I

COMMUNICATIONS SOLUTIONS FOR PUBLIC

[/

lavigating =
Uncharted &
- llaters.

800 MHz Vehicular
Repeater Licensing

By William ]. Carlin

Bl requency coordination above
F 800 MHz seems to be cut and
dry, without much room for dis-
cussion, especially to frequency coor-
dinators. However, when a new tech-
nology comes on the scene, it causes
the industry to re-examine its position
on long-held assumptions and take a
closer look at FCC rules.
Increasingly, organizations with
wide-area coverage needs, such as

Licensing vehicular repeaters at 800 MHz
is not a common practice, rather it's
comparable to navigaling uncharted waters.
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public-safety agencies and utilities, have been
abandoning conventional frequencies in favor of
statewide 800 MHz networks. Unfortunately,
many new 800 MHz users are discovering they
have inadequate coverage when using hand-
helds in remote areas. As more agencies mi-
grate toward 800 MHz trunking networks, they
find themselves isolated from agencies that use
VHF or UHF frequencies, unless they carry two
portables. Vehicular repeaters offer a cost-effec-
tive means of linking two systems together in
addition to extending handheld range.

Until recently, vehicular repeaters operated
in the UHF and VHF bands without much fanfare
or controversy. As soon as one vehicular re-
peater manufacturer expanded its product line
to include 800 MHz, the door was opened to de-
bate on how frequency coordination for this ser-
vice would be addressed. This article investi-
gates some problems 800 MHz users are likely
to encounter in the coordination process and
discusses possible solutions.

Vehicular Repeater Overview

Vehicular repeaters are low-power trans-
ceivers that provide extended handheld cover-
age by connecting to an existing high-power
mobile and repeating transmissions in both di-
rections. When the mobile radio receives a
transmission, the vehicular repeater rebroad-
casts the recovered audio to a handheld on a
separate simplex frequency. If a handheld user
keys a portable on the same simplex frequency,
the vehicular repeater keys the mobile and re-
broadcasts the recovered handheld audio over
the mobile frequency at higher power.

The portable essentially has the same range

“As more agencies
migrate toward 800 MHz
trunking networks,
they find themselves
isolated from the rest of the
world, unless they carry

two portables.”

as the mobile as long as it is within the vehicu-
lar repeater's coverage area, typically within a
mile of the vehicle. The handheld and vehicular
repeater operate on a simplex channel, even
though the conversation is repeated in real time;
the mobile frequency makes up the other half of
the frequency pair. A state trooper located be-
tween two metropolitan areas—particularly a
trooper in a foot race with a suspect—could
make good use of a vehicular repeater.
Vehicular repeaters can provide interoper-
ability among agencies that are licensed under
different frequency bands or trunking formats.
For example, agencies responding to serious
traffic incidents may include the highway patrol
using an 800 MHz system and fire and emer-
gency rescue departments using separate VHF
frequencies. Installing an 800 MHz vehicular re-
peater with a VHF mobile gives public-safety offi-
cers using an 800 MHz portable in conventional

Vehicular repeaters offer a cost-effective means of linking two systems together, in addition to
extending handheld range.

mode direct access to mutual aid and fire fre-
quencies at a scene. In addition, installing an 800
MHz vehicular repeater with an 800 MHz EDACS
trunking mobile allows users with Motorola or
LTR trunking handhelds to access an EDACS
system via an 800 MHz conventional channel.

Vehicular repeaters also provide logic con-
trol for multivehicle mode operations, where
several mobiles may arrive at a scene, but only
one repeater/mobile combination handles all
transmissions from base to portable and from
portable to base. Generally, the first mobile at a
scene establishes itself as the priority mobile,
sending messages to the other mobiles in-
volved. The multivehicle format automatically
re-establishes a new priority mobile if the first
priority leaves or is disabled. Vehicular re-
peaters automatically detect if two or more units
are at priority status and remedy the situation
without user intervention.

When a user arrives at a scene, the user en-
ables the repeater when he leaves the vehicle.
The repeater monitors the channel and sends a
short tone burst if the channel is idle, then as-
sumes priority mode and repeats all transmis-
sions between base and portable. Another vehi-
cle arrives and enables another repeater sending
the same tone burst; the first unit receives the
tone burst, increments an internal counter and
ceases operation as priority because the newly
arrived repeater assumes priority status. As
each new repeater arrives and is enabled, all pre-
viously enabled repeaters are moved to nonpri-
ority status, each with a unique count. This tech-
nique is commonly referred to as “last man out.”

The nonpriority repeaters continue to moni-
tor all radio traffic after they are bumped from
priority status. If one repeater's mobile is re-
ceiving, it checks whether another repeater is
transmitting, indicating the priority repeater is
still on scene. If the repeater receives a trans-
mission from a portable, it checks for mobile re-
ceive activity indicating the priority repeater has
keyed its maobile. If either condition fails to hap-
pen within a prescribed amount of time, all re-
peaters will begin to decrement their internal
counters until one of them reaches count zero
and begins repeating. The other repeaters sens-
ing the new priority repeater will cease counting
and remain at nonpriority status preserving the
countdown hierarchy. Because each repeater
has a different internal count, only one will
reach priority status at a time.
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During base-to-portable transmissions, the
vehicular repeater will periodically unkey to
check for activity on the channel. If the repeater
detects a carrier on the channel, it will pause to
check for CTCSS tone as well. If tone is detect-
ed, it means a handheld is transmitting and the
repeater will switch directions enabling
portable-to-base transmissions. In this manner,
the portable is given priority and cannot be
locked out if the mobile goes open squelch. If
the repeater detects carrier without tone, it
means another repeater is transmitting and the
sampling repeater will change to nonpriority
status and cease repeating. This is the self-
clearing mechanism.

Frequency Objections

The FCC defines a vehicular repeater as “a
mobile station authorized to re-transmit automati-
cally on a mobile service frequency, communica-
tions to or from hand-carried transmitters.” Sec-
tion 90.247 of the FCC rules states, “A mobile
station authorized to operate on a mobile service
frequency above 25 MHz may be used as a mo-
bile repeater to extend the communications range
of hand-carried units subject to the following:

“(a) Mobile repeaters and/or associated
hand-carried transmitters may be assigned sep-
arate base/mobile frequencies for this use ... in
addition to the number of frequencies normally
assignable to the licensee.”

The first sentence is an important one be-
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“When the FCC
formally certified frequency
coordinating committees in

1986, it provided a procedure
for resolving disagreements

with coordinators.”

cause often a coordinator’s first objection is that
vehicular repeaters are not allowed to operate at
800 MHz. FCC's section 90.247 states other-
wise. In fact, the FCC licensing office in Gettys-
burg, Pa., confirms this, stating the class desig-
nator MO3 for vehicular repeaters is not band
specific, and licenses will be granted if a user or
coordinator requests them.

For systems operating above 800 MHz, sec-
tion 90.623(c) provides that a non-SMR single-
user licensee can be authorized additional fre-
quency pairs, if “the additional frequency pair
will be used to provide radio facilities to a single
entity and the additional frequency pair is justi-
fied on the basis of the requirements of the pro-
posed single user.”
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Tx=821.0125 MHz
Rx=866.0125 MHz
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Because a public-safety entity desiring to op-
erate an 800 MHz vehicular repeater system
clearly is justified for use of an additional fre-
quency pair, a frequency coordinator would not
have a valid basis for refusing to coordinate a
frequency pair for that purpose. Coordinators
could argue that no frequency pairs are avail-
able for coordination; all may be assigned.

The FCC divided the 806-824 and 851-869
MHz spectrum into three broad categories. SMR
consists of 25-kHz channel pairs 1-150 (former-
ly the general category channels), 80 25-kHz
channel pairs in 16 groups between channels
201 and 399, and 25-kHz channel pairs 401-
600. Non-SMR is comprised of three radio ser-
vices and includes 170 25-kHz channels be-
tween channels 151 and 400 (70 public safety,
50 business and 50 industrial/land transporta-
tion). The National Public Safety Plan channels
occupy 12.5-kHz channel pairs 600-830. Public-
safety agencies are eligible for licensing in ei-
ther the non-SMR public-safety pool or National
Public Safety Plan channels.

The National Public Safety Plan frequencies
are allocated in accordance with regional plans
approved by the FCC. These plans typically allo-
cate a number of frequencies to certain agen-
cies—state, county and municipality. Although
FCC adoption of a regional plan would make it
difficult for an agency to request a new frequen-
cy assignment not already allocated to that ap-
plicant by the plan, rule sections 90.247(a) and
90.623(c) strongly support an applicant’s re-
quest for use of an allocated national plan fre-
quency pair for vehicular repeaters. In fact, if an
agency has a frequency pair exclusively as-
signed to a single system, frequency coordina-
tion is not required pursuant to section
90.175(i)(10) of FCC rules.

If a public-safety agency does not wish to
reassign an existing National Public Safety Plan
frequency, there are 70 channels between chan-
nels 151 and 400 from which a coordinator can
choose. There are two additional alternatives. A
user can share a channel with other users, pro-
vided the channel is not fully loaded. In favor-
able terrain, a user can obtain a license for a
new station with minimum separation from ex-
isting stations greater than 55 miles without re-
questing a rule waiver. If noninterference is
demonstrated by an engineer, the FCC will con-
sider a rule waiver request for a new station less
than 55 miles from an existing station. Both sce-
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narios are authorized pursuant to sections
90.621(a)(2) and 90.621(b)(4) respectively. This
is the least desirable alternative, as co-channel
interference from a conventional or trunking
system can cause side effects for vehicular re-
peater systems operating in multivehicle mode.

Technical Showing

Several public-safety agencies have li-
censed 800 MHz vehicular repeaters. The Alaba-
ma Department of Public Safety's primary chan-
nel is VHF, and an 800 MHz system is installed
in several pilot areas. Because the agency has
inadequate VHF portable coverage, 800 MHz
portables crosshanded to VHF mobiles extend
VHF portable coverage to the 800 MHz system.
The agency has an 800 MHz conventional chan-
nel license. Newton County (Mo.) Ambulance
District's emergency vehicles are VHF and are
required to carry 800 MHz portables to commu-
nicate with medical dispatch on a Motorola 800
MHz trunked system.

Users should always work with a coordina-
tor to secure a license; that is a coordinator's
job. However, frequency coordinators may not
always see “eye to eye" with users, especially in
the case of new technologies without a prece-
dent. Therefore, users must arm themselves
with the facts necessary to make an informed

decision. Alternatives can be pursued in the
event a mutual solution cannot be reached.

Rule section 90.247 establishes the legiti-
macy of vehicular repeaters and licensing at 800
MHz. Further, it provides authority for an appli-
cant to request an additional frequency or pair
of frequencies in any band or bands for the link
between a mobile unit and handheld.

When the FCC formally certified frequency
coordinating committees in 1986, it provided a
procedure for resolving disagreements with co-
ordinators. The procedure is appropriate in a
number of circumstances, such as when a coor-
dinator refuses to recommend frequencies even
though frequencies appear to be available, or a
coordinator suggests that a proposed operation
is not in accordance with FCC rules. In either
case, an applicant can submit a “technical
showing” to a coordinator and request that the
coordinator forward the application to the FCC,
without coordination, for consideration. A coor-
dinator is permitted to explain the reasons for
refusing coordination and offer comments on
the application and technical showing.

The FCC did not specify what should be in-
cluded in a technical showing. In some cases,
an engineering study that demonstrates that an
application complies with FCC rules and shows
no interference will result at existing stations is

appropriate. In other cases, a legal argument
demonstrating that the proposed operation will
comply with all FCC rules and a coordinator has
no reasonable basis for refusing to coordinate is
appropriate. In such cases, if the FCC agrees
with an applicant, it will either grant the applica-
tion directly or return the application to a coor-
dinator with instructions to perform the re-
quested coordination.

As more agencies migrate to wide-area 800
MHz trunking networks, the need for low-power
vehicular repeaters will continue to increase. Li-
censing issues may initially appear complex, but
as with all new technologies, can be handled
when all facts are examined. When in doubt,
consult the FCC rules or seek competent legal
advice. A coordinator’s opinion is not always
the final word. PSR
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