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l. GENERAL

L.01l This section describes assignment pro-
cedures for the administration of Long
Subscriber Route Design. The procedures in-
clude assignment of appropriate range ex-
tenders, dial long line units, and voice
repeaters based on resistance zome codes
that meet 8.5dB expected measured loss (EML)

at 1000Hz.

1.02 This section replaces BSP 680-800-011,
"Resistance Zoning of Exchange

Jervices = Basic Services," and V66.102,

"Zoning of Subscriber Station Apparatus.'

1.03 Long Subscriber Route Design is a
method of designing the outside plant
network where the routes are long and the
customer density is low. The premise of the
design is that overall route systems can be
developed using finer gauge cables (than
under resistance design-maximum 1300 ohms)
and applying electronic equipment to main-
tain satisfactory transmission, signaling,
and supervision performance. The design
provides for loops with conductor loop

ranges up to 3600 ohms.

1.04 Special designs other than Long Sub-
scriber Route Design may have to be
considered under the following conditions:

(a) ANI for 2-Party Identification -
ANI can be provided up to 2800

ohms using the Range Extender Gain (REG)
Unit, to 1800 ohms using ANI Dial Long
Line equipment, or to 1600 ohms using
the 2A range extender.

(b) Transmitter Amplifiers - Existing

long routes designed prior to the
availability of the 96V Dial Long Line
equipment may include transmitter am-
plifiers. When a 500-type set or the
equivalent is used, proper transmission
will be ensured using the Long Subscriber
Route Design. If transmitter amplifiers
have been previously used, however, they
must be removed on a programmed basis.
These locations are presently designated
zone L (former local battery talking set

zone) on assignment records.

2, SUPERVISION AND SIGNALING RANGE CON-

SIDERATIONS

2.01 Supervision and signaling control of a
circuit is directly affected by the
type of service, the characteristics of the
central office equipment, equipment at the
customer's premises, and the resistance of
the customer's line including the central
office, outside cable and wire, and station
wiring and equipment.
2.02 In the overall job of providing satis-
factory supervision and signaling, all
these factors must be considered by the.
following engineering and operating groups.

(a) The Building & Equipment Engineer

must be concerned with the character-
istics of central office equipment and
must provide information on resistance
range of specific central offices with
the requirements for extending ranges.

(b) The Plant Engineers who design out-

side plant must consider the resis-
tance range of the central office equip~
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SECTION 680-895-901SW

ment and must forecast equipment required
to extend the ranges.

(c) The Plant Assigners who make assign-

ments of special equipment on service
orders must provide satisfactory super-
vision and signaling assignments.

(d) The Central Office Forces who main-
tain the central office equipment
within specified limits in order to meet
the general range requirements must also
connect special equipment as assigned for

specific services.

(e) The Plant Installation Forces who
place equipment as specified on
service orders must verify its function-
ing when the installation is completed.

(f) The Plant Maintenance Forces must
ascertain that proper equipment is
- replaced when making maintenance replace-~
ments.,

3. APPLICATION OF LONG SUBSCRIBER ROUTE
DESIGN TO AN EXCHANGE AREA

3.0 In order that supervision, signaling,

and transmission limitations will not

conflict with the assignment of service orders,

and also to provide a practical means for
exchange of information between Plant
Engineers and Assigners, a system of ''resis-

tance zoning' is employed.

3.02 Resistance zone codes are arbitrary
codes which are applied to cable
terminals to designate the resistance zone

in which the terminal is located.
TABLE
RESISTANCE ZONE (OHMS) RESISTANCE ZONE CODE

1300 13
1600 16
1800 18
2800 28
3600 36

Note: Where a resistance zome is required
for PBX's between the central office and the
low-resistance limit of Zone 13, letter
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designations will be given to these zones,
and Range Tables will be used to assign
facilities.

3.03 Engineering Responsibilities.

(a) The Division Plant (or District Plant)

Engineer shall initiate a Central
Office Equipment Recommendation (COER)
providing central office electronic
equipment per forecasted requirements.

(b) The Building & Equipment Engineer
shall arrange to code existing and
proposed electronic equipment with the
common language transmission equipment
codes applicable to the central office

involved and will arrange for the stencil-

ing of the distributing frame terminal
strip associated with this equip-

ment with the correct assignment code
designation, (See Fig. l1.) The Building
and Equipment Engineer shall also ensure
that the Assignment Office is provided
with transmission equipment instructions
(Fig. 2) for the central office involved.
These instructions should be developed
jointly by the Outside Plant, Trans-
mission and Protection and Building and
Equipment Engineers at the time Long
Route Design is first considered for

the central office.

(¢) The Plant Engineer is responsible
for coordinating the central office

equipment and outside plant jobs to ensure

their availability when needed.

(d) The Plant Engineer shall monitor the
usage of plug-in central office
equipment associated with Long Subscriber

Route Design and shall arrange for
additional units per 002-100-900SW and
002-100-902SW as necessary.

(e) The Plant Engineer will clearly
identify resistance zone boundaries
on work prints and will precisely define
any subsequent changes in a route for
assignment center personnel to administer
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He will
further indicate the preferred count (PC)
for each terminal.

terminals within each zone.

(f) The Plant Engineer will furnish

assignment with proper line
build-out (LB0) settings where E6

repeaters are to be used.

3.04 The Common Language Transmission
Equipment Identification Code will be
assigned to each existing and to each new
dial long line or range extender by the
Building & Equipment Engineer., The basic or
abbreviated code as indicated in BSP 795~
200-000 will be assigned.
3.05 The resistance zones set up for a
particular Long Subscriber Route Design
will be applied in the form of RZ (resistance
zone) codes at cable terminals. The general
plan for applying RZ boundaries to cable
terminals will be as follows:

RZ 13 - Terminals located between the
resistance where coin service
requires DL and 1300 ohms, for
example:

Step-By-Step Co 885 to 1300 ohms

#5XB Co 1200 to 1300 ohms

RZ 16 - Terminals located between 1301
ohms to 1600 ohms will require
1A or 2A range extender equipment
or surplus 48V DL for basic
services.
48v DL.

Coin service requires

RZ 18 - Terminals located between 1601
ohms and 1800 ohms require either
E6 repeaters and 48V DL in CO or
a Range Extender with Gain (REG)
for basic services.

RZ 28 - Terminals located between 1801
ohms and 2800 ohms require either
E6 repeaters and 96V DL or a REG.

(3ee Fig. 3 for configuration of Zones 16

through 3¢.)

L. ASSIGNMENT RECORDS

4,01 Exchange Customer Cable Record. The
RZ code and preferred count (PC), as
they apply to various terminals, will be

entered in the appropriate column of the
ECCR (Fig. 4).

I8S. A, SECTION 680-895-901SW

The RZ code
will be indicated on these records
(Fig. 5). '

4.02 Exchange Wire Record.

4L.03 Dedicated Plant Assignment Card (DPAC)
and Terminal Assignment Card (TAC).

Include RZ code information on these records
(Fig. 6).

4,04 Miscellaneous Central Office PFacilities

Central Office Facilities Record Form
E-4052,
line equipment of various types and voice re-
peaters will be shown on Form E-4052, These
records will reflect the Common Language Code

Records of range extenders, long

designation and numbering sequence as indica-
ted by the Building & Equipment Engineer in
his response to the Plant'Engineer's COER
for additional equipment. E6 repeater set-
tings as indicated by the Plant Engineer,
will be noted in the Instruction space on
this form and the assignment code as shown
for each setting. E6 Assignment Code and
Zone will be indicated in the '"Remarks'"

column (Figs. 7-9).

4,05 Resistance Zone Key Record. (Fig, 10)

The Resistance Zone Key Record is de-
signed for use in the local assignment cen-
ter for reference to the proper assigmment
of electronic equipment. It is prepared at
the assignment center from information pro-
vided on the central office supervison chart
The information
to be recorded on the RZ Key Record will
include:

and engineering work prints.

(a) Resistance Zone Codes which apply
in a particular central office.

(b) The meaning of each RZ code trans-

lated into a method for satisfying
supervision, signaling, and transmission
requirements by reference to range tables
providing specific central office line
equipment and for use of electronic
equipment.

(c) An illustrative arrangement of
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SECTION 680-895-90LSW

Resistance Zone Codes applying to (b) Changes in RZ Codes at cable ter-
a central office area translated into a minals will require consideration
Resistance Zone Key Record as shown in of all services working from those ter-
Fig. 10. minals, following the same procedure as

would be used for an original installation.

Note: The form for this record is

printed on the Exchange Customer Cable (c) Addition or removal of long line

Record Forms E-4009-L-VR and E-40L0-1-VR. equipment is reported by type, number,

(Ordering information is covered in BSP and frame location to the assignment center

680-201-010.) concerned.

5. ASSIGNMENT PROCEDURES

4,06 Form E-6037 Long Subscriber Route
Design Voice Repeater Index. The

5.01 Service Order Assignment. The assigner

assignment center will prepare a Form E-6037

and forward a copy to the central office will determine the proper serving

involved. This Index will be prepared from terminal for the customer location indicated

information provided by the Plant Engineer on the service order, will note the RZ, and

will assign a cable pair designed to serve
this terminal, The assigner will refer to

on the construction drawings, and will

include LBO settings and clearly identify
the Resistance Zone Key Record for the cable

the assignment code for each setting required -
complement involved to determine the proper

for E6 use in the serving zones 18 and 28,

The Central Office Force will refer to this equipment required to ensure satisfactory

Index when interpreting the assignment code supervision, signaling, and transmission.

éetting for E6 repeaters shown on the The assigner will then refer to the available

service order (Fig. 11). Gain Unit Gain line equipment or Miscellaneous Central

Settings will be made by the Central Office Office Equipment Record to assign equipment
Force as per BSP 332-310-510. A copy of indicated on the Resistance Zone Key Record

Form E-6037 will be filed in the Miscellaneous L°F the particular zome and type of service.

Central Office Facilities Book. The Miscellaneous Central Office Facilities

Record (Form E-4052) for long line equipments
and central office E6 repeaters will be noted
as shown in B3P 680-120-010. DL and E6 re-
peater assignment codes will be indicated on

4,07 Maintenance of Resistance Zone Informa-

tion on Assignment Records.

(a) Changes in resistance zone limits the Service Order.

due to outside plant rearrangements
are transmitted by the Plant Engineer to 6. ORDERING INFORMATION
the Assigner by means of notations on

construction work prints, by zoning maps, 6.0l Form E-6037, Long Subscriber Route De-~

or by memoranda. sign Voice Repeater Index, is provided
in packages of 25. The forms should be ordered
in multiples of the package unit from your
local W,E. Co., Distributing House as follows:

(Quantity) Form E-6037
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Central Office

Beltone

o

RO
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O

Date 8-1-70
Work Order
SD Numb Common Languege | Abbreviated Unit Mounting
umber 8 Digit Code Code Terminals Slots
SD 96589 DLS0100A DLSO1 1-10 1-41
SD 96590 DLS0200A DLS02 42-53 42-64
SD 96588 pLSIoo0L DL 1-20 SAME
E SD 32053 DLCS 222A DLCS 1-10 HARD WIRED
=
2
S SD 1C247 DLXR 200A DLXR 1.20 SAME
-
=
=)
Range Extender - -
With Gain - SD97716 | PLXRAOO DLXG 1-25 1-165
E6 REPEATERS CO - VRE® 1-20 1-50

1. 8 digit code as indicated in Bell System Practice 795-200-000 for the options required for use in the central
office involved.

2. The abbreviated code to be used by plant assignment when assigning electronics to service orders.

(V]

. Actual number of units provided.

4. Total number of plug in mounting slots provided for each type unit.

The miscelianeous central office facilities records will be prepared by the assignment center from the
information indicated on this list.

Fig. 1

assignment Code Designations

Long Subscriber Route Design
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Central Office______ Beltone pate 8B-/-70
RANGE IN OHMS | 885-1300 | 1301-1600]1601-1800 | 1801-2800 | 22002600
TYPE OF SERVICE R L B | 36
pLes | SEE
(1)
LS014—>
INDIVIDUAL DLXR DVRSSQ__,,
. DLXG | DLXG
DLSI | DLSO2
2-PARTY DR | veoe | vie
T (R B
i ‘ DLSO2-4—»
4-PARTY DLXR VREE Lo (1)
DIXG DLXG
MULTI-PARTY DLk | Ser T
DLXG | DLXG
Notes: -
(1) Refer to engineer
Fig. 2

Transmission Equipment Instructions
Long Subscriber Route Design
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CENTRAL

OFFICE
CUST RZ']G CUSTOMER
L " _
1 b 1301-1600 OHMS O
: F CUSTOMER LINES WHICH WORK IN ZONC 15 (1201-1600 OHMS) '
\ REQUIRE 1A OR 2A RANGE EXTENDER EQUIPMENTS (USE OF
EQPT EXCESS 48V DL FERMITTED) FOR BASIC SERVICES.
1AOR 24

RANGE EXTENDER

RTG

RZ-18

1601-1800 OHMS O
CUSTOMER LINES WHICH WORK IN ZONE 18 (1601-1800 OHMS)

REQUIRE E6 REPEATERS (4 dB GAIN) AND4SV DL
OR96VOL o REG MAY BE USED IN PLACE OF THE

Z LEG REPEATER (40B GAIN) £6 REPEATER AND OLL COMBINAT ION
DIAL LONG LINE

(EITHER 48V OR $6V)

T
RZ-28

/’LJJ '\\ i
/ .
: 1801-2800 OHMS O
CUSTOMER LINES WHICH WORK IN ZONE 28 (1801-2800 OHMS)
/ / REQUIRES £E6 REPEATERS (6 dB GAINJAND 6V DL
£ A REG MAY BE USED IN PLACE OF THE
E6 REPEATER (6dB GAIN)
ZSSVDIALLONGLINE €6 REPEATER AND DLL COMBINATI ON
RZ-36

| O
)

l €6 repeatEr (Sps GAIN)
3OV DIAL LONG LINE

Fig. 3
General Loop
Configuration of Zones 16 Through 36
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PAIRS 40/ cABLE /2
DATE VERIFIED OFFICE BEL TONE X DATE VERIFIED ] i
CONN. TO CA. COUNT TER. LOC. : : :
CONN. T0 CA. COUNT TER. LOC. ~ N N ~ o
HELD ORDERS & REGRADES PIC CABLE COUNTS BNDR. ; f i i PO n 3
GROUP : B &
oroer No. | car.| oate [serviver |A | ¥O/ - 50D — g | i| ¢ & E m gg b :
8 4ol ~425 I 9 ™~ ~N R M
1 a H : P : H H : . :
A RN RN X M q< g
3| i : = ~ E P -
(2] : N -z ] b by K
~ gl N 3 SENENE
~ A AR RIS R 3 NEEE
: N I ] oy = e
= CHE| i) N EEREE
. s DL | 5 5 5 iy 195
7 \iy‘- : ?' : ?’ > H R
\051?;1L3R.“ ter. | cano. | oain | ch no st Pe | TeR. @' 2 .‘.‘.; o 82'2;’
N e I I I I
NG e B[S IR S ey NHRSRER
S| CONN-TO | iR fcoLonl : : : H | : :
PAIR cooe] 1 2 3 4 5 [ 7 8 9 i1z J 13 |14 [ 1s
N IV I U L T T T T T T T
\4—\’_{91 B,L, i
b i S F NS 7 W P Uy, NI o I B N o
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1 RZ Code Entries For Terminals Within Designated Resistance Zones

s 44

, FRONY FRONT 8aCK

DATE VERIFIED 8-/0’70

(R NCITEY)

Fig. &

8ACK

EXCHAKGE EEL

PANTED (w5 A

FRGNT

REMARKS
2
- |lo|x]¥ «
¥z 151213 H 3
HHIHEE R 2t
ez g |2 (= 2 52 5Z
g2 |5 |3 (E] w ia 33
EE|E & | &
" CROSSARMS CARRYING OMLY TOLL WIRE:
07 SO | AA3 R — ) ’ j
%tﬁz%,"v It i i e N, LN Nt "\/\/‘J\I\,/‘\
/9| . 8 | AAZ ~ —arrL
N
Q 7
/5 Q é
NN 3
& W 4 N
78 2 \
3 2 (
/ \
-7
JUNCTION FOLE I.OCA"ON_ TRANSMISSION
ZONE
TERMINAL POLE LOCATION
O | SELLERS RD.  AYfzs . ! ! !
CONNECTS 7O LEAD NUMBER CROSSARM Aesistance
‘min POSITION OR CIRCUIT NUMBER /<=2 I-4 5-6 7-8 _?-/0 ABOVE
BINDING POST 2 7 5 / 6 NP
CABLE NUMBER l PaR—p! 22/ 3/5 | 326 3/2 3/0 NUMBER }
. YEL[bNONE NO OR BUNCH BLOCK MO 37
PANEL & JACK OR DIAL EQUIV oisTRCT
CLASS SERVICE LR | LFR /1FR 4dFR | 4FR GA
N e e e et e e N TN e e e N N N e

Fig. 5

Exchange Wire Record
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C.0. AREA EXCH. OR MUNIC.
HOUSE OR [CABLE A oINT | TERMINAL LOC. ROUTE] LEFT-IN  |oriGINATING
BLDG. NO. |NO. PAIR ™ o0t OR 8.0.P. NO. B.P.] OTHER INFORMATION ll.?::K TZ RZ o, o, EQUIPMENT SERV| PTY TEL. NO.
/199 |12-430 /199 SPKI (6
/200 0
120)
l12o2 | ) ; :
e ~ ANt \;‘dw“\/ \./‘W"‘\t/‘\/ R e Y
1295 [12-930 1219 ;
1296 [ 4 + RO
STREET FROM TO
sPR’NG RD- ’l?? ’276 1123 4|5.0'1l Qlulllll
Illustrates RZ Code When All Terminals
Are In Same Resistance Zone-DPAC
©.0. AREA EXCH. OR MUNIC.
:S::.!NOO'? ::).BLE PAIR| A{::E::%C:E::’E" T::':IZAPL :gc B.P.| OTHER INFORMATION ::{i: TZ RZ NO.LEF:::‘ OEROIS::':;INNTG SERV| P1Y TEL. NO.
1300  |12-42%¢ L/23] SPRIV 24 I
1301 | 7R ,
= AR e S e . AL S e S T e N B 2
NN 1i2-416 F 90/ SELLERS : SCARTH 4 SELLERS 28 :
LEAD AA [7] Re.
NN, 12-Y6 W._OF SELLERs RD, | !
LEAD AA }
STREET FROM T0 ’ ‘
Illustrates RZ Codes When Terminals Are Located
In Different Resistance Zones On Same DPAC
SW.BT.CO.
FORM
8TREET FrROM To FROM To S-4868-A | avREET FROM TO FROM TO
C. O.
CABLE TERMINAL ROUTE | 7z | Rz OTHER INFORMATION
_Jj200 12 o/ P1199 SPRING RD. /6
202
= N S N N S S M

STR: FROM FROM TOo

SPRING RD. 1200 1296 1207 |1297

Illustrates Use Of RZ Code On TAC

DPAC & TAC -~ Resistance Zone Codes

Fig. 6
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8BS P M24-52

MISCELLANEOUS CENTRAL OFFICE FACILINES

€4052 A VR
(s-53)

e DLXR (2A RANGE EXTENDER) rerminars__ /=20
DATE VERIFIED OFFICE BEA TGNE TOTAL TERMINALS / ‘20
WIRING LIST ISSUE BAY LOCATION______ FRAME LOCATION
DWG. NO. .S'p'/C 2‘/ 7 —/ ISSUE FIG APP WIRING

INSTRUCTIONS:

2A RANGE EXTENDER, FOR USE IN ZONE |6 ONLY
ASSIGN T0 |-2-4 AND & PARTY 0R 2 PARTY AN/

TERM'S. CA WORKING SERVICE REF. REMARKS TERM'S. WORKING SERVICE REF. REMARKS
FR : RZ
] :
2
3 :
4§ 2 439! 236-3¢96 . 16 L
o~ S SN N e N TN T

Miscellaneous Centtral Office
Facilities Record 2A Range Extender
Fig. 7

BSP M24.52

MISCEL\)ANEOUS CENTRAL OFFICE FACILITIES

£4052 A VN
ts s3)

wee DLSO 1 (I PARTY SERVICE rerminars__ /= %/

DATE VERIFIED OFFICE EELT0N£ TOTAL TERMINALS /- l//
WIRING LIST ISSUE BAYLOCATION_____~~~~  FRAME LOCATION
DWG. NO. Sp 765_39‘0/ 1SSUE FIG APP WIRING

INSTRUCTIONS:

95V DL FOR INDIVIDUAL LINE USE IN ZONES |8 & 28

TERM'S. CA WORKING SERVICE REF REMARKS TERM'S WORKING SERVICE REF REMARKS
PR : RZ :
I "% yo| 236-3456 . 28 | I i
2 %y 236-4567 . 28 :
3 -l : . :
y | 1O 0 5
) £ e 7 ; S N I \;”\; ~

1. Plug-in unit terminal numbers are shown
only for the actual units in place.

Miscellaneous Central Office Facilities
Record - Plug-in Dial Long Line Equipment
Fig. 8
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E4052 A ¥R
{5-53}

e MISCELLANEQOUS CENTRAL OFFICE FACILITIES

TYPE VR E6 . TERMINALS /"50
DATE VERIFIED OFFICE BELTONE TOTAL TERMINALS /=50
WIRING LIST ISSUE BAY LOCATION FRAME LOCATION
DWG. NO. ISSUE FIG APP WIRING

INSTRUCTIONS:

LBO SETTING CODPE DESIGNATION REGUIRED, OBTAIN FROM RESISTANCE
20NE KEY RECORD OR LONG SUBSCRIBER ROUTE VR INDEX

TERM'S. CA WORKING SERVICE REF. . REMARKS TERM'S. WORKING SERVICE REF. : REMARKS
PR L o¥| Rz :
I "2 yp5| 236-1234 ‘A |18
2 |'® yo6| 234.2346 /A fsk
3 |2 yo| pss-suss  J/A |28 %)
4 @ |
s ! !

l. Assignment repeater LBO setting code in use or last used.

2. Resistance zone in use or last used.
Assigners should try to reassign repeaters to the code and zone

indicated. Phis will reduce the central office time required to
administer repeaters.

Misc. Central Office Facilities Record - Central Office E6 Repeaters

Fig. 9
/ CA 12 - 40/ -ys0 RESISTANCE ZONE KEY RECORD BELTONE \
— m——=] i3 [ 16 | 18 | 28 | 34 ] [ l
SERVICE REFERENCE NUMBERS (TABLE B)
PBX SEE WoTE /
COIN / / 3 SEE WNOTE /
TABLE INDIVIDUAL 2 Y Y 2
A 2PARTY AN/ 2 5 7_. q*
4 PARTY 2 é 6 9
 PARTY 2 é € [SEF |NATE|#/
REFENROE.NCE ASSIGNMENT REQUIREMENT
/ oLCS
2 DLXR
TABLE |3 OLCS _PLUS VREGA
B ¥ DL50/ PLUS VREBA or piLxe
5 DLS! PLUS VBRE6A op nixc
é DLSO2Z PLUS VRE6A .3 pLX@
7 X G
32 DLSD) PLYUS RYURE P
NOTES: q DLSOQ PLUS RVRE b8 PII3] SPRING Rd
NoTes: |} REFER TV OUTSIDE PLANT ENGINEER
¥ 2 PARTY ANl CAN NOT BE PROVIOED BEYOND ZONE Q8

Resistance Zone Key Record

Fig. 10
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* Page 12
12 Pages

45.F.-680800.010 £-003?
LONG SUBSCRIBER ROUTE DESIGN 1870}
VOICE REPEATER INDEX
CENYRAL OFFICE __ B£L TONE
. €o. R Remote Rep.aters L8O “Valves .
Cable Pairs LBO \ti‘:::“ CO. SIDE T FIELD SIDL - Remote Repeater Assign
To LFC 808 BOC LEC BOR BOC LEG BoR BOC Address Code
12 {401 | 950) 24CA| 84n |.0d3mF » A
/12 |40/ |425 220A.| 28 |O5HF | 22GA. | 2821 |.0CMF | PII3I SPRING RO | B

News: Galn waie guin wttings 0 be mads o8 g B3P 232310510

Fig. 11

Voice Repeater Index

Long Subscriber Route Design
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