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ABSTRACT

The high demand for cable TV systems
with more channel capacity and two-way
communications has caused increased con-
gestion in the CARS frequency band, and a
need for new microwave system planning
techniques.

Compucon has developed a new computer
program which can quickly sScan a comp-
uterized data base and identify available
channels in designated directions. This
paper discusses how this new system
planning technique may be applied in the
early planning stage to select a feasible
cable system configuration.

In addition, ideas are presented to

combine earth station and CARS band
planning to help design an integrated
system for program reception and dist-

ribution.

Cable TV systems are experiencing un-
precedented demands for more channel
capacity, more capability, and more flexi-
bility from communities both 1large and
small. The demand for cable systems has
caused increased congestion in the CARS
frequency bands and has created a need for
more sophisticated microwave system
planning techniques. The expanded
requirements for cable systems have forced
the development of new system configura-
tions to more effectively utilize the al-~
located frequency spectrum.

Most cable systems can be categorized
by three design configurations (Refer to
Figures 1, 2, and 3). The star system
design is the most common with the prin-
ciple flow of traffic from the hub to the
individual headends. A headend can be a
repeater location to other outlying
headends. An application of this design is
the "Master Headend" concept being planned
and implemented for many large metro-
politan areas. The two transmitter site

system design allows double channel
capacity over the star design but greatly
increases the intra-system frequency
interference considerations. The solu-
tion to these considerations involve more
complex antenna sSystems and antenna
cross-polarization. The colocated dual
transmitter system design has the same
capacity as the previous system and
similar considerations. The tradeoffs
between the two designs are the number of
hubs and the number of headends. In all
three system designs, the upstream
channels to the hub must be separated by
frequency from the channels downstream.
A different frequency band may be used for
upstream channels depending on the
channel application; an example is the
12 GHz private microwave band for 1local
government use.

A general review of the CARS system
planning cycle will point out the need for
a preliminary CARS band frequency analy-
sis (Refer to Figure 4). After a cable
company has responded with an interest in
providing a system proposal, the local
market analysis study begins. The tech-
nical feasibility study follows and eval-
uates whether the system should be FM or
AML, approximate antenna sizes, tower
heights, approximate hub and headend
locations, need for a receive-only (TVRO)
earth station or microwave interconnect,
system capacity, and system capability.
This step in the cycle is where a pre-
liminary frequency analysis would assist

in determining frequency availability,
site selection, antenna sizes, and the
probability for a TVRO earth station

clearance. After the market analysis and
technical feasibility studies prove to be
viable, a full proposal is submitted fol-
lowed hopefully by a franchise award. Now
the implementation steps occur with final
site selection, detailed frequency analy-
sis and system engineering, construction
permit and license, system installation
and distribution of programming.
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Performance of a preliminary analysis
requires a computer system which can
access an extensive terrestrial database
of all existing and planned CARS systems as
well as antenna, equipment, and inter-
ference criteria databases (Refer to
Figure 5).

The computer program design concept
is based on a central hub site transmitting
in 10 radials to ©potential receiver

locations equidistant from the hub (Refer
to Figure 6). The half-duplex analysis
will evaluate interference resulting from
the hub transmitter into outside
receivers and interference into each
potential headend from outside sources.
The full duplex analysis will also con-

sider interference from each headend
location into outside receivers and
interference into the hub receive

antennas.
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All of the program input parameters
and options are listed on the report data
sheet (Refer to Figure 7). The minimum re-
quired input information is the site name,
latitude, and longitude. The remaining
items: antenna, transmit power, margin,
coordination distance, colocate distance,
receiver distance, azimuth step size, half
or full duplex, and modulation type are
variable, but will also default to the
values listed when different values are
not supplied. The program can be used in
all configurations mentioned and would be
applied to each hub transmit site.

The Preliminary Frequency Availa-
bility Report provides a summary of the
clear frequencies from and into the hub and
headends (Refer to Figure 8). The inter-
ference 1is evaluated at each 1listed

azimuth and the program prints the number
of clear frequencies in each group of the
CARS band at each end of each azimuth
path. Both polarizations are evaluated
with the total combined number of clear
frequencies printed. An evaluation of
the computer printout provides informati-
on in making the following decisions:
optimum locations for headend sites, max-
imum channel capacity based on inter-
ference, choice of frequency groups,
recommended antenna sizes and types, and
the probability of the hub site being the
best location.

If not all of the factors have given
the required results, then the variables
can be changed and the program rerun. The
ma jor items to change would be the choice
of antennas, transmit power, receiver
distance, and hub location.
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One of the major sources of pro-
gramming for a cable TV system is a
receive-only earth station. During the
technical feasibility stage, it would be
advantageous to know if a TVRO could be co-
located at the desired hub site. A
separate preliminary TVRO analysis can be
performed to provide that information
(Refer to Figures 9, 10, and 11). After
supplying the site name, company name, and
coordinates, the program will calculate
the potential interference into the earth
station, and print out each source of
interference and a figure of merit analy-
sis summary. The figure of merit will
state the estimated percent probability of
successful placement of the earth station.

In the

conclusion, preliminary
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analyses that were described can be an
economical design tool to be used in the
planning of a cable system. They provide
technical insight at a low cost, provide
an integrated design package, are easy to
perform and analyze, are flexible to an
application, and can save money in a sys-
tem design by selecting the right equip-
ment configuration early in the planning
cycle. The programs have a limited capa-
bility and were not designed to replace
the full detailed analyses that are
required. The ancillary services to CARS
and TVRO planning, detailed frequency
analysis, earth station coordination, FCC
applications, field services, and inter-
ference alert protection, are available
through Compucon.
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