a Comm Center. Emergency personnel paging on this
frequency is permitted by a Comm Center but must be limited
to EMTA's, other ambulance personnel and cardiac arrest teams.
(See Section 3.2.8)

2. It is recommended that the regional frequencies of 155.325,
155.355, 155.385, and 155.400 MHz be used as an additional
channel within an established EMS region when traffic loading
or special operations justify their assignment.

SERS FREQUENCIES - REGIONAL PLAN

Flgure 3-7 shows a recommended EMS regional frequency assignment plan using
the four SERS hospital/ambulance frequencies discussed in previous para-
graphs. This plan is developed to minimize interference between co-fre-
quency reglons. By using the same antennas and base station locations as
used for 155.340 MHz, coverage of the region will be provided. These
regional frequencies will be used to prevent interference on the statewide
frequency in those regions which are expected to have heavy message traffic
loading. Interference is mitigated in two ways:

1. Through use of an additional channel.
2. Through the ability to use tone squelch on the A and R channels com-
bined with digital dialing on both channels. See Section 3.2.11

It i

recommended that all regions having a hospital radio base station
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operate the facilities on the R channel. Refer to Section 3.2.10 for

recommendations of regions where this exlists.

Region 11 (Comm Center - Cedar Rapids) has a special situation and will
operate on 155,385 MHz (Channel R3) because the University of Iowa Medi-
cal Hospitals and the Veterans Hospital are located twenty five (25)
miles distant with University Hospitals utilizing a radio facility oper-
ating on 155.340 MHz. This operating frequency arrangement is necessary
because a large number of patients are delivered daily from all parts of
Iowa and from adjacent states to these medical facilities. (See Sec-
tion 3.7).

Reglon 173 (Comm Center - Des Moines) currently has a large private ambu-
lance service operating on 155.325 MHz (Channel Rl). This frequency has
been selected as the regional frequency to reduce the volume of message
traffic on 155,340 MHz generally used by ambulances bringing patients
into Des Moines from other areas both inside and outside the region.
Other regions utilizing two channels will benefit to a lesser degree
Initially but as the system becomes fully equipped, message traffic will
grow rapidly.

The use of these regional frequencies presents a special situation with
respect to existing FCC Rules and Regulations. Section 89.525 (C) speci-
fles that "mobile systems in Speclal Emergency Radio Service will be re-
stricted to the use of only one frequency sesse¢" This EMSCS frequency
arrangement will require special review and coordination by the aug-
mented APCO EMS Frequency Coordinating Committee and requireé a submission
to the FCC for approval of mobile operation on both the statewide fre-
quency when an ambulance/bescue unit is in transit outside his assigned
reglon and on the regional frequency when in service within his assigned

region.
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PRIVATE AMBULANCE USE OF RADIO FREQUENCIES

Private ambulances participating in EMS may be licensed to carry radio
equipment for communication on the assigned SERS frequencles when they are
operating in conjunction and in cooperation with the regional medical

facilities and Comm Center (FCC Rules and Regulations Section 89.525 (f)
(17).

If private ambulance services require radio communications directly with
their own operations center headquarters, it is recommended that they be
licensed by the FCC for operatlion on one of the Industrial Radio Service
frequencies under Part 91. Sach mobile operation will probably require a
separate set of radlo equipment in the ambulance. Communications via the

Comm Center to the ambulance operations center is expected to suffice for
most services.

It is recommended, however, that no ambulance service either public or
private be allowed to operate a base station on the assigned statewide
or regional EMS frequencies unless it is the Comm Center for that region.

This obviously does not preclude the monitoring of the EMS frequencies,
if that is desired. :

MUTUAL AID - FIRE FREQUENCY

Channel D (154.280 MHz) is a statewide fire mutual aid frequency used by a
number of ambulance/rescue units which operate in conjunction with a fire
department. In those regions where this channel is widely used or when its
usage increases, the Comm Center and some hospitals in that region may

find it desirable to monitor and/or communicate on this channel.
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3.2.8 RADIO PAGING

Radlo paging 1s an "optlonally recommended"” KMSCS requirement. That 1s,
the primary functloning of the EMSCS does not depend on the use of radio
paging. However, the efficient dispatch of hospital cardiac arrest teams
and ambulances/rescue units may require radio paging of their emergency
personnel. Therefore, it is operationally desirable to provide radio pag-
ing equipment at certain hospitals and at certain ambulance operations
centers in the regions. The power output and range of such paging trans-
missions must be limited to a radius of ten (10) miles or less from a non-
Comm Center installation. Paging on the SERS channels from the Comm Center
of facility emergency personnel is allowed, for interference can then be

controlled adequately.

EMERGENCY MEDICAL SERVICES PERSONNEL

It 1s recommended that the radio paging of EMS personnel take place on the
statewide base-to-mobile frequency (Channel A) or on the four (4) design-
ated reglional channels and that such activity should be limited to paging
EMTA's, other ambulance/rescue unit emergency personnel and to hospital
cardilac arrest teams. The latter teams can be included in the paging
functlon on this frequency, inasmuch as they are paged infrequently and
the messages are very short, thereby contributing a minimum amount to the
channel message traffic loadinge. Paging on these frequencies will be per-
formed only by the Comm Center dispatcher and should be limited to ten
(10) different paging codes to reduce the potential interference of this

service.

OTHER MEDICAL AND HOSPITAL PERSONNEL

It is recommended that administrative radio paging or communications for
other medical and hospital personnel from the Comm Center base or remote
base station be conducted on a separate non-SERS frequency (or low-band
SERS for one-way paging). This activity can include two-way communications
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and/or one-way paging for hospital personnel, such as physiclans, nurses,
administrators, maintenance men and guards, as deemed necessary. However,
thene local communications or paging activitles should be conducted using
an antenna helight and/or radiated nignal power which will provide a radius
of coverage of approximately ten (10) miles surrounding a typical Jowa
hospital/community. This will greatly reduce the possibility of inter-
ference between those functions using the same radio frequency in the sepa-
rate communities. Hospltals now performing these functions on one of the
SERS frequencles should not be requested to alter their equipment until
some compelling reason (e.g. interference with ambulance communications)
comes to the attention of the Iowa SERS coordinating committee (APCO).

The FCC has under considération (Reference 10) Docket 19654 under which

it 1s proposed to allocate 157.450 MHz to Special Emergency Radio Services
for medical paging systems in hospitals. Several types of available equip-
ment will permit one-way paging transmissions on this frequency allowing
use of the same equipment as for SERS radio communications. In the case
of two-way paglng operations it will be necessary to install a separate
receiver on 157.450 MHz at the Comm Center or at a hospital/émbulance
facility.

Should the FCC not approve the use of 157.450 MHz for paging in hospitals,
it is recommended that the SERS (high-band) frequency of 155.295 MHz (Chan-
nel P) be allocated for hospital, medical and ambulance personnel paging
subject to the restrictions of the antenna radiation height and transmit
power output limits of Section 3.2.2.

Four separate SERS low-band VHF frequencies are now availlable for one-way
paging from hospitals. These frequencies are 35.64, 35.68, 43.64, and 43.68
MHz. It 1s recommended that their use in Iowa be coordinated by APCO (See
Section 3.2.7) and that assignment of these frequencies be in accordance
with a four-frequency geometric assignment plan developed for the prevent-
lon of interference between the facilities involved. It is important to
note that paging activities on these low-band SERS frequencies will require

a separate radlo transmitter and antenna from that used in the EMSCS.
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34249 MEDICAL DATA TELEMETRY - UHF

Medical data telemetry in this report, refers to the act of transmitting

a patient’s FK( from some remote or mobile location by radio or telephone
to a hospital for medical analysis. The importance and use of medical data
telemetry from ambulance or portable equipment will increase in the future
as the EMTA training and leglslative actions permit them to administer
medication when in direct communication with a doctor.

In 1972 the FCC restricted medical data telemetry to seven (7) pairs of
frequencies in the UHF SERS band. These frequencies and their uses are
listed in Appendix A and are shown diagrammatically in Figure 3-8. Pre-
sently, no medical data telemetry transmissions are permitted on high-band
VHF frequenciess. This means that if ambulance or rescue unit vehicles are
to have a portable medical data telemetry capability they must also be
equipped with a UHF repeater, a portable cardiac monitor and a two-way voice
transceiver in addition to the VHF radio voice communication equipment
complement. The Comm Centers and hospitals must also be equipped with
corresponding UHF equipment.

The restriction of medical data telemetry to UHF frequencies is probably
correct for large metropolitan areas but is of questionable necessity in
largely rural areas, like Iowa, since UHF has approximately thirty (30)
percent smaller reliable signal coverage area than high-band VHF signals.
Furthermore, the use of pairs of frequencies to accomplish medical data
telemetry and coordinating volce transmissions from an~ambulance/rescue unit
i1s also a questionable necessity for simultaneous voice and data trans-
missions are technically feasible. The use of portable UHF equipment for
transmission from the patient to the ambulance for relay to the hospital

would, however, be necessary.

Letters requesting reconsideration of this seemingly unnecessary and un-
economic operational restriction have been sent to the FCC by the Depart-
ment of Health, Towa Hospital Association and at least one county operated
ambulance service. To date these have produced only negative responses
from the FCCs It i1s recommended that the petitioning of the FCC to

=92~




Ficure 3.8

MEDOI1cal. DATA TELEMETRY SYsSTEM ON UHF SERS
FREQUENCIES

M ; 463000 = 463 104 e
/

PORTABLE

CARDIAC

TELEMETRY]
UNIT

4

HOSPITAL

_——js
KL~

Comm\ CenTER

..73-




authorize high-band SERS medical data telemetry be continued. It is also
recommended that close contact be developed with other largely rural states
and encouragement to petition for the telemetry permission as they become

aware of the same situation in planning and implementing their EMSCS.

342,10 MESSAGE TRAFFIC CHANNEL LOADING

After the installation and during the early operational period of the

EMSCS, the message load will increase. The high injury density regions will
develop a large traffic on channel A. This increase may exceed a desirable
criteria in a period of one (1) to two (2) years. Other regions will not
exceed the criteria for perhaps a decade. When the system response for a
rersion is found excessive and fails to meet criteria, it is necessary to
utilize the frequency plan for the region, as shown in Section 3.2.7. This
plan anticipates the load and recommends initial implementation of certain
regional frequency channels.

The figures and graphs which are presented in the following pages allow for
a careful analysis of the regional situation as conditions change. From
these 1t is possible for the state and planning authorities to recommend

the utilization of two channels and that major receiving hospitals acquire
a radio system.

The term load of a communications channel defines a fractional channel
occupancy (Erlang). This 1s a function of a number of messages per hour
multiplied by the average length of these messages. The Erlang channel
occupancy then is the fraction of the hour a channel is occupied with
message traffice Figure 3-9 shows the dependency of a single channel load
on messages per hour for various message lengths. Figure 3-10 shows the

two channel system load for the same circumstances. The channel load system
criterion for a one or two channel system should not exceed a maximum of

50% of 0.5 for an eighteen (18) second message length. As the message length

increases it can be seen that the number of messages per hour rapidly

diminishes for a given channel load.
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The wait time for a user to find a clear communication channel is a very
important parameter in providing satisfaction and effective use of a com-
munication system. Figure 3-11 and 3-~12 are indicative of the wait time
which may occur for one and two channel systems respectively versus the
number of messages per hour and for message lengths of 6, 12, 18 or 24

seconds. The waiting time criterion for a responsive system should not

exceed a message length.

It may be assumed that the average message length will be between twelve
(12) and eighteen (18) seconds, therefore a single channel system can con-
ceivably carry peaks of one hundred (100) messages per hour without ex-
ceeding the channel load or wait time criteria.

At approximately one hundred eighty (180) to two hundred (200) messages
per hour even the two-channel system traffic may at times exceed the load
and walt time criteria established. On the basis of survey information
in the State of Iowa, this should not become a problem for many, many
years, even in the busy regions, since peak EMS communications generally are

less than one hundred (100) messages per hour.

Interference of hospital-to-ambulance communications or from Comm Center-
to ambulance operations in different parts of the region may cause a need
for a second channel before the message traffic conditions exceed the
traffic criterion, for in a given region or from region-to-region, inter-
ference can be consldered a part of message traffic load. In several
regions, this report recommends a second channel be implemented when the
system 1s first installed when the required services for ambulance and

emergency room radio links can create a message traffic rate of twenty
(20) per hour.

The criterion for overall EMSCS delay time for emergency calls should
never exceed two (2) minutes. Delay time is the elapsed time between the
recelpt of a citizen request for aid until the time an ambulance operations
center 1s notified and committed to action.
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MESSAGE TRAFFIC ANALYSIS BY REGIONS

From the survey portion of the study data, it is possible to estimate the
present time average message rate for each regional Comm Center were it

now operative. This was computed froms

Yearly # of EM deliveries X # of messages transferred
per region per delivery

# hours in year

The number of message transfers per delivery was found during the study
to be eighteen (18) for a hospital based ambulance. (Reference 5.)

The results show a wide range of rates from O.28/hour in District 14 to
12.5/hour in District 11. Peak to average ratio of message rates has been
found to be about 5.0 to 1 considering the patient is delivered in 1/2
hour or less from the time of request. In high population density regions
this peak figure coudd approach 150/hour.

Regions 5, 8, 10, 11, 13, 16, and 20 now exhibit a message flow rate
sufficiently great to recommend that the larger hospitals in the region
have radio contact with the ambulance in order to relieve the message load-

ing at the regional Comm Center. For the most part, the remaining districts

do not appear to be in any present danger of being overloaded with EMS
message traffice

A message rate per hour criterion to be used for future planning in es-
tablishing a radio system for hospitals or hospital groups is at a time
when the Comm Center for the region has a message rate of forty (40) to
fifty (50) messages per hour at peak load or when the related criteria

are belng exceeded regularly.

Table 3-3 shows the peak message/hour load obtained from survey figures
taken during this study. These are approximate, for not all the emergency
admissions were reported and not all the admissions were emergencies, how-

even, they are indicative of the real situation.
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3¢2.11 SELECTIVE CALLING

During the on-site survey, it became evident there was a general need to
eliminate the unwanted communications "noise” from the emergency room
radio monitor. This criterion combined with the following additional
operational criteria requires a combination of digital dialing and tone
squelchs

1. Alert/call only the facility with which communkcation 1s desired.
2. Makes necessary dialing a facility only once per message from the

ambulance even though the message may consist of several trans-
missions.
e Allow meeting the FCC Rules and Regulations, Part 89.523(b)

which requires the monitoring of a channel prior to transmission

on it.

L, Provide a future system expansion to allow message routing through
a Comm Center or a hospital base station message routing system.

These selective calling techniques combined with a relatively simple pro-
cedures provides an ability to meet all the preceding criteria with re-
latively low cost.

DIGITAL DIALING

Digital dialing when used on radio links is very similar to the function
of a dial telephone. A series of audible tone pulses are transmitted
which correspond to the digits of the dialed number. The receiver hss a
pulse deccder which responds only to its unique number, the response to
a matching pulse sequence (number) is signalled by both an audible sound
and an indicator light.

Upon receiving a positive signal the handset or microphone can be taken
"off-hook"” which connects the receiver output to the earpiece or loud
speaker. The operator now may transmit an answer by depressing the push-
to-talk transmit switch.

When the message sequence is completed, the handset may be returned to its

cradle and the "on-hook" condition restored. This breaks the connection
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and requires redialing to initiate a message.

During the period when both ends are off hook and the transmit switch is
off, both the receivers provide an output of any other signals on the
channel regardless of the dial code usdd. This can allow unwanted trans-
missions to be heard. (Reference 11).

It is recommended that digital dialing be used in the EMSCS to initiate
radio communications with system base stations. Thus, any communications
from a mobile radio unit (ambulance, rescue unit, etc.) to any base station
or between base stations of the EMSCS must be initiated by dialing a

unique dial code at the calling station. An ambulance always operates

with 1ts radio turned on in a monitor mode and therefore does not need

a unique dlal code. The ambulance radio audio output carries all activity
on the channel. It 1s recommended for dlaling simplicity and to make them

self-reading that the dial codes used in the EMSCS be four-digits in length
and be established in the following manners

1. The first two (2) digits will be identical to the number of the
region in which the called station is located. Region numbers
smaller than ten (10) will be preceded by a zero. (See Section
2.0 for region number designations.) ;

20 In a similar manner the third and fourth digits will specify the
station facility being called according to the following list:

01 -~ =~ = =~ (Comm Centers

02 through 10 -~ Special Situations .(The special Comm
Center in Iowa City operating in con-
Junction with the University Hospitals
1s assigned dial code "1102” in order
to identify it separately from the
Region 11 Comm Center in Cedar Rapids.)

11 through 29 - Hospitals

31 through 59 =~ Ambulance Services

61 through 69 - Fire Departments

71 through 79 - Law Enforcement Agencies
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88 - - ~ Reglon "ALL HOSPITAL CALL"
99 - = =~ Reglonal "ALL CALL"

3. 1In addition, dial code 9999 will be an "ALL CALL" to all EMS

radlo stations within communication range of the calling station.

Some typical digital dial codes are:

0501 - = ~ Region 5 Comm Center, Sloux City
0711 - = = Region 7, Hospital

2031 - = = Reglon 20, Ambulance Service

1361 - ~ = Region 13, Fire Department

1071 - = = Region 10, Law Enforcement Agency

TONE CODED SQUELCH

Tone coded squelch (TCS) is a method of selective calling in which a sub-
audible tone is transmitted continuously be a station during all of its
transmissions. Presence of the tone is detected in the called station
recelver and allows the voice output to be connected to the earpiece of
the handset or to the loudspeaker. Its use requires that the transmitter
of each station be equipped with selectable tone generators and that the
receiver contain a tone detector specifically ad justed for the assigned
tone of the facility.

Tone coded squelch is particularly useful when a number of users share
the same radio channel (frequency) and do not wish to hear the other's
communications. (Reference 11) In the EMSCS each mobile radio will be
equipped with a tone generator capable of eight (8) selectable tones.
Each base station will be equipped with a similar tone generator and a
single tone detector for its assigned TCS frequency.

Operationally, the calling station operator sets the tone code selector
switch to the unique tone for the station being called, lifts the desk
set or micrpphone (off hook), listens to assure the channel is not oe~
cupled, dials the dial code for the called station and when acknowledged
by it, he transmits. Note: (1) If the called station is a mobile unit,
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dialing is not required, (2). The receiver having a tone code detector has an

automatic tone decode disabling feature which allows the operator to monitor
the channel before he transmits.

It 1s recommended that in the EMSCS, tone coded squelch be used to keep the
Comm Center and hospital base station receivers "quiet" except for transmissions
intended specifically for that facility (See Section 3.2.2).

It 1is recommended that a tone coded squelch regional frequency plan be used on

1554340 MHz (Channel A) statewide frequency. The TCS frequency plan will reduce

the possibility of hearing adjacent region Comm Centers when they operate on

Channel A. The TCS frequency plan recommended will be assigned to Comm Centers

as shown on Figure 3-7. The Comm Center dispatcher will be able to monitor

his regional activities on the Channel A for these communications will utilize
that region's TCS frequency.

Ad jacent region activity can be monitored by
disabling the TCS decode.

The hospital radio receivers for all channels must each have a unique TCS tone

frequency assienment in addition to the digital dial code. This feature allows

meeting system criteria and offers operating simplicity in the ambulance. The

ambulance operator sets a TCS tone for the EMS facility he is dialing regardless

of the frequency channel he uses. This simplifies his procedure although it is

not always a requirement to transmit a tone.

Later system additions may require
the tone.

It is recommended that the seven (7) other specific tones available for use in
each region have theilr geographical and faclility assignments coordinated by the
State Communications Division in cooperation with the Towa EMS Advisory Committee

from the following ETA (See Reference 8) Group B tone coded squelch frequencies
and designated as showns '
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Tone No. Freq.Hz ‘ Tone No. Freq. Hz

1 82¢5 5 146.2
2 o4.8 6 167.9
3 110.9 7 192.8
L 127.3 8 22547

Channel R in the Comm Center base station receivers will have no tone squelch

decode (RF squelch only will be utilized).

AUTOMATIC MRSSAGE ROUTING

The operatlonal features of the combined digital dialing and TCS makes
technically possible an automatic message routing system for the regional
channel. This could be implemented at either a Comm Center or at a
multiple hospital base station. An operational advantage would be gained
in high traffic density regions through avoidance of the dispatcher or
base station operator having to manually patch a radio call to the specific
facility. Operations would proceed as though each facility had its own
"party line" receiving channel. (Reference 11.)

This feature may be installed later in the life of the EMSCS and is not
recommended for initial implementation for there is presently no equipment
design which will perform this function as required.

EMS COMMUNICATIONS DIRECTORY

Digital dialing and tone coded squelch implementation requires a State
EMSCS Communications Directory.

It is recommended that the office of the Iowa State Communications Division
periodically issue an EMS Communications Directory. This directory will

list and cross reference the various facility TCS tones and dial codes by city,
county, region and EMS function in alphabetical order.

The directory will provide the necessary information for an ambulance

driver or EMTA to establish needed communications even though operating

outside of his usual region. Dispatchers will utilize the directory for
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base-to-base intercommunications.

It is recommended that in the directory listing the digital dial codes

and the TCS tones be combined into one numeric designation in the fol-
lowing orders

le The four-digit dlal code.
2. A dash to separate the two parts.

3. A single digit which represents the TCS tone in accordance with
the recommended designations.

A typical example would bes
0201-3

where the "02" means Region 2, "01” specifies the Comm Center in
that region (Mason City) and "3" specifies that on Channel A that Comm
Center uses Tone 3 (110.9 Hz) for TCS.

Note: Reglon 2 is assigned regional frequency, Channel R 3.

It 1s recommended that all participating ambulances be assigned a four-
digit numeric designator for purposes of identification in the following
manner: _

1. The first two (2) digits will be identical to the number of
the region in which they are normally assigned. Region numbers
smaller than ten (10) will be preceded by a zero.

2 In a simllar manner, the third and fourth digits will specify
the individual ambulance in the reglon.

e This designation provides a unique code for each ambulance in
the state for call identification, location and inventory.

These ambulance designations and the location of their permanent station
should be given in the EMS Directory.

It is recommended that this directory also contain 1istings of the medical
2-codes' and the standard police 10-codes discussed in Section 3.6.

It may be desirable to include in the directory, maps of the larger metro-
politan areas of the state showing the main #raffic arteries and the lo-
catlon of the various medical facilities.
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3.3 SYSTEM EVALUATION CRITERIA

Methods are provided for evaluation of the EMSCS in terms of performance
effectiveness and overall cost. From these two factors, a performance
index or a quality factor can be computed by forming a ratio of the
performance effectiveness to the system costs. When consistency is
utilized in computing the terms making up the performance effectiveness
and when the costs are accumulated consistently throughout the state,
the quality factor ratio can be compared statewide and remain useful
during the life of the system.

There are three (3) primary questions to be answered in determination of

a system's performance effectiveness.

l. Does the system link those who should be served?

2+ Does the system provide a user responsiveness in terms of both
time-required~-to-complete-a-message and the number of messages
that need to be transmitted versus a number of messages which
were not completed because of interference or other unreliable
operations?

3. Is the system completely installed and operational in accordance
with its plan?

Numerical factors can be assigned to each of several performance effect-
lveness terms. These numerical assignments can be based on a normalized
index of measurement. In the following paragraphs several system evalu-
ation criteria are established which may be employed by the EMS Communi-
cations Task Force and by State Communications Division personnel who
are responsible for assessment of the EMSCS performance and determining
its quality indices.

le The EMSCS Installation Evaluation is found on the basis of a
ratios
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# Comm Centers and remote &) # Comm Centers and remotes
bases planned e ot installed

# Comm Centers and remote
bases planned

This factor has a numerical quantity of one or less and is
unity for a completely installed and operational system.
(Note: No hospital communications systems are included, for
these should be considered apart.)

A Comm Center Requests-Performance-Effectiveness~Evaluation
can be formed based on records of the:

# of Requests Recelved L # of Requests Referred
Directly or Lost

# of Requests Recelved
Directly

A second way of assessing the regional or statewide capability
is to form the Telephone Emergency Service Factor ratio con-
sisting of thes

# of telephone exchanges which # of telephone exchanges which

handle and transfer EMS " are not connected to Comm
requests Centers _

# of telephone exchanges which handle
and transfer EMS requests

Another performance evaluation of importance 1s the Radio

Operations Area Factor formed by ratio ofs

Area of the region served Area not served reliably by
reliably by EMS communi- - EMS Comm Center
cations

Area of the region
(Notes This ratio can be formed for a region or for the state

to equal advantage.)

To assess the Ambulance Service Participation Performance a

numerical ratio may be formed equal to:
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# of licensed or registered _ # of non-radio equipped
radio equipped ambulances ambulances

# of ambulances that are licensed or registered

5e¢ A Hospital Participation Performance Evaluation equals:

# of EMSCS hospital 1k # of emergency rooms not
emergency rooms. linked to an EMS Comm Center

# of EMSCS hospital emergency rooms

6. The Law Enforcement Participation Factor for the region or
state agencies in developing communications linkages with the
EMSCS can be assessed in terms:

# of law enforcement agencies # of non-participating law
linked to EMSCS enforcement agencies
# of law enforcement agencies linked to EMSCS

This evaluation term should consider two factors of performance:

1. Law enforcement dispatch terminal equipped with a phone patch
link with the EMS Regional Comm Center.

2. Numbers of mobile units having Mutual Aid frequency EMS Channel
C capability for contact with ambulance service vehicles.

EVALUATION OF SYSTEM RESPONSE

The system-response-time-to-user-requests evaluation is dependent on sev-
eral factors and has elements of congestion and queuing theory involved

in its analysis. Section 3.2.10 considers these factors and provides
curves of performance in terms of importance to the system user. Evalu-
ation of response time then involves usage of index factors such as time to
answer an incoming request line, probability for a clear channel (channel
load) in the system, message length, and wait time of users when they
utilize the system. Degrading effects of interference, unreliable operations
and downtime can enter into the specific system effectiveness in terms

of response time and must be cared for in a manner which is separated from
the standard message response terms.
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Evaluation of response time can depend on several assumptions. An assumed
criterion for an emergency medical communications system considers the average
measage length to be in the order of eighteen (18) to twenty (20) seconds.
With this message length and an average channel load factor not exceeding 0.5,
which means the channel is occupied 50% of the time, then approximately one
hundred (100) messages per hour per channel can be transferred. With this
number of messages per hour and an eighteen (18) second message length, the
walt time for another user to obtain a clear channel is approximately one

message length, and should not exceed twenty (20) seconds.

For use in evaluation, the Comm Center dispatch personnel should maintain
records of numbers of messages per hour and the length of the messages. This
will enable a specific evaluation in terms of wait time for clear channel.
The evaluation method assumes the system is operating one hundred percent
(100%) effective if message wait times do not exceed the twenty (20) seconds
criterion, however, if the average of message wait time exceeds twenty (20)
seconds, the Message Performance Effectiveness is formed:

20 seconds (maximum wait time)

Actual average message wait time, seconds
Note: This performance value can exceed unity and accordingly provides a

weighting factor of importance in overall system effectiveness.

A criterion for the time required for an EMS Comm Center dispatcher to answer

any emergency request line is recommended to be fifteen (15) seconds (three
(3) rings).

Arrangements should be made with the Telco to conduct "blocked call” studies
each ninety (90) days on each Comm Center's emergency lines. A report of this
data should be made to the Communications Division, State of Iowa to assure

each center has a capability of meeting the fifteen (15) second answer criterion.

Interference, unreliable operation producing system downtime in a given
period due to operational or maintenance problems should be cared for on the

basis of a normalized fractional ratio derived as follows:

Total time in a period ~ Downtime
Period Length

.



TOTAL SYSTEM EFFECTIVENESS

The above evaluation factors may be summed and formed into a system Total
Performance Effectiveness Factor in the following way: If one assumes that
all the above factors are equally weighted, calculate a total effective-
ness factor by multiplying together each of the fractional values formed
above. The product of these will be the total performance effectiveness

of equally welghted factors.

It may be found desirable to welght differently certain factors in accord-
ance with thelr effect on total system performance. A suggested method for
using a variable weighting index for this is submitted as an example:

Example

Assumed Performance Weighted
Performance Effectiveness Terms Weighting X Effectiveness Performance
System Installation 245 .9 = 225
Service Requests Directly Honored 1.5 o75 = 1.125
Area Served .8 «95 = .76
Ambulance Participation 1 «70 - 70
Hospital Emergency Room
Participation 1 .80 = «80
Law Enforcement Agency
Participation 1L .80 = .80
System Response Time it 155 = 1.5

If these weighting factors are multiplied times the actual-experience
evaluation performance term, the weighting of performance of that term can
be properly related to the whole.

If each of these weighting and effectiveness factors were multiplied to-
gether, as shown, the effectiveness of the entire system would be a factor
of 1.29. This may be related to a percentage effectiveness by dividing the

result by 3.0, <the product of the welghting factors. In the assumed figures

this provides an overall effectiveness factor of 0.43. This method is

perhaps the most useful and meaningful in the determination of an entire
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system cost/performance quality.

COST ASSESSMENT

System installation, operations and maintenance costs sﬁould be collected
for reference. Generally these may be recorded for each terminal in a
reglon. These terminals, of course, are those of the Comm Centers, hospi-
tal emergency rooms, and the radio-equipped mobile units which are involved
in the ambulance and rescue operations. The actual costs of adding terminal
equipment in law enforcement can be included if done consistently throughout
a regione These actual costs can then be totaled for a reglon to use in

the region cost index. The region costs may be totaled to derive a cost
index for the entire state.

While the system quality factor can be assessed on the basis of installation
costs only, it is desirable to add into the cost figures some prorated time
for total system operation and maintenance for a period of ten (10) years,
for example. Assuming all the reglions are compared on a consistent basis,
they may then be compared one to the other for performance effectiveness

and in terms of quality for region to region.

Notes While operational costs depend very much on the choice of Comm Center
location and sharing of personnel, the maintenance cost for a public safety
communications system can be estimated as 8% of the initial system cost which
is adjusted each year by a 5% inflation rate.
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3.4  EMSCS EQUIPMENT SPECIFICATIONS

The following equipment specifications are prepared for utilization 1n
requests for quotations from land-mobile communications equipment sup-
pliers. These specifications are written to allow several bidders to

respond responsively to meet the requirements of the overall system.

3.4.1 COMM CENTER BASE AND REMOTE BASE STATION SPECIFICATIONS

GENERAL s
Primary Power: 117 VAC, 50-60 Hz
Frequency Rangei 132-174 MHz
Circuitry:s Tubes or solid state
Number of channels 4 (remote controllable)
Specific Frequencies:
155,340
155.235
155.XXX R channel for region
155.XXX spare
Compliances FCC type accepted, part 89, DOT approved.
RECEIVER:
Sensitivity: 0.4 uvV for 20 dB quieting
Selectivity: -80 dB @ + 30 KHz (EIA-SINAD)
Intermods -80 dB (EIA-SINAD)
Modulation Acceptance(EIA): + 7 kHz
Spurious and Imagesi -90 db
Frequency Stability: + 0,0005% from -30°¢ to + 60°C
Squelch Types: Carrier plus tone-coded squelch using

one of eight (8) possible EIA tone
code frequencies

Digital Decoders L-digit decode; pulse train of 1500 Hz
+ 22 Hz of 10 to 20 pulses/second. Any
reset required shall be automatic with
handset or the equivalent of going
"“on-hook?.

Squelch Sensitivity: 0.25 uV at threshold
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RECEIVER: (Continued)

Audio Response:

Audio Output(3.2 ohms):

Within +1 and -3dB of 6 dB/octave de-
emphasis characteristics (600 ohms balanced)

5 watts at less than 5% distortden

The foregoing description is for a single receiver. The initial implement-

atlon of a base station will require two receivers which at a later date
can be modified by adding a crystal for a second frequency (in each re-

ceiver) which will be scanned at a rate not to exceed 4 times/second for

incoming signals.

Receiver No. 1 *

Recelver No. 2

TRANSMITTER 3

Power Output:

Spurious and Harmonics:
Fraquency Stability:
Modulation:

Audio Responses

Hum and Noise Level:

Audio Distortion:

Tone coded squelch required

_Priority Secondary
155,340 155.235

155.XXX ** 155.XXX (spare)

100 watts into 50 ohms

~-80 dB

+ 0.0005% from -30°C to +60°C
16F3 + 5 kHz for 100% @ 1000 Hz

+ 1 -3dB of 6 dB per octave pre-emphasis
characteristic

~-50 dB
Less than 5%

**  One of the following:s 155.325, 155.355, 155.385, or 155.400 MHz
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ANTENNA COUPLING UNIT:

The antenna coupling unit is required when more than one receiver is con-
nected to the same antenna to prevent the loss of signal to the receivers.
The coupler, in effect, provides amplification to make up the losses

resulting from shunting the additional receiver across the antenna feed
1line.

Operating Range: 150 - 160 MHz
Number of Receivers: Up to four (4)
Minimum Bandwidths 250 kHz on either side of center fre-

quency (155.280 MHz) with no degrad-

ation of recelver performance. *

This coupler is adequate for SERS frequencies. Should a frequency
outside of the coupler range be required for monitoring, for example,

a fire or law enforcement frequency, a separate antenna or a wider band
coupler would be required.

-96-




,-

EMERGENCY POWER SYSTEM:

If emergency electrical power is not available at the place of installation

for the Comm Center or the remote base station, an LP gas power motor-

generator plant is required to permit continued operations under disaster

or emergency conditions.

Equipment to be powered by the emergency electri-

cal generating system has been confined to the radio transmitter and re-

celvers, the remote control for these, the console, and the emergency

lighting for the operator.

Power capability:

Voltage:
Frequencys
Phase:

Load Transfers

Crankcase heater with
thermostat option:

Starting Battery:

Enclosure and

Fuel Tank:

2500 watts for towers having a helght less
than 200 ft; 4000 watts for towers requiring
lighting.

120 VAC

60 Hz

Single

Automatic motor start with utility power fail-
ure. Optional automatic retransfer of load
to utility power upon its restoration.

To be used if power unit is installed

in unheated enclosure.

Battery shall be trickle charged from com-
mercial power to ensure fully charged bat-
tery for automatic motor-generator starting.
A suitable enclosure for the power unit

shall be provided. As a minimum it should
provide shelter from precipitation and

have reflective surface to sunlight.
Ventilation provided by a thermostatically
controlled fan shall be included.

A fuel tank shall be located within the
enclosure and have the capacity sufficient

to run the emergency power system for a
minimum period of 24-hours. It is recommended

that the fuel be a liquified gas petroleum
product.
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ANTENNA FOR BASE STATION; (4 types of antenna)

Electrical Data
Frequency Range:
Bandwidthi

VSWRs

Nominal Impedance:

150 - 160 MHz

10 MHz

1.5 to 1 or less
50 ohms

Gain (over half-wave dipole):

Bi-directional patterns

Omni pattern:

Offset pattern:

Semi-circular pattern:
Maximum power input:
Lightning protections

Mechanical Data:
Material:

Maximum exposed area
(flat plate equivalent):
Wind ratings

3.6 dB (DB-214 or equivalent)
6.0 dB (DB-224 or equivalent)
9.0 dB (DB-225-2 or equivalent)
5.0 dB (DB-225-2 or equivalent)
500 watts

Direct ground

1. Aluminum for masts and radiating
elements

2. Mounting clamps - steel,(stainless
or protected from dissimiliar metal
errosion)

Less than 3.5 ft.2

Survival (w/o ice) 100 mhp.

Survival (1/2" radial ice) 74 mph.
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ANTENNA TRANSMISSION LINEj

If transmission 11ne length does not exceed 150 feet, use 1/2 inch dia-

meter, foam dielectric, cooper conductor, polyethylene jacketed coaxial
cable or equivalent. For transmission line exceeding 150 feet in length

use 7/8 inch diameter (same as above material) coaxial cable or equivalent.

Loss characteristics @ 152 MHz not to exceeds

1/2 inch: 1.06 dB per 100 ft.
7/8 inchs 0.57 dB per 100 ft.

Installation kit for coaxial line should be obtained from the coaxial line
supplier and include the followings:

(1) Suitable connectors to mate with antenna and rf equipment
(2) Tie wires for securing coax to the tower
(3) Polyethylene tape

(4) Tube of silicone for waterproofing connectors
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ANTENNA TOWERj
Height: 40 to 320 feet (See Table 3-1)
Supportss Guyed
Wind Loading Capabilitys Must comply with the appropriate settions
of ETA specifications RS-222-A
Materials Tubular steel
Finish; Hot-dipped galvanized (after fabric-

ation) with a minimum of 2 oz. of zinc/
square foot

1 Noter  All accessories for roof mounting (if possible) guying and
lighting are to be included in the pricing.

2 Notes Antenna height is a critical item and should be established by
a reputable engineering firm which has the necessary experience
in propagation prediction analysis to make an analytic recom-
mendation for the actual site to be used.

3 Notes For cost estimation (as used in Section 4 of this report)
Purposes a tower construction without microwave antenna cap-
ability was used. |

4 Notes Tower lighting and Painting (Ref: FCC Rules, Part 17, Subpart C)
Lighting and painting is normally required by the FAA when antenna
structures exceed 200 feet in height above ground.

The Federal Communications Commission reviews all applications for proposed
antenna structures with respect to possible hazard to air navigation and will
inform the applicant whether there i1s a requirement that the applicant file a
Notice of Proposed Construction or Alteration (FAA Form 7460-1) with the Fed-
eral Aviation Administration. Painting and lighting specifications will be
assigned by the FCC to individual antenna structures as a part of the notifi-
cation and approval cycle. (See Appendix B.)
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PAGING EQUIPMENT (OPTION):

GENERAL ¢

Frequencys

Circuitrys
Number of tone coded
channelss

Coding:

Option 1A
Option 1B

RECEIVER ("PAGER"):

Field Strength Sensitivity:
Frequency Stability:
Spurious and Image

Re jectiont

Battery:
Size and Weight:

Decoders

The 155.3&0 MHz frequency is reserved for
EMS communications with ambulances and
limited to Comm Center paging for EMS
personnel. When paging equipment is

used with a hospital based radio station,
the transmitter carrier frequency shall
be 157.450 MHz channel currently under
FCC consideration or 155.295 (Channel P)

if the rule making for use of 157.450 MHz
is not approved.

Solid State

20 min.

2-tone sequential; tone range 288.5 -
1433.4 Hz, tone spacing 2.8%

Tone alert only

Tone and voice

20 uV/meter -20 dB quieting

5 uV/meter-paging

+ .0025% from -10°C to +50°C referenced
to +25°

At least 40 4B

Nickel-cadmium (rechargeable)

Compatible with wearing or clipping to
shirt or coat pockets, i.e. approximately
4-1/2" high x 2-1/2" wide x 3/4" thick.

See general information above
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ENCODER: (Paging Equipment, continued)

Tones: 5 basic tones (in range 288.5 - 1433.4 Hz
spaced 2.8%) allowing 20 channel codes

Power requirementss 115 VAC, 50-60 Hz

Tone Outputs Ad justable, 0-1 volt across 600 ohms

BATTERY CHARGER:

(1) single unit, 14 ma. 12-hour charge cycle
(2) Multiple unit charger for simultaneous charging of 5 units

34442  CONTROL CONSOLES FOR COMMUNICATIONS CENTERS

3e4.2.1 Communications Center With Local Base Radio Station:

3.4020101 Im .O_g_ Control:

Even though the radio station is locally controlled, it is recommended
that a tone control console be used for future flexibility of location
changes. No DC path shall be required. The scheme used shall be one
which does not permit false commands to be sent and have sufficient cap-
ability to control the four frequency transmit and receive station.

Control tones shall be momentary (not to exceed 200 ms in duration) ex-

cept for a push-to-talk control tone which shall be continuous during
transmitting period. A notch filter shall be used to suppress this con-
trol tone to preclude loss of intelligibility of the voice transmission.
Expansion capability shall be possible to permit a minimum of two additional
control functiens.
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3el442:142 Transmit Frequenciesz'

Initial system will require that three (3) transmit frequencies be con-
trolled for each remote base. The remote control console shall be capable

of being expanded to a total of our (4) transmit frequencies.

3+4.2.1.3 Receiver: Audio and Controls

Initial system implementation will require that three (3) recelver channels
and tone squelch or digital decoder disable circuits be routed to Comm
Center console for each installation. This shall be capable of being
expanded to four (4) receiver channels at a later date. Partial audio
muting shall be provided on all selected receiver outputs. Four-wire

audio circuitry or equivalent shall be used to permit separate audio paths
for each receiver in the two receiver installation. A visible indication
shall be provided on the operator console for identifying the receiver
channel in which a signal 1s present.

Fele2.1.4 Transmit Audios

Compression amplifiers shall limit the audio change to no more than 3 4B at
transmitter with a 30 dB input change at the control console microphone
input.

Jele2¢1e5 Transmit Indicators

Indicator lamp at control console shall be actuated by push-to-talk cir-

cuitry and be provided as required by the FCC Rules and Regulations.

3e4.241.6 Receiver Squelchs

A preset two-level, remotely controlled squelch shall permit receiver
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operation at tight as well as threshold squelch signal levels.

3.442.1.7 Digital Encoder:

A digital dial encoder which provides a pulse train (10 + 2 pps) of a
1500 Hz tone shall be an integral part of the operator console. All ten
numerical digits shall be available for dial codes.

3¢4¢2:1.8 Digital Decoder:

A decoder disable switch shall be included on the operator console.

3¢4¢241.9 Phone Patchs

An integral part of the console shall be a phone patch which will permit
a standard telephone connection to the transmitter and receiver equipment.
Voice operated (VOX) relays shall control the transmitter push-to-talk
circuitry and require no intervention by the Gomm Center operator during
the normal course of the conversation except to monitor the circuit. Out-
put of the phone patch to the telephone line shall not exceed -9 dBm. A
compression amplifier shall be incorporated which holds the input to a
transmit audio circuit to within 3 dB for a 30 dB change in the output of
the telephone audio. Distortion introduced by the phone patch shall not
exceed %.

Jel442.1.10 Base Station Monitoring:

The €omm Center console shall have indicators which show the operator the
status of the following functions:

1. Emergency power cut-over.

2. Tower lights (if required) operational

3. Security violated/enclosure open
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3elhe241011 Mechanical/Humgg Factors Requirements:

Placement of controls shall not exceed the confines of an area approxim-
ately /4 inches wide by 32 inches high at a distance not to exceed 18
inches from the center of the operator's chair. Ideal panel slope away
from the vertical is 20°.

Forms and files used by the dispatcher in the performance of his duties

shall be located well within his reach in drawers provided in the console
pedestals and under the table top.

3e4e2.1.12 Accessories:

1. Studio quality, swivel mounted, dynamic cardiod microphone.

2. VU meter to monitor transmit audio level.

T Separate speaker and volume control for each remote receiver
groupe Visual indication, as previously specified, shall pro-
vlide the operator with information necessary to determine which
remote receiver channél has signal.present.

ke  Digital clock

5 Foot operated transmit switches.

6o Headset/lip microphone with cord and jack (optional)

7. A transmit counter and running time meter (to the nearest 0.1
hour) shall be connected to the push-to-talk circuit to permit
message traffic loading analysis to be made.
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3e4+s2.2 Communications Center With Remote Base Radio Station:

3e442.2:1 Type of Controls

The remote controle console shall be the same as desdrtbed for the local
control except that it is connected to standard telephone lines - no de

path required. A Telco line, type RT, 2002, or voice grade shall be
satisfactory.

3+4.2.2.2 Balance of Control Console Specification:

The remainder of the functional control requirements are the same as
specified previously for the local control console.

34423 Station Control for Multiple Remote Radio Base Stationss

The station control console for a Comm Center which utilizes two or more
transmitter-receivers requires duplication of the control functions as
described for the single station control. For the control of two remote
(or one local and one remote) stations, the utilization of two individual
tone control consoles is the least expensive and would provide the oper-
ator/aispatcher with a relatively efficient control center, i.e., no undue
dispatcher physical motion is required +to operate. Although there would
be some duplication of functions, this is desirable for it would allow the
transfer of one control console to the other position either by physical
transfer or "alternate line" switching. Alternate line switching merely
transfers the control console from one telephone pair used for control of
the first remote equipment to the other control for the second site of
remote equipment. This arrangement provides a backup configuration and
permits continued operation of the primary station should a malfunction
occur in its control console.
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For the Comm Center with three (3) radio stations under its control, it

1s possible that three (3) separate control consoles adjacent to each other
could be used at one operating position and still provide the operator/
dispatcher with a functional arrangement. This arrangement would readily
allow a division of control to permit two operators to work when traffic
becomes heavy, such as, under disaster mode of operations.

There 1s a need, therefore, to consider the possibility for a customized
control console to eliminate the further duplications of microphones (or
lack of a common transmit audio line), transmitter push-to-talk circuits,
digital dialers, and the like. The customized control console allows a
design which would optimize the multiple control functions, the tying
together of common functions, and inclusion of improved human factors
involved in the control of the stations. Open-ended growth possiblities

can also be incorporated in the customized console to allow for easier
expansion of capability at a later date.

Initial cost of the customized control console may be higher, but it is

eventually more cost effective to have the flexibility to add functions
for increased EMS communication activity.

3+4.3 TELEPHONE SUBSYSTEM FOR COMM CENTER

The Comm Center telephone subsystem configuration will consist of, as a
minimum, the capability to provide the following:

1. Two incoming business lines for receiving EMS requests. These
requests will originate as local calls (number to be dialed as
listed under "AMBULANCE" in local directory) or as telephone
operator transferred requests originating in outlying areas of
the region. The telephone numbers assigned for this purpose are
to be the first two in a rotary sequence of ten (10) numbers
to be reserved with the telephone company.

2. A second set of three (3) telephone numbers in the sequence which
are on the same rotary are to be used to communicate with the

hospitals in the region as well as law enforcement agencies,
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fire departments, and rescue units. The last number in this
group can be used by the Comm Center operator for general ad-
ministrative or low priority communications. Also, these three
(3) numbers should be classified as "unlisted” and made known
only to the agencles requiring access to the Comm Center oper-

ator.

The telephone lines are terminated in a multiline instrument,
such as a "Call Director" or equivalent, with lighted push
buttons on all lines. Other required features are as follows:

1. Hold

2. Add-on

3. Card dialer

Lo Phone patch connection interface which is transferrable
to any incoming line.

5. Tape recorder connection including "beeper" on first two
lines (incoming EMS requests) of the five on rotary. One
pushbutton switch per recorder which actuates the re-
corder for post recording through the telephone handset.

Optional dedicated lines may be desired for direct connection to
law enforcement agenclies or ambulance firms. Normally this is
not necessary unless local telephone service is marginal or the
message traffic load merits such service. If more than a few
miles separates the Comm Center and the agencies, the cost be-
comes a significant factor at $3.00/mile/month plus termination
charges.

TAPE RECORDER

A tape recorder, cassette type, connected to each incoming EMS request
telephone 1line will provide a record for immediate or long term reference
to verify information received from the requestor. The starting and stop-
ping of the recorder should be automatic and simultaneous with the tele-
phone handset when taken off-hook and when being returned to on-hook. In
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the stopping case, an additional five (5) seconds run of blank tape will assist
in the retrieval process. Post recording on the tape immediately following

the actual request permits the adding of supplementary information for

internal use, such as, number of ambulances dispatched, time of day, date,
etc., using the telephone instrument as the recorder microphone. A high
quality cassette tape recorder will be satisfactory for this purpose keep-

ing in mind that reliability and 1ife of the recorder may be dependent on

reputable manufacturers with availability of local service and maintenance.

The starting and stopping circuitry can be procured from companies speci-
alizing in telephone attachments.

3+4.5 AMBULANCE RESCUE VEHICLE COMMUNICATIONS EQUIPMENT (SERS FREQUENCIES)

The receiver-transmitter (R/T) unit shall be a 4-channel 136-174 MHz range,
with channel scan/priority lock capability. A digital dialing encoder
shall be included with the control head for the R/T unit. The following

are minimum requirements for specific operational functions:

GENERAL 3

Primary Power: 12 VDC (negative ground)

Frequenciess 155.340, 155.475 MHzZ.
155.XXX (Regional Frequency)*
155.XXX (To be determined) (Rescue vehicle
may utilize fire mutual-aid frequency).

Circultry: Solid State

Environment: Operational temperature range -30°C to
+60°C. Relative humidity of 90-95%

FCC Compliances Licensable under FCC Rules, Part 89

Performance Criterias Applicable EIA Standards shall be used to
define and determine performance character-
istics.

* One of the following: 155.325, 155.355, 155.385, or 155.400 MHz.
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RECETVER}

Sensitivity:
Selectivity:

Intermods

Modulation Acceptance:
Spurious and Imagess
Frequency Stability:

Squelch Types

Squelch Sensitivitys
Audio Output:

Frequency Scan:

TRANSMITTER

Power Outputs
Spurious and Harmonics:
Frequency Stability:

Modulations
Audio Responses

Hum and Noise Level:

Audio Distortion:

0.5 uV for 20 dB of quieting

-75 dB (EIA-SINAD)

-75 dB (EIA-SINAD)

+ 7 KHz

-85 dB

-.0005% from -30°C to +60°C ambient
(+25°C reference, + 15% primary voltage)
Carrier with optional tone coded squelch
field modification at a later date.

0.25 uvV @ threshold

5 watts at less than 10% distortion with
1000 Hz tone/3000 Hz deviation
Four-frequency scan with priority
selection capability

100 watts into 50 ohms

-80 4B

+ .0005% from -30°C to +60°C ambient

(+ 25°C reference, + 15% primary voltage)
16F3 (+ 5 KHz for 100% @ 1000 Hz)
Within +1 and -3 dB of 6 dB/octave pre-
emphasis, 300 to 3000 Hz

-40 dB from desired reference level at
3 kHz deviation with 1000 Hz modulation
Less than 10% at 1000 Hz, 60% maximum
deviation.
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CONTROL HEAD:s (For ambulance driver operational position)

Frequency Selection: 4 channels

Squelch Control

Volume Control

Power ON/OFF switch

Digital dial unit: I1luminated (maybe separately mounted)
Scan ON/bFF and channel priority select

Carrier "ON" Indicator

Tone Coded Encoders: Shall be capable of producing from one

to eight (1-8) EIA standard tone fre-
quencies. Initial installation may be
one or two frequencies dependent on
facllity requirements in the region
with expansion possibilities to eight
(8) frequencies in a field modification.

REMOTE CONTROL: (For ambulance attendant, not required in Rescue Vehicle).

Handset hook unit with volume and squelch controls
Handset with push-to-talk switch
Cabling to control head

Optionalis Digital dial unit and R/T frequency

selectlon capability
Foot actuated push-to-talk switch
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ACCESSORIESs
Speaker: Dash mount
Microphones Noise cancelling, hand held with push-
to-talk switch
Antennas 1/4 wave, unity gain, whip (ASP-690 or equiv-

alent) mounted on roof center, 24 inches or
more away from all lights and siren bars.
Antenna to be supplied with rooftop mount
and 17 feet of coaxial cable (RG-58/U).
Cabling Harness
Maintenance Manual

3.446  OPTIONAL LOW BAND VHF MOBILE COMMUNICATION EQUIPMENT

It is probable in some areas of the state that the existing communication
links between the county law enforcement and many municipality agencles
will continue to utilize 37.10 MHz. The following specifications describe
a single-channel receiver/transmitter which may be installed in the ambu-
lance as a companion unit to the high-band receiver-transmitter previously
specified. Depending on the expected length of time that it will be uti-
1lized and the funds available, these units could be procured as recon-

ditienéd units from reliable sources rather than as new manufactured productse.

GENERAL

Primary Power 12 VDC (negative ground)

Frequency: 37.10 MHz

Circuitry: Tubes or solid state

FCC Compliances Licensable under FCC Rules, Part 89

Performance Criterias Applicable EIA Standards shall be used
to define and determine performance
characteristics.
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RECEIVER3

Sensitivity:
Selectivity:
Modulation Acceptance:
Spurious and Image
Rejection:

Frequency Stability:

Squelch type:

Audio Outputs

TRANSMITTERs

Power Output;
Spurious and Harmonics:
Frequency Stabilitys

Modulation:
Audio Responses

Audio Distortion:
Hum and Noise Level:

CONTROL HEAD3

0.5 uV for 20 dB quieting
-85 dB at + kc (EIA-SINAD)
+ 7 KHz (SIA-SINAD)

-85 dB

+ .002% over temperature range -30°¢
to +60°C ambient ( +25%C reference)

Carrier with sensitivity of 0.25

at threshold

5 watts at less than 10% distortion

90 wattsinto 50 ohms

-80 4B

+ .002% from -30°C to +60°C ambient
(+25°C reference)

16F3 (+ 5 KHz for 100% at 1000 Hz)

+, -3 dB if 6 dB/octave pre-emphasis
characteristics from 300 to 3000 Hz
Less than 5% at 1000 Hz, 60% deviation
40 dB below 60% rated deviation at
1000 Hz.

Provide the following controlsi

Squelch
Volume

Power - ON/OFF

Transmit Indicator (red)
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ACCESSORIES

Dash mount speaker

Hand held noise-cancelling microphone with push-to-talk switch

Antenna
Cabling harness
Maintenance manual

34447 REGIONAL HOSPITAL RADIO BASE STATION

A regional hospital frequently can enhance its EMS operation by instal-
ling and operating a base radio station with the capability of communic-
ating with ambulances enroute and paging of EMS personnel. The equip-
ment specified is purposely a low power transmit unit to limit the signal

propagation range to prevent interference to adjacent parts of the region.

GENERAL s

Primary Power:
Frequency Ranges
Circultry:s

Number of €hannels:

Specific Frequencies:

Compliances

120 VAC, 60 Hz

136 - 174 MHz

Solid state (preferred)

four (4) transmit and four (4) receive

Transmit Recelve

155.XXX MHz 155.XXX MHz (Channel R)
155.340 MHz 155.340 MHz

155.235 MHz 155.235 MHz

157.450 MHz * 157.450 MHz (Optional for
hospital personnel paging)
FCC type accepted, Part 89

* A 3 dB degradation in power output allowable from specified power output.
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RECEIVER s

Sensitivity:

Selectivity:

Intermods

Modulation Acceptance (EIA)s
Spurious and Images:
Frequency Stability:

Squelch Type:

Squelch Sensitivity:
Audlio Responses

Audio Output (3.2 ohms)s
Channel Scans

TRANSMITTER s

Power Outputs

Spurious and Harmonics:
Frequency Stability:
Modulations

Audio Response:

Hum and Noise L