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1. GENERAL

1.1 This REA TE&CM Section tells how to use Part III of REA
Form 3974 to fully describe a proposed point-to-point micro-
wvave radio system. An example of a completed Part III is included
as an appendix to this section. ' )

2. AN EXPLANATION OF PART III, REA FORM 397d

2.1 Persons who use REA Form 397d will recognize that Part III
is arranged to add information which fully describes the

proposed system. Part III must contain the kinds of information

needed to adapt the 397d specification to a particular system.

2.2 Part III includes: Part IIIA, "Purchaser's Equipment
Requirements and Technical Data for Application Engineering,"
and Part IIIB, "Seller's Technical Data."

2.21 Part IIIA of the form is essentially a check list of attach-

ments (addenda) which may be added to the 397d specification
by the Purchaser. A check mark must be placed in the box to the
left of each item for which the Purchaser has prepared an addendum.
Instructions pertaining to the kind of information to be included
in each addendum are stated in the paragraph associated with each
item bp the check 1ist. The Purchaser should prepare as many
addenda as necessary to ensure that the Seller will have the
information it needs to prepare a responsive proposal.
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2.22 Part IIIB is similar to Part IIIA in that it, too, contains
a check 1list. The Seller will check items in Part IIIB for
euch addendum it submits. 1In addition to those thought necessary
to describe its proposal, the Seller must submit all addenda
requested by the Purchaser (see last item Part IIIA).

&.03 Duggested formats for addenda to Part III are contained in
the appcndix t.o this sectinn.

3. 1IOW THE PURCHASEK MAY USE PART IIIA TO DESCRIBE THE PROPOSED
GYSTEM '

3.01 A system description in narrative form should be prepared

_ by the Purchaser to describe the scope of the project. It
18 lmportant to staut~ the ultimate number of channels for which
each transmission 1link (or path) shall be designed. Much equip-
ment and path engineering will be based on that statement. Basic
syslem information may be enhanced by including details which have
a secondary relationship to the new system. For instance, the
system description might contain an item which describes how gervice
will be rerouted and maintained during construction of the new
facilities. Tt may also be used to describe a plan to remove ex-
isting equipment wien the new facilities are turned up for service.
Quite often a system plan will be improved as a result of writing
a system description because it stimulates an awareness of details.
After reading the description, the Seller should have a good over-
view of the prolect. This overview will make it easier for the
cller to understand how each addendum in Part IIIA relates to the
total system.

3.02 A map showing the geographic location of each central office
and proposed (or existing) radio site should be prepared by
the Purchaser. 1t will permit the Seller to:

a. Locate the sites on topographic maps and road maps
b. Physically locate the sites during a visit

c. Give the Seller's application engineer a clear picture
of the geographic relationship of each site

Lt new radio sites have not been selected, it will be helpful if
the Purchaser can offer possible choices. The Purchaser's knowl-
cdge of real estate availability, local road conditions and power
avallability can help the Seller 1imit its search range for new
sites.
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3.03 A trunking diagram should be prepared by the Purchaser to
~ permit the Seller to determine the kinds and quantities of
equipment it will supply to establish the proposed trunks. It is
important to retain the geographic relationship of the sites shown
on the trunking diasgram because trunk routing influences the Seller's
equipment arrangements.

3.0k A description of existing equipment is necessary if that
equipment is to be used in the new system. This description
will include information that will be used by the Seller when
selceting new equipmeut to interconnect with the existing equip-
ment. Before the Purchaser decides to include older equipment in
a new system, an evaluation of its effect on the new system shall
be made. As an example, tests on an existing microwave link
carrying 100 channel.s might show channel noise that is very close
Lo the upper ucceptable limit. The Purchaser should then determine
whether adding the proposed channels will exceed the loading for
which the radio eguipment was designed. If the design load will
be exceeded, thls partlcular radio equipment should not be included
In the final system. This kind of evaluation is important because
0ld equipment buill into a new system could meke it impractical for
the Seller to meet perfoimance specifications stated in Part I of
KA Form 397d.

3.05 A bageband spectrum allocation chart showing existing super-
group, group and channel assignments will provide the Seller

with information needed to adapt the baseband to the new trunking
plan. This chart may also be used by the Purchaser to show portions
of the baseband spectrum dedicated to future uses. JIf the Purchaser
has no plan for allocating the baseband spectrum, the Seller will
usually arrange it to satisfy the current trunking requirement at
the least cost. As a consequence, the multiplex will need a major
rearrangement when future trunks are added. Such rearrangements
may be eliminated if the Purchaser will dedicate at least one full
supergroup of the baseband spectrum to each end office in the '

~microwave system.

3.06 A statement of connecting company quineerin%:data is needed
to determine the kinds and quantities of equipment to be
provided by the connecting company. The Seller will use this in-
formaetion to select equipment which will be compatible with the
connecting compariy equipment. When the Seller is responsible for
furnishing the connecting company end of the system, the Purchaser
need not provide as much cetailed information. In all cases con-
nectlng company agreements should be reviewed by the Purchaser to
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estimate their effect on the cost and schedule for the proposed
system. Engineering data supplied by the connecting company is
very helpful to the Seller because it contsins the same kind of
information the Purchaser must provide when describing its central
office trunking interface details.

3.07 A description of the multiplex and associated voice freguen
equipment may appear to be unnecessary since the E;ﬁﬁfing

diagram illustrates the number and kinds of trunks to be established.
However, the trunking diagram mey not provide enough information to
show the desired system options. High density multiplex has several
options which can affect the cost of the equipment but have little
bearing on its cepability of providing a given quantity of circuits.
Options such as group or supergroup regulation do, however, have
considerable bearing on the performance of the system. In this
situation the Purchaser should remember that Part I of the 3974
specification states certain system performance limits which the
Selier must deslign the system to meet. Therefore, the Purchaser
need not specify, for example, group regulation since the burden
is on the Seller to provide adequate regulation to meet the level
stability requirement of Pert I. A wide variety of multiplex equip-
ments and arrangements are available. Consequently the Purchaser
may elect to specify a particular arrangement instead of allowing
the Seller to do it. 1n either case present and predicted trunk
requirements need to be known. If trunk densities of less than
100 are anticipated, radio sdaptations of cable carrier multiplex
equipment may be specified. Systems which will ultimately provide
more than 100 trunks should be designed to use high density ("L
carrier" type) multiplex equipment. The Purchager and Seller may
wish to specify 4- or 6-wire jack fields as a necessary part of a
well designed multiplex and associated voice frequency equipment
arrangement. However, their value has diminished in recent years
due to the "Jjack-like" design which most manufacturers use in their
modular constructed multiplex equipment. Since a service outage
can be restored by locating and replacing the defective module,
patching to a spare channel is less essential. Most modular units
have test points which permit level monitoring for meintenance.
Transmission considerations make it desirable to eliminate large
quantities of office cabling and attendant transmission losses by
(1) eliminating jack fields or (2) mounting jack strips in the
multiplex bays. This is not intended to discourage specifying
2-wire Jack appearances since these are needed to make net loss
and signaling measurements. Trunk group net loss calculations
furnished by the Purchaser will permit the Seller to determine
pad values for 4-wire terminating sets. The need for line condi-
tioning equipment such as voice frequoncy ampllifiers can also be
determined from the net lous calculations. Another very important

S TR
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piece of information is the Purchaser's central office trunk relay
circuit description. It will be used by the Seller to determine
the amount and types of equipment needed to interconnect the multi-
plex and trunk relay equipment. The Purchaser and Seller should
evaluate the necessity for each type of equipment by determining
how it will be used to meet the performance or reliability require-
ments stated in Part I of REA Form 397d.

3.08 A description of the microwave radio equipment may be very
Srief 17 the Purchaser wIIT ellow The Selier o otfer tne

kind of equipment needed to meet or exceed requirements of the
3974 specification. The Purchaser may elect to indicate a prefer-
ence for a particular frequency band or type of diversity but each
Seller can offer the best combination of its equipment if these
restraints are not given. In all cases the Purchaser should state
the channel density for which the system shall be designed. Examples
of current channel density design values are 120 channels, 300 chan-
nels, 600 channels, 960 channels, etc. If the Purchaser wishes to
state its microwave radio equipment preferences, it may review REA
TE&CM Section 930, "Use of Point-to-Point Radio (Microwave in Tele-
phony)", for the advantages of using various frequency bands and
radio equipment configurations. If the Purchaser plans to locate
the microwave equipment several hundred yards from the multiplex
equipment, a description of the line facility slould be given so
the Seller will be able to understand its responsibility for
establishing the interconnection. Usually the Purchaser will
provide the line facility to accommodate a baseband extension.
The Seller should be given the responsibility of providing terminal
and repeater equipment.

3.09 The order wire and alarm system description should give the

Seller enough information to plan & system that can satisfy

the immediate requirements and is flexible enough to be expanded

if necessary. The Purchaser may wish to specify certain control
functions for remote sites but this capability increases the cost
of' the system due to tLhe addition of tone transmitters, tone receivers
and logic devices. The specifications in Part I may be satisfied by
specifying readily availuble alarm (not alarm and control) systems.
At remote stations an alarm display panel option can be a valuable
maintenance aid 1f critical equipment does not contain an alarm
lamp. The Purchaser may also specify an alarm system designed to
forward alarms to more than one alarm center. This option is
desirable where an alarm center is not contlnuously manned. It
should be noted that only one alarm center is necessary to meet
the intent of 397d specifications. Requirements of the Federal
Communications Commission could supersede the 397d specification

if the Purchaser is required to have full-time surveillance of its
microwave system alarms. These systems, like the baseband, are
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often extended over wire fucilities or interconnetted to other
microwave systems. If the Purchaser anticipates this arrangement,
it should give the Seller as much technical information as possible
because this type of interface is usually complicated. .

3.10 A description of the antenna system may be used to limit

the range of equipment offered by the Seller. This can be
done by specifying a particular type of tower, antenna and trans-
miscsion line. 1f it is not done, the Seller will offer the minimum
amount of equipment needed to meet the specifications in Part I.
The design wind loading should be stated by the Purchaser. The
Electronic Industries Association, which makes wind loading recom-
mendations for all parts of the United States, is referenced in
the Part 1 specifications. Known local wind conditions may not
be in agreement with E1A information. Future radio route plans
should be evaluated during initial planning because additional -
antennas cannot be added to towers unless the tower designer
anticipated the added loading. 'lhe Purchaser can assist the Seller
by describing abnormael scil conditions when they are known. This
Information will be used LY the Geller to provide more realistic
tower foundation prices in its proposal. The Purchaser should be
very cautious of specifying an autenna structure to be located on
an ¢xisting bullding because the platform or structure needed to
adapl. the tower to the building is always a custom designed struc-
ture. In fact, some buildings cannot accommodate the added load
unless very expensive structural building modifications are made.
The Purchaser's buillding design engineer or architect can evaluate
the effect a specific tower will have on the building. Then he
can estimate costs of bullding modifications. When adequate ground
spuce is not availsble, a roof-mounted tower may be very practical.
Jtem 4.15 of the check list may be used to describe building modifi-
cations to be performed by the Seller to make a building suitable
for supporting a tower. Passive repeaters are essentially an antenna
system. If the Purchaser plans to specify a passive site in the
system, he should bear in mind the following:

3.101 Passive repeaters require real estate. This is the Purchaser's
' responsibility.

3.102 The cost of a passive repeater must include foundation costs
and erection costs. These are the Seller's responsibility.

3.103 Preparation of the passive repeater sites, tree clearing

along the paths and possibly access roads are the respon-
8ibility of the Purchaser.

-6 -
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3.104 A passive repeater is considered to be a radio transmitter
site. As such, it must be described in each of its adjacent
station applications for FCC Construction Permits.

3.105 1f severe ice or snow conditions are anticipated at the
passive site, the Purchaser should specify a reflector
center line which is high enough above ground to avoid having
the surface obstructed by snow. Since these sites do not usually
have ac power, ice on the surface of the reflector cannot be
removed by electric heaters. The Seller may suggest methods of
removing ice.

3.11 A description of power plant equipment that the Purchaser
is to provide does not require detailed information if the

Purchaser wishes to allow the Seller to design a power plant that
will meet Part I specifications. If the Purchaser's knowledge of
local conditions suggests that commercial ac power outages will
require more than four hours of battery reserve, then the Purchaser
should include this information in its description. Driving con-
aitions may also influence this evaluation. When commercial ac
outeges are expected to last beyond usual battery reserve capa-
cities (#-12 hours), the Purchaser may wish to enhance the power
plant reliability by adding a motor generator requirement. There
are three types of batteries which are acceptable for microwave
systems. ‘lhey are lead-antimony, lead calcium and nickel-cadmium.
Most central offices use lead-antimony batteries. Lead-calcium
and nickel-cadmium are suited to remote site applications because
of reduced battery maintenance requirements. Nickel-cadmium
batteries cannot be floated at a specific voltage due to a
characteristic which leads to 'thermal runaway." Nickel-cadmium
batteries and associated charging equipment are usually more
expensive then lead-calcium and lead-antimony. Therefore, the
Purchaser is advised to discuss its specific requirements with a
battery supplier before electing t» specify a particular type.
Existing central office power plants which are designed to operate
central office switching systems are the least desirable source of
power for transmission equipment. This is due to the presence of
switching noise and voltage fluctuations caused by traffic peaks.
1f a purchaser wishes to power a microwave system from an existing
plant, the Seller will need information to determine how it can
adapt its equipment to operate from that power source. The Pur-
chaser will need to assure itself that the added drain will leave
an adequate reserve when an ac power failure occurs. Sophisticated
power plants for remote sites which do not have commercial power
should be discussed with a power plant supplier before specifications
are drawn up. The Purchaser should understand that low power con-
sumption of solid state equipment coupled with new power source
developments are factours which stimulate unusual power plant designs
that are practical and economicel.
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~3.12 A description of special equipment to be provided by the
Seller gives the Purchaser an opportunity to describe
unusual hardware requirements not covered elsewhere in Part IIIA.
Safety devices, special tools, framing, cable racks and distributing
frames are additional items not shown in the check list that may be
described in this addendum. ' '

3.13 A description of the buildings to be provided by the Seller
will be unnecessary if the Purchaser elects to specify

standard REA masonry buildings designed as shown in REA Form TT2a.
They have desirable characteristics which make them suitable for
microwave buildings. These include ruggedness, fire resistance

and ease of expansion. And the materials are readily available

in all areas of this country. The other types of buildings which
the Purchaser may wish to specify are portable or prefabricated
structures. Theése usudlly require added cost items such as
interior finished walls, insulation, special framing supports . :
- and costly transportation. They are not as rugged as C.B. buildings.
Foundation and erection costs must also be added to their basic
price. The T72a contract form has a complete specification within
fteelf which includes foundation work and other details. When non-
standard buildings are comtemplated, the Purchaser should ensure
thot items covered in Form 772 are included in a building specifi-
cation on which the Seller can bid.

$.1% REA Forms 772 and 7(2a may be used to describe the Purchaser's
requirements for buildings which are to be provided by the
Seller. It may also be used to purchase buildings on a completely
scpnrate contract. !

.19 Detailed plans showing building modifications on which the
Purchaser expects the Seller to bid ought to be prepared

by an architect or engineer who has an intimate knowledge of the
existing structure. This responsibility is very critical if a
tower is to be located on the building (see paragraph 3.10). The
Purchaser may elect to negotiate a separate contract for this
work. Local construction firms will usually do the work for the
least cost.

3.16 A floor plan of existing buildings showing tentative and
existing equipment locations will help the Seller decide
how it will fit its equipment into the available space. The
floor plan gives the Seller an opportunity to consider the effect
of any existing noise radiating devices on the new equipment. Since
central office floor space is expensive, it should be allocated
according to & plan. Multiplex and microwave equipment rack

(-
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locations must also be located according to a plan. Here then,
is a point at which the Purchaser has an opportunity to think
about a rack growth plan to permit an orderly expansion of the
system. Multiplex rack arrangements are usually planned for .
low density (120 channels) or high density (600 channels) sys-
tems. Radio equipment arrangements do not have this restraint
unless a route is planned to carry more than two RF channels in
the same direction on the same antenna. In that case, the Pur-
chaser must allocate space for orderly growth of RF racks so
that each one may be added to the terminated wave guide port of
the previous rack without interrupting service. A Purchaser
may also simply delegate floor planning responsibility to the
Seller. The Seller will then arrange the racks to fit its
particular type of equipment.

3.17 A plot plan sketch of each site where building or tower

work 1s contemplated will show the Seller which areas
are available for the construction work. The Seller will use
this sketlch to consider placement and orientation of a tower
foundation and/or building. Before actual work commences, an
accurate plot plan containing the plot plan sketch information
will be needed to stake the construction area.

3.18 A description of the Purchaser's spare parts requirements
is intended to give the Seller some guides which will
limit its tendency to automate a spares list. For example: A
Purchaser who has two maintenance centers will, most likely, want
to equip each center with spares. The same logic applies to
equipping maintenance vehicles. In some locations special fuses

‘and lamps may be difficult to find. Purchasers who are faced

with this situation may wish to specify several years supply of

thege items to be included in the Seller's spares quotation.

Unless the Purchaser provides some form of guidance, it is likely
that the Seller will propose a list of spares which is unsatisfactory.

3.19 A description of the Purchaser's test eqpipment requirements
18 intended to be a request for the Seller to quote on
spccial test equipment designed by the equipment manufacturer
to service its carrier or microwave equipment. Standard test
equipment purchased directly from the test equipment manufacturer
will cost less and repair service should be better because the
Purchaser will be working directly with the test equipment manu-
facturer. Sellers are nevertheless encouraged to suggest suitable
standard test equipment. 1f the Purchaser has determined the
number of locations for which test equipment will be purchased,
that information will permit the Seller to provide correct
quantities.
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3.20 A description of training to be provided by the Seller
establishes a firm requirement which the Seller must
include in its cost estimates for the proposed system. The
information provided by the Purchaser will also give the Seller
the kind of planning information it will need to schedule the
training. A Purchaser should insist on training when it has
had no experience with the equipment to be installed. Each
manufacturer has its own unique line up and test procedure.

3.21 A description of documentation to be provided by the Seller

is 1nEF£§ to include all essential drawings and instructions
the Purcheser will use to maintein the new system. If the Purchaser
has several locations where maintenance or engineering personnel
will be located, it should specify at least one ccmplete get for
each of those locations. The Seller neceds to know the size and
complexity of the Purchaser's documentation requirement because
it is a cost item which must be included in the Seller’'s project
cost eatimates.

1.22 A statement of special considerations gives the Purchaser
an opportunity to provide information which has nothing

to do with a hardware requirement. For example, the Purchaser
mey wish to specify that the Selier will provide a frequency plan
for the microwave system. The Purchaser may use this statement
to waive the requirement for a factory test when the new equipment
is to be added to an existing system. This kind of requirement is
a work item the Seller needs to know when preparing project cost
estimates because it involves expensive engineering manpower. If
the Purchaser can anticipate work items and state them in this
addendum, the Seller will have fewer opportunities to negotiaste
contract  changes. _ ' ~

L, HOW THE SELLER MAY USE PART IIIB TO DESCRIEE ITS PROPOSAL

%.01 A list of material and services is the basic substance of
the Seller's proposal. From this list the Purchaser should

be abie to learn quantities and types of equipment to be provided
by the Seller for each site in the system. Because the REA 397
contract includes installation, there should also be a description
of work which the Seller proposes to do at each site.. The Seller
should consult the "List of Materials Acceptable for Use on Tele-
phone Systems of REA Borrowere" to determine whether equipment
included in the proposal has been accepted by REA. Microwave and
multiplex equipment are included in the list of acceptable materials.

- 10 -
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k.02 A 1list of spare parts should be based on guidelines set by

the Purchaser and the Seller's knowledge of its own equip-

meni. When it can be shown that the Purchaser needs more or less

than it has specified, the Seller is invited to make its recommen-
dation accordingly.

h.03 A list of test equipment will be used by the Purchaser to
determine if any of the items are elready on hand. The
Geller's 1list will also provide information which the Purchaser
needs to adjust its test equipment budget. It is likely that only
those pieces of test equipment manufactured by the same company
that manufactures the communications equipment will be purchased
from the Seller. The Purchaser will, of course, give serious
consideration to purchasing all test equipment recommended by the
Seller. Test equipment should be ordered early so that it will
be on hand when the new system is turned over to the Purchaser.

4.0k Calculated noise performance for each trunk group 1is
information the Purchaser and Seller may use to determine
whether the new trunks will meet the noise specification stated
in Part I of the 397d specifications. If all of the major noise
sources in a trunk group are considered, this calculation should
be a very valuable tool to assess the suitability of equipment
and equipment arrangements proposed by the Seller.

4.05 The calculated maximum power required at each site will be
reviewed by the Purchaser to estimate whether existing or
proposed power plants can handle the load. The calculation will
also be used to determine whether the required power reserve
capacity will be adequate.

L.06 A functional block diagrem of the Seller's proposed system

arrangement will give “ne Purchaser an idea of the Seller's
grasp of the system requirements. A block diagram will also clarify
the Seller's method of dropping and inserting portions of the base-
band. The Purchaser can then see how the radio baseband will be
affected by baseband bridges and splitting filters proposed by the
Seller. The block diagram can also be used to evaluate system
effects resulting from increased noise on any single section.
Another item of information the Purchaser may learn from & block
diagram is the Seller's proposed method of extending or inter-
connecting the baseband. Voice frequency extension losses and
equipment arrangements may also be shown.

4L.07 A functional block diagram of the order wire and alarm

system will help the Purchaser understand the Seller's
proposed system. It will also be compared to the Purchaser's
specification for compliance.

- 11 -
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4.08 A chart of the baseband spectrum allocations for the proposed
system will help the Purchaser understand how any drcp and
insert locations affect the use of the total baseband spectrum.
Here, too, the Purchaser will have an opportunity to assure itself
that the Seller understands and complies with spectrum allocation
requirements when stated in Part IIIA.

k.09 Preliminary redio frequency engineering data for each micro-

wave path may be used by the Purchaser to examine the path
engineering concepte used by the Seller. It can also provide the
Purchaser with basic information such as tentative tower heights
and antenna sizes.

h.10 Building plans and general specifications for non-REA
buildings will be used by the Purchaser to evaluate the

suitability of the proposed buildings. Information contained in
the Seller's proposal will be used to determine compliance with
local building codes. The plan and specifications will also be
examined to determine acceptability of construction details,
materials, finishes, and equipment included in the completed
building.

b.11 A project completion schedule will give the Purchaser and
Geller an opportunity to (1) budget the work time, and
(2) periodically check the work progress to evaluate ways to speed
the work if several of the activities are not completed as scheduled.
This should reduce the possibility of a project cutover date being
missed because of poor coordination of each phase of the work. The
schedule will give the Seller and the Purchaser a tool to recognize
delays in time to do something about them.

4.12 Deviations or exceptions violate the intent of a specifi-

cation except when they introduce information which is
new and necessary to do the work. It is to the advantage of the
Purchaser and Seller to insure that enough information is given
to severely limit the necessity for contract changes.

- 12 -
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APPENDIX A

Example Showing Completed Part III For
A Hypothetical Microwave System

1. It is recognized that each system is different. Each engineering

firm and each supplier have relatively established methods of
presenting information. REA Form 397d is arranged to permit each
party to use its own format when submitting information. For those
who do not have an established format, we have included the following
pages vhich include details for a microwave system containing con-
siderations described in this section. Where information would de
essentially repetitive, only one such sample is included in this
hypothetical example.

-13 -




PART_ITT
POLNT-TO-POINT HICROWAYE RADIO EQUIPMENT

PURCHASER'S EQUIPMENI REQUIREMENTS AND TECHNICAL DATA
FOR APPLICATION ENGINFERING AND SELLER'S TECHNICAL DATA

1. GENERAL

The addenda checked in Part IITA are supplied by the Purchaser

to aid tho Seller in quoting on a Point-to-Point Radio (Microwave)
system to provide circuits betwecn the central offices listed herein.
Tho Seller shall complete Part IIIB addenda where applicable and
submit any additional informalion it deems necessary to fully describe
Lhe systom proposced. Examples are included in REA TE&CM Section 933,
lssue 2, "Application Guide for Point-to-Point Microwave Radio Spec-
ification REA Form 3974."

1.1 Whero the connecting company will own a portion of the RF and
muliiplex equipment which comprises the system covered in this
spocificalion, the Purchaser shall provide the Seller with all avail-

able Lechnical information by attaching a description to Part IIIA.

1.7 Extensions of multiplex channels over paired telephone cable or
open wire circuits shall be ireated as trunk carrier and covered

in REA Form 397b. All multiplex (carrier) equipment used at the far
end of the physical facility shall be listed in Form 397b under the
name of the central office in which Lhe channel modem units and four-
wire terminations are placed. This equipment need not be specified in
Parl JIT of REA Form 397d; however, the terminal equipment which
connecls into the RF baseband shall be included in REA Form 397d.

= 14 -
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PART IIIA
POINT-TO-POINT MICKOWAVE RADIO EQUIPMENT

PURCHASER'S FQUIPMENT REQUIREMENTS AND TECHNICAL DATA

FOR APPLICATION ENGINEERING

(Seec REA TE&CM Section 933)
}. Purchaser's addenda to this specification are:

AE] A narralive description of the proposed system including
locations, kinds of trunks to be established, types of
oquipment existing and to be added, connecting company considerations
and the cutover date, if known.

1.02 X/. A map showing the geographic location of all central

offices and fixed radio sites to be included in this
system. It should also include road information, mileages and other
landmarks which can be used to locate the sites.

. 1.03 [27 A trunking diagram showing the quantity and type of circuits

Q 5 to be established betwecen each office. It should also

7 - includo mileages and typcs of facilities. Geographic relationships
botweoon offices must be maintained on this diagram.

1.04  /X] A narrative description of existing equipment which Purchaser
proposes to include in the new system. This description
should contain existing equipment manufacturer's name, model number,
location of equipmont, existing tower heights, interface levels and any
informiLtion which may help the Seller to better understand the Purchaser's

exisling syslem.

1.05 [27 A baseband spcctrum allocation chart illustrating existing

supergroup, rroup and channel assignhments between existing
Jocalions. Proposed freauency allocations may also be shown on this
chart,

1.06 127 A statement of connecting company engineering data. This
should include the type of connecting facility, quantity
anl type of trunks Lo be cstablished, types of signaling, and terminating
equipment to ba provided by the connecting company and other information
which may affecl the cost and time of cowpletion of this work.

| - 15 -
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1.07 /X/ A description of the multiplex and associated VF equipment
to be provided by the Seller. This should include a state-

mont of operating voltage, the number of channols for which the equip-
mont shall be arranged to expand, multiplex options such as frequency
synchronizallon or supergroup regulation, the number of circuits to be
wired, Lhe: number of circuits Lo be equipped, kinds of signaling to be
providod, kinds of voice frequency lerminating devices to be provided,
kinds of jacks, and any olher miscellaneous equipment. All equipment
should be listed by localion and circuit group with which it is to be
associatod. A statement of required operating net losses by trunk group
must. be included in this list. The Purchaser must also include a
complele doscriplion of its contral office trunk relay equipment to
which the now equipmenl will be connocted. Rack heights must be shown
for each location.

1.08 127 A description of the microwave equipment to be provided by
Seller. This may include a statement of operating voltage,
kind of configuration (diversity, slaudby, other), whether terminal or
rcpeater, preferred operating frequency band (2, 4, 6, 11 GHz) and
guantilies for cach location. Rack heights must be shown. :

1.09 [X7 A description of the order wire and alarm system to be

: provided by Seller. This should describe the line facilities
Lo bo usud, tho location of the alarwm center, the number of alarms and
control functions, maximum alarm and control function capability,
location of order wire appearanccs, and central office alarms to which
this c¢quipmenl will be connecled at the alarm center. State quantities
for each location.

1.10 /X] A description of the antenna systems to be provided by
, Seller. This should show the kind of towers (guyed or
solf-supported), desired wind loading, ultimate number of antennas,
Lype of antennas (parabolic, shrouded, horn-reflector), preferred trans-
mission line (Lypo of wave guide or coaxial cable) and tower lighting
information, if known. . '

1.11  /X] A description of power plant equipment to be provided by
Sellar. This should include Purchaser's battery

reservo requirement, a requirement for motor generators (when needed),
availabilily of commercial power, reliability of commercial power,
proferred baltery voltage, preferred type of battery (lead-calcium, etec.).
Quantities must be statled for each location. If Purchaser's power plant
is to be used, a statement of existing voltage, capacity, busy hour load
and charger capacity shall bo made for each location.

- 16 -
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REA Project No,__9090

1.12 [:7 A description of special equipment to be provided by Seller.
This should include special signaling, terminating or other
equipmont which has not been described in other addenda to this spec-
ification.

1.13 127 A description of the buildings to be provided by Seller.
This should include type of construction, size, specifications

and location of each building.

1.14 [27 REA Forms 772 and 772A for each standard masonry building
to be provided by Seller.

1.15 [x/ Detailed plans showing building modifications to be performed
by Seller. Plans should contain enough information to allow
Seller to obtain a firm construction bid on the work.

1.16 [27 A floor plan of existing buildings showing tentative and
existing equipment locations. The plan should be drawn to
scale and existing equipmenl should be identified.

1.17 [X] A plot plan sketch of cach site where building or tower
work is contemplaicd. This sketch should identify plot
boundaries, show existing structures, locate underground and overhead
utilat:os and show proposcd ]ocatlon of new construction. :

l 18 [:7 A description of Purchaser's spare parts requirements. This
should include the number of spare modules.the Purchaser
proposcs to stock for each active module whose failure can affect service
on ton or more circuits, Lthe number of spare passive modules for each
passive module whose failure can affect service on 60 or more circuits,
and a statement of the number of years supply of fuses and lamps to be
stocked by Purchaser.

1.19 157 A description of Purchaser's test equipment requirements.
This should include a requirement for a full complement of
Sollor's card extenders and all special test equipment manufactured by
Lhe Seller to service its equipnment.

1.20 /X/ A description of training to be provided by Seller. This
should include the number of employees to be trained, the
proforrcd training location (factory or field) and the level of training
desirod.

- 17 -
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REA Project No.___ 9090

1.21 H A description of documentation to be provided by Seller.
This should include path survey data, equipwent rack
profiles, floor plans, systom block and level diagrams and radio log
books. Quantitics shounld be stated.

1.22 E A statement of special considerations. This may include
assignment of responsibilities not covered elsewhere,
spncial operating conditions, soil information, etc.

1.23 @ The Seller shall submit information for the follow:lng itenms
' in Part IIJB: 1,01 %o 1.09, 1.11

- 18 -
REA Form 397d
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REA Project No. 9090
Addendum No. 1.01

System Description

The microwvave system contemplated by these specifications proposes
to (1) expand an existing microwave-multiplex system between Calabash
and Jasmin to include the existing CDO at Doche, (2) esteblish a new 120
vhaﬁnel capacity microwave link between Doche and King Mountein where it
will interface with the existing system and (3) establish a new 600 channel
capacity microwave system between Jasmin and Keystone. The seller will
provide a new building at Keystone. New equipment will dbe 1ns§:lled in
existing buildings at all other sites. The seller is to prov@de self-
supported towers at Keystone and Doche. At Keystone there is space to
lucate the tower on the ground at the rear of the existing central office
building. At Doche it will be necessary to place the tower on the roof
of the building due to the size of the lot. This will permit a planned
expansion of the building at that location. The tower supplier has stated
the existing towers at King Mountain and Keystone can accqnmodate an
additional 12 foot parabolic antenna.

Existing power plants are to be used aﬁ all sites except Keystone’
where a new power plant will be provided by the purchaser.v

Existing trunking arrangements, Doche-Jasmin and Keystone-Jasmin,
will be retained 1h service to supplement the new trunks. These are
carrier derived trunks which.will not be affected by this specification.
Al Keystone the purchaser will move the existing carrier terminals to the
new central office after the new office is cut over.

Addenda describing the requirements more fully are included.

- 19 -




REA Project No. _ 9090
Addendum No. 1.02
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Vi REA Project No. 9090
" Addendum No. 1.03
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REA Project No. 9090.

Addendum No. 1.04k
Description of Existing Equi nt ~ |
Which Purchaser Eopoces to Include in New System

The existing Calabash-King Mountain-Jasmin system containe a

Faritcolenge 6GHZ frequency diversity link between King Mountein and
Jasmin. The baseband is extended between Calabash and King Mountain
on a compoe:lbte coaxial cable as shown on the trunking diagram. Tower
heights are ;20' at. Jasmin and 80' at King Mountain.

The aerial coaxial cables are terminated in a Faritcolenge UB-2
wire line entrance link vhich is equalized and regulated for 600 channel
1odd1ng.

The multiplex is Faritcolenge 600M. It is. arranged to be uMd
to 120 channels at Calabash and Jasmin. Present use of super group II
is shown on the existing baseband ﬁemxency allocation chart attached
to this spacification. It is anticipated that 8G I will be established
for the Doche-Jasmin trunks.

Present side band levels into the radio are -4l dbm. Tone levels
into the radio from the alarm system should not exceed -30 dbm. The

wire line entrance 1link is a zero loss system.

The existing alarm system will be removed by the Purchaser.

- 22 =
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Existing Bassband Frequency Spectrum Allocstion Chart
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REA Project No.
Addendum No.. 1.o§g£

Location JARGES

Discussions with South Weys Ball : (connecting
company) regarding the method of interconnection have led

to the following conclusions:

Microwave

Baseband extension

Carrier
CAMA and outgoing operator trunks to be connscted
to B-2 esrrier through 23 DB pads on a b vire dasis.

VF

Signal ing .
Seller's out of band EXM leads to be interconnected

with Seller's SF signaling units associated with the

SWB N-2 systems.

-

-2 -
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REA Project No. 9090
Addendum No. 1.07

A

Location ﬁ yystone

Description of Multiplex and VF Equipment
to Be Provided by Seller

Multiplex equipmsnt to be provided by Seller shall be arranged

in accordance with requirements shown. It shall operate from

48 volts and shall be arranged for expansion to 60

channels
Seller shall equip each miltiplex terminal with
Frequency synchronization ()
Group regulation (x)
Redundant carrier supply  (x)
Other : -
Qty. 12 channel ends to be provided by Seller.
Teruinating devices to be provided by Seller are shown.

~ Jackfields shall be supplied as shown.

Floor space for 1 19" equipment racks is available

for this equipment. Racks provided by Purchaser -
Seller X .
Rack height 9°' 0" Rack description__Top Supported .




Termination
Requirements

REA Project No.
Addendum No. 1.07

Location 'DOCHE
“xkpToR

Circuit Oroup Designation and/or Description

Jasmin

*B W

*B W *B W

TRURK SIGHRALING
W, ROD.’

Loop

C.0, TRUNK

Ckt. Mfr,
Ckt. No. and
Options

TERMINA'TION
uUW or 2w

PN or Comp
Net

MULTIPLEX SIGNALING
In or Outof

Band
NISC. EQUIPMENT
Pads

Pulse Link
Reptr.

DX, CX, IMX
Repeat Coils

«ACK STRIPS

M, LW, Sig.
Mon, Other

Net Lous

Strosbeng
8D 7040
X, L

Comp. Bet

Out of Band

2.5 db

1.2)

*B Equip.
W Vire Only



REA Project No.
Addendun ¥Wo. 1.

RF oquipment to be supplied by Saller ghall cperate from
b8 volts DC.
- repeaters shall be furnished by Seller.
1 terminals shall be furnished by Seller.

RPF aguipment supplied by Seller shall operate in a (F. IIV.)

(s. D0rv.) (H. STDBY) (OTHER) Non-Standdy  configuration.

Floor space available for Qty) 1 19" equipment racks

is available for this oqd.picnt. Racks provided byhu'ohuor
- Seller X e

- Rack height___9' O" « Rack desoription 1op eupportesd




REA Project No. 9090
Addendum No. 1.09

Location JASIN

DESCRIPTION OF ORDER WIRE AND ALM SYSTEM
TO0 BE PROVIFED BY SELLER

A station alarm system is to be provided hy Seller and -arrahged

an follows:

Tine facility to be used (BB) X (WIRE) - .

Qty. alm functions

Qty. control functions

1&0%

Local display ()

Expandable to__ }0 alms Q controls

' 30 stations.
Master terminal/s (Qty.) 1* .

Equip master term:foal with alm. contacts to permit

interconnection to C.O. vmajor X - wnor X
audible X alarm system.
An order wire is to be provided by Purchaser_fToyard King Mountsin
Seller Toward Keygt, and arranged as follows: '

Tel set appearance at this location X .
Fxtension via - facilities to . .
Floor space for Qty. - 19" racks is available for

this equipment. Racks provided by Purchaser X

Seller - Rack height - Rack description

#This alarms system to replace existing alarm system on

Calsbash-King Mountain-Jasmin system.

- 28 -
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REA Project No.
Addendum No. 1.10

Location KEYRTONR

DQCHE.

" DESCRIPTION OF ANTENNA SYSTEM
70 BE PROVIDED BY SELLER

Antenna supporting stmcfure supplied bySellei Xux -

shall be (GUYED) - (s.8.) X

(OTHER) - , and located in accordance with

attached plot plan swetch.

Fxisting antenna supporting structure ie a Mfr. —

Model .

Tower lighling and ala‘rm relay panel to be provided by Seller |
X (12 required by FAA) . |

Antcnnas transmission line, pressurization and necessary hardware
to provide a complete antennz system are to be supplied by

Purchaser - Seller xe B

Protective covering and/or anti-icing shall be provided by

Seller X o

Additional antenna system features to be provided by Seller are:

 ®Antennas to be shrouded type if mounted on towers.
##8eller to modify building at Doche per attachment to this

specification to support roof-mounted tower.




REA Project No.
Addendum No. 1.11

Location JASMIN

Commercial AC 1s X is not = available at this

location. Normal variatian of AC volfage is + 12

volts. |

Edsting ‘central office battery to be used with proposed
equipment is A8 volts. Ampere hour capacity of
existing battery is 150 . Present busy hour load

15 T4 amps. A b hour busy load reserve mst
be retained if proposed equipment is powered from existing
battery.

New battery plant to be provided by Purchaser -

Seller - shall be' - volts., A - hour

busy load reserve is required. ~

Addi tional batt. accessories to be provided by Seller are:

Fxist.ing charger capacity is 5 amps.

Purchaser X Seller - shall provide (Qty.)
1 charger/s rated at 25 amps, 48
- volts DC.
Fxisting standby generator is rated at % KVA.

New standby generator provided by Purchaser -

Seller - shall be rated at - KVA.

A complet.ek - fuel system, exhaust system ahd air

circulation system is to be prov:l‘ded by Purchaser -

Seller - .

-3,0-
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‘REA Project No.
Addendum No. 1.13

Location KEYBTCEE

Building to be provided by Seller shall be 15 ft. x
20 ft. . | -

Standard masonry comstruction X other .
Building to be fully X  partially «  equipped with
framing and cable rack by seller. Framing height @on floor

18 9' 0" rf¢.

~ Framing and cable rack in. existing building to be provided by

Purchaser - ___Seller ndE .
A.C. and D.C. distribution cabling in existing building to be

provided by Purchaser - Seller - .

Orounding system shall be provided by Purchaser -

Seller. X .

Other building requirements to be provided by geller Xe o

#Air conditioning end electric heat as showvn on T72A Dvg.
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Not.e.n
Wide flange I-beams to be sized when final

‘
‘e

3.

ho

tower reactions are known. .

This platform design to be used for S.S. tower
heights not to exceed 50'.

Anchor bolt setting, size, and quantity to

be determined when final tower moments

and reactions are known.

Remove roofing to permmit bearing block to rest
on concrete surface. Waterproof with pitch
pocket or equivalent.

Platform design to be appmved by consultant

for Bender Tel. Co.

- 33 -
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e cmamsr e

B.xﬂd:Ln‘ Modification

to
Provide Tower Platform
at
Doche CoDoOo
Bender Tel. Co.

o
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REA Project No.
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REA Project No. _9090

Addendum No. 1.17

N

TOWER TO B8E LOCATED
\\ v SHADED AREA

\ \/‘/
\ LOTS 488
SECTION 24

KEYSTONE CO.
ALA.
R \
BUILDING \

\exnnsuon
\

SCALE ‘10280’

PLOT PLAN

KEYSTONE C.0.
5 B8ENDER TEL.COMPANY
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REA Project !E'-:?ﬁ—— -
Addendum No. Y. (

Location JASMIN
DESCRIPTION OF SPARE PARTS
REQUIREMENTS TO BE CONSIDERED BY SELLER
ticller shall supply spare equipment as follows:
1.1 Uparc module for each active module which can affect service
on LO or more circuits.
i.;" Spare module for each passive module which can affect 60
or more circuits.
1.} Upare fuses and lamps based on estimate of quantity required
f'or one year of equipment service.

Addendum No. 1.19

DESCRIPTION OF TEST EQUIPMENT
TO BE PROVIDED BY SELLER

Seller shull provide test equipment based on the following considerations:

L.1L A maintenance center at Jasmin to be equipped to provide

routine maintenance.

1., A mulntenance vehicle equipped to provide routine maintenance

ut other Lécations .

1.3 'Test equipment to be only those itenis manufactured by microwave

and multiplex manufacturer shown in Seller's proposal.
Seller is encouraged to include u list of recommended test equipment

to be supplied by others. ‘ [ ¥

- 36 -
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P REA Project No.
Addendum No. 1.20

Location JASMIN

: DESCRIPTION OF TRAINING
: TO BE PROVIDED BY SELLER

teller shall offer to conduct a system maintenance training course at

leller's X Purchaser's - location for (Qty) 2 Purchaser's employees.

L Tralning, objectives are to provide working knowledge of emergency and

rouline maintenance procedures required to keep the system performing
sullstuctorily. The Seller shall be responsible for providing all
teainlng aids, materials, test equipment and instructors. Seller shall

nrovide system equipment when training is conducted at Seller's location.

X\ Purchnser's system shall be used for training when classes are conducted

ul. Purchaser's location.

Addendum No. 1.21

DESCRIPTION OF DOCUMENTATION
70 BE PROVIDED BY SELLER

__3 secls of instruction manuals shall be provided by Seller for each
Lype of equipment.

__3 sets of path surveyAdata.

__3 sets of rack profiles and.floor plans.

3 sets of the system block and level diagram.

__+' radlo log books.

Documentation in addition to above items shall be provided by Seller

a3 f'ollows:

- 37 -




REA Project No. 9030
Addendum No. 1.22

The equipment, materials and installation that comprise this
system shall mset the requirements of Parts I, II lM. III of
£h1u specification (REA Form 397d).

Path information based on & map '-tudy is adequate for a
proposal. However, cost of a site survey shall be included in
the proposal.

Normal soil shall be assumed when preparing tower and
dbuilding foundation proposals. Variations shall be treated by
contract amsndments.

Seller shall provide technical date required to complete FAA
-and FCC forms. Seller - jurchaser X wvill provide
and ca:pl.ou FAA and FCC forms and submit them to these agencies

sfter purchaser signs them.

- 38 -
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REA Project No._ 9090

‘Seller__Faritcolenge

PART 11IB

POINT-TO-POINT MICROWAVE RADIO EQUIPMENT
SELLER'S TECHNICAL DATA

(Seoc REA TE&CM Section 933)

1. Gollor's addenda to this specification are:

1.01 117‘ A list of mitorial and scrvices to be provided by Seller
for each localion. This should include training.

.07 [27 A list of spare parls to be provided by Seller.

1.073 Zi7 A list of tesl equipment Lo be provided by Seller. This
should include Seller's recommended list of test equipment

mamfactored by others,

1.0 QE] Calculaled noisoe performance for each trunk group. This
should include a summation of the noise contribution of

all) radio links and multiplex terminals in each trunk group.

1.0% [g? Calculaled maximum power required at each site for equipment.
providad by Seller.

1.06 [z7 A funclional block diagram of the system showing the voice
frequency, multiplex and RF baseband arrangement. This
should illustrate Lhe proposed plan at baseband drop and insert locations,
and the planncd melhod of extending the baseband where applicable.

1.07 /] A funclional block diagram of the order wire and alarm
system. This should illuslrate bridging arrangements,
auxiliary amplifiers, lone frequencics, location of alarm center and

localion of speceial fillers.
1.08 457. A chart of the baseband spzctrum allocations for this system.

This should illustrate supergroup, group and channel assign-
menl.s botween all localions.  Fxisting and proposed assignments should

be ‘shown.
1.09 [§7 Prelininary radio frequency engincering data for each micro-
wave path. This should include tentative site locations,
path lengths, antemna sizes, transmission line information, calculated
fade margin and a propagation recliability estimate.

-39 -
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REA Project No., 9090
Seller Faritcolenge Q:;/

1.10 /] Building plans and general specifications for non-REA
buildings to be provided by Seller. This should include

foundalion dclails, structural details, size of building, interior
and exlerior finish details, electrical plan and temperature control

plan.

1.11 X7 A projcct completion schedule. This should include time
allocations for Lhe palh survoy, FCC activity, equipment
manufacture, system engineering, construction work, equipment install-
ation, linc-up, and Llesting in order to meet the cutover date.

(N I [:7 Ix:vialions or excoptions (see last paragraph on page 1 of
REA Form 397).

REEA Form 397d



REA Project No.
Seller Faritcolen
Addendum No. 1.01

LIST OF MATERIAL AMD SERVICES T0
BE PROVIDED BY SELLER

Seller vill engineer, furnish, and install the following:

Jsan

(i) 6 GHZ Faritcolemge non-standby RF terminal

(1_) Ant.onﬁ system including Andy 12' shrouded antenns,
wvave guide and pressurization system. Antenna to be
mounted or existing tower.

(1) Multiplex terminal u?ranged for 120 channels consisting of
3 racks of equipment. Colen model 120 M. 8G, GP, and channel
equipment to be provided per attached baseband fregquency
allocation chart.

(1) V.F. equipment rack containing term sets, PH'., and pads
per Pu.rt IIIA of specification.

(1) V.F. equipment rack containing SF common equipment and SF
units per Part IIIA of specification.

'(3) Sets of documentation per Part IIIA 61’ specification

(36) Faritcolenge channel units mounted in existing p].ui 3
additional cheannel ‘bank shelves.

(1) Set SGl1 and Gl, G2, G3 plug-in modules. Faritcolenge
Model 60OM. '

(1) Alarm center equipped for 3 statioms. 10 slarms/statfon.

Moose, Model A-3.

-4 -




REA Project No.

9090

Seller Faritcole
Addendum No. 1.02,

LIST OF TEST BQUIPRMENT

e
1.03

Seller proposes to provide the test equipment dnét‘bod in Part IIIA

for the sum of $k,200.

(1)
(1)
(1)
(1}
(1)
(1)
(1)

NOTE:

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

LIST OF SPARE PARTS

pre amplifier

I.F. etrip

liziter discriminator
transmit modulator
baseband amplifier
RF power supply L8V
RF power supply 24V

These RF units for 2 GHZ system. Existing speres to be used

for newv 6 GHZ.
8G 1 modulator
SG 1 demodulator
GP 1 mod, demod
GF 2 mod, demod
Gp 3 " "
multiplex pover supply
baseband receive amp.

baseband transmit emp.

Set fuses, lemps (1 yr. supply)

TOTAL PRICE $3,200
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TABLE II

REA Project No,
Seller Faritcolen '
Addendum fo, T.0h ———

SYSTFEM NOISE SUMMARY

(SEE NOTES)
CIRCUIT GROUP TPMENT NOISE CONTRIBUTION
| INITIAL | MAX,
LOADING LOADIN
1. _CALABASE  TO JASMIN RF 200 PV 300 W
MUX 15 100
Misc. (W.E.L.) 25 ho
TOTAL 300 PW k4o PW
2, _bocum . TO _JASMIN ‘ RF 315 510
MUX 10 100
~ MISC, - -
TOTAL 455 PW 610 PW
3. KEYSTONE TO JASMIN RF 210 330
| MUX ~ 15 100
MIScC. - -
ToTAL 285 W k30 PW
. T0 RF
MJX
MrSC.
TOTAL
5. 'T0 RF
NOTES: MUX
). Noise may be stat.ed in any units MISC
in current use providoed they are ‘
related to the 0 T.L.P, TOTAL

2. Noise in worst direction of
transmission for each circuit group.

- 43 o




REA Project No.

Seller _Faritcolenge

Addendm No. 1.05

SUMMARY OF CALCULATED POWER
' DRAIN FOR RACH SITE

JABMIN

KEYSTONE & DOCHE

KING MOUNTAIN

CALABASH

_h_o_gation

JASMIN

KING MOUNTAIN

EQuIp PR _(Amps)
RF 3.1
MUX (KRew) 8.3
MUX {Existing) - T.2
BF 2.“
AIM 21
RF 3.1
MUX 8.3
AIM 1.7
RF 7.2
AL L1
MUX 2.4
POWER PLANT RECOMMENDATIORS
Battery Charger |
Increase capacity Add Charger

-y -

Add Charger

;

13.1

8.9
2.4

e —

\

N



KING MT.

EXIST.
CONR
RP

3

QY

760

Oloaﬂl AL

_q"-

2C6NE RFP

/)

v

]

geNE Ar

DOCHE

7
JASMIN
EXIST.
- CSHE (¥1})
Re RE
ALM CENTER
bvtt
3 3 ¢ o
> = ¥ 3
e 2 35 %
e 2 =
r ® v
" » » =
» & T o
/ - L ] -
= >
E

NOTES-
I USE EXISTING UNUSED
LEG OF VF BRIDGE IN
6 GHZ TERMINAL -
ORDER WIRE CKT.
2.LOW PASS FILTER IN
EACH ORDER WIRE

TERMINAL HAS MIN.

50 DB REJECTION AT 3000HZ

FUNCTIONAL BLOCK
DIAGRAM OF ORDER
WIRE & ALM SYSTEM
FOR
BENDER TEL. CO.
JASMIN , OKLA.

KEYSTONE

S ONE
RP
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B+ Rellability -

REA Project No. 90G

Seller Faritcolenge
Addendum No. 1.09

RF HOP ENGINEERING DATA

Central Office or Site Ident.

JASMIN | OLD NTN. . KEYSTOME
Latitude (N) : | 47-03-34 | U7-18-28 4_-‘!7-18-06
Longi tude (W) ' 93-55-3b | 93-35-58 1 93.26.48
Grond. Elevation Rel. to MSL ' 1340
| 3 L W16 . i30.. .
Type of Ant. Supporting Struct. : e
Guyed, 8.8., A-Frame, Other 3s L 88 _._ 88 _
Type of Antenna - Dish, D-R — . e
Shrouded Dish, H-R, Passive Shrouded M Pllnim o _Bhr_mded Dinh
Auntenna Size _ 12 ‘ . k0.x60 0 . ___ 12 -
O1sh - Reflector Separation Ft. o .
of Hadiating Surface Above Gnd, 115 . 23 . 135
" Transmission Line Ft. . - e e
 Wave Guide Rigid 2/100 Ft. 155 0 __a5
Urlveli}uide Flex | 2 79 6 ) - e _6_4 ———
lncluded Horiz, £ of Passive Rptr. , - ) 129° =
Terminal, Active Rptr., Pass. Rptr. Term. Passive Rptr. Tern.
. Diversity - Freq., Bpace, Other o - - e
. Ron Diversity - Hot, Cold 8tdby Non-Div. Non-Di
!
Frequency Band GHZ P 6.175 6.175
Frequency Separation % _ { - ——e
Fresnel Zone Radius Fraction i .6 N b
K Factor 4/3, 1, 2/3, Other - 1 I S
Tree Growth Allowed Ft. A5 S 5 B 'r_
Fade Margin ObJective DB = ko 3
Path Length Mi. i __23.0 1.7 ' L
Path Loss (Free Space) o mB | 139.7 . |_13.0 . _ _
Antenna System Losses B | 3.1 co_ W2
Misc. Losses B | 13 13 i,
Total [ kb i 135.6 Lo
Antenna System Geins . DB _Wb,5 457 i 57T+ kb5 1
Transmitter Gain, Bffective DB [ _ _ VRN N S
Total S £ T S (v T
C-.lculated Received Power DM - S 7 S S
Minimug Receive Pvr for 30DB S/N I S

in 3.1 KHZ Baseband Slot oM - O - S S
Fade Margin Calculated DB i 4.3 .. 40,3 __ |
Time Below Free Space (Rayleigh) $ | 2005 | .001 ;

3. of Time Belov Free Spece ( £s) % L .006 L_._ P T
Diversity Improvement (Ls"® )  J }Alﬂllnl 2% Be R S
Propagation Reliability (100-Z 4, )% (100 - .006 = .99h‘, o © 99.99+

- |
- )‘8 _' \ [ l



REA Project No.

Seller _Faritcolenge

Addendum No. 1.11
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PROJECT COMPLETION

SCHEDULE

FOR

BENDER TEL. CO

OKLA.
11, 8. GOVFRNMENT PRINTING OFFICF : 10170 Ne-1370/317

JASMIN
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