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DEPARTMENT OF AGRICULTURE
Rural Utilities Service
7 CFR Part 1755

RUS Performance Specification for
Line Concentrators

AGENCY: Rural Utilities Service, USDA.
ACTION: Final rule.

SUMMARY: The Rural Utilities Service
formerly the Rural Electrification
Administration (RUS) hereby amends its
regulation on RUS Telecommunications
Standards and Specifications for
Material, Equipment and Construction
by codifying the RUS bulletin
concerning RUS Performance
Specification for Line Concentrators,
RUS form 397g. This specification has
been incorporated by reference and will
be rescinded after the effective date of
the final rule. The specification updates
the end product performance
requirements brought about through
technology advancements since this
specification was last issued on July 29,
1985.
DATES: Effective date. This regulation is
effective on September 28, 1995.
Incorporation by reference.
Incorporation by reference of
publications listed in this final rule is
approved by the Director of the Federal
Register as of September 28, 1995.
FOR FURTHER INFORMATION CONTACT: Mr.
John J. Schell, Chief, Central Office
Equipment Branch,
Telecommunications Standards
Division, U.S. Department of
Agriculture, Rural Utilities Service,
room 2838-S, AG Box 1598,
Washington, DC 20250-1500.
Telephone: 202—720-0671.

SUPPLEMENTARY INFORMATION:
Executive Order 12866

This rule has been determined to be
not significant for purposes of Executive

Order 12866 and therefore has not been
reviewed by OMB.

Executive Order 12778

This rule has been reviewed under
Executive Order 12778, Civil Justice
Reform. This rule:

(1) Will not preempt any state or local
laws, regulations, or policies, unless
they present an irreconcilable conflict
with this rule;

(2) Will not have any retroactive
effect; and

(3) Will not require administrative
proceedings before any parties may file
suit challenging the provisions of this
rule.

Regulatory Flexibility Act Certification

RUS has determined that this rule
will not have a significant economic
impact on a substantial number of small
entities, as defined by the Regulatory
Flexibility Act (5 U.S.C. 601 et seq.) the
RUS programs provide and finance
grants and loans to RUS borrowers at
interest rates and terms that are more
favorable than those generally available
from the private sector. RUS borrowers,
as a result of obtaining Federal
financing, receive economic benefits
which ultimately offset any direct
economic costs associated with
complying with RUS regulations and
requirements.

Information Collection and
Recordkeeping Requirements

In compliance with the Office of
Management and Budget (OMB)
regulations (5 CFR Part 1320) which
implements the Paperwork Reduction
Act of 1980 (44 U.S.C. 3501 et seq.) and
section 3504 of that Act, information
collection and recordkeeping
requirements contained in this rule have
been approved by OMB under control
number 0572—0059. Comments
concerning these requirements should
be directed to the Office of Information
and Regulatory Affairs of OMB,
Attention: Desk Officer for USDA, Room
10102, NEOB, Washington, DC 20503.

National Environmental Policy Act
Certification

The Administrator has determined
that this rule will not significantly affect
the quality of the human environment
as defined by the National
Environmental Policy Act of 1969 (42
U.S.C. 4321 et seq.). Therefore, this
action does not require an

environmental impact statement or
assessment.

Catalog of Federal Domestic Assistance

The program described by this rule is
listed in the Catalog of Federal Domestic
Assistance Programs under number
10.851, Rural Telephone Loans and
Loan Guarantees. This catalog is
available on a subscription basis from
the Superintendent of Documents, the
United States Government Printing
Office, Washington, DC 20402.

Executive Order 12372

This rule is excluded from the scope
of Executive Order 12372,
Intergovernmental Consultation. A
Notice of Final Rule entitled
Department Programs and Activities
Excluded from Executive Order 12372
(50 FR 47034) exempts RUS and RTB
loans and loan guarantees, and RTB
bank loans, to governmental and
nongovernmental entities from coverage
under this Order.

Background

RUS makes loans and loan guarantees
to telephone system to provide and
improve telecommunications service in
rural areas, as authorized by the Rural
Electrification Act of 1936, as amended,
7 U.S.C. 901 et seq., (RE Act). RUS
maintains a system of construction
standards and specifications for
materials and equipment. In accordance
with the RUS loan contract, these
standards and specifications apply to
facilities constructed by RUS telephone
borrowers.

Presently, RUS Bulletin 345-185, RUS
Performance Specification for Line
Concentrators RUS Form 397g, dated
July 29, 1985, is incorporated by
reference at 7 CFR 1755.97. Because of
the many improvements in technology
since the specification was last issued,
RUS believes that by updating and
codifying the revised specification,
borrowers will be provided with an
opportunity to improve and increase
subscriber services through enhanced
system designs brought about through
the technological advancements in an
economical and efficient manner.

General Comments

Public comments regarding the
proposed rule (59 FR 19661, April 25,
1994) were received from AT&T and
Hastad Engineering Company. These
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comments were taken into consideration
in preparing the final rule.

1. Comment. One commenter stated
that the first sentence in paragraph
(a)(iii) should be modified to read
“* * * without loss of individual
identity by either physical or electronic
means.”

Response. The intent of this
requirement is to ensure that the
identities of the lines connected to the
remote line concentrator terminal are
known at the central office. RUS feels
this paragraph is a clear statement of
this requirement.

2. Comment. One commenter stated
that “‘at a minimum”’ should be added
following “The concentrator system
shall communicate with the standard T1
transmission format” in paragraph
(b)(2). .

Response. RUS agrees and this change
has been made.

3. Comment. One commenter stated in
the phrase ““0.5 percent per month of all
equipped cards in all system terminals
after 6 months” in paragraph (c)(1)
“system’ should be changed to
‘'systems.”

Response. In this context, the word
“system”’ refers to the line concentrator
system. The reliability requirement is
meant to be applicable to each
concentrator system individually.

4. Comment. One commenter stated
that RUS should consider specifying a
sine wave output for ringing generators
in paragraph (f)(3)(ii).

Response. A sine wave output is one
of the requirements for the acceptance
of ringing generators by RUS. RUS does
not feel that it is necessary to reiterate
this requirement in the line concentrator
specification.

5. Comment. One commenter stated
that consideration should be given to
providing an upper limit for loop
current in paragraph (h)(2).

Response. The minimum current
requirement ensures proper operation of
the subscriber’s station equipment. The
maximum current is largely dependent
upon the design of the line
concentrator’s line circuit. This
specification is intended to be an
operational rather than a design
specification and RUS does not feel that
a maximum current requirement is
necessary in that light.

6. Comment. One commenter stated
that the impedance of 900 ohms in
paragraph (h)(3) is for D66 loaded
cables, not non-loaded cable pairs.

Response. From a hybrid balance
standpoint, 900 ohms in series with a
2.16 microfarad capacitor is not a very
good match for either loaded or non-
loaded loops. For this reason most
switching equipment uses hybrid

termination networks more closely
matching the characteristic impedances
of the loops. However, as a compromise
the 900 ohm termination was used in
determining transmission requirements
stated in paragraph (h)(3).

7. Comment. One commenter stated
the requirement for a central office
repeater and a DS1 bit stream may be a
roadblock to the technical innovation.
The STMP requirements for high bit rate
services may not be supported by the
low bit rate in paragraph (h)(20)(iv)(A).

Response. RUS agrees and has
removed the repeater requirement and
made the DS1 rate a minimum.

8. Comment. One commenter
suggested two additions in paragraph
()(@)(ii)(A): (1) Require testing of
equipment with 100 Hz impedances
beyond the 50 ohm maximum RUS has
proposed, to a new maximum of 100
ohms, and (2) reduce the current surge
test peak to 100 A from the required 500
A but require 25 plus and minus surges
instead of the plus and minus five
surges that RUS proposed.

Response. RUS evaluated the proposal
by estimating the relative overall power
that would be dissipated by the 100 Hz
paths under the RUS proposal and the
commenter’s proposal.

Because this proposal requires
additional testing of 100 Hz impedance
paths beyond the 50 ohms and because
the proposer’s method of testing for
overall and single surge power
dissipation is less demanding on paths
less than 5 and 10 ohms and more
demanding for impedance paths greater
than 5 and 10 ohms, respectively, RUS
prefers to retain the requirement as RUS
proposed it.

9. Comment. One commenter
proposed in paragraph (j)(1)(iii)(B) that
for 100 ohm, 60 Hz, impedance paths,
using a 600 volt power supply and 86
ohm current limiting resistors (rather
than the required 700 volt power supply
and 100 ohm current limiting resistors)
would result in approximately the same
amount of current flow.

Response. Although not stated, RUS
assumes that the commenter is
suggesting the requirement be changed
to allow the different power supply
voltage and current limiting resistors. In
evaluating the circuit testing
differences, RUS calculated that the
commenter’s proposal would result in
4.2 amps of current while the RUS
proposal would cause 4.7 amps. Thus,
the commenter’s proposal results in a
0.5 amp less current. Although 0.5 amp
is not a major reduction (5 percent
relative to the 10 amp maximum
specified in the RUS proposal), it
nevertheless is a 5-percent reduction.

The commenter’s suggested power
supply voltage is also 100 volts lower
than the RUS specified supply and it
will not provide the same voltage stress
that is contained in the RUS proposal.

RUS believes the Sixty Hertz Current
Carrying test as proposed by RUS is
necessary to properly test the system.

10. Comment. One commenter
proposed in paragraphs (j)(2)(iii) (D) and
(E) that the Voltage Impulse Test be
modified to allow use of another
waveshape (both peak and rise and fall
times) and that for both the Voltage
Impulse Test and the Arrester Response
Delay Test that RUS allow results
obtained by other organizations as part
of their compliance testing to be
acceptable for RUS compliance.

Response. RUS always attempts to
accept test results conducted for other
purposes as supporting data for RUS
requirements when the data presented is
equivalent or more stringent than RUS
requirements.

All five tests are required to be
conducted in a specific sequence and as
quickly as possible; the endeavor is to
inflict all stresses, one after another, in
a very short time period for the total
testing.

Testing conducted for other
organizations, most likely, will not
satisfy the concerns intended for the
RUS electrical protection tests. In
addition to not using the RUS specified
waveshapes, tests by other organizations
usually do not involve all the individual
tests in the sequence required nor are
they completed at the same time in the
quick time frame required by RUS;
results of various types of testing often
may not be for tests conducted on the
exact same test samples. In a number of
cases, certain tests by other
organizations are expected to destroy
the product to be certain there is no fire
or shock hazard. Although RUS is
certainly interested in knowing of such
hazards, the purpose of the RUS
electrical protection testing is to see
whether the line concentrator can
withstand the specified surges and
operate without any difficulty following
the testing. Since test samples are
destroyed by these other types of tests,
such product evaluations cannot be
made.

Because the test results suggested by
the commenter are usually completed
piecemeal and do not provide the
overall rigorous test withstand concerns
that RUS seeks, RUS cannot accept this
suggestion to allow alternative
waveshapes and prefers to retain the
waveshape proposed in the proposed
rule.

11. Comment. One commenter stated
that RUS should provide a standard
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requirement for 120/240 volts AC in
paragraphs (g)(2)(vii) and (I)(2)(iii).

Response. RUS agrees and has made
this change in paragraphs (g)(2)(vii) and
(D).

12. Comment. One commenter stated
that battery heaters as specified in
(D(3)(iv) should not be a required item
as determined by the bidder, but should
be available as an option for the
purchaser to accept or reject.

Response. RUS agrees and has
changed this paragraph to read “when
specified by the owner.”

13. Comment. One commenter stated
that since line concentrators are often
installed by the purchaser, the bidder
cannot provide job drawings as required
in paragraph (p)(2)(iv). The commenter
also stated that a minimum of three sets
of drawings should be supplied for each
central office involved rather than for
each concentrator.

Response. RUS has added an
additional requirement in (p)(2)(v) when
installation is to be done by the bidder.
This requirement states that a complete
set of drawings shall be provided, such
as floor plans, AC power access and
grounding parameters. RUS has also
stated that three sets of drawings are
required per central office rather than
per concentrator.

14. Comment. One commenter stated
that an appropriate secondary arrestor
should be provided in the remote
terminal cabinet.

Response. Paragraph (g)(2)(vii)
requires that a secondary arrester be
provided.

15. Comment. One commenter stated
the specification should include a
requirement for a remote cabinet ground
lug, either on the cabinet’s outside or
mounted in the interior.

Response. Paragraph (q)(2)(ix) has
been changed to include ground lugs.

List of Subjects in 7 CFR Part 1755

Incorporation by reference, Loan
programs—communications, Reporting
and recordkeeping requirements, Rural
areas, Telephone.

For the reasons set out in the
preamble, RUS amends chapter XVII of
title 7 of the Code of Federal
Regulations as set forth below.

PART 1755—TELECOMMUNICATIONS
STANDARDS AND SPECIFICATIONS
FOR MATERIALS, EQUIPMENT AND
CONSTRUCTION

1. The authority citation for part 1755
is revised to read as follows:

Authority: 7 U.S.C. 901 et seq., 1921 et
seq., 6941 et seq.

§1755.97 [Amended]

2. Section 1755.97 is amended by
removing the entry RUS Bulletin 345—
185 from the table.

3. Section 1755.397 is revised to read
as follows:

§1755.397 RUS performance specification
for line concentrators.

(a) General. (1) This section covers
general requirements for a line
concentrator (LC) system. This system
shall operate in accordance with the
manufacturer’s specifications.
Reliability shall be of prime importance
in the design, manufacture and
installation of the equipment. The
equipment shall automatically provide
for:

(i) Terminating subscriber lines at a
location remote from the serving central
office;

(i) Concentrating the subscriber lines
over a few transmission and supervisory
paths to the serving central office; and

(iii) Terminating the lines at the
central office without loss of individual
identity. A subscriber connected to a
line concentrator shall be capable of
having essentially the same services as
a subscriber connected directly to the
central office equipment (COE). Intra-
unit calling among subscribers
connected to the concentrator may be
provided, but is not required.

(2) Industry standards, or portions
thereof, referred to in this paragraph (a)
are incorporated by reference by RUS.
This incorporation by reference was
approved by the Director of the Federal
Register in accordance with 5 U.S.C. 552
(a) and 1 CFR part 51. Copies of these
standards are available for inspection
during normal business hours at RUS,
room 2838, U.S. Department of
Agriculture, Washington, DC 20250 or at
the Office of the Federal Register, 800
North Capitol Street, NW., suite 700,
Washington, DC.

(3) American National Standards
Institute (ANSI) standards are available
from ANSI Inc., 11 West 42nd Street,
13th floor, New York, NY 10036,
telephone 212-642-4900.

(i) ANSI Standard S1.4-1983,
Specification for Sound Level Meters,
including Amendment S1.4A-1985.

(ii) [Reserved]

(4) American Society for Testing
Materials (ASTM) are available from
1916 Race Street, Philadelphia, PA
19103, telephone 215-299-5400.

(i) ASTM Specification B33-91,
Standard Specifications for Tinned Soft
or Annealed Copper Wire for Electrical
Purposes.

(ii) [Reserved]

(5) Bell Communications Research
(Bellcore) standards are available from

Bellcore Customer Service, 8 Corporate
Place, Piscataway, NJ 08854, telephone
1-800-521-2673.

(i) TR-TSY-000008, Issue 2, August
1987, Digital Interface between the SLC
96 Digital Loop Carrier System and a
Local Digital Switch.

(ii) Bell Communications Research
(Bellcore) document TR-TSY-000057,
Issue 1, April 1987, including Revision
1, November 1988, Functional Criteria
for Digital Loop Carrier Systems.

(iii) Bell Communications Research
(Bellcore) Document TR-NWT-000303,
Issue 2, December 1992, including
Revision 1, December 1993, Integrated
Digital Loop Carrier System Generic
Requirements, Objectives, and Interface.

(6) Federal Standard H28, Screw-
Thread Standards for Federal Services,
March 31, 1978, including Change
Notice 1, May 28, 1986; Change Notice
2, January 20, 1989; and Change Notice
3, March 12, 1990. Copies may be
obtained from the General Services
Administration, Specification Section,
490 East L’Enfant Plaza SW,
Washington, DC 20407, telephone 202—
755-0325.

(7) IEEE standards are available from
IEEE Service Center, 445 Hoes Lane,
P.O. Box 1331, Piscataway, NJ 08854,
telephone 1-800-521-2673.

(i) IEEE Standard 455-1985, Standard
Test Procedure for Measuring
Longitudinal Balance of Telephone
Equipment Operating in the Voice Band.

(ii) [Reserved]

(8) RUS standards are available from
Publications and Directives
Management Branch, Administrative
Services Division, Rural Utilities
Service, room 0180, South Building,
U.S. Department of Agriculture,
Washington, DC 20250-1500.

(i) RUS Bulletin 345-50, PE-60 (Sept
1979), RUS Specification for Trunk
Carrier Systems.

(ii) [Reserved]

(b) Types of requirements. (1) Unless
otherwise indicated, the requirements
listed in this section are considered to
be fixed requirements.

(2) The concentrator system shall
communicate with standard T1 digital
transmission format at a minimum
between the concentrator and central
office terminals. Analog conversion
functions at remote and central office
terminals shall be capable of being
eliminated to accommodate end-to-end
digital transmission.

(3) The LC shall operate properly as
an integral part of the telephone
network when connected to physical or
carrier derived circuits and central
offices meeting RUS specifications and
other generally accepted
telecommunications practices, such as
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Bellcore documents TR-NWT-000303,
Integrated Digital Loop Carrier System
Generic Requirements, Objectives and
Interface; TR-TSY-000008, Digital
Interface between the SLC 96 Digital
Loop Carrier System and a Local Digital
Switch; and TR-TSY-000057,
Functional Criteria for Digital Loop
Carrier Systems.

(4) For RUS acceptance consideration
of a LC, the manufacturer must certify
and demonstrate that all requirements
specified in this section are available
and in compliance with this section.

(5) Certain requirements are included
in this section for features which may
not be needed for every application.
Such features are identifiable by the
inclusion in the requirements of some
such phrase as “when specified by the
owner” or *‘as specified by the owner.”
In some cases where an optional feature
will not be required by an owner, either
now or in the future, a system which
does not provide this feature shall be
considered to be in compliance with the
specification for the specific installation
under consideration, but not in
compliance with the entire
specification.

(6) The owner may properly request
bids from any supplier of an RUS
accepted LC whose system provides all
the features which will be required for
a specific installation.

(7) When required by the owner, the
supplier shall state compliance to the
Carrier Serving Area (CSA)
requirements, as stated in Bell
Communications Research (Bellcore)
Standard TR—-TSY-000057, Functional

Criteria for Digital Loop Carrier
Systems.

(c) Reliability. (1) The failure rate of
printed circuit boards shall not exceed
an average of 2.0 percent per month of
all equipped cards in all system
terminals during the first 3 months after
cutover, and shall not exceed an average
of 1.0 percent per month of all equipped
cards in all system terminals during the
second 3-month period. The failure rate
for the equipment shall be less than 0.5
percent per month of all equipped cards
in all system terminals after 6 months.
A failure is considered to be the failure
of a component on the PC board which
requires it to be repaired or replaced.

(2) The line concentrator terminal
units shall be designed such that there
will be no more than 4 hours of total
outages in 20 years.

(d) System type acceptance tests.
General test results will be required on
each system type. Any system provided
in accordance with this section shall be
capable of meeting any requirement in
this section on a spot-check basis.

(e) Features required. The network
control equipment and peripheral
equipment shall be comprised of solid-
state and integrated circuitry
components as far as practical and in
keeping with the state-of-the-art and
economics of the subject system.

(f) Subscriber lines.—(1) General. (i)
The remote LC units shall operate
satisfactorily with subscriber lines
which meet all of the conditions under
the bidder’s specifications and all the
requirements of this section. This
section recognizes that the loop limit of

the line concentrator is dependent upon
the transmission facility between the LC
central office termination and the LC
remote unit. When voice frequency
(physical) circuits are used, the loop
limit from the COE to the subscriber
shall be 1900 ohms (including the
telephone set). When electronically
derived circuits (carrier, lightwave, etc.)
are used, the loop limits of the
electronic system will control. The
bidder shall identify the loop limits of
the equipment to be supplied.

(ii) There should be provisions for
such types of lines as ground start, loop
start, regular subscriber, pay stations,
etc.

(2) Dialing. (i) General. The line
concentrator remote and central office
terminal equipment shall satisfactorily
transmit dialing information when used
with subscriber dials having a speed of
operation between 8 and 12 dial pulses
per second and a break period of 55 to
65% of the total signaling period.

(ii) Subscriber dial interdigital time.
The remote and central office LC
equipment shall permit satisfactory
telecommunications operation when
used with subscriber rotary dial
interdigital times of 200 milliseconds
minimum, and pushbutton dialing with
50 milliseconds minimum.

(iii) Subscriber line pushbutton
dialing frequencies. The frequency pairs
assigned for pushbutton dialing when
provided by the central office shall be
as listed in this paragraph (f)(2)(iii),
with an allowable variation of 1.5
percent:

High group frequencies (Hz)
Low group frequencies (Hz) 1209 | 1336 | 1477 1633
1 2 3 | Spare.
4 5 6 | Spare.
7 8 9 | Spare.
* 0 # | Spare.

(3) Ringing. (i) When LC ringing is
generated at the remote end, it shall be
automatic and intermittent and shall be
cut off from the called line upon
removal of the handset at the called
station during either the ringing or
silent period.

(ii) When ringing generators are
provided in the LC on an ancillary basis,
they shall be accepted or technically
accepted by RUS.

(iii) Where ringing is generated at the
remote end, the ringing system shall
provide sufficient ringing on a bridged
basis over the voltage and temperature
limits of this specification and over
subscriber loops within the limits stated

by the manufacturer. The manufacturer
shall state the minimum number (not
less than two) of main station ringers
that can be used for each ringing option
available.

(9) Traffic. (1)(i) The minimum grade
of service for traffic in the line
concentrator shall be B=.005 using the
Traffic Table, based on the Erlang Lost-
Calls-Cleared Formula. Required grade
of service, traffic assumptions and
calculations for the particular
application being implemented shall be
supplied by the bidder.

(ii) Service to customers served by a
traffic sensitive LC should not be
noticeably different than the service to

customers served by the dedicated
physical pairs from the central office so
that uniform grade of service will be
provided to all customers in any class
of service. Reference § 1755.522(p)(1)(i),
RUS General Specification for Digital,
Stored Program Controlled Central
Office Equipment.

(2) Traffic and Plant Registers. Traffic
measurements consist of three types—
peg count, usage, and congestion. A peg
count register scores one count per call
attempt per circuit group such as trunks,
digit receivers, senders, etc. Usage
counters measure the traffic density in
networks, trunks and other circuit
groups. Congestion registers score the
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number of calls which fail to find an
idle circuit in a trunk group or to find
an idle path through the switching
network when attempting to connect
two given end points. These conditions
constitute ‘““network blocking.”

(3) When required, traffic data will be
stored in electronic storage registers or
a block of memory consisting of one or
more traffic counters for each item to be
measured. The bidder shall indicate
what registers are to be supplied, their
purpose and the means for displaying
the information locally (or at a remote
location when available).

(h) Transmission requirements. (1)
General. Unless otherwise stated, the
requirements in paragraphs (h) (2)
through (20) of this section are specified
in terms of analog measurements made
from Main Distributing Frame (MDF)
terminals to MDF terminals excluding
cabling loss.

(2) Telephone transmitter battery
supply. A minimum of 20 milliamperes,
dc, shall be provided for the transmitter
of the telephone set at the subscriber
station under all loop conditions
specified by the bidder. The telephone

set is assumed to have a resistance of
200 ohms.

(3) Impedance—subscriber loops. For
the purpose of this section, the input
impedance of all subscriber loops
served by the equipment is arbitrarily
considered to be 900 ohms in series
with 2.16 microfarad capacitor at voice
frequencies.

(4) Battery noise. Noise across the
remote terminal battery at power panel
distribution bus terminals shall not
exceed 35 dBrnC during the specified
busy hour.

(5) Stability. The long-term allowable
variation in loss through the line
concentrator system shall be +0.5 dB
from the loss specified by the bidder.

(6) Return loss. The specified return
loss values are determined by the
service and type of port at the
measuring end. Two-wire ports are
measured at 900 ohms in series with
2.16 microfarads, and 4-wire ports are
measured at 600 ohms resistive. When
other balance networks are supplied,
test equipment arranged for operation
with the supplied network(s) may be
used. The requirement given shall meet
the following cited values on each

balance network available in the system:

Line-to-Line or Line-to-Trunk (2-Wire)

Echo Return Loss (ERL)—18 dB, Minimum

Singing Return Loss (SRL)—Low—15 dB,
Minimum

Singing Return Loss (SRL)—High—18 dB,
Minimum

(7) Longitudinal balance. The
minimum longitudinal balance, with dc
loop currents between 20 to 70 mA,
shall be 60 dB at all frequencies
between 60 and 2000 Hz, 55 dB at 2700
Hz and 50 dB at 3400 Hz. The method
of measurement shall be as specified in
the IEEE standard 455, ‘‘Standard
Testing Procedure for Measuring
Longitudinal Balance of Telephone
Equipment Operating in the Voice
Band.”” Source voltage level shall be 10
volts root mean square (rms) where
conversation battery feed originates at
the remote end.

(8) 60 hz longitudinal current
immunity. The LC 60 Hz longitudinal
current immunity shall be measured in
accordance with Figure 1 of this section.
Under test conditions cited on Figure 1
of this section, the system noise shall be
23 dBrnC or less as follows:

BILLING CODE 3410-15-P
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Figure 1

Measuring the Effects of Low Frequency Induction

2

Transmission
Test Set

Note 1

4

T

Equipment
Under
Test

Longitudinal

Noise Choke 500 Ohms, 5 watt

‘:’30th

(Note 2)

v

Notes:

o R

1. Wilcom T194C or Equivalent (900 ohm termination, C-message

weighting, hold coil off)

2. SNC Noise Choke 35 W, or equivalent

3. Test at 0.020 Adc and 0.07

0 Adc

4. 2 % 0.001 microfarad, 150 vdc

BILLING CODE 3410-15-C
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(9) Steady noise (idle channel at 900
ohm impedance). Steady noise: Measure
on terminated call. Noise measurements
shall comply with the following:

Maximum—23 dBrnCO
Average—18 dBrnCO or Less
3KHz Flat—Less than 35 dBrnO as an

Objective

(10) Impulse noise. LC central office
terminal equipment shall have an
impulse noise limit of not more than
five counts exceeding 54 dBrnCO voice
band weighted in a 5-minute period on
six such measurements made during the
busy hour. A WILCOM T-194C
Transmission Test Set, or equivalent,
should be used for the measurements.
The measurement shall be made by
establishing a normal connection from
the noise counter through the switching
equipment in its off-hook condition to a
quiet termination of 900 ohms
impedance. Office battery and signaling
circuit wiring shall be suitably
segregated from voice and carrier circuit
wiring, and frame talking battery filters
provided, if and as required, in order to
meet these impulse noise limits.

(11) Crosstalk coupling. Worst case
equal level crosstalk shall be 65 dB
minimum in the range 200 to 3400 Hz.
This shall be measured between any two
paths through the system by connecting
a 0 dBmoO level tone to the disturbing
pair.

(12) Digital error rate. The digital line
concentrator shall not introduce more
than one error in 10 8 bits averaged over
a 5-minute period, excluding the least
significant bit.

(13) Quantizing distortion. (i) The
system shall meet the following
requirements:

Minimum
signal to
distortion
with C-
message
weighting

Input level (dBmO0) 1004 or 1020
Hz

33dB
27 dB
22 dB

(ii) Due to possible loss of the least
significant bit on direct digital
connections, a signal to distortion
degradation of up to 2 dB may be
allowed where adequately justified by
the bidder.

(14) Overload level. The overload
level shall be +3 dBmO.

(15) Gain tracking (linearity) shall
meet the following requirements:

Maximum
Input signal level gain devi-
ation
+3t0 —37dBMO ..o +0.5 dB

Maximum
Input signal level 1 gain devi-
ation
—37t0 =50 dBMO .......coervvneee +1 dB

11004 Hz reference at 0 dBmO.

(16) Frequency response (loss relative
to 1004 Hz) for line-to-line (via trunk
group or intra-link) connections shall
meet the following requirements:

Loss at 0 dBmO

Frequency (Hz) input

20 dB Min.2
—1to+3dB
+1 dB

—1to+3dB

1(—) means less loss and (+) means more
loss.
2Transmit End.

(17) Envelope delay distortion. On any
properly established connection, the
envelope delay distortion shall not
exceed the following limits:

Frequency (Hz) Microseconds

1000 to 2600 ........ccovvvvueeriennenn 190
800 to 2800 ...... 350
600 to 3000 ... 500
400 t0 3200 ....ccoovviiiiiriiienne 700

(18) Absolute delay. The absolute one-
way delay through the line concentrator,
excluding delays associated with the
central office switching equipment,
shall not exceed 1000 microseconds
analog-to-analog measured at 1800 Hz.

(19) Insertion loss. The insertion loss
in both directions of transmission at
1004 Hz shall be included in the
insertion loss requirements for the
connected COE switch and shall not
increase the overall losses through the
combined equipment beyond the values
for the COE alone, when operated
through a direct digital interface.
Systems operated with a (VF) line
circuit interface may introduce up to 3
dB insertion loss. Reference
§1755.522(q)(3).

(20) Detailed requirements for direct
digital connections. (i) This paragraph
(h)(20) covers the detailed requirements
for the provision of interface units
which will permit direct digital
connection between the host central
office and line concentrator subscriber
terminals over digital facilities. The
digital transmission system shall be
compatible with T1 type span lines
using a DS1 interface and other digital
interfaces that may be specified by the
owner. The RUS specification for the T1
span line equipment is PE-60. Other
span line techniques may also be used.
Diverse span line routing may be used
when specified by the owner.

(i) The output of a digital-to-digital
port shall be Pulse Code Modulation
(PCM), encoded in eight-bit words using
the mu—255 encoding law and D3
encoding format, and arranged to
interface with a T1 span line.

(iii) Signaling shall be by means of
Multifrequency (MF) or Dual Pulsing
(DP) and the system which is inherent
in the A and B bits of the D3 format. In
the case where A and B bits are not used
for signaling or system control, these
bits shall only be used for normal voice
and data transmission.

(iv) When a direct digital interface
between the span line and the host
central office equipment is to be
implemented, the following
requirements shall be met:

(A) The span line shall be terminated
in a central office as a minimum a DS1
(1.544Mb/s) shall be provided;

(B) The digital central office
equipment shall be programmed to
support the operation of the digital port
with the line concentrator subscriber
terminal;

(C) The line concentrator subscriber
terminal used with a direct digital
interface shall be interchangeable with
the subscriber terminal used with a
central office terminal.

(i) Alarms. The system shall send
alarms for such conditions as blown
fuses, blocked controls, power failure in
the remote terminal, etc., along with its
own status indication and status of dry
relay contact closures or solid-state
equivalent to the associated central
office alarm circuits. Sufficient system
alarm points shall be provided from the
remote terminal to report conditions to
the central office alarm system. The
alarms shall be transmitted from the
remote terminal to the central office
terminal as long as any part of the
connecting link is available for this
transmission. Fuses shall be of the alarm
and indicator type, and their rating
designated by numerals or color code on
fuse positions.

(j) Electrical protection—(1) Surge
protection. (i) Adequate electrical
protection of line concentrator
equipment shall be included in the
design of the system. The characteristics
and application of protection devices
must be such that they enable the line
concentrator equipment to withstand,
without damage or excessive protector
maintenance, the dielectric stresses and
currents that are produced in line-to-
ground and tip-to-ring circuits through
the equipment as a result of induced or
conducted lightning or power system
fault-related surges. All wire terminals
connected to outside plant wire or cable
pairs shall be protected from voltage
and current surges.



44734

Federal Register / Vol. 60, No. 167 / Tuesday, August 29, 1995 / Rules and Regulations

(i) Equipment must pass laboratory
tests, simulating a hostile electrical

environment, before being placed in the

field for the purpose of obtaining field
experience. For acceptance
consideration RUS requires
manufacturers to submit recently

completed results (within 90 days of

submittal) of data obtained from the

prescribed testing. Manufacturers are
expected to detail how data and tests
were conducted. There are five basic

to determine if the equipment will
survive. Figure 2 of this section,
Summary of Electrical Requirements
and Tests, identifies the tests and their
application as follows:

types of laboratory tests which must be
applied to exposed terminals in an effort

FIGURE 2.—SUMMARY OF ELECTRICAL REQUIREMENTS AND TESTS

Number of applications

Test Application criteria Peak voltage or current wasggg(;pe and maxivrrllggrl1 time be- Comments

Current surge .... | Low impedance paths 500A or lesser current 10x1000 ps ...... 5 each polarity at 1 None.

exposed to surges. (see fig. 4). minute intervals.

60 Hz current High or low impedance 10A rms or lesser cur- 11 Cycles of 60 | 3 each at 1 minute inter- | None.
carrying. paths exposed to rent (see fig. 6). Hz (0.183 vals.

surges. Sec.).

AC Power serv- | AC power service con- 2500V or +3 o clamping | 1.2x50 ps ......... 5 each polarity at 1 AC arrester, if used,
ice surge volt- nection. V of arrester em- minute intervals. must be removed.
age. ployed at 10kV/us. Communications line

arresters, if used, re-
main in place.

Voltage surge ... | High impedance paths 1000V or +3 ¢ dc break- | 10x1000 ps ...... 5 each polarity at 1 All primary arresters, if

Arrester re-
sponse delay.

exposed to surges.

Paths protected by ar-
resters, such as gas
tubes, with breakdown
dependent on V. rate
of rise.

down of arrester em-
ployed.

+3 o breakdown of ar-
rester employed at
100V/ps of rise.

100V/ps rise
decay to ¥2 V.
in tube’s delay
time.

minute intervals.

5 each polarity at 1
minute intervals.

used, must be re-
moved.

All primary arrestors, if
used, must be re-
moved.

(iii) Electrical protection requirements
for line concentrator equipment can be

summarized briefly as follows:
(A) Current surge tests simulate the
stress to which a relatively low

impedance path may be subjected before

main frame protectors break down.
Paths with a 100 Hz impedance of 50
ohms or less shall be subjected to
current surges, employing a 10 x 1000

microsecond waveshape as defined in

Figure 3 of this section, Surge
Waveshape. For the purpose of

determining this impedance, arresters

which are mounted within the

equipment are to be considered zero
impedance. The crest current shall not
exceed 500A; however, depending on

current through the sample, multiplied
by the sample’s 100 Hz impedance,
shall not exceed 1000 V. Where sample
impedance is less than 2 ohms, peak
current shall be limited to 500A as
shown in Figure 4 of this section,

follow:

the impedance of the test specimen this

value of current may be lower. The crest

BILLING CODE 3410-15-P

Current Surge Tests. Figures 3 and 4
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Figure 3

Explanation of Surge Waveshape

Voltage

or
Current

Peak
20%

50%

10%

FTl—i 7 TIME

T2

Surge Waveshape is defined as follows:

Rise
(For

 Notes: Ty =

Ty =

Time x Time to Decay to Half Crest Value
example, 10 x 1000 us)

Time to determine the rate of rise. The rate
of rise is determined as the slope between 10%
and 90% of peak voltage or current.

Time to 50% of peak voltage (decay to half
value).
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Figure 4

Current Surge Test

350 V gas tube

+ A
300 uF Z100
-— @ Vs
+— —8
Vi, = Not to exceed 1000V
Vg = Charging Voltage
Z109 = Test Specimen Impedance to be measured at 100 Hz.
Rp = Parallel Resistance (Waveshape)
Rg = Series Resistance (Current Limiting)
2100 Rg Rp Vs
0 5 © 2500
1 4 © 2500
2 3 « 2500
3 2 ] 1670
4 1 © 1250
5 0] © 1000
7.5 0 15 1000
10 o 10 1000
15 0 7.5 1000
20 0 6.7 1000
25 o 6.25 1000
30 o 6 1000
40 0 5.7 1000
50 o 5.5 1000

BILLING CODE 3410-15-C
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(B) Sixty Hertz (60 Hz) current
carrying tests shall be applied to
simulate an ac power fault which is
conducted to the unit over the cable
pairs. The test shall be limited to 10
amperes Root Mean Square (rms) of 60
Hz ac for a period of 11 cycles (0.1835
seconds) and shall be applied
longitudinally from line to ground.

(C) AC powver service surge voltage
tests shall be applied to the power input
terminals of ac powered devices to
simulate switching surges or lightning-
induced transients on the ac power
system. The test shall employ a 1.2 x 50
microsecond waveshape with a crest
voltage of 2500 V. Communications line

protectors may be left in place for these
tests.

(D) Voltage surge tests which simulate
the voltage stress to which a relatively
high impedance path may be subjected
before primary protectors break down
and protect the circuit. To ensure
coordination with the primary
protection while reducing testing to the
minimum, voltage surge tests shall be
conducted at a 1000 volts with primary
arresters removed for devices protected
by carbon blocks, or the +3 sigma dc
breakdown voltage of other primary
arresters. Surge waveshape should be 10
X 1000 microseconds.

(E) Arrester response delay tests are
designed to stress the equipment in a
manner similar to that caused by the
delayed breakdown of gap type arresters
when subjected to rapidly rising
voltages. Arresters shall be removed for
these tests, the peak surge voltage shall
be the +3 sigma breakdown voltage of
the arrester in question on a voltage
rising at 100 V per microsecond, and the
time for the surge to decay to half
