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TRAFFIC SERVICE POSITION SYSTEM NO. 1/REMOTE
TRUNKING ARRANGEMENT/POSITION SUBSYSTEM 2
BALANCE
REQUIREMENTS

1. GENERAL

1.01 The balance test conditions and measurement

requirements for Traffic Service Position
System (TSPS) base units and Remote Trunk
Arrangemnts (RTAs) are summarized in Tables A
through F. Although only 2-wire switching toll
offices are shown in the schematics of balance test
conditions included in Tables A through F, the
balance test conditions and measurement requirements
apply to both 2- and 4-wire switching toll offices.

1.02 When this section is reissued, the reason
for reissue will be given in this paragraph.

1.03 Table A provides the balance measurement

requirements on the 1P terminating set, or
equivalent, associated with the Position Subsystem
No. 2 (PSS No. 2) operator position trunk (or wit
the PSS No. 1 operator position trunk retrofitted
for use when the RTA feature is added to an
existing TSPS base unit) on connections through
the TSPS base unit switching network involving
any of the following types of trunks:

(a) 2-wire toll connecting trunks (TCTs)

(b) 4-wire TCTs when bridging access is provided
via the 3-way, 4-wire bridging repeater

(SD-99782-01),

(¢) Inward trunks

(d) 4-wire delayed call trunks

(e) Base-remote (BR) trunks

(f) 4-wire operator service trunks using TSPS
operator service trunk circuit SD-1B278-01

(g) 4-wireincoming centralized automatic message
accounting (CAMA) transfer trunks

(h) Trunk link appearance of the service observing
trunk using service observing trunk access
circuit SD-1B275-01.

1.04 There are no balance measurement requirements

on the 1P terminating set, or equivalent,
associated with the PSS No. 2 or the retrofitted
PSS No. 1 on connections involving any of the
following types of trunks:

(a) 4-wire TCTs when bridging access is provided
via either the 424V4A or the 424V4B repeater

(b) 2-wire operator service trunks or 4-wire

operator service trunks using TSPS operator
service trunk circuit SD-1B010-01 is used alone
(option Z).

(c) 2-wire incoming CAMA transfer trunks

(d) Service observing trunks when service
observing monitoring circuit SD-3B002-01 is
used alone (option Z).

1.05 The balance measurement requirements on

the 1P terminating set associated with the
PSS No. 2 or the retrofitted PSS No. 1 presented
in Table A on connections involving 2-wire and
4-wire TCTs and BR trunks also apply to the 1P
terminating set associated with the service observing
trunk access circuit SD-1B275-01 on connections
through the TSPS base unit switching network
between the position link appearance of the service
observing trunk and 2-wire and 4-wire TCTs and
base-remote trunks, respectively.
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1.06 Table B provides the balance measurement

requirements on the 4-wire terminating sets
associated with each of the various types of trunks
listed above on connections through the TSPS base
unit switching network to the PSS No. 2 or the
retrofitted PSS No. 1 operator position trunk or,
in the case of 4-wire TCTs and BR trunks, to the
position link appearance of the service observing
trunk using service observing trunk access circuit
SD-1B275-01. The 4-wire terminating set referred
to in Table B associated with 4-wire TCTs, 4-wire
delayed call trunks, inward trunks, and service
observing trunks is, in all cases, the 4-wire terminating
set which is part of the 3-way, 4-wire bridging
repeater SD-99782-01 used to provide bridging
access to these types of trunks. The 4-wire
terminating set referred to in Table B associated
with the other types of trunks is the 4-wire
terminating set which is part of either a 24V4-type
repeater or an equivalent metallic facility terminal
(MFT) 24-type repeater. These are no balance
measurement requirements on the 1J terminating
sets associated with 424V4A and 424V4B repeaters
when these repeaters are used to provide bridging
access to 4-wire TCTs.

1.07 Table C provides the balance measurement
requirements on the 4-wire TCT at the TSPS
bridging access point on connections through the
toll office to intertoll trunks whenever a 4-wire
terminating set appears in the transmission path
of the 4-wire TCT extending between the TSPS
access point and the toll office switch. Such a
4-wire terminating set would always appear when
the toll office is a 2-wire switcher (eg, No. 5
crossbar, crossbar tandem, No. 1 ESS), but would
most likely not appear when the toll office is a
4-wire switcher (eg, 4A crossbar, No. 4 ESS).

1.08 Table D provides the balance measurement

requirements on the 1P terminating set
associated the BR trunks on connections through
the RTA concentrator involving any of the following
types of trunks:

(a) 2-wire TCTs
(b) 4-wire TCTs
(¢) Inward trunks.
1.09 Table E provides the balance measurement
requirements on the 4-wire terminating sets
associated with each of the various types of trunks

listed above on connections through the RTA
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concentrator to the BR trunk. The 4-wire terminating
set referred to in Table E associated with 4-wire
TCTs and inward trunks is, in all cases, the 4-wire
terminating set which is part of the 3-way, 4-wire
bridging repeater SD-99782-01 used to provide
bridging access to these types of trunks.

1.10 Table F provides the balance measurement
requirements on the 4-wire TCT at the
RTA bridging acecess point on connections through
the toll office to intertoll trunks whenever a 4-wire
terminating set appears in the transmission path
of the 4-wire TCT extending between the RTA
access point and the toll office switech. Such a
4-wire terminating set would always appear when
the toll office is a 2-wire switcher (eg, No. 5
crossbar, crossbar tandem, No. 1 ESS), but would
most likely not appear when the toll office is a
4-wire switcher (eg, 4A crossbar, No. 4 ESS).

1.11  Both the echo return loss (ERL) and singing

point or singing return loss (SP/SRL)
requirements presented in Tables A through F
must be met. Measurement results should be
recorded and retained for subsequent use by the
transmission engineer. The available test equipment
and specific methods of performing the measurements
are covered in Section 660-463-504. The procedures
for establishing test conditions and making adjustments
are covered in Section 660-463-500 and 660-463-502.
General information on balance in RTAs is covered
in Section 660-463-100.

2. APPLICATIONS

2.01 To ensure that an office will meet balance

objectives and can be certified by the
responsible transmission engineer, the requirements
presented in Tables A through F should be applied
on a test condition basis. All trunks with a test
condition measuring below requirements should be
investigated and corrective action taken. Certification
of the TSPS or RTA as meeting balance objectives
can generally be obtained if the test condition
given in this section meet the respective requirements.

2.02 The certification of an RTA as meeting

balance objectives is the responsibility of a
transmission engineer. The requirements for RTA
certification are given in Reference 4. The
measurements as recorded by plant maintenance
personnel for the various test conditions presented
in Tables A through F must be summarized by
the transmission engineer to determine if the TSPS
and RTA can be certified.



TABLE A
TSPS BASE UNIT BALANCING TEST CONDITIONS AND REQUIREMENTS

CONNECTIONS THROUGH TSPS NETWORK FROM PSS NO. 2 OPERATOR POSITION TRUNK TO VARIOUS TYPES OF TRUNKS

ISS 1, SECTION 660-463-301

T Ty s,

test|  TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
No.| CONNECTING BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504 ERL IN DB | SP/SRL IN DB
: TRUNK PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION B60-483-500 /8 0
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TABLE A (CONT.)

ISS 1, SECTION 660-463-301

Test|  TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
No.| CONNECTING BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504
TRUNK PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 ERL IN DB | SP/SRL IN DB
[ TSPS INWARD TRUNK CIRCUIT
CIRCUIT STATE 4
2W TOLL OFFICE 24 TOLL OFFICE
Y —— SEEEEE——
- P34 ‘ 2 -
= <E 3-WAY, 4W & ST =
06T, NET| BRIDGING NET| 1cT
B.2 | INWARD TRUNK ~ 28 | REPEATER _§§ $
< L] < @ % -
0in'Eoc T2 “ *
- T1
PL
b EEI' § | BALANCE
TEST CKT
nlt Par
TEST
EQPT
TSPS DELAYED CALL TRUNK CIRCUIT
2W TOLL OFFICE CIRCUIT STATE 0 2W TOLL OFFICE
CALLING END CALLED END
— —
— 22 23 -
o S | 3-WAY, 4W R - il
0 NET BRIDGING NET] IcT]
._-I e 1 38 é_ REPEATER _§§ é_
B.3 | 4-WIRE DELAYED < [1l 38 8 -
CALL TRUNK 24 19
T2 "'nlgoc
T1 -
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TEST
EQPT
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TABLE A (CONT.)

Testl  TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
s TRUNK BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-483-504 ERL IN DB
: PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 N SP/SRL IN DB
BALANCE
TEST CKT  BASE BR TRK CKT | RTA
CIRCUIT STATE 1 | §g$ -
BASE-REMOTE 4 =
B.4 TEST ’ 3 wr] = | FaciLITIEs| [erHE .
TRUNK EQPT =FDBOC é | %% é (%] | 24 18
- 58 <
BALANCE ACD, SWBD
TEST CKT PR SV TR CKT OR SVC DESK
CIRCUIT STATE 1 - ?gé !/ h
OPERATOR L L
8-5 | servIcE TEST -+ 3+ wt] o, | FACILITIES o
TRUNK EQPT =FDBOC é | %8 é 4] 24 19
-4 @ -<—
BALANCE
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CIRCUIT STATE 3 o —
L lgﬁ $ P
w
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VOICE PATH
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ISS 1, SECTION 660-463-301
TABLE A (CONT.)

TEST TYPE OF . ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
NO. | CONNECTING TRUNK| gal ANGE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504
PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 ERL IN DB SP/SRL IN DB
SERVICING OBSERVING TRUNK CIRCUIT
e ‘ SERVICE
| 2 é— —%E é———[ OBSERVING CONT
SERVICE i 3-WAY, 4U § & MONITORING CKT
B7 OBSERVING NET BRIDGING
TRUNK b REPEATER bt
il |§8 = o 24 19
%—‘ —§ é—é 8
<
—_——
L
]
PL
BALANCE
NET TST CKT
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TEST
EQPT
—8 ——o— TEST TERMINATION
AT1 "L 4.16KF
OPERATOR Eggl NET gfﬁ?ﬁgﬁ --1
88 POSITION DB0S 4500
TRUNK T 24 19
PLTL
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Page 6



ISS 1, SECTION 660-463-301

TABLE B
TSPS BASE UNIT BALANCING TEST CONDITIONS AND REQUIREMENTS
CONNECTIONS THROUGH TSPS NETWORK FROM VARIOUS TYPES OF TRUNKS TO PSS NO. 2 OPERATOR POSITION TRUNK

Testl  TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
ko, | CONNECTING BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504 ErL IN DB
. TRUNK PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 SP/SRL IN DB
TSPS 4-WIRE INCOMING TRUNK CIRCUIT
CIRCUIT STATE 4
2W TOLL OFFICE
, CLASS 5 OFFICE . R —
BRDG RPTR
— ) 223 out < 23 —
c.1| 4-wiRe ToLL FACILITIES TET TV rest[E 7 L1
‘| connecrINng ' e ~, s 4 || oRieE e i
TRUNK ; < CI s8¢ PI oV “ 8<% - 28 19
? NET *
HH-
T2
1L T1|DROC
PL
=i BALANCE
TEST CKT
6007 TERMS
TSPS 4-WIRE INCOMING TRUNK CIRCUIT
CIRCUIT STATE 4
2W TOLL OFFICE 2W TOLL OFFICE
/ \ 3-WAY, 4U / \
BRDG RPTR
- 323 Lo 23 -
TE? Ve EF
NET = BRIDGE TEST(* Lt ner
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C.2 [ INWARD TRUNK e og 19
H-
T2
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ISS 1, SECTION 660-463-301
TABLE B (CONT.)
Testl  TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
54 TRUNK BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 560-463-504 ERL IN DB | SP/SRL IN DB
PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 /
TSPS DELAYED CALL TRUNK CIRCUIT
2W TOLL OFFICE CIRCUIT STATE 0 2W TOLL OFFICE
, CALLED END . 3WAY, W CALLED END
/.
BRDG RPTR
- 223 LT 24 —-
ES Ay I =
NET = BRIDGE TESTI= L [netHrcr
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TEST CKT
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BALANCE
TEST CKT OPR SVC TRK CKT o " RTA
2 CIRCUIT STATE 1
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€41 TRunK o [ + ¥ NET] TESTI™ | FACILITIES 26 18
S $ I =FDBOC é JEPTE é |
3 - xh ™ @ -
BALANCE ACD, SWBD
TEST CKT PR SV TR G . OR SVC DESK
c.5 | OPERATOR g — CIRCUIT STATE 1 — < g é e
SERVICE i é_‘ l L |’°—V 7|2
TRUNK = NET] + NET Tl FACILITIES 28 19
= é_ l TDBOC é Lo—V ya S é
@ -— N <V @ -
BALANCE
TEST CKT INC CAMA TRK CKT TOLL OFFICE
Y CIRCUIT STATE 3 o
c.g| INCOMING CAMA 2 é — N 2 é —
TRANSFER TRUNK G i 26 19
NS = NET 3 {_ TEST|— FACILITIES @- o6t
S EQPT|S CAMA
S ‘ TDBOC 3'{ =1 P
7] -<— @ -3—
PL TL
VOICE PATH
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TABLE B (CONT.)

IS5 1, SECTION 660-463-301

TEST TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
Ko TRUNK BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504 5
. PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 ERL IN DB | SP/SRL IN DB
TEST
EQPT
SERVICE OBSERVING TRUNK CKT
3-WAY, a4
. BRDG RPTR - SERVICE
IN
__[>_§§ s e $§ é $— OBSERVING CONT
SERVICE — o b & MONITORING CKT
C.7( OBSERVING < BRIDGE | | oo s 26 19
TRUNK ;<]._§g > y—e g $ §°
w ouT (T3] [+
+ NET &
- proc
L
PL
BALANCE
B 1] | ¥ [ Test ckr
6000 TERMS
TABLE C
TSPS BASE UNIT BALANCING TEST CONDITIONS AND REQUIREMENTS CONNECTIONS THROUGH
2-WIRE TOLL OFFICE SWITCH FROM 4-WIRE TOLL CONNECTING TRUNKS WITH TSPS ACCESS TO INTERTOLL TRUNKS
ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
TEST|  TYPE OF BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 680-463-504
NO. TRUNK PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 ERL IN DB | SP/SRL IN DB
TSPS 4-WIRE INCOMING TRUNK CIRCUIT
CIRCUIT STATE 4
CLASS 5 OFFICE - T ) oW TOLL OFFICE .
BRDG RPTR
00 \
- 223 22 N - 200!10R
FACILITIES o BRIDGE | | ., [TEST ; 22 15
4-WIRE TOLL 8 38 [T ; ]
D.1 - 83 3 rA B 2.16 ¥F
CONNECTING — oot semw
TRUNK ‘f \$ BALANCE
TST TERM
MD'EUC T2
1 T1
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s EEE] § | BALance
TEST CKT
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ISS 1, SECTION 660-463-301

TABLE D
RTA BALANCING TEST CONDITIONS AND REQUIREMENTS

CONNECTIONS THROUGH RTA CONCENTRATOR FROM BASE-REMOTE TRUNK TO VARICUS TYPES OF TRUNKS

TEST TYPE OF ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
No.| CONNECTING BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504
' TRUNK PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-483-500 ERL IN DB | SP/SRL IN DB
BALANCE
TEST CKT
A.1| CHECK BALANCE
TEST CIRCUIT .
TEST
EQPT OPEN 27 27
TERMINATION RTA CONC
2W TOLL OFFICE
CLASS 5 OFFICE TSPS 2W INC TRK CKT| -
7 REL A, C, D & D1 900 OR
EL \l OPERATED 6000 80
= FACILITIES 3¢ I
= ——
& J 2.16 ®F
~N~—— 7/
A2 9-WIRE TOLL T 12 BAL TST TERM 15 6
CONNECTING RTA <
TRUNK CONG <
* T * BALANCE
TEST CKT
w /[‘UUT
TEST
EQPT

TABLE D—SHEET 1 OF 2
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TABLE D
' RTA BALANCING TEST CONDITIONS AND REQUIREMENTS
" CONNECTIONS THROUGH RTA CONCENTRATOR FROM VARIGUS TYPES OF TRUNKS TO BASE-REMOTE TRUNK

ISS 1, SECTION 660-463-301

ERL AND SP/SRL TEST CONDITIONS

TﬁgT ﬂgﬁkﬁF BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504 REQUIREMENTS
v. PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 660-463-500 ERL IN DB | SP/SRL IN DB
CLASS 5 OFFICE RTA 4W INWARD TRK CKT 2W TOLL OFFICE
RELAY C, D & D1 OPERATED
— £ 22 =
— o 3-WAY, 4 &3
o— 06T net] | FACILITIES = BRIDGING = NET 1cT
gy _g%é REPEATER %8 $ e
- 73 < -
| osos
5.1 | 4-WIRE TOLL 18 15
-1 | CONNECTING T 12 -
TRUNK RTA
AN /| conc
Py
47 ] 74 | BALANCE
TEST CKT
IN ,T\ ,T\DUT
TEST
EQPT
2W TOLL OFFICE RTA 4W INWARD TRK CKT 2W TOLL OFFICE
RELAY C, D & D1 OPERATED
— g £ —
x 3-WAY, 4N RS
= BRIDGING = et T
%S é REPEATER §S b
- 3 8% -
oo™t
B.2 | INWARD TRUNK
24 19
T1 T2 N
< 7 RTA
CONC
P
A7 [ier] 74 | BALANCE
TEST CKT
IN 4\ ,T\DUT
TEST
EQPT
TEST TERMINATION
4.18 KF
5.3 | BASE REMOTE TEST BASE-REMOTE | +
“*1 TRUNK EQPT CIRCUIT T 4500 24 19
DBO
RTA CONC.
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TABLE
"BALANCING TEST CDNDITIUNS AND REQUIREMENTS
CONNECTIONS THROUGH RTA CONCENTRATOR FROM VARIOUS TYPES OF TRUNKS TO BASE-REMOTE TRUNK

ISS 1, SECTION 660-463-301

rest|  TYPE oOF v ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
' TRUNK BALANCE TEST CIRCUIT AND TEST EQUIPMENT AND SPECIFIED - -
NO. PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN ERL IN DB | SP/SRL IN DB
RTA 4W INC TRK
CKT REL C, D &
CLASS 5 OFFICE T D1 OPERATED 24 TOLL OFFICE
BRDG RPTR
- _%2 >3 ou g3 -
— 3 [ 2%
067 FACILITIES| = BRIDGE TEST(™ NET[-—{ 10T
_%g : m [EQPTIS &
- — -
¢ 1 | 4-WIRE TOLL °v — i
-1 | conNECTING ¢ v
TRUNK 26 19
peog
A T2 eTA
]
N— 7 )%
b| [ | | BALANcE
‘ TEST CKT
600 TERMS
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. CKT REL C, D,
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Y Y SN
BRDG RPTR
- 3£ ol 07 £ s -
. TE v BT
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o IN =3
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+ NET * .
v 26 19
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< 7 | R
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TABLE E
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TABLE F
BALANCING TEST CONDITIONS AND REQUIREMENTS

ISS 1, SECTION 660-463-301

CONNECTIONS THROUGH 2-WIRE TOLL OFFICE SWITCH FROM 4-WIRE TOLL CONNECTING TRUNKS WITH RTA ACCESS TO TYPED JOLL TRUNKS

| ERL AND SP/SRL TEST CONDITIONS REQUIREMENTS
o4 I BALANCE TEST CIRCUIT AND TEST EQUIPMENT ARE SPECIFIED IN SECTION 660-463-504 2
- PROCEDURES TO OBTAIN TEST CONDITIONS ARE SPECIFIED IN SECTION 600-463-502 ERL IN DB | SP/SRL IN DB
RTA 4 INC TRK | ,
CLASS © OFFICE 3-WAY, 4W CKTRELC, D | _ 2WTOLL OFFICE
oo spd |FERTR| | § D1 OPERATED | 7 900 OR
4-WIRE TOLL 2TTE F T3E PPV T 6007 3 80
i - (= | b =
O-1| connectInG %7 =) sg BRIDGE | | yo |iapr ' -
. Q a2 = p
TRUNK =2 —?8% 2l vl - 2.16 #F 22 15
f NET + N——
BALANCE
TST TERM
~f}+
DBOC

RTA T1 T2
cone| \ /
BALANCE
* il *] TEST CKT

6009 TERMS
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