Model T346
Universal Test
Line/Responder

. PLANTRONICS
Wilcom™

: Smark 2
SMEltsysrem
e SUBSCRIBER MAINTENMANCE AND REMOTE TEST SYSTEM .
T34E Universal Teat Lln.fﬂu,pﬂndﬂr‘

Basic System Features

Supports Two-way Loss
Supports Two-way MNoise
C-Notched Noise
C-Message Noisa
Peak-1o-Average Ratio (PIAR)

Options

Two ar Four-wire Tarmination

110 VAC Operation

48 VDC Operation®

Loop or Ground Start (2-wire)

E&AM Type | or Type Il (4-wire)

GO0 or 900 Ohm Termination (2-wire)

Introduction

3-Tone Gain/Slope

Provides Quiet Tarmination
Compensation For Access Line Loss
Suppaorts Echo Canceller Testing
Originates Test Sequence Call
DTMF Compelled

ERL Measurement (4-wire}”

CARQT Compatibility ”

Emulates Test Lines From Other Manufacturers*
(Consult factory for details)

‘indicates cost option, Please consult tactory tor
deatails

The Model T346 Universal Test Line/Responder
combines the test and measurement capabilities
required by most network testing systems Iin one
unit. The programmed flexibility of the T346
allows one responder to provide the testing ter-
minatian for the multiple applications existing on
modern telecommunications networks. Tha fully
configured unit provides the features of an analog
test linefresponder, a DTMF-compelled responder,
a 105 Type test line, a 564 Responder {it is CAROT
compatible), plus it provides a signal for P/AR
measuremeant

Description
The Model T346 may be located at any dialable
2-wire or 4-wire point in the network. For 2-wire in-

stallation, supervision may be either |loop or
ground start with connection made via a barrier
terminal or RJ-11C jack. For 4-wire installation,

suparvision Is EAM type | or Il with connections
rmade via a barrier terminal strip or RJ-11C jacks.

During Installation the send and recelve func-
tions may be calibrated 1o compensate for loss in
the access lines associated with the switches be-
twean the testing unit and the responder. This
allows any testing performed on inter-machine
trunks to indicate only the loss associated with
the trunk

When the T346 is ardered the type of test line
desired is pre-defined by the customer. The T346
will then operate as the pre-defined test line
uniess DTMF-compelled by the testing system to
operate as another type of test

The T346 also has the ability to recelve a DTMF
number sequence, disconnect, then orlginate a
call from the remote location to the number which
was received and perform the test sequence under
control of the called test equipment, such as the
WILCOM T328 Master Test Line and Controller

The basic configuration is upgradable o pro-
vide the following enhanced testing capabilities:




CAROT Compatibility —
Type 105 Test Line and 36A Responder Func-
tions, sither 2-wire or 4-wire
Echo Testing —

The 4-wire version of the T346 can make Echo
Return Loss, Singing Return Loss High and Sing
ing Return Loss Low Tests.

The fully configured T346 may be DTMF-
compellad to provide an extremely flexible Test

Specifications )

Measurements —
Detector type: True HMS
Level Range: 0 dBm to — 51 dBm,
+0.1d8

Frequency Response: 300 Hz to 3000 Hz
Noise Range: 10 dBrnC to 55 dBrnC,
+1 dB CMSG

C Motch 50dB below 1004 tone
Qutput —
Frequency Range: 300 Hz to 3000 H:
1 H7 steps
Level Range: OdBmto —51.1dBm,
0.1 dB steps

+0.03 dB at 1004 Hz,
0.1 dB over bard
Harmonic Distortion: at least 50 d B balow
fundamen] al

Input and Output Chorocteristics —

600 and 900 obhms

selectable

23 mA minimum through
1700 ohmis

46 mA maximum through
400 ohms

Ringer Equivalence: 0.64

OTMF Signaling meets EIA Specification

AS-d64

Level Accuracy

Line Impedance

Electronic Hald

Environmental —
Operational:
Temperature: 15 to 35 degrees C
Relative Humidity: 10-95% non-condmsing

wilcomn

Box 508 Laconia, MH U247 USA
Tel 603924 2622 twe H10-208. 1120

Line/Aesponder, Upon receiving specific DTMF
digits, the T346 will exil the pre-defined test line
mode and emulate many existing analog test lines
plus provide access to over 40 individual testing
functions. Specific DTMF digits also provide ac-
cess to the CAROT compatibie mode of cperation,
The T346 may also be used as a termination for
Echo Canceller testing with provision tor attenua-
tion pads built into the unit

Non-Operational (storage):

Temperature: — 40 to 75 degrees C
Relative Humidity: 10-85% non-condensing
Altitude: 40,000 feet (12000 meters)

Electrical —
115 Vac, 50/60 Hz or 48 Vdc
Physical —
Width:  17.11n. (435 mm)
Height: 3.5 in. (89 mmj
Depth: 7.9 In, (201 mm)
Weight: 8.9 Ib{3.13 kg)

Ordering Information —
T34R Universal Test Line!Respondear
Specify:
Interface:
2-wire
Ground Starl
Loop Start
d-wire
E&M Type |
E&M Type |l
Power Source
115 VAC
48 VDT
Predefined Test Line Type
(Consult factory Tfor available [ypes)
QOptions:
—01—CAROT Compaltibility
— 02 —Echo Testing

Specitications and price subject to change
without notice

In Cangda

Tale-Hadio Systerms, Lid

6/11/84



FLANTRONICS/WILCOM PART NUMBER: 06810808
OPERATING INSTRUCTIONS ISSUE 3, REV O, MARCH 1985

MODEL T34s
URIVERSAL TEST LINE/RESPONDER

WARRANTY
Wilcom Products warranis that the products herein descrnbed will be lree from delects in
malirfais and workmanship under roimal uss for @ period o twenty-fowr months from the
date of stupmant. It within that penod 8 product is proved to be defective in materials or
workmanshp, Wilcom products will, at i1s option, githar repair or raplace the product subyject
to the tarms and condilipna beiow This warranty does nol apply 16 non-fopairable parts such
a5 Tuses, 1o parts subject 1o normal wear and fear, to any part of the product that has been

repaired or altered by olhers thap Wilcom or 15 aulhorized agent, 1o parns subjected fa
naglhigence, vandalism, abuse, improper maintenance or sSIOrage, of parts used or suldectied to
any condiliwn (hat does not constitute normal use
Tne toregoing warranty does not include reimbursement for ransponalion, pac king of like ex-
pEnses connecied with repair andior repiacemen|

LIMITATION OF WARRANTY

THE FOREGOING WARRANTIES ARE THE EXCLUSIVE WARRANTIES
PROVIDED BY WILCOM. WILCOM WILL NOT BE LIABLE FOR ANY
SPECIAL, INDIRECT, INCIDENTAL OR COMNSEQUENTIAL DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, LOSS OF DATA OR
LOSS OF PROFITS ARISING OUT OF OR IN CONNECTION WITH THE USE
OR PERFORMANCE OF THE PRODUCT, EVEN IF WILCOM HAS BEEN IN-
FORMED OF THE POSSIBILITY OF SUCH DAMAGES IN ADVANCE. ALL
IMPLIED WARRANTIES, INCLUDING WITHOUT LIMITATION WAR.
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, AS WELL AS WARRANTIES ARISING FROM A COURSE OF
DEALING OR USAGE OF TRADE ARE EXPRESSLY DISCLAIMED.

FPROPRIETARY INFORMATION

The information contained in this manual is the proprietary material of
Wilcom Producta, Inec., and may not be reproduced, used for manufacturing
purposes, or disclosed to others for any use without written permiassion
from Wilcom Products, Inc.
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PLANTRONICS/WILOOM FART NUMBER: Q6810808
OPERATING INSTRUCTIONS IS5UE 3, REV O, MARCH 1985

1.0 GENERAL

1.1 Introduction

Vo l.00 The Model T346 Universal Test Line/Responder combines the teat

and measurement capabilities required by most network testing
systems in one unit. The programmed flexibility of the T346 slloawa one
responder to provide the testing termination for the multiple applications
existing on the modern telecommunicationas network. In a fully configured
implementation, the unit provides the features of an analog test
line/responder, a DIMF-compelled responder and a Type 105 Test Line and a
524 Hesponder plus a P/AR signal and call originating capability combined
in a single unit. At the time of purchase the following must be specified:

Interface: 2 wire or 4-wire

Predefined Test Line Type: (consult factory for available types)
Power Source: 115 Vac or - 48 Vdc

Options:

01 - CAROT Compatibility

02 - Echo Testing

.2 Description
1201 The Model T3%46 may be located at any dialable 2-wire or d-wire
point 1n a network. For Z-wire inatallation, supervision may be

either loop or ground start with circuit connection made via a barrier
terminal strip or RJ-11C jack. For 4-wire installation, supervision iz H&M
type 1 or II with circuit connections made via a barrier terminal strip.

1.2.02 During installation the send and receive functions may be

calibrated to compensate for the acceass line loss from the
associated switch to the responder. This allows any testing performed on
inter-machine trunks to accurately indicate the trunk circuit loss. At the
same time, one of four predefined test line sequences is switch selected to
eatablish the default responder characteristics. The apecific operating
instructions are a function of the type of sequence selected.

1.2.0% Unce inatalled, the unit operates automatically as the predefined

teast line type. Specific DTMF codea, when received by the T346,
will interrupt the fast eycling automatic mode for manual testing or for
changing sequence characteristics for the duration of the individual test
adcess.



1.2.04 In the basic configuration, either 2-wire or 4-wire, the T346 is
a DTMF-compelled test line providing the following test
capabilities:

Two-Way loss

Two-Way Noise
C-Notched Noise
3-Tone Gajuf31npe
Quiet Termination
P/AR Signal

Loop Back
3ignal-to-Noise Ratio
Echo Return Losa

-

WO 0 =3 O b g —

1.2.05 The unit also has the ability to receive a DIMF number sequence,

disconnect, originate a call from the remote location to the
number which was received and perform the test sequence under control of
the called test equipment, such as the Wilcom T328 Master Teat Line and
Controller.

1.2.06 The basic configuration is upgradable %o provide the following
enhanced btesting capabilities:

CAROT Compatibility-
Type 105 Test Line and 528 Responder
functions, both 2-wire and 4-wirte

meho Path Testing-
Un 4-wire versions the T3546 can perform and report the
results of Beho Return Loss, Singing Return Loss high
and Iow

Ta2a 07 In the ful ly configured unit, the DI'MF-compelled capabilities

combine with MF capabilitiea to provide an extremely flexible
reaponder. Upon receiving specific DTMF digita, the T346 will exit the
predefined test line operation and emulate many existing analog test lines
plus provide accesas to aover 40 individual testing functions. The unit i=s
then capable of performing the functions of a far end Type 105 Teat Line
and 52A Responder. Conversely, if the T346 is predefined as the Type
105/524 combination, a DTMPF command will cause the unit to awiteh to
emulation of specific analog test line/reaponders.

Ordering Information -

7346 Universal Test Line/Responder
Specify-

Interface: 2-wire or 4-wire

Predefined Test Line Type:

{consult factory for available types)
Fower Source: 115 Vac or -48 Vde (4-wire version)
115 Vae only (2-wire version)

Options:
01-CAROT Compatibility
02-Echo Testing



2.0 SPECIFICATIONS

2.1 Measurements

Detector type: Trus RMS

Level Hange: O dBm to =51 dBm, +/- 0.1 4B

Frequency Response: 300 Hz to 3000 H=z

loise Hange: 3 dBrnC to 5% dBrnC, +/- 1 dB

Noise Weighting: C-Message/C-Notched

Return Loss: D - 40 dB +/- 1 dB

2.2 Qutput

Frequency Hange: 300 Hz to 3000 Hz, 1 Hz atepa

Level Hange: 0 dBm to -5%1.1 dBmn, 0.1 dB ateps
(-10 dBm for FCC registered)

Level Aceuracy: +/- 0.03 4B at 1004 Hz, 0.1 dB over band

Harmonic IHatartion: at leaat 50 4B below fundamental

2.3 Input and Output Characteristics

Line Impedance: 600 and 900 ohms, selectable
Electronic Hold: 23 mA minimum through 1700 ohms
46 mA maximum through 400 ohms
Ringer Equivalence: 0. bA
DTMF Signaling: meets EIA Specification R5-464
DITMF or MF Receiver: 15 dB Signal to Noise Ratio
2.4 Environmental

Operational:
Temperature: 15 to 35 degrees
Relative Humidity: 10-95% non-condensing

Non-Operational (storage):

Temperature: -40 to 75 degrees C©
Relative Humidity: 10-95% non-condensing
Altitude: 40,000 feet (12000 Meters)

2.5 Eleectrical
115 Vac, 50/60 Hz or 4B Vde

2.6 Physical
Width: 17.1 in. (435 mm)
Height: 3.5 in. (89 mm)
Depth: 7.9 in. (201 mm)
Weight: 6.9 1b (3.13 kg)



3.0 CONTROLS AND CONNECTIONS

3.1 General

F1.01

This section describes the controls and connectors that are
necessary for system connection and operation.

3.2 HRear Panel

J.2.01

3.2.02

3.2.04

The barrier terminal strip provides the following connections:

a. HCV-NET: Receive Network (Horizon Type)

b. T,R: Tip, Ring (4-wire send pair or 2-wire interface)
c. Ty, By: Tipy, Ring, (4-wire receive pair).

d. B, M: 4-wire Type I signalling

e. Sp, Sg» E, M: 4-wire Type Il Signalling

f. G Ground

g. -48V: Office battery

h. Ts, Ro: LINE 2

Modular Connectors

a. Ll.: T-Green, H-Red, Ty-Tellow, Ry-Black (2-wire modular
phone connection

b. le: E-Grean, M-Hed, -48YV-Yellow, G-Black

. Lz: SB-Green, SG—REd. TA=-BElack, H:-Yellow

Fuse - A twist lock fuss holder for ac power protection

aecomodates & 0.5 ampere fuse.
ac Power Receptacle - This three prong plug supplies aec power to

the unit through the line cord provided. It also serves as an
an/off connection for the set.

-1



4.0 INSTALLATION

4.1 General

4.1.0 The installer's responsibility to the telephone cOmpany as
required by Part 68 of the FCC rules must be complied with before

the T3d4o is connected iato the telephone network.

4.1.02 Therse are various types of installation applications associated

with the SMARTS System. The T346 is a basic unit. Additional
items and options are necessary to implement full installation. Items such
as a modular to modular telephone cords, modular to spaded telephone cords
and wire for connecting to the atand-off insulators are needed. At the
time of purchase it has to be specified whether the interface ia to be 2-
wire or 4-wire. Other options include predefined test line type, CAROT*
compatability and echo teating.

4.2 Preparation for Use

This section containa the information required to prepare the
T346 for use as either a 2-wire or 4-wire unit.

4.2.01 2-Wire Installation Procedure

Toola Hequired: 1 - Small flathead screwdriver
1 = Small Phillips screwdriver

Parts Liat: 1 - Modular to Modular Telephone Cord

Remove top cover of unit by rémoving 2 Phillips screws on
rear panel

locate Switch S84 (Pigure 4-1) on top P.C. board labeled 600
ohm / 900 ohm near the rear of the unit. Select one of the
impedence coptions applicable to the 2 wire station that the
unit will be connected to. If you are unsure as to the
setting of this awitech, consult your PBES/Switch vendor for
this information. (Typically set for 600 ohm).

48]

3. Locate Switch 52 on the center P»C» board near the rear of
the unit (Fig. 4-1). This is an eight position switch in
which each position will be either Open (Switeh = Up) or
Closed (Switch = Down). Hefer to Fig. 4-2 for Switch
setting descriptions and make the appropriate selections.

4. Locate Switch 53 (Fig. 4-1) on the same P.C. board next to
Switeh S2. Refer to Fig. 4-3 for switch setting
descriptions and make the appropriate selections.

5. Flug one end of the power cord provided into the unit on the
rear panel and the other end into an A.C. power outlet.
Power is now applied to the unit.



107,

If accesas Line loss compensation is desired, complete this
procedure next. Hefer to section 5.0.

Perform the HNULL adjustment. Refer to the T346 Manual for
procedure.

Heplace top cover and secure with Phillips screws removed in
Step 1.

There are two methods of connecting the 2-wire eircuit ta
the unit (Refer to Fig. 4-1).

A. Using a Modular te Modular telephone cord, plug
one end into the modular plug labeled Lla on the
rear panel of the T346 and the other into the
modular jack of the line to test.

B. Using a Modular to Spaded telephone cord, plug the
modular end into the modular jack of the line to
test. Connect the spaded end to the terminal
board located on the rear panel of the T3%46 as
follows:

Green Wire tao T
Bed Wire bto R
Tellow Wire to Tl
Black Wire to Rl

T344 UTL is now ready for full speration.

4-2
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oPEN —— \

|

CLOSED =

(DOWN POSITION) \L

FIGURE 4-2A

Description: 1,243 =
485 =
6 % 7 =
2 o
Settings
Switch
Time
(ms) i 2
400 Closed Closed
500 Open Closed
600 Closed Open
700 (pen Open
800 Closed Closed
900 Open Closed
1000 Closed Open
1500 Open Open

*Take your choice

Switch 52

Test Progress Tone (TPT). A variable time
that the TPT will remain on. This is used
in special applications only. Nominally
set for 500ms.

Send Level Selectable tone reference levels
from -10 to -16 dBm (Applies to code 105 and
UMR responders only)

Not Used.
MF/DTMF. Selectable Signaling Mode (MF

Multi - Frequency, DTMF = Dual tone Multi -
Frequency or Touch Taone)

Switch
Level

3 d8 4 5
Closed *-16 Closed Closed
Closed =10 Open Closed
Closed -15 Closed Open
Closed *-16 Open Open
Open
Open
Open
Open
Switch FIGURE 4-2

8
MF  Open

DTHF  Closed

4-4
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L D"F‘E_N ==
(UP POSITIO
cLosep Lk o AR

(DOWN POSITION) \]

FIGURE 4-3A
Switch 53
Deacription: 1, 2, & 3 = Post Seizure Delay. A wvariable time between

the detection of anawer supervision and the
start of Test progress tone (TPT). This is
used in special applications only.
Nominally set for 500ms.

4 =2 wire / 4 wire. ©BSelects the circuit
interface conpnection.

5, 6, T &8 = Device Emulated Selection. Selects the
type of device that will be emulated.

Switch Switeh
Time
(ms) i F 3 4
200 Closed Closed Closed 2 wire Cloaed
300 Open Closed Closed 4 wire OUpen
4C0 Closed Open Cloaed
500 Open Open Closed
AO0 Closed Closed Open
TOO Open Closed Open
BOO Closed Open Open
Switch
Emulation type 5 6 T 8
T346 C C 0 C
UMR c c C o]
UMR w/Opt. Format 0 c C 0
CODE 105 C C c C
C = CLOSED 0 = OFEN

-
G
s
0
[
i3
.



4.2.02

4-H;EE Inatallation Procedure

Toola Required: 1 - Small flathead screwdriver

1 - Small Phillips screwdriver

Parts Liat: 6 or B pieces of of 22/24 AWG wire

10.

depending upon Type of EB&M Signalling
uged .

(Variable length dependent upon distance
of T346 from the line interface).

Remove top cover of unit be removing 2 Phillipa screws on
rear panel.

Locate E&M type selection jumpers on the right side upper
mounted P.C. Board as you view the unit from the rear (refer
to Fig. 4-5). Select the applicable jumper arrangement for
either Type I or Type II E&M Signalling of the circuit
interface.

Locate Switch S2 on the center F»C> Board near the rear of
the unit (Fig. 4-1). This is an eight position switch in
which each position will be either Open (Switch = Up) or
Closed (Switch = Down). Refer to Fig. 4-2 for a=wfiteh
setting descriptions and make the appropriate selections.

Plug one end of the power cord provided into the unit on the
rear panel and the other end into an A.C. power outlet.
Power is now applied to the unit.

If Access Line Loss compensation is desired, complete this
procedure at thia time.

Replace the cover and secure with 2 Phillips screws removed
in 3tep 1.

Using 22-24 AWG wire, make the appropriate croas-connections
between the 1346 terminal strip, located on the rear panel,
and the line interface (Refer to Fig. 4-6).

A. For Type | E&M, cross-connect signals T, R, T1l, R1l, E
and M.

B. For Type II E&M, cross-connect T, R, T1, R1, E, M, 3B,
and SG.

T346 UTL ia now ready for full operation.
Plug the power cord into the male receptacle on the right

side of the rear panel and the other end into a 110V ac
power outlet. Power 1s now applied to the aset.

4-6
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345 TOF VIEW
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5.0 FIELD CALIBRATION 7
5.1 Access Line Loss Compensation Procedure
5. 1.01 The T346 is factory-calibrated assuming negligible transmisaion

logs in the line assigned to it. When it is desired to adjust
the T346 to compensate for transmission losses in the access line, the
following procedure ia used:

1.

2i

1.

12.

Install T346 according to Installation Instructions (section
4.2.02).

Hemove top cover by removing the two screws located on the
rear of the unit.

Locate NORMAL/COMP ADJ. switch St by the label on the left
side of the rear panel. Place the switch in the COMP ADJ

position.
Dial the T346 from a local DTMF push button phone.

When the T346 goesa off-hook, after ring, enter the exchange
office milliwatt number into the T346 memory using the DTMF
puah-button phone.

Hang up. The TH46 will call the milliwatt number.

Locate the three LED's next to 51, and wait until one turns
[5F 50

Ad just R5%4 until the CAL LED turns oan. If the L0 LED is on,
turn BE54 clockwise; if the HI LED i3 on, turn B94 counter
clockwise.

Flace 51 in the NORMAL position.

Dial the same exchange office milliwatt number using a
telephone line different from the T346.

Use a level measuring set to measure the level received from
the milliwati on the second line.

Drop the line. Then, using the same (second) line, dial
through to the T346.

Onee a reference tone of 1004 Hz ia heard, send the T346 the
DTMF numbers 77 and 33.

#Refer to Section 6.0 for an explanation of 77 and 33.

5-1



14. Adjust R18 so that the level received at the measuring set
is 10 dB lower than the received milliwatt level for the
units having a -10 dB Reference Level. (15 dB lower for a

-1 dB Reference level and 16 dB lower for a -16 dB
Reference Level.)
15. Hang up the telephone.
S5.1.02 This procedure must be repeated whenever the T346 is relocated,

asaigned to a different line or is the existing line loss has

changed.



6.0 OPERATIONAL FUNCTIONS AND CODES
6.1 General

B.1.0 This section describes the various codes and their functiona all
of which are used in support of remote testing with the T346
Universal Test/Responder.

B.1.02 [nstallation procedures of Section 4.0 should be followed and one
of four modes of operation awitch-selected as per figure 4-3,
awitch 535 The possible selections are:

1 T346

2. UMK Non COptional Format
i) UMR Optional Format

4. CODE 10%

NOTE: Fach of the above selectiona is available with or without Retura
Loss Measurements when purchased.

6.2 T346 Automatic Uperation

f.2.01 The T346 is one of four respanzes when switch 33 is selected to
be in the T346 mode. (Rafer to Figure 4-3.)

G202 When the T346 number is dialed from, for example, a DTMF push
button telephone the reply by the T346 will be automatic. If a

T%28 makes the call, it will have been told beforehand it is calling a

T346. Again, the T346 will reply asutomatically as switch selected

(paragraph 6.1.02).

5.2.0% The cades for the T4946, of which the Hekimian Model 12% ia a
subset, are determined by setting switch 53 to the position in

Figure 4-3 labeled EMULATION TYPE, “T348".

B.2.04 With switch 53 in the T346 poaition, the T346 Test Line will

answer its assigned DTMF call numbers. After 2.7 seconds it will
send a 1004 Hz tone at the switch 52 level setting (Figure 4-2) for 30
seconds. During the 30 seconds of operation the set will be waiting for
the first command. If after 30 seconds no command is received, the T346
will go on hook. If during the 30-second wait the T346 receives the DTMF
tones for 24, it will go into the automatic teat sequence listed in 6.2.05.



b.2.05 Automatic Test Sequence (T346)
TABLE 1

Measurement

Direction Hesponder

Transmit 1004 Hz
Transmit 1004 H=z

(3) Go Quiet

Fto N * (1)
(2)
(4)
(5)
N to ¥ * (6)
(7)
(8)
(9)
(10)
F to N (11)
(12)
(13)
(14)
(15)
N ta F {16)

Transmit 404 Hz

Transmit 2804 Hz

Set 1004 Hz Level Indication

et C-Notch Noise Indication
Set C-Message Indication

Set 404 Hz Level Indication
Set 2804 Hz Level Indication

Transmit 404 Hz Registered
Level

Transmit 1004 Hz Registered
Level

Transmit 2804 Hz Heglistered
Lavel

Transmit C-Noteh Noise
Regiatered Leval (+30 dR »f
the C-Noteh HNoiase)

Transmit C-Message Noise
Registered Level (+30 dB of
the C-Message Noise)

Go Quiet

Go "On-Hook"

*Far to Near, Near to Far

Test gﬂﬂigment

Measure Lavel
Measure C-Notch
Noiae
Measurel-Message
Hoise
Measure Level
Measure Level
Transmit 1004 Hz
Transmit 1004 Hz
Go Quiet
Transmit 404 Hz
Transmit 2804 Hz
Measure Level at
1004 Hzm Equal tao
Level of 404 Hz
Measure Level at
1004 Hz
Measure Level at
1004 Hz Hqual o
Levael of 2804 Hez
(Add +60 4B Alge-
braically to con-
vert ta dBrnC)
(Add +60 dB Alge-
braically to con-
vert to d43rnl)
Transmit White
White Noise and
Measure EFPL



6.3 COMMANDS THAT HAVE BEEN PROGRAMMED INTO
THE T346 UNIVERSAL TEST LINE RESPONDER

6.%. 01 The codes (DTMF commands) that have been programmed into the T346

are listed in this section. The codes with an asterisk (*) are
unique to the T346. Those that are not preceded by an asterisk are shared
with the Hekimian 125 (H125) and the H115 Responder.

6. 5. 02 MANUAL OPERATION - To initiate the test and measurement sequence

apply a "ringing voltage" (DIMF call numbers) to the T3546. After
2.7 seconds it will send a 1004 Hz tone at the switch 32 level setting
(Figure 4-2) for 30 seconds. From herson, a code must be sent before the
30-gecond period ends (times out). If a longer time out is required, refer
to code 72, 73, T4, Th or T7. 1If a valid DTMF command is not received
before the time out period ends, the T346 will go ON-HOOK.

£.%.0% DTMF CODE NUMBERS and DESCRIPTLONS

ITMF

CODE DESCRIPTION

00 Send a 1004 Hz at the level pregset by the level
switchea for 5.5 seconds. Then followed by quiet
tetmination for the duration of fime out.

45 Broadband Noise band limited ta 500 ta 2000 Hz (ERL)
tranamitted at the level preset by level switches for a
duration of 3 seconds.

i B Switch to type 109 routine.

®16 Send a P/AR signal at the level preset by the level
awitchea for a duration of 3 seconds.

bl B ERL - Per PUB 41009, apply to 4-wire units only.

*18 SRL High - Per PUB 41009, apply to 4-wire units only.

g SRL Low - Per PUB 41009, apply to 4-wire units only.

411 signal sources for the ERL, SRL High and SREL Low
will be sent at -10 dBm. The T346 will make the
measurement from -10 to -50 dBm in the Receive Path.
Thia will maintain a range of O to 40 dB of Heturn
Loss. The measurement accuracy should be +/- 1 dB.
The time of the signal should be only as long as
neceaaary for the T346 to measure the return signal.
The returned measurement should be at 1004 Hz and be
the same level as received, that is between -10 and -50
dBm. Before the 1004 Hz is sent, there should be a
break of at least 1 second from the sent echo signal so
the receiving instrument can diatinguish between the
echo signal and the returned signal for the result of
measurement .



4 When in the Code 105 UMR Mode this will place it in the
T546 Operation Function. Thia is a special code and
should be sent as a single digit.

DTHF
CODE DESCRIPTION
24 Start automatic sequence as describe by H125 Operation.
32 Tranamit 404 Hez.
33 Transmit 1004 Hz.
34 Transmit 2804 Hz.

NOT®: These frequencies are transmitted at the setting
of the level awitchea. The timing is determined
by the operation of the H125.

42 Measure 404 Hz Level.
43 Measure 1004 Hz Level.
44 Maasure 2804 Hz Level.

NOTE: Theae operations are defined in the operation of
H125.

46 Transmit indicated 404 Hz level at 1004 H=z.
47 Transait indicated 1004 Hz level at 1004 Hz.
45 Transmit indicated 2B04 Hz level at 1004 Hz.

NOTE: This operation ia defined by the operation of H125.
The analog reaponse ig limited to a level of -10
dbBm. The DTMF response can go to 0 dBm-

B2 Measure C-Notch Noise

63 Measure C-M5G Noiae

b4 Transmit indicated C-Notch level at 1004 Hz +30 dB
bE Transmit indicated C-MSG level at 1004 Hz +30 4B

NOTE: The above 4 codea are response as defined by H125
operation. OQutput level for returned signal is
limited to -10 dBm and DTMF response will return
the actual value measured range up to 55 dBra.

T Set time out default to 2 minutes.
T det time out default to 5 minutes.
T4 Set time out default to 10 minutes.
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76
i

DTHME
CODE

£
83

®10

=+

Set time out default to 1% minutes.

Set time out default to 17 minutes.

DESCHRIPTION

Quiet Temination
On hook; release the circuit and terminate the operation.

This coads is sent to the T346 prior to any requests for
measurement. When received, the T346 will send reapanaes
back as eoded DTMF digits. All measurements of losa are
less then O dBm =o the minus sign is assumed. All
meaaurements of Heturn lLoss are assumed to be returned as
positive numbers in the range of 0-40. All response for-
mats are 3 digits each. In the case of loas measuremen?
the resolution iz tenths of a dB. In the case of Noiae
and Return Loas the first digit is always gZero and resa-
lution is to a dB.

This command is the callback featurs of the 13546 and has
to be the last command to be executed. The T346 accepta
digits sent to it as a eal lback number and is a firsat in,
first dialed sequence. Digits have to be received at a
rate faster thenm 1 digit per second. After a second haa
alapsed without a digit being received, the T346 will
hang-up and dial the received number. The T3546 then waits
25 aeconda for a DTHMF "#" signal. 1f a "#" is sensed it
sends back a DTMF "#" and is ready for 7946 commands. When
the 25 seconds have elapsed without a "§" signal, the T346
will hang up. The digit "B" is used for a % second wait
in the dialing sequence. The digits A, C, and D are
reserved for future use.

Thiz will place the T346 in an infinite time-out.
Loop back with O dB attenuation, 4-wire only.
Loop back with -8 4B attenuation, 4-wire only.
Loop back with -18 dB attenuation, 4-wire only.

This command will return the program version installed in
the T%46 and also the switch settinga. The format is:

Version Number, *, 52 asettings, ®, 83 settings.

Version Number will he a 3 digit code the same as Varsion
Number; for example: 203 is version 2.03. The settings of
52 will be a 3 digit octal code in this format: TFirst digit
is Position 1,2, and 3. The second digit ia position 4 & 5
and the third digit is Position 6,7 and 8. The closed
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position is a zero, the open is a one. For 53 the groupings
are: Firat digit is Position 1, 2 and 3. Second is
Position 4. Third is Positions 5,6 and 7. Laat Poaition 8-
To recap, the format will be:

XXy, *, 1y, *, ZZIZ

[

— Switeh 3 settings
! ——————— Sfar Digit
L_——-- Switeh 2 settings
e —— Star Digit

i
|
|
B

e Veraion.

This concludes all the code functions of the T346. These codes are all
that will be supported on the Model T346.

6.4 SWITCH SELECTION FOR VARIOUS OPTIORNS

6.4.01 The switch selection of various options will be described in the
following list.

6.4.02 Firat is 52, Figure 4-2, an eight position switch. For poaitions

1,2, and 3 the test progress tone can be varied between 400 and
i500 milliseconds. Positions 4 and 5 will define levels for oautput
reference of -10, =15 and -16 dBm. OSwiteh eight will define the MF or DIMF
function. Positions & and 7 are reserved for future expansion. Owitch
Pagsition 3, Figure 4-3, is also an 8 position switeh that is used for more
selections of variables and optiona. Poaitions 1,2 and 3 are used to
select poat seizure delay. The selections are from 200 to BOO milliseconds
in 100 milliseconds inerements. Position 4 is for selection of 2-wire or
4-wire oparation. DPositions 5,6,7 and 8 will define the various types of
default test linea that the T346 can evaluate.

0.4.0% In all cases of measurementa where there is a loopback on 4-wire

eircuits the measurement signal needs to be preceded by a echo
canceller disable tone of 2125 Hz at (-10 dbm Switch Setting) for a period
of at least 300 msec. The signal will have to follow this disable tone
within 200 mgsec or the cancel ler will enable. This applies in the case of
BHL, SRH, SRL.

B.4.04 In the case where a command is not raceived properly the T346 will

not respond. For example: if an undefined command is received,
the T346 will not give any error response; it will only wait for the next
command -

6.4.05 Interfacea: The T3%46 has both 2-wire and 4-wire interfacea.

These are specified at time of ordering. The 2-wire interface is
capable of ground astart or loop start. The 4-wire interface ia strappable
for B&M Type I or Type I1.
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6.4.06 Power: The unit has to be powered by either 115V ac or 48V dc.
This power option is specified at ordering time. (A 2-wire HB Vdc
unit is not available).

6.5 T346 OPTIONS

6.5.01 There will be two software versions available; one will include
return loas routines; the ather will not.

6.6 Code 105 Teat Line/Responder and Universal Mini Responder (UMR)

6.6.01 The "MF" commands or codes that have been programmed into the
T%4h are described in this section.

f.6.02 When switch 53 (Figure 4-3) is placed in either the Code 105 or

one of the two UMR positions, the unit will answer the call with
a DIMF "#" signal. This is followed by a post seizure delay and test
progreas tone. The delay time and the time the tone remains on are set by
switches 52 and S35 as described in figures 4-2 and 4-3

*Universal Mini Reaponder



6.6.03% The routines performed by these emulated responders are compelled
by 2/6 MF tones. Table 6-1 lists the digits and letters that
correapond to the paired tones.

THBLE £-1%
MF FREQUENCY TABLE
DIGIT LOW FREGUENCY HIGH FREQUENCY
0 1300 1500
1 TOO 500
2 TOO 1900
3 900 1100
4 TOO 1300
5 900 1300
= 1100 1300
T To0 1500
g 900 1500
9 1100 1500
A 1100 1700
B 1500 1700
G T00 1700
D SO0 1700
E 13500 1700
G.6.04 Tahlea 6-2 through 6-4 show how the digits and letters
(abbreviationa) are interpreted. After each measurement routine

the unit goes through the following sequence: 430 ma of guard tone, data
tone and 50 ms of guard tone. The data tone timing conforms to the Data
Formulas shown in Table 6-5 entitled RESPONDER DATA FORMATS.
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TEST
HH
Lac

L

i

N5C
AL

L4
NEFT
SHL
RNSC
LAYER
NT
ERL
Lo
L28
NEFT
SHISC
SRLHI
NEFT
HN

RL
L45C
HEFT
SLRSC
NEFT
NEFT
NTSC
ER LSC
L1OsC
L2830

COMMAND TABLE 6-2
CODE 105

Near-EBnd Noise Test

Loss (0 dBm, V004 Hz) Self-Check
loss (0 dPm, 1004 Hz) Test
Far-End Noise Test

Far-End Naise Self-Check

Release

Loss (-16 dBn, 404 Hz) Test

Not EBEquipped For Teat {preceded by guiet period)

Singing Heturn Loss Low
Near-Fnd Noise Self-Check

Always precedes another digit to get layer 3 tests

Noise with Tone teat

Echo Heturn Loss

loss (-16 dBm, 1004 Hz) Test
Loss (-16 dBm, 2B04 Hz) Test
Not Equipped for Test {preceded
Singing Return Loss

Singing Heturn Loas, High

Not Equipped For Test (preceded
Near-End Noise Test

Release

loas (=16 dBm, 404 He)

Not Equipped For Test (preceded
Singing Heturn Loss Self-Check
Not Equipped For Test (preceded
Not Equipped For Test (preceded
Noise With Tone SElf-check

Echo Heturn Loas Self-Check

by

by

by

by
by

Losa (-16 dBm, 1004 Hz) Self-Check
Loss (-16 dBm, 2804 Hz) Self-check
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DIGIT

"
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TEST
HN

Lac

L

N

NaC

RL

L4
LEAD
SR1M
RNSC
LAYER
NT

KR LM
L10
L28
LB18
SHISCM
SRALHIM
LB8

HHN

KL
L4SC
L8O
SLHSCM
LC10
HEFT
NT3C
ERLSCM
L10sC
L285gC

COMMAND TABLE £-3%
UMR NON CPTIONAL FORMAT

Near-End Noise Tast

[oss (0 dBm, 1004 Hz) Self-Check

Loss (0 dBm, 1004 Hz)} Test

Far-End Hoize Test

Far-End Noise Self-Check

Heleage

Loss (-16 dbBm, 404 Hz) Test

Transmit Tone (-16 dBm, 1004 Hz)

Singing Heturn Loaa Modified

Near-End Noise Self-Check

Always precedes another digit to get layer 3 tests
Noise with Tone Test

Ezho Return Imsa Modified

loza (=16 dBm, 1004 Hz) Teat

lasas (-16 dPm, 2804 Hz) Test

13 dB Loopback

Singing Return Lasa High Self-Check Modified
Singing Heturn loss, High Modified

8 dB Loopback

Near—-Fnd Noise Check

Helease

Loss (-15 d4Bm, 404 Hz)

0 4B loopback

Singing Keturn Loasa Self-Check Modified

lmas (=16 dBn, 1004 Hz) Test Through C-Message Filter
Not Equipped For Teat (preceded by quiet period)
Noise with Tone Self-Check

Echo Return loss Self-Check Modified

Loas (-16 dPBm, 1004 Hz) Self-Check

Losas (-16 dBm, 2804 Hz) Self-Check
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DIGIT
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TEST

RN
el

1
i

N

RSE
HL

L4
LL1O
SRL
RN3C
LAYER
NT
ERL
L10
L28
LB13
SHISC
SHLHI
LB8
HN

iL
L450
LBO
SLRSC
Leid
NEFT
NISC
ER L3C
L1050
L2850

CUMMAND TABLE &-4
UMR OPTIONAL FORMAT

Near-End Noise Test

Loss (0 dBm, 1004 Hz) Self-Check

loss (0 dBm, 1004 Hz) Test

Far-End Noise Test

Far-End Noise Self-Check

Release

Loss (-16 dBm, 404 Hez) Test

Tranamit Tone (-16 dPm, 1004 Hz)

Singing Heturn lLoss

Near-End Noise Self-Check

Always precedes another digit to get layer 5 tesats
Noise with Tone Taat

Echo Return Loss

loss (-16 dBm, 1004 Hz) Teat

Loss (-16 dBm, 2804 Hz) Test

18 dB Loopback

Singing Return Loa=z

Singing Return Loss, High

8 dB Loopback

Near-End Noise Test

Helease

lass (-16 dBm, 404 Hz)

) 4B [oopback

Singing Heturn Loass 3elf-Check

loss (-16 dBm, 1004 Hz) Test Through C-Hessage Filler
Not Equipped For Test {preceded by gquiet period)
Koise With Tone Sslf-Check

Echo Return Loss Self-Check

Loss (-16 dBm, 1004 Hz) Self-Check

Loss (-16 dBm, 2804 Hz) Self-Check



TABLE 6-5
RESPONDER DATA FORMATS

Teat Data Formula Self-Check Variable Range
(milliseconds) Variable nms

Lpaa O dBm 20160 - 10L)-1 L=0d Bm AT-321 -5 ta +15.8 dB
loas -16 dBm 2(210 = 10L}=1 L=0d Bm 415-423 -5 to +20.8 dB
C-Mag MNoise 2(8 - 13} N=23dBrnC 17 -21 i5 to 55 dBranC
C-Notch Noise 2(H = 32)-1 N=T74d Brnl B81-8% 34 to 74 dBreaC
Heturn Loas 2(42 -RL}-1 RL= 0 dB Bi1-85 0 to 40 dB
B.6.05 If an MF command is not received for 18 seconds, the unit will

disconnect from the line. With a 2-Wire interface, the unit goes
on-hook. With a 4-Wire interface, the unit removes ground on the "E" lead
and returns to the idle atate when the "M" lead, at the far end, goea on
hook (ground condition) in response to the disconnect.

5.56.06 The abbreviationa used in Tables 6-2, 6-3 and 6-4 are explained
as followa:

TEST BEPLANATION

L,L4,L10,L28 At the trailing edge of the MF command the T340
tranamita the appropriate level and frequency for 430
me. 1t then waita a maximum of 2.56 =zeconds for a
signal of sufficient amplituds to be received. It
samples the signal for 430 msa. Then it goesa to guard
tone, data tone, guard tone sequence (G-D-G).

NEFT Two seconds of quiet and then the unit transmits 1000
ms aof guard tone, 1000 ms of data tone, 50 ms guard
tone.

NT The unit tranamits 430 ms of -16 dBm, 1004 Hz tone,

then waits a maximum of 2.56 seec. for 430 ma of tone of
sufficlent amplitude. During this time the unit
measures noise through C-Message and C-Notch filters.
It then goes through G-D-G sequence.

N The unit measures noise through its C-Measage filter
for 37% m= then goesa through G-D-G.

Lse, L285C, L10sC, The unit goes quiet for 860 ms (430 ms for NSC) then
L4SC, NT3C, NSC goea to G-D-G.

RL The unit goes on hook.

RN, RNSC The unit goes quiet for 43%0 ma, then attacheas MNF

receiver waiting for another command.

LAYER Causes receiver to advance to next layer.
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SRL, SRLHI, ERL

SHRIM, SRLHIM, ERIM

SRLSC, SHISC, ERLSC

SHLSCM, SHISCM
ER LoCH

LLAG

LBO

LBES
LB18

LC10

Two-wire units - the unit goes guist for 2.56 seconds,
then transmits 430 ms of guard tone, 3 ms data tone, 50
ms guard tone.

Four-wire units - the unit goes quiet for 2.56 seconds,
then it sends echo canceller tone (2150 Hz, -10 dBm)
for 550 ma, goes quiet for a maximum of 100 ms, sends
the appropriaste Return Loss signal for A maximum of 2
seconds (which it measures). 2.56 seconds after the
start of the echo canceller tone, it goes to the G-DI-G
sequence.

Two-Wire units - same procedure as for SRL, SRLHI, ERL

Four-Wire units - the unit zends echo canceller tone
(2150 Hz, =10 dBm) for 550 ma, goes quiet for a maximum
of 100 ms, and sends the appropriate Return Loss signal
for a maximum of 2 seconds (which it measures). 2.56
seconds after the start of the echo canceller tone it
goea to the G-D-G seqguence.

Two-Wire units - the unit goes quiet for 2.56 seconds,

then transmits 430 ms of guard %tone, 8% ma of data
tone, 50 ma guard tons.

Four-Wire units - after 5.1 seconds of quiet the unit
goes to G-D-G sequence.

Two-Wire units - sBame procedure aas for
SRLSC, SHISC, ERLSC

Four-Wire units - after 2.56 secondsa of quiet the unit
goea to G-D-G sequence.

Transmit a econtinuous 1004 Hz at -16 dBm.

Two-wire unita reapond with NEFT. Four-wire units
insert O dB attenuation between receive and tranamit
until another command is received.

Same as LBO except 8 dB attenuation.

Same as LBO except '8 dB attenuation.

Same procedure as L,L4,L10,L28 except it measures the
incoming signal through a C-Message filter.



