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equipment that affect the part 68-re-
lated characteristics of that equipment
at the network interface.

(2) New installation of terminal
equipment, including its premises wir-
ing, may occur until April 8, 1999, with-
out registration of any central-office-
implemented telephone line equipment
involved, provided that the terminal
equipment is of a type directly con-
nected to a central-office-implemented
telephone line as of October 8, 1997.
This terminal equipment may remain
connected and be reconnected to a cen-
tral-office-implemented telephone.

Governmental departments, agencies,
or administrations that wish to qualify
for interconnection of equipment or se-
curity devices pursuant to this section
shall file a request with the Secretary
of this Commission stating the reasons
why the exemption is requested. A list
of these departments, agencies, or ad-
ministrations that have filed requests
shall be published in the FEDERAL REG-
ISTER. The Commission may take ac-
tion with respect to those requests 30
days after publication. The Commis-
sion action shall be published in the
FEDERAL REGISTER. However, the Com-
mission may grant, on less than the
normal notice period or without notice,
special temporary authority, not to ex-
ceed 90 days, for governmental depart-
ments, agencies, or administrations
that wish to qualify for interconnec-
tion of equipment or security devices
pursuant to this section. Requests for
such authority shall state the par-
ticular fact and circumstances why au-
thority should be granted on less than
the normal notice period or without
notice. In such cases, the Commission
shall endeavor to publish its disposi-
tion as promptly as possible in the
FEDERAL REGISTER.

(Secs. 4, 5, 303, 48 Stat. 1066, 1068, 1082, as
amended (47 U.S.C. 154, 155, 303) (47 U.S.C.
151, 154(i), 154(j), 201-205, 218, 220, 313, 403, 412,
and 5 U.S.C. 553)

[40 FR 20841, Mar. 31, 1980, as amended at 49
FR 21734, May 23, 1984; 49 FR 48719, Dec. 14,
1984; 50 FR 48208, Nov. 22, 1985; 51 FR 937, Jan.
9, 1986; 51 FR 16689, May 6, 1986; 61 FR 42387,
Aug. 15, 1996; 61 FR 52324, Oct. 7, 1996; 62 FR
24587, May 6, 1997; 62 FR 47371, Sept. 9, 1997;
62 FR 54790, Oct. 22, 1997; 62 FR 61654, Nov. 19,
1997; 63 FR 25170, May 7, 1998]
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§68.3 Definitions.

As used in this part:

Auxiliary leads: Terminal equipment
leads at the interface, other than tele-
phone connections and leads otherwise
defined in these Rules, which leads are
to be connected either to common
equipment or to circuits extending to
central office equipment.

Capture Level: Equipment with AGC
(automatic Gain Control) signal power
limiting has virtually no output signal
for input levels below a certain value.
At some input signal power, the output
level will become significant (usually
corresponding to the expected output
level) for the service application. The
input level at which this occurs is de-
fined as the ““‘capture level.”

Central-office implemented telephone: A
telephone executing coin acceptance
requiring coin service signaling from
the central office.

Channel equipment: Equipment in the
private line channel of the telephone
network that furnishes telephone tip
and ring, telphone tip 1 and ring 1, and
other auxiliary or supervisory sig-
naling leads for connection at the pri-
vate line channel interface (where tip 1
and ring 1 is the receive pair for 4-wire
telephone connections).

Coin-implemented telephone: A tele-
phone containing all circuitry required
to execute coin acceptance and related
functions within the instrument itself
and not requiring coin service sig-
naling from the central office.

Coin service: Central office
mented coin telephone service.

Companion terminal equipment: Com-
panion terminal equipment represents
the terminal equipment that would be
connected at the far end of a network
facility and provides the range of oper-
ating conditions that the terminal
equipment which is being registered
would normally encounter.

Continuity leads: Terminal equipment
continuity leads at the network inter-
face designated CY1 and CY2 which are
connected to a strap in a series jack
configuration for the purpose of deter-
mining whether the plug associated
with the terminal equipment is con-
nected to the interface jack.

imple-
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Demarcation point: The point of de-
marcation and/or interconnection be-
tween telephone company communica-
tions facilities and terminal equip-
ment, protective apparatus or wiring
at a subscriber’s premises. Carrier-in-
stalled facilities at, or constituting,
the demarcation point shall consist of
wire or a jack conforming to subpart F
of part 68 of the Commission’s rules.
“Premises”” as used herein generally
means a dwelling unit, other building
or a legal unit of real property such as
a lot on which a dwelling unit is lo-
cated, as determined by the telephone
company’s reasonable and nondiscrim-
inatory standard operating practices.
The “minimum point of entry’’ as used
herein shall be either the closest prac-
ticable point to where the wiring
crosses a property line or the closest
practicable point to where the wiring
enters a multiunit building or build-
ings. The telephone company’s reason-
able and nondiscriminatory standard
operating practices shall determine
which shall apply. The telephone com-
pany is not precluded from establishing
reasonable classifications of multiunit
premises for purposes of determining
which shall apply. Multiunit premises
include, but are not limited to, residen-
tial, commercial, shopping center and
campus situations.

(a) Single unit installations. For single
unit installations existing as of August
13, 1990, and installations installed
after that date the demarcation point
shall be a point within 30 cm (12 in) of
the protector or, where there is no pro-
tector, within 30 cm (12 in) of where the
telephone wire enters the customer’s
premises, or as close thereto as prac-
ticable.

(b) Multiunit installations. (1) In mul-
tiunit premises existing as of August
13, 1990, the demarcation point shall be
determined in accordance with the
local carrier’s reasonable and non-dis-
criminatory standard operating prac-
tices. Provided, however, that where
there are multiple demarcation points
within the multiunit premises, a de-
marcation point for a customer shall
not be further inside the customer’s
premises than a point twelve inches
from where the wiring enters the cus-
tomer’s premises, or as close thereto as
practicable.
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(2) In multiunit premises in which
wiring is installed after August 13, 1990,
including major additions or rearrange-
ments of wiring existing prior to that
date, the telephone company may es-
tablish a reasonable and nondiscrim-
inatory practice of placing the demar-
cation point at the minimum point of
entry. If the telephone company does
not elect to establish a practice of
placing the demarcation point at the
minimum point of entry, the multiunit
premises owner shall determine the lo-
cation of the demarcation point or
points. The multiunit premises owner
shall determine whether there shall be
a single demarcation point location for
all customers or separate such loca-
tions for each customer. Provided,
however, that where there are multiple
demarcation points within the multi-
unit premises, a demarcation point for
a customer shall not be further inside
the customer’s premises than a point 30
cm (12 in) from where the wiring enters
the customer’s premises, or as close
thereto as practicable.

(3) In multiunit premises with more
than one customer, the premises owner
may adopt a policy restricting a cus-
tomer’s access to wiring on the prem-
ises to only that wiring located in the
customer’s individual unit that serves
only that particular customer.

Digital milliwatt: A digital signal that
is the coded representation of a 0 dBm,
1000 Hertz sine wave.

Direct connection: Connection of ter-
minal equipment to the telephone net-
work by means other than acoustic
and/or inductive coupling.

Dual Tone Multi Frequency (DTMF)
network control signalling is a method
of signalling using the voice trans-
mission path. The method employs six-
teen (16) distinct signals each com-
posed of two (2) voiceband frequencies,
one from each of two (2) geometrically
spaced groups designated ‘“‘low group”
and ‘*high group.’” The selected spacing
assures that no two frequencies of any
group combination are harmonically
related.

E&M leads: Terminal equipment leads
at the interface, other than telephone
connections and auxiliary leads, which
are to be connected to channel equip-
ment solely for the purpose of transfer-
ring supervisory signals conventionally
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known as Types | and Il E&M and sche-
matically shown in Figures 68.3(e)(i)
and 68.3(a)(ii).

Encoded analog content: The analog
signal contained in coded form within a
digital signal.

Equivalent power: The power of the
analog signal at the output of a zero
level decoder, obtained when a digital
signal is the input to the decoder.

Essential Telephones: Means only coin-
operated telephones, telephones pro-
vided for emergency use, and other
telephones frequently needed for use by
persons using such hearing aids.

Harm: Electrical hazards to telephone
company personnel, damage to tele-
phone company equipment, malfunc-
tion of telephone company billing
equipment, and degradation of service
to persons other than the user of the
subject terminal equipment, his calling
or called party.

Hearing aid compatible: Except as used
at 8§§68.4(a)(3) and 68.414, the terms
hearing aid compatible or hearing aid
compatibility are used as defined in
§68.316, unless it is specifically stated
that hearing aid compatibility volume
control, as defined in §68.317, is in-
tended or is included in the definition.

Inband signaling private line interface:
The point of connection between an
inband signaling voiceband private line
and terminal equipment or systems
where the signaling frequencies are
within the voiceband. All tip and ring
leads shall be treated as telephone con-
nections for the purposes of fulfilling
registration conditions.

Instrument-implemented telephone: A
telephone containing all circuitry re-
quired to execute coin acceptance and
related functions within the instru-
ment itself and not requiring coin serv-
ice signaling from the central office.

ISDN Basic Rate Interface: A two-wire
interface between the terminal equip-
ment and ISDN BRA. The tip and ring
leads shall be treated as telephone con-
nections for the purpose of fulfilling
registration conditions.

ISDN Primary Rate Interface: A four-
wire interface between the terminal
equipment and 1.544 Mbps ISDN PRA.
The tip, ring, tip-1, and ring-1 leads
shall be treated as telephone connec-
tions for the purpose of fulfilling reg-
istration conditions.
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Local area data channel (LADC) leads:
Terminal equipment leads at the inter-
face used to transmit and/or receive
signals which may require greater-
than-voiceband frequency spectrum
over private line metallic channels des-
ignated Local Area Data Channels
(LADC). These leads should be treated
as ‘‘telephone connections’” as defined
in this section or as tip and ring con-
nections where the term ‘‘telephone
connection’ is not used.

Local area data channel simulator cir-
cuit: A circuit for connection in lieu of
a Local Area Data Channel to provide
the appropriate impedance for signal
power tests. The schematic of Figure
68.3(i) is illustrative of the type of cir-
cuit that will be required over the
given frequency ranges. When used, the
simulator shall be operated over the
appropriate range of loop resistance for
the equipment under test, under all
voltages and polarities that the ter-
minal under test and a connected com-
panion unit are capable of providing.

Longitudinal voltage: One half of the
vector sum of the potential difference
between the tip connection and earth
ground, and the ring connection and
earth ground for the tip, ring pair of 2-
wire and 4-wire connections; and, addi-
tionally for 4-wire telephone connec-
tions, one half of the vector sum of the
potential difference between the tip 1
connection and earth ground and the
ring 1 connection and earth ground for
the tip 1, ring 1 pair (where tip 1 and
ring 1 are the receive pair).

Loop simulator circuit. A circuit that
simulates the network side of a 2-wire
or 4-wire telephone connection during
testing. The required circuit sche-
matics are shown in Figure 68.3(a) for
2-wire loop or ground start circuits,
Figure 68.3(b) for 2-wire reverse battery
circuits, Figure 68.3(c) for 4-wire loop
or ground start circuits, Figure 68.3(d)
for 4-wire reverse battery circuits, and
Figure 68.3(h) for voiceband metallic
channels. Figure 68.3(g) is an alter-
native termination for use in the 2-wire
loop simulator circuits. Other imple-
mentations may be used provided that
the same dc voltage and current char-
acteristics and ac impedance charac-
teristics will be presented to the equip-
ment under test as are presented in the
illustrative schematic diagrams. When
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used, the simulator shall be operated
over the entire range of loop resistance
as indicated in the figures, and with
the indicated polarities and voltage
limits. Whenever loop current is
changed, sufficient time shall be allo-
cated for the current to reach a steady-
state condition before continuing test-
ing.

Make-busy leads: Terminal equipment
leads at the network interface des-
ignated MB and MB1. The MB lead is
connected by the terminal equipment
to the MB1 lead when the cor-
responding telephone line is to be
placed in an unavailable or artificially
busy condition.

Metallic voltage: The potential dif-
ference between the tip and ring con-
nections for the tip, ring pair of 2-wire
and 4-wire connections and addition-
ally for 4-wire telephone connections,
between the tip 1 and ring 1 connec-
tions for the tip 1, ring 1 pair (where
tip 1 and ring 1 are the receive pair).

Multi-port equipment: Equipment that
has more than one telephone connec-
tion with provisions internal to the
equipment for establishing trans-
mission paths among two or more tele-
phone connections.

Network port: An equipment port of
registered protective circuitry which
port faces the telephone network.

Non-system premises wiring: Wiring
that is used with up to four-line busi-
ness and residence services, located at
the subscriber’s premises.

(a) Fully protected non-system premises
wiring. Non-system premises wiring
which is electrically behind registered
(or grandfathered) equipment or pro-
tective circuitry which assures that
electrical contact between the wiring
and commercial power wiring or earth
ground will not result in hazardous
voltages at the telephone network
interface.

(b) Unprotected non-system premises
wiring: All other non-system premises
wiring.

Off-premises line simulator circuit: A
load impedance for connection, in lieu
of an off-premises station line, to PBX
(or similar) telephone system loop
start circuits (Figure 68.3(f)) during
testing. The schematic diagram of Fig-
ure 68.3(f) is illustrative of the type of
circuit which will be required; alter-
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native implementations may be used
provided that the same dc voltage and
current characteristics and ac imped-
ance characteristics will be presented
to the equipment under test as are pre-
sented in the illustrative schematic
diagram. When used, the simulator
shall be operated over the entire range
of loop resistances as indicated in Fig-
ure 68.3(f), and with the indicated
polarities. Whenever loop current is
changed, sufficient time shall be allo-
cated for the current to reach a steady-
state condition before continuing test-
ing.

Off-premises station interface: The
point of connection between PBX tele-
phone systems (or similar systems) and
telephone company private line com-
munication facilities used to access
registered station equipment located
off the premises. Equipment leads at
this interface are limited to telephone
tip and ring leads (designated T(OPS)
and R(OPS)) where the PBX employs
loop-start signaling at the interface.
Unless otherwise noted, all T(OPS) and
R(OPS) leads shall be treated as tele-
phone connections for purposes of ful-
filling registration conditions.

One-port equipment: Equipment which
has either exactly one telephone con-
nection, or a multiplicity of telephone
connections arranged so that no trans-
mission among such telephone connec-
tions, within the equipment, is in-
tended.

Overload Point: (1) For signal power
limiting circuits incorporating auto-
matic gain control method, the ‘“‘over-
load point” is the value of the input
signal that is 15 dB greater than the
capture level.

(2) For signal power limiting circuits
incorporating peak limiting method,
the “‘overload point” is defined as the
input level at which the equipment’s
through gain decreases by 0.4 dB from
its nominal constant gain.

Power connections: The connections
between commercial power and any
transformer, power supply rectifier,
converter or other circuitry associated
with registered terminal equipment or
registered protective circuitry. The fol-
lowing are not power connections.

(a) Connections between registered
terminal equipment or registered pro-
tective circuitry and sources of non-
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hazardous voltages (see §68.306(b)(4) for
a definition of non-hazardous voltages).

(b) Conductors which distribute any
power within registered terminal
equipment or within registered protec-
tive circuitry.

(c) Green wire ground (the grounded
conductor of a commercial power cir-
cuit which is UL-identified by a contin-
uous green color).

Private line channel: Telephone com-
pany dedicated facilities and channel
equipment used in furnishing private
line service from the telephone net-
work for the exclusive use of a par-
ticular party or parties.

Private Radio Services: Means private
land mobile radio services and other
communications services characterized
by the Commission in its rules as pri-
vate radio services.

PSDS Type Il Analog Mode Loop Simu-
lator Circuit: A circuit simulating the
network side of the two-wire telephone
connection that is used for testing ter-
minal equipment to be connected to
the PSDS Type Il loops. Figure 68.3(m)
shows the type of circuit required.
Other test circuit configurations may
be used provided they operate at the
same DC voltage and current charac-
teristics and AC impedance character-
istics presented in the illustrated cir-
cuit. When utilized, the simulator
should be operated over the entire
range of loop resistances, and with the
indicated voltage limits and polarities.
Whenever the loop current is changed,
sufficient time shall be allowed for the
current to reach a steady-state condi-
tion before continuing testing.

Public Mobile Services: Means air-to-
ground radiotelephone services, cel-
lular radio telecommunications serv-
ices, offshore radio, rural radio service,
public land mobile telephone service,
and other common carrier radio com-
munications services covered by part 22
of title 47 of the Code of Federal Regu-
lations.

Public Switched Digital Service Type |
(PSDS Type 1): This service functions
only in a digital mode. It employs a
transmission rate of 56 Kbps on both
the transmit and receive pairs to pro-
vide a four-wire full duplex digital
channel. Signaling is accomplished
using bipolar patterns which include
bipolar violations.
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Public Switched Digital Service Type 11
(PSDS Type Il): This service functions
in two modes, analog and digital. Ana-
log signaling procedures are used to
perform supervisory and address sig-
naling over the network. After an end-
to-end connection is established, the
Switched Circuit Data Service Unit
(SCDSU) is switched to the digital
mode. The time compression multi-
plexing (TCM) transmission operated
at a digital transmission speed of 144
Kbps to provide full-duplex 56 Kbps on
the two-wire access line.

Public Switched Digital Service Type I11
(PSDS Type Il1): This service functions
only in a digital mode. It uses a time
compression multiplexing (TCM) rate
of 160 Kbps, over one pair, to provide
two full-duplex channels—an 8 Kbps
signaling channel for supervisory and
address signaling, and a 64 Kbps user
data channel on a two-wire access line.

Registered protective circuitry: Sepa-
rate, identifiable and discrete elec-
trical circuitry designed to protect the
telephone network from harm, which is
registered in accordance with the rules
and regulations in Subpart C of this
part.

Registered terminal equipment: Ter-
minal equipment which is registered in
accordance with the rules and regula-
tions in Subpart C of this part.

Ringdown private line interface: The
point of connection between ringdown
voiceband private line service and ter-
minal equipment or systems which pro-
vide ringing (20 or 30 Hz) in either di-
rection for alerting only. All tip and
ring leads shall be treated as telephone
connections for the purposes of ful-
filling registration conditions. On 2-
wire circuits the ringing voltage is ap-
plied to the ring conductor with the tip
conductor grounded. On 4-wire circuits
the ringing voltage is simplexed on the
tip and ring conductors with ground
simplexed on the tip (1) and ring (1)
conductors.

Secure Telephones: Means telephones
that are approved by the United States
Government for the transmission of
classified or sensitive voice commu-
nications.

Specialty adapters: Adapters that con-
tain passive components such as resis-
tive pads or bias resistors typically
used for connecting data equipment
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having fixed-loss loop or programmed
data jack network connections to key
systems or PBXs.

Subrate digital service: A digital serv-
ice providing for the full-time simulta-
neous two-way transmission of digital
signals at synchronous speeds of 2.4,
4.8, 9.6 or 56 kbps.

Switched Circuit Data Service Unit
(SCDSU): A CPE device, with PSDS
functionality, located between the Net-
work Interface and the data terminal
equipment. (It also is sometimes re-
ferred to as Network Channel Termi-
nating Equipment).

System premises wiring: Wiring which
connects separately-housed equipment
entities or system components to one
another, or wiring which connects an
equipment entity or system component
with the telephone network interface,
located at the customer’s premises and
not within an equipment housing.

(a) Fully protected systems premises
wiring. Premises wiring which is either:

(1) No greater than 15 meters (50 feet)
in length (measured linearly between
the points where it leaves equipment or
connector housings) and registered as a
component of and supplied to the user
with the registered terminal equipment
or protective circuitry with which it is
to be used. Such wiring shall either be
pre-connected to the equipment or cir-
cuitry, or may be so connected by the
user (or others) if it is demonstrated in
the registration application that such
connection by the untrained will not
result in harm, using relatively fail-
safe means.

(2) A cord which complies with the
previous subsection either as an inte-
gral length or in combination with no
more than one connectorized extension
cord. If used, the extension cord must
comply with the requirements of
§68.200(h) of these Rules.

(3) Wiring located in an equipment
room with restricted access, provided
that this wiring remains exposed for
inspection and is not concealed or em-
bedded in the building’s structure, and
that it conforms to §68.215(d).

(4) Electrically behind registered (or
grandfathered) equipment, system
components or protective circuitry
which assure that electrical contact
between the wiring and commercial
power wiring or earth ground will not

47 CFR Ch. | (10-1-00 Edition)

result in hazardous voltages or exces-
sive longitudinal imbalance at the tele-
phone network interface.

(b) Protected system premises wiring re-
quiring acceptance testing for imbalance.
Premises wiring which is electrically
behind registered (or grandfathered)
equipment, system components or cir-
cuitry which assure that electrical con-
tact between the wiring and commer-
cial power wiring will not result in haz-
ardous voltages at the telephone net-
work interface.

(c) Unprotected system premises wiring.
All other premises wiring.

Telephone connection: Connection to
telephone network tip and ring leads
for 2-wire and 4-wire connections and,
additionally, for 4-wire telephone con-
nections, tip 1 and ring 1 leads and all
connections derived from these leads.
The term ““derived’ as used here means
that the connections are not separated
from telephone tip and ring or from
telephone tip 1 and ring 1 by a suffi-
ciently protective barrier. Part 68
Rules that apply specifically to tele-
phone network tip and ring pairs shall
also apply to telephone network tip 1
and ring 1 pairs unless otherwise speci-
fied. In 4-wire connections, leads des-
ignated tip and ring at the interface
are for transmitting voice frequencies
toward the network and leads des-
ignated tip 1 and ring 1 at the interface
are for receiving voice frequencies from
the network.

Telephone network: The public
switched network and those private
lines which are defined in §68.2(a) (2)
and (3).

Terminal port: An equipment port of
registered protective circuitry which
port faces remotely-located terminal
equipment.

Test Equipment: Equipment connected
at the customer’s premises that is used
on the customer’s side of the network
interfaces to measure characteristics
of the telephone network, or to detect
and isolate a communications fault be-
tween a terminal equipment entity and
the telephone network. Registration is
required for test equipment capable of
functioning as portable traffic recorded
or equipment capable of transmitting
or receiving test tones; except registra-
tion is not required for devices used by
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telephone companies solely for net-
work installation and maintenance ac-
tivities such as hand-held data termi-
nals, linesmen’s handsets, and sub-
scriber line diagnostic devices.

Tie trunk transmission interfaces.

(@) 2-Wire: A 2-wire transmission
interface with a path that is essen-
tially lossless (except for 2dB switched
pad operation, or equivalent) between
the interface and the 2-wire or 4-wire,
transmission reference point of the ter-
minal equipment.

(b) 4-Wire lossless: A 4-wire trans-
mission interface with a path that is
essentially lossless (except for 2dB
switched pad operation, or equivalent)
between the interface and the 2-wire or
4-wire transmission reference point of
the terminal equipment; and

(c) Direct Digital Interface: An inter-
face between a digital PBX and a dig-
ital transmission facility.

(d) Digital Tandem 4-Wire Interface:
A 4-wire digital interface between dig-
ital terminal equipment and a digital
transmission facility operating at 1.544
Mbps or subrate connecting terminal
equipment that provide tandem con-
nections.

(e) Digital Satellite 4-wire Interface:
A 4-wire digital interface between dig-
ital terminal equipment and a digital
transmission facility operating at 1.544
Mbps or subrate connecting terminal
equipment that does not provide tan-
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dem connections to other digital ter-
minal equipment.

Voiceband: The voiceband for analog
interfaces is the frequency band from
200 Hz to 3995 Hz.

Voiceband metallic private line channel
interface: The point of connection be-
tween a voiceband metallic private line
channel and terminal equipment or
systems where the network does not
provide any signaling or transmission
enhancement. Registered terminal
equipment or systems may use conven-
ient signaling methods so long as the
signals are provided in such a manner
that they cannot interfere with adja-
cent network channels. All tip and ring
leads shall be treated as telephone con-
nections for the purpose of fulfilling
registration conditions.

Zero Level Decoder: The zero level de-
coder shall comply with the u=255 PCM
encoding law as specified in ITU-TSS
(CCITT) Rec. G.711 for voiceband en-
coding and decoding. See also Fig.
68.3(j).

1.544 Mbps digital CO 4-wire interface:
A 4-wire digital interface between dig-
ital terminal equipment and a digital
transmission facility operating at 1.544
Mbps connecting to a serving central
office.

1.544 Mbps digital service: A full-time
dedicated private line circuit used for
the transmission of digital signals at a
speed of 1.544 Mbps.
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LOOP SIMULATOR FOR LOOP START
AND GROUND START CIRCUITS

L o
L >10H
Resistance = R,

Poiarity
Switch
1
(Note 3)
—0 Ring
C, =500 mfd-10% + 50% R, = 600 ohms + 1%
Condition V - Voits Switch Position R2 + RL
for Test
Continuously variable
Min 42.5 over
Both
1 Max 56.5 ° 400 to 1740 ohms
2 105 2 2000 ohms

1. Means shall be used to generate, at the point of tip and ring connections to the
terminal equipment or protective circuitry, the paramenters of dc line current and ac
impedance which are generated by the illustrative circuit depicted above (as appro-

priate for the equipment under test).
2. In the Transverse Balance Limitations, Section 68.310, the use of the "dc portion

of the loop simulator circuit” is specified. In such case components of R, and C,

should be removed.
3. Tests for compliance may be made with either R, = 600 ohms or R, replaced by

the altermative configuration shown in Figure 68.3(g).

Figure 68.3(a)
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Loop Simulator for Reverse Battery Circuits

4
XN ° Tip
& o L
L>10H * G
Resistance = R,
R,
(Note 3)
—o Ring
C, = 500 mFd -10% + 50% Notes for Figure 68.3(a)
apply also to thi
R, =6000hms +1% PP }c,”amng s
R, + R,

Continuously vanable over
400 to 2450 ohms

Figure 68.3(b)
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LOOP SIMULATOR CIRCUIT FOR 4-WIRE
LOOP START AND GROUND START

,_hfW\_.I__Q TIP

Ry L O ame

—fw TIP 1
v —

I L3 ¢
L R,

O ) RING

SW = POLARITY
SWITCH
Ly =Ly =Ly = Ly>6H (RESISTANCE = A, R, R3 R4l
R, = Ry = 600 OHMS, £ 1%
Cy = C, = S500LFD, —10%, + 50%

v SWITCH POSITION .
CONDITION | yoLTs FOR TEST R+ Ry
CONTINUOUSLY
. MIN |MAX BOTH VARIABLE OVER
425 |56.5 400 TO 174092
) 105 2 20000
R B2 K3 Res

LT Rii*R * Ry

FIGURE 68.3(C)
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LOOP SIMULATOR CIRCUIT FOR 4-WIRE
REVERSE BATTERY CIRCUITS

TIP
RING
Ry /é/'
TiP 1
L3 C,
R
Ls 3
RING 1

Ly = Ly=Ly=Ly>5H (RESISTANCE = R, R_, Ry 3 Ry,
R, = A3 = 600 OHMS, t 1%
€, = C, = S00LFD, -10%, + 50%

R, + R

CONTINUOUSLY
VARIABLE OVER
400 TO 24502

AL Rz, RusRue

RL.
Rus + Ry Ris+PRLa

FIGURE 68.3(p)
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REGISTERED TERMINAL EQUIPMENT
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CHANNEL
EQUIPMENT
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TERMINAL CHANNEL
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-V CURRENT
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B!

DETECTOR
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w

DETECTOR
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CP — CONTACT PROTECTION
$S - SURGE SUPPRESSION

FIGURE 68.3 (e) (i)
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REGISTERED TERMINAL EQUIPMENT
ON “B” SIDE OF INTERFACE

wpr g
CHANNEL REGISTERED
EQUIPMENT 1iF TERMINAL
TYPE | | EQUIPMENT
DETECTOR & E | |
-V CURRENT a—
LIMITER |
(=} |
w
_v CURRENT * T DETECTOR I
LIMITER
|
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CHANNEL TERMINAL
TYPE 11 EQUIPMENT VE EQUIPMENT
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LIMITER '
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? DETECTOR |—1
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CP - CONTACT PROTECTION
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FIGURE 68.3 (e) (i}
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T(OPS) O

Ground _I_
C1 =500 mFd -10% +50% C1
R1 =600 ohms +/- 1% s
R2 ‘g\
<
R1 (Note 2)
1 1
R(OPS) Q NNl
-V L > 10H, RL << Max R2
2 2
o—{1|—o
24 volts
R2 + RL continuously variable
over the following range
Condition Switch Position Class A ] ClassB | ClassC
for Test
up to up to up to
1 1 200 ohms | 800 ohms| 1800
ohms
200to | 900 to
2 2 2300 3300
N.A. ohms Shms

The minimum current for all resistance ranges shall be 16 ma.

Notes: (1) Means shall be used to generate , at the point of tip (T OPS) and ring (R OPS) connections to the PBX, the
range of resistance and impedance which are employed by the illustrative circuit depicted above.

(2) In the transverse balance limitations , Section 68.310, the use of the dc portion of the loop simulator is specified. In
such cases R1 and C1 shall be removed.

(3) Tests for compliance may be made with either R1 = 600 ohms or R1 replaced by the altenative termination specified
in Figure 68.3(g).

Off Premises Loop Simulator - Figure 68.3(f)
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ALTERNATIVE TERMINATION

1000 ohms = 1%

350 ochms + 1% R4
NN/ ———— 9o

R3 c2

|1

|
021 mFd £ 1%

Note: When this alternative termination is used during
signal power compliance testing, it replaces R1 (600 ohms)

in the loop simuiator circuit.

Figure 68.3(g)
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LOOP SIMULATOR CIRCUIT
VOICEBAND METALLIC CHANNELS

Terminal
Equipment
Under Test

T_l%_C

T
1
R
LN
L

C1 = 500mFd -10%, +5%
R1 = 600 ohms +1%
L = 10H, Resistance = RL

Companion
Terminal
Equipment

R2 + RL are continuously variable from RL to RX;

Where RX = Signaling range of Equipment Under Test, and
RL << RX

Notes: For Transverse Balance Measurements, Section 68.310, the
DC portion of the loop simulator should be provided by removing R1
and C1. Companion Terminal Equipment grounds (including power

supplies) must be isolated from Transverse Balance circuit grounds.

Figure 68.3(h)
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TERMINAL
EQUIPMENT
UNOER
TEST

Resistances (Ohms), Capacitances (uF), Tolerances = 2%.
RV + RP =50 thra 3000 Ohms.
ZP is the magnirude of the lowpass filter impedance which is ( 25 Ohm dc; ) 3 Kohm from 10 Hz t0

6 Khz.

Fl_‘_;:].___. Av/2
340 1
e8.7 i
I L
18 ‘
— soo |
0811 1
147 i
0.121
402 |
00402 0121 !
— 147 / I
340 |
500 |
1t .
[ B
88.7 l-—-r I |
0511

RP/2 = dc resistance of lowpass filter, ZP in parailef with 428.7 Ohm.

COMPANION

TERMINAL

EQUIPMENT

§68.3

Figure 68.3(i) LADC Impedance Simulator for Metallic Voitage Tests
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Digital Terminal Equipment Network Interface

Dignal Port(s)
M
Anaiog Fort(s) ’\A/D N
b u
AD C
xdBm
T
E
INTERNAL SIGNAL SOURCES
DEMUX
ZERO
LEVEL
DECODER
Note 1: The decoder has a resistive 600 ohm output impedance
and is terminated in a resistance of 600 ohms.
Note 2: The Zero Leve! Decoder complies with the 255 puise é
code modulation encoding (mu) law specified in ITU-T
Recommendation G.711. xdBm

ZERO-LEVEL DECODER TEST CONFIGURATION FOR
SUBRATE AND 1.544 MBPS DIGITAL CHANNELS

Figure 68.3 (j)
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0 RING

L 2 10H (Resistance =R ;)
Ry =600 ohms + 1%
C1= 500mF, -10%, +50%

TEST CONDITIONS FOR ANALOG MODE

V (volts) R2 + RL (ohms)
Min  Max continuously variable
36 46 610to 1510

SIMULATOR CIRCUIT FOR PSDS IN
ANALOG MODE
Fig 68.3(k)

[45 FR 20841, Mar. 31, 1980, as amended at 46 FR 40192, Aug. 7, 1981; 49 FR 21734, May 23, 1984;
49 FR 48720, Dec. 14, 1984; 50 FR 48208, Nov. 22, 1985; 51 FR 937, Jan. 9, 1986; 54 FR 21430, May
18, 1989; 55 FR 28629, July 12, 1990; 58 FR 44907, Aug. 25, 1993; 61 FR 42186, Aug. 14, 1996; 61 FR
42387, Aug. 15, 1996; 61 FR 52324, Oct. 7, 1996; 62 FR 36464, July 8, 1997; 62 FR 61654, Nov. 19,
1997; 63 FR 25170-25173, May 7, 1998]
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