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�Introduction

Purpose



The purpose of this document is to provide a technical Command and Protocol  specification for the equipment necessary to test the access network for Telstra's Public Switched Telephone Service (PSTS) product.

This will ensure a standard test platform and enable standard test processes for service assurance and service activation to be implemented throughout Telstra.

	The equipment necessary to perform line tests at the exchange will be known as the Line Test Device  	(LTD), also known as Microprocessor Robot Tester (MRT).

Scope

This document deals exclusively with the specification for PSTS access network testing equipment. This equipment may be located only in L.M.Ericsson's type ARF, ARE, ARK and AXE telephone exchange switching equipment.

The document is intended to be dynamic and will alter as new facilities, regulations and technologies dictate.

Audience

This document is intended for use by:

�SYMBOL 183 \f "Symbol" \s 10 \h�	SULTAN Development Engineers.

�SYMBOL 183 \f "Symbol" \s 10 \h�	SULTAN National Support Centre.

�SYMBOL 183 \f "Symbol" \s 10 \h�	SULTAN Operations staff.

References

[1]	SULTAN Robot Tester Command specification SPU-308.

[2]	SULTAN Robot Tester Signalling specification SPU-301.

[3]	SULTAN Robot Tester Decadic Impulsing specification SPU-307

[4]	TELSTRA PSTS Test System-User Requirements.

	TELSTRA Standard Document 002473. Issue 1 may 1995.

[5]	TELSTRA PSTS Line Test Device Specification.

	TELSTRA  Standard Document 002473-A01. Issue 29 May 1995 

�Definitions, Acronyms. and Abbreviations

The following words, acronyms. and abbreviations are referred to in this document.

Term�Definition��DTMF�Dual Tone Multi Frequency��DVM�Digital Volt Meter��FIR-P�Line Test Device (MRT) interface in crossbar exchanges��FNN�Full National Number consisting up to 10 digits including the area code of a telephone service in Australia.��LTD�Line Test Device��MRT�Micro Processor Robot Tester��PSTN�Public Switched Telephone Network��PSTS�Public Switched Telephone Service��Revertive Call�A telephone call set up by the test equipment to a SULTAN Tester position to allow the Tester to monitor the line under test and to speak to the customer. The name "Revertive call" should be used as the standard name but names like "Monitoring line" and "Call Back" are also around.��SULTAN�Subscribers Line Test Access Network is a Telstra system that enables a Tester to perform tests on a line based on a Full National Number from anywhere in Australia.��Test System�This term includes SULTAN and any other test platform that Telstra chooses to use.��Test Desk�The location of a SULTAN Test Officer is known as a Test Desk.  This position usually has a terminal for access to the SULTAN system and a telephone to receive the Revertive Call.��Test Officer�A person responsible for performing line tests in order to determine the nature of a reported fault. Typically this person will sit in front of a SULTAN terminal and instruct SULTAN to perform tests by way of providing a phone number and a series of test keys.��VF�Voice Frequency��

�Summary

This document is a description of the various commands and syntax recognised by the SULTAN Line Test Device known as  Microprocessor Robot Tester (MRT)

The Protocol itself is described in attachment 5.6. 

Each MRT Test command (see chapter 4) is described on a separate page with the command name as page header.

Some command page headers do have between brackets and in italic “Tester Key strokes” added.

Those “Tester Key strokes” are the command keystrokes which can be given from a Tester Terminal.

Internal in the SCC are those key strokes translated into the corresponding MRT Q command.

See attachment 5.11 for a full cross reference table MRT Q commands and Test key strokes.

Example;

[Q0;] DC Voltage (Foreign Battery), other wire grounded. ( 34FB )

Q Commands not having Tester Key strokes added are not used by the SULTAN system.

Organisation of the Document

This document is organised in 5 sections:

Section 1.	Introduction

Section 2.	Syntax overview.

Section 3.	Test Device Commands.

Section 4.	Test-Commands and Measuring circuits.

Section 5.	Attachments.

�Syntax Overview.

Syntax Overview.



The V.23 serial communication channel is used to communicate with the SULTAN system.

Set up for 7-data bits, 1-stop bit and even parity character transmission.

Hence, all characters I/O uses the 7-bit ASCII coded character as its basis, which will be referred to as "Character" in this document.

When a Character's ASCII code value is used, it will be in hexadecimal with an "h" suffix.

When a ASCII character itself is used, it will be in bold.

�Packet Structure.



The Command and Response data is transferred using a packet structure made up of a "string" of characters.

In this document each character or characters together represents one character in the string sent to or received from the MRT.

Also in this document are spaces included between the fields of the various string descriptions, this makes reading of the message strings easier.

In the “Real” Command and Response message strings are  NO  spaces included between the characters.

An ellipsis (. . . ) between characters indicates a variable field length.

Each package returned by the MRT includes a “Control U” character (ASCII 21, 15h) as a prefix to reset the SULTAN system input buffers.  In this document is this character further omitted.

Every packet is structured with a Header, Address, Data, Checksum, and a Terminator as shown below.



	$ A1 A2 L D1 D2 . . . Dn C1 C2 Cr

Field description:	$	=	1digit containing the single character "$  (Dollar)" used to indicate start

	of packet  (HEADER)

	A1 A2	=	2 digits containing 8-bit Hex. ADDRESS  (00h to FFh) of an individual

	Test Device (MRT)

		L	=	1 digit containing LABEL. Can be T, R, Q, P or S.

		D1 . . . n	=	n digits containing the DATA to be transferred.

	C1 C2	=	2 digits containing  8-bit Hex. CHECKSUM for the address and data 			fields. (Data field includes Label and Data)

		Cr	=	1 digit containing the single character "Carriage return" to indicate

	the end of packet  (TERMINATOR).

The characters immediately following the address characters (L field) are the "Message Label Characters".

The main type of messages are;

1.	Connect and Connect Response Messages (T and R).

2.	Command and Command Response Messages (Q).

3.	Poll and Poll Response Messages (P).

4.	Close Session (S).

The Label (L) and Data (D) field contains the command and/or data.

Section 3 of this document describes the T, R, P and S label command and response strings..

Section 4 of this document describes the Q label command and response strings.

Further details and explanation of these fields and signalling structure can be found in Attachment 5.6.

Test Device Commands

[T] Open Session (Connect to Subscriber Line)

	Type:	Supervisory

Mode:	-

Description:	Establish Test Call by connecting the Test Device to the Subscriber's line to be tested.

Activity:	The MRT proceeds to decadic dial the Telephone number to be accessed for testing on  the C and D wires

	towards the exchange  interface, to get Test pair access to the Line Circuit associated with that number.

	Depending on where in the Network the MRT Device is located, from 4 to 10 digits will be required.

Command:	T D C1 . . . Cn

	T	= Command.

	D	= 1 digit containing Decadic Dial Impulsing rate. (8 is standard, see also attachment 5.1)

	C1..n	= 4 to 10 numeric characters containing Switch Number of number to be tested.

Response:	T D C1 . . . Cn * SS	or	T D C1 . . . Cn * SS SC   (SC for AXE only)

	T	= Original command.

	D	= 1 digit containing original Impulsing rate information. (see attachment 5.1)

	C1..n	= 4 to 10 digits containing Original Switch number to be dialled.

	*	= Separator character.

	SS	= 1 digit containing Subscriber's status.

		# = Invalid number length (>10 or <3) or invalid character (not numeric)

		1 = Idle.

		2 = Line lockout. (A-wire grounded, ARK only)

		3 = Line lockout.

		4 = Busy speaking.

		5 = Congestion.

		6-9 = Interception.

		? = Undefined response received.

	SC	= 1 digit containing  Subscriber Classification (AXE only)

		0 = Idle line.	5 = Number test blocked.

		1 = Unable to test special equipment.	6 = Unable to test PABX.

		2 = Number blocked by exchange.	7 = On call transfer.

		3 = Number not connected.	? = Undefined response received.

		4 = Exchange congestion.

Note:	See attachment 5.8.

�[R] Establish Revertive Call.

Type:	Supervisory

Mode:	-

Description:	Attempts to establish a revertive call (monitoring link) to the operator, via the monitoring exchange line.

	Decadic dialling is used.

Activity:	Loops Revertive line,  waits a few seconds for  Dial-Tone and then proceeds to decadic dial the number specified in the 	command.

Command:	R D M1 . . . Mn

	R	= Command.

	D	= 1 digit containing Decadic Dial Impulsing rate. (8 is standard, see also attachment 5.1)

	M1..n	= 4 to 10 numeric characters containing Switch Number to be dialled for monitoring link.

Response:	R D M1. . . Mn * S

	R	= Original command.

	D	= 1 digit containing original Impulsing rate information.

	M1..n	= 4 to 10 digits containing Original Switch number to be dialled.

	*	= Separator character.

	S	= 1 digit containing execution status.

		# = Invalid number length (>10 or <5) or invalid character (not numeric)

		1 = Successful.

Note:	After the R Command response message is received by the SULTAN testcentre, no further indication in messages 	will be given by the MRT related to the status of the revertive call.

�[P] Poll request.

Type:	Supervisory

Mode:	-

Description:	Prompts the Test device to return current test results, line signal and line status.

Activity:	When no "Command Response" message to be returned or when a "Command Response" message is not ready 	because the requested task is not completed, a "Null Response" message will be returned.

	After initial setup phase, line status information shall be included within the "Null Response" message

	following a poll request.

	When a "Command Response" message is waiting, this message will be sent after the poll request.

Command:	P

Response:	P S1 S2

	P	= Original command.

	S1	= 1 digit containing 1 character indicating change of subscriber line status.

	*	= line status has not changed since last poll.

	!	= Line status has changed since last poll.

	S2	= 1 digit containing 1 numeric character indicating Line Status.

		0	= Unable to identify status.

	Reason: Reading in progress

	or  Test access not yet established

	or  Line status monitoring not enable

	or  Line under private control.

			1	= On-Hook (subscriber line is not looped)

			2	= Off-Hook (subscriber line is looped)

			3	= Busy line gone to On-Hook.

			4	= Test access lost or line is Busy (AXE only) (See also 4.96)

	�

Note:	Line status information can only be returned when Line Status monitoring is enabled (with the exception of 	busy lines)

	This should not happen until line has been checked for dangerous Foreign Voltage levels.

	For its own protection the Test Device will not enable line  status monitoring until a Package test has been

	performed and the results are satisfactory.

	Line Status Monitoring means that the Customers line is connected to the Loop detector inside the MRT.

	On  or Off - hook change of the Customers Line can be detected and via messages are those condition changes 	indicated to the SULTAN User.

	As shown above Poll Response Messages include this Line Status change.

	See attachment 5.8, 5.9 and 5.10.

�[S] Close Session.

Type:	Supervisory

Mode:	-

Description:	Cancels any tests or line signals.

	Clears down Test Pair and Revertive Call (Monitoring)  connections.

Activity:	1.	Stop any command.

	2.	Release of all test relays.

	3.	Release of the Test Pair connection.

	4.	Release of the Revertive Call (Monitoring or Ring Back)  connection.

	5.	Send reply.

	6.	Reset all software to idle.

Command:	S

Response:	S

	�

Note:	This command does not cause a system reset, but the Test Device software is returned to an idle state.

�Test-Commands and Measuring circuits.

The following section describes all the Test Commands who can be requested by the SULTAN Communications Controller (SCC) and performed by the SULTAN Line Test device (MRT).

Each Command description is divided in sub sections.

Sub Section.

Type:	Supervisory, Parametric or Line Control.

	Supervisory	=	Commands who directly control the Test Device such as T,R,P,S and 				specific Q commands.

	Parametric	=	Commands (Q) directly dealing with Line measurements.

	Line Control	=	Commands (Q) dealing with monitoring, ring and speak and other 				functions other than line measuring.

Mode:	Single, Direct or Block.

	Single	=	A single test is made at a single point in time and displayed in a numerical 			format.

	Direct	=	In this mode the customers line is continually tested at a rate of 5 tests per 			second.

 			This is effectively a continuous reading and is displayed by means of a moving 			cursor.

	Block	=	In this mode twenty readings are taken in a set period of time (1 second) and 			displayed graphically.

Description:	Brief description of the requested Command to be performed by the MRT.

Activity:	A brief step by step description of the various activities within the  MRT to perform the 	requested Command.

Command:	The "Q" Command sent to the MRT as part of the Packet structure described in section 	2.2.

Response:	Description of the response message after a "Q" Command request. (Only the Label and 	Data are shown, for the full message see chapter 2.2 “Packet Structure”)

Note:	Specific notes related to the command requested.



Measuring Circuit diagram:

The Measuring Circuit Diagram shows the activated test circuit to perform the requested command.

In the diagrams are Relay contacts shown in their activated state.

The “+” symbol represents (as standardised) the exchange ground level.(the pos. of the exchange battery)

In the diagrams is the shown exchange battery of an average voltage of -48V.

The correct working voltage is measured as part of the automatic performed Q44 Package test A1 at the beginning of each test session.

A short function description of the activated relays is also given.

[Q00] DC Voltage (Foreign Battery), Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200 kOhm reference resistor  to ground (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300mS. and settling time of 150 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q00

Response:	Q00 * V1 V1 V1 V2 V2 V2

	Q00	= original command.�

	*	= separator character.

	V1	= 3 digits containing B-wire to ground Voltage.

	V2	= 3 digits containing A-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.

�EMBED Word.Picture.8���

	KRT	Connect reference resistor of 200 kOhm  to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

[Q01] DC Voltage (Foreign Battery), Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q01

Response:	Q01 * V1 V1 V1 V2 V2 V2

	Q01	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to A-wire Voltage.

	V2	= 3 digits containing A-wire to B-wire Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q02] DC Voltage (Foreign Battery), Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q02

Response:	Q02 * V1 V1 V1 V2 V2 V2

	Q02	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to ground Voltage.

	V2	= 3 digits containing A-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

[Q03] DC Voltage (Foreign Battery), Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q03

Response:	Q03 * V1 V1 V1 V2 V2 V2

	Q03	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to A-wire Voltage.

	V2	= 3 digits containing A-wire to B-wire Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q04] DC Voltage (Foreign Battery), Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q04

Response:	Q04 * V1 V1 V1 V2 V2 V2

	Q04	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to ground Voltage.

	V2	= 3 digits containing A-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

[Q05] DC Voltage (Foreign Battery), Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q05

Response:	Q05 * V1 V1 V1 V2 V2 V2

	Q05	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to A-wire Voltage.

	V2	= 3 digits containing A-wire to B-wire Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q06] DC Voltage (Foreign Battery), Other wire floating. ( FG)

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q06

Response:	Q06 * V1 V1 V1 V2 V2 V2

	Q06	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to ground Voltage.

	V2	= 3 digits containing A-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

[Q07] DC Voltage (Foreign Battery), Other wire grounded. ( FB )

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q07

Response:	Q07 * V1 V1 V1 V2 V2 V2

	Q07	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to ground Voltage.

	V2	= 3 digits containing A-wire to ground Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

[Q08] DC Voltage (Foreign Battery), Other wire floating. ( 3FG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive DC Voltage (Foreign Battery) readings with respect to ground at 200mS. intervals.

	Reads the B-wire with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT and KFB released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q08

Response:	Q08 * V1 V1 V1 V2 V2 V2 V3 V3 V3 V4 V4 V4 V5 V5 V5

	Q08	= original command.

	*	= separator character.

	V1..5	= 5 blocks of 3 digits containing B-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q09] DC Voltage (Foreign Battery), Other wire grounded. ( 3FB )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive DC Voltage (Foreign Battery) readings with respect to other wire at 200mS. intervals.

	Reads the B-wire with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT,  KFB and KE released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q09

Response:	Q09 * V1 V1 V1 V2 V2 V2 V3 V3 V3 V4 V4 V4 V5 V5 V5

	Q09	= original command.

	*	= separator character.

	V1..5	= 5 blocks of 3 digits containing B-wire to A-wire Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q0:] DC Voltage (Foreign Battery), Other wire floating. ( 34FG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive DC Voltage (Foreign Battery) readings with respect to ground at 200mS. intervals.

	Reads the A-wire with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KLR and KFB released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q0:

Response:	Q0: * V1 V1 V1 V2 V2 V2 V3 V3 V3 V4 V4 V4 V5 V5 V5

	Q0:	= original command.

	*	= separator character.

	V1..5	= 5 blocks of 3 digits containing A-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q0;] DC Voltage (Foreign Battery), Other wire grounded. ( 34FB )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive DC Voltage (Foreign Battery) readings with respect to other wire at 200mS. intervals.

	Reads the A-wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q0;

Response:	Q0; * V1 V1 V1 V2 V2 V2 V3 V3 V3 V4 V4 V4 V5 V5 V5

	Q0;	= original command.

	*	= separator character.

	V1..5	= 5 blocks of 3 digits containing A-wire to ground Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q0<] DC Voltage (Foreign Battery), Other wire floating. ( 2FG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive DC Voltage (Foreign Battery) readings with respect to ground at 50mS. intervals.

	Reads the B-wire with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	KRT and KFB released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q0<

Response:	Q0< * V1 V1 V1 . . . . . . . . . . . . . . . . . . V20 V20 V20

	Q0<	= original command.

	*	= separator character.

	V1..20	= 20 blocks of 3 digits containing B-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q0=] DC Voltage (Foreign Battery), Other wire grounded. ( 2FB )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive DC Voltage (Foreign Battery) readings with respect to other wire at 50mS. intervals.

	Reads the B-wire with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	KRT, KFB and KE released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q0=

Response:	Q0= * V1 V1 V1 . . . . . . . . . . . . . . . . . . V20 V20 V20

	Q0=	= original command.

	*	= separator character.

	V1..20	= 20 blocks of 3 digits containing B-wire to A-wire Voltage.

Note:	



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q0>] DC Voltage (Foreign Battery), Other wire floating. ( 24FG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive DC Voltage (Foreign Battery) readings with respect to ground at 50mS. intervals.

	Reads the A-wire with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q0>

Response:	Q0> * V1 V1 V1 . . . . . . . . . . . . . . . . . . V20 V20 V20

	Q0>	= original command.

	*	= separator character.

	V1..20	= 20 blocks of 3 digits containing A-wire to ground Voltage.

Note:	KE is not operated for this test.



	Foreign Battery Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q0?] DC Voltage (Foreign Battery), Other wire grounded. ( 24FB )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive DC Voltage (Foreign Battery) readings with respect to other wire at 50mS. intervals.

	Reads the A-wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and ground (KE) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q0?

Response:	Q0? * V1 V1 V1 . . . . . . . . . . . . . . . . . . V20 V20 V20

	Q0?	= original command.

	*	= separator character.

	V1..20	= 20 blocks of 3 digits containing A-wire to B-wire Voltage.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KFB	Connect Foreign battery test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q10] Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q10

Response:	Q10 * R1 R1 R1 R2 R2 R2

	Q10	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Resistance.

	R2	= 3 digits containing A-wire to ground Resistance.

Note:	KE is not operated for this test.



	Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q11] Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q11

Response:	Q11 * R1 R1 R1 R2 R2 R2

	Q11	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Resistance.

	R2	= 3 digits containing A-wire to B-wire Resistance.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q12] Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q12

Response:	Q12 * R1 R1 R1 R2 R2 R2

	Q12	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Resistance.

	R2	= 3 digits containing A-wire to ground Resistance.

Note:	KE is not operated for this test.



	Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q13] Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q13

Response:	Q13 * R1 R1 R1 R2 R2 R2

	Q13	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Resistance.

	R2	= 3 digits containing A-wire to B-wire Resistance.

Note:	



	Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q14] Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q14

Response:	Q14 * R1 R1 R1 R2 R2 R2

	Q14	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Resistance.

	R2	= 3 digits containing A-wire to ground Resistance.

Note:	KE is not operated for this test.



	Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q15] Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q15

Response:	Q15 * R1 R1 R1 R2 R2 R2

	Q15	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Resistance.

	R2	= 3 digits containing A-wire to B-wire Resistance.

Note:	



	Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q16] Resistance test, Other wire floating. ( RG )

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KFB and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q16

Response:	Q16 * R1 R1 R1 R2 R2 R2

	Q16	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Resistance.

	R2	= 3 digits containing A-wire to ground Resistance.

Note:	KE is not operated for this test.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q17] Resistance test, Other wire grounded. ( R )

Type:	Parametric.

Mode:	Single.

Description:	Single Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q17

Response:	Q17 * R1 R1 R1 R2 R2 R2

	Q17	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Resistance.

	R2	= 3 digits containing A-wire to B-wire Resistance.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q18] Resistance test, Other wire floating. ( 3RG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Resistance readings with respect to ground at 200mS. intervals.

	Reads the B-wire with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT and KFB released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q18

Response:	Q18 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q18	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing B-wire to ground Resistance.

Note:	KE is not operated for this test.
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q19] Resistance test, Other wire grounded. ( 3R )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Resistance readings with respect to other wire at 200mS. intervals.

	Reads the B-wire with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT, KFB and KE released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q19

Response:	Q19 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q19	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing B-wire to A-wire Resistance.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q1:] Resistance test, Other wire floating. ( 34RG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Resistance readings with respect to ground at 200mS. intervals.

	Reads the A-wire with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KFB and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q1:

Response:	Q1: * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q1:	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing A-wire to ground Resistance.

Note:	KE is not operated for this test.
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q1;] Resistance test, Other wire grounded. ( 34R )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Resistance readings with respect to other wire at 200mS. intervals.

	Reads the A-wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q1;

Response:	Q1; * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q1;	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing A-wire to B-wire Resistance.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q1<] Resistance test, Other wire floating. ( 2RG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Resistance readings with respect to ground at 50mS. intervals.

	Reads the B-wire with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	KRT and KFB released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q1<

Response:	Q1< * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q1<	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing B-wire to ground Resistance.

Note:	KE is not operated for this test.
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q1=] Resistance test, Other wire grounded. ( 2R )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Resistance readings with respect to other wire at 50mS. intervals.

	Reads the B-wire with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	KRT, KFB and KE released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q1=

Response:	Q1= * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q1=	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing B-wire to A-wire Resistance.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q1>] Resistance test, Other wire floating. ( 24RG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Resistance readings with respect to ground at 50mS. intervals.

	Reads the A-wire with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	KRT and KFB released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q1>

Response:	Q1> * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q1>	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing A-wire to ground Resistance.

Note:	KE is not operated for this test.
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q1?] Resistance test, Other wire grounded. ( 24R )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Resistance readings with respect to other wire at 50mS. intervals.

	Reads the A-wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q1?

Response:	Q1? * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q1?	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing A-wire to B-wire Resistance.

Note:	
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q20] Low scale Resistance test, Other wire floating. ( LG )

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	8.	A-wire measurement taken.

	9.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q20

Response:	Q20 * R1 R1 R1 R2 R2 R2

	Q20	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Low Scale Resistance.

	R2	= 3 digits containing A-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q21] Low scale Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	8.	A-wire to B-wire measurement taken.

	9.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q21

Response:	Q21 * R1 R1 R1 R2 R2 R2

	Q21	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Low Scale Resistance.

	R2	= 3 digits containing A-wire to B-wire Low Scale Resistance.

Note:	

	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q22] Low scale Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	8.	A-wire measurement taken.

	9.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q22

Response:	Q22 * R1 R1 R1 R2 R2 R2

	Q22	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Low Scale Resistance.

	R2	= 3 digits containing A-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q23] Low scale Resistance test, Other wire grounded. ( L )

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	8.	A-wire measurement taken.

	9.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q23

Response:	Q23 * R1 R1 R1 R2 R2 R2

	Q23	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Low Scale Resistance.

	R2	= 3 digits containing A-wire to B-wire Low Scale Resistance.

Note:	

	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q24] Low scale Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	8.	A-wire measurement taken.

	9.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q24

Response:	Q24 * R1 R1 R1 R2 R2 R2

	Q24	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Low Scale Resistance.

	R2	= 3 digits containing A-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q25] Low scale Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	8.	A-wire to B-wire measurement taken.

	9.	KRT, KLS,  KFB, KE and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q25

Response:	Q25 * R1 R1 R1 R2 R2 R2

	Q25	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Low Scale Resistance.

	R2	= 3 digits containing A-wire to B-wire Low Scale Resistance.

Note:	

	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q26] Low scale Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	8.	A-wire measurement taken.

	9.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q26

Response:	Q26 * R1 R1 R1 R2 R2 R2

	Q26	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Low Scale Resistance.

	R2	= 3 digits containing A-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q27] Low scale Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single low scale Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	8.	A-wire to B-wire measurement taken.

	9.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	10.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q27

Response:	Q27 * R1 R1 R1 R2 R2 R2

	Q27	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Low Scale Resistance.

	R2	= 3 digits containing A-wire to B-wire Low Scale Resistance.

Note:	

	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q28] Low scale Resistance test, Other wire floating. ( 3LG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive low scale Resistance readings with respect to ground.

	Reads the B-wire  with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q28

Response:	Q28 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q28	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing  B-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q29] Low scale Resistance test, Other wire grounded. ( 3L )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive low scale Resistance readings with respect to other wire.

	Reads the B-wire  with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q29

Response:	Q29 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q29	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing B-wire to A-wire Low Scale Resistance.

Note:	



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q2:] Low scale Resistance test, Other wire floating. ( 34LG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive low scale Resistance readings with respect to ground.

	Reads the A-wire  with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q2:

Response:	Q2: * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q2:	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing the A-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q2;] Low scale Resistance test, Other wire grounded. ( 34L )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive low scale Resistance readings with respect to other wire.

	Reads the A-wire  with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS )and ground (KE) 		applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q2;

Response:	Q2; * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q2;	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing the A-wire to B-wire Low Scale Resistance.

Note:	



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q2<] Low scale Resistance test, Other wire floating. ( 2LG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive low scale Resistance readings with respect to ground at 50mS. intervals.

	Reads the B-wire  with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q2<

Response:	Q2< * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q2<	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing  B-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q2=] Low scale Resistance test, Other wire grounded. ( 2L )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive low scale Resistance readings with respect to other wire at 50 mS. intervals.

	Reads the B-wire  with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q2=

Response:	Q2= * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q2=	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing B-wire to A-wire Low Scale Resistance.

Note:	



	Low scale Resistance Measuring Circuit.

�EMBED Word.Picture.8���

	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q2>] Low scale Resistance test, Other wire floating. ( 24LG )

Type:	Parametric.

Mode:	block.

Description:	Twenty consecutive low scale Resistance readings with respect to ground at 50 mS. intervals.

	Reads the A-wire  with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and 400 Ohm  reference resistor to -48V (KLS) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	KRT, KLS, KFB and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q2>

Response:	Q2> * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q2>	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing  A-wire to ground Low Scale Resistance.

Note:	KE is not operated for this test.



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q2?] Low scale Resistance test, Other wire grounded. ( 24L )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive low scale Resistance readings with respect to other wire at 50 mS. intervals.

	Reads the A-wire  with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), 400 Ohm  reference resistor to -48V (KLS) and ground (KE) 		applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	KRT, KLS, KFB, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q2?

Response:	Q2? * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q2?	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing  A-wire to B-wire Low Scale Resistance.

Note:	



	Low scale Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KLS	Connect reference resistor of 400 Ohm  to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q30] Insulation Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied .

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KIR and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q30

Response:	Q30 * R1 R1 R1 R2 R2 R2

	Q30	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Insulation Resistance.

	R2	= 3 digits containing A-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.

	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q31] Insulation Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 150 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 150 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300  mS. and settling time of 150 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KIR, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q31

Response:	Q31 * R1 R1 R1 R2 R2 R2

	Q31	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Insulation Resistance.

	R2	= 3 digits containing A-wire to B-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.

�EMBED Word.Picture.8���

	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q32] Insulation Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KIR and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q32

Response:	Q32 * R1 R1 R1 R2 R2 R2

	Q32	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Insulation Resistance.

	R2	= 3 digits containing A-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.

	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q33] Insulation Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 300 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 300 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KIR, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q33

Response:	Q33 * R1 R1 R1 R2 R2 R2

	Q33	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Insulation Resistance.

	R2	= 3 digits containing A-wire to B-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q34] Insulation Resistance test, Other wire floating.

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KIR and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q34

Response:	Q34 * R1 R1 R1 R2 R2 R2

	Q34	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Insulation Resistance.

	R2	= 3 digits containing A-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.

	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q35] Insulation Resistance test, Other wire grounded.

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 500 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KIR, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q35

Response:	Q35 * R1 R1 R1 R2 R2 R2

	Q35	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Insulation Resistance.

	R2	= 3 digits containing A-wire to B-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q36] Insulation Resistance test, Other wire floating. ( IG )

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to ground.

	Reads the B-wire then the A-wire, with the other wire floating.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	7.	A-wire measurement taken.

	8.	KRT, KIR and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q36

Response:	Q36 * R1 R1 R1 R2 R2 R2

	Q36	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to ground Insulation Resistance.

	R2	= 3 digits containing A-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.

	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q37] Insulation Resistance test, Other wire grounded. ( I )

Type:	Parametric.

Mode:	Single.

Description:	Single Insulation Resistance reading with respect to other wire.

	Reads the B-wire then the A-wire, with the other wire grounded.

	Settling time before each reading is 1500 mS.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	4.	B-wire to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS. and settling time of 1500 mS. applied.

	7.	A-wire to B-wire measurement taken.

	8.	KRT, KIR, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q37

Response:	Q37 * R1 R1 R1 R2 R2 R2

	Q37	= original command.

	*	= separator character.

	R1	= 3 digits containing B-wire to A-wire Insulation Resistance.

	R2	= 3 digits containing A-wire to B-wire Insulation Resistance.

Note:	

	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q38] Insulation Resistance test, Other wire floating. ( 3IG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Insulation Resistance readings with respect to ground at 200mS. intervals.

	Reads the B-wire with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT and KIR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q38

Response:	Q38 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q38	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing B-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q39] Insulation Resistance test, Other wire grounded. ( 3I )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Insulation Resistance readings with respect to other wire at 200mS. intervals.

	Reads the B-wire with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	Repeat of step 4 until the Test Device receives a command reset.

	6.	KRT, KIR and KE released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q39

Response:	Q39 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q39	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing B-wire to A-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q3:] Insulation Resistance test, Other wire floating. ( 34IG )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Insulation Resistance readings with respect to ground at 200mS. intervals.

	Reads the A-wire with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KIR and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q3:

Response:	Q3: * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q3:	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing A-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q3;] Insulation Resistance test, Other wire grounded. ( 34I )

Type:	Parametric.

Mode:	Direct.

Description:	Five consecutive Insulation Resistance readings with respect to other wire at 200mS. intervals.

	Reads the A-wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	Repeat of step 5 until the Test Device receives a command reset.

	7.	KRT, KIR, KE and KLR released and line discharged for 300 mS.

	8.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q3;

Response:	Q3; * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4 R5 R5 R5

	Q3;	= original command.

	*	= separator character.

	R1..5	= 5 blocks of 3 digits containing A-wire to B-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q3<] Insulation Resistance test, Other wire floating. ( 2IG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Insulation Resistance readings with respect to ground at 50mS. intervals.

	Reads the B-wire with the A-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire measurements taken.

	5.	KRT and KIR released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q3<

Response:	Q3< * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q3<	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing B-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q3=] Insulation Resistance test, Other wire grounded. ( 2I )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Insulation Resistance readings with respect to other wire at 50mS. intervals.

	Reads the B-wire with the A-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line discharged for 300 mS.

	4.	B-wire to A-wire measurements taken.

	5.	KRT, KIR and KE released and line discharged for 300 mS.

	6.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q3=

Response:	Q3= * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q3=	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing B-wire to A-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q3>] Insulation Resistance test, Other wire floating. ( 24IG )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Insulation Resistance readings with respect to ground at 50mS. intervals.

	Reads the A-wire with the B-wire floating.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) and High Voltage (KIR) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire measurements taken.

	6.	KRT, KIR and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q3>

Response:	Q3> * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q3>	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing A-wire to ground Insulation Resistance.

Note:	KE is not operated for this test.



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q3?] Insulation Resistance test, Other wire grounded. ( 24I )

Type:	Parametric.

Mode:	Block.

Description:	Twenty consecutive Insulation Resistance readings with respect to other wire at 50mS. intervals.

	Reads the A-wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT), High Voltage (KIR) and ground (KE) applied.

	3.	Line reversal KLR operated.

	4.	Line discharged for 300 mS.

	5.	A-wire to B-wire measurements taken.

	6.	KRT, KIR, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q3?

Response:	Q3? * R1 R1 R1 . . . . . . . . . . . . . . . . . . R20 R20 R20

	Q3?	= original command.

	*	= separator character.

	R1..20	= 20 blocks of 3 digits containing A-wire to B-wire Insulation Resistance.

Note:	



	Insulation Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	KIR	Connect High Voltage power supply.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q40] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q40

Response:	Q40 * #

	Q40	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q41] Resistance test, Block of readings. ( 2RC )

Type:	Parametric.

Mode:	Block.

Description:	Ten consecutive Resistance readings at 50 mS. intervals of the B to A wire with the A-wire grounded.

	Ten consecutive Resistance readings at 50 mS. intervals of the A to B wire with the B-wire grounded.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS. and measurements taken.

	4.	Line reversal KLR operated.

	5.	Line discharged for 300 mS. and measurements taken.

	6.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	7.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q41

Response:	Q41 * R1 R1 R1 . . . . . R10 R10 R10 R11 R11 R11 . . . . . R20 R20 R20

	Q41	= original command.

	*	= separator character.

	R1..10	= 10 blocks of 3 digits containing B to A-wire Resistance.

	R11..20	= 10 blocks of 3 digits containing A to B-wire Resistance

Note:	



	Resistance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q42] Open Circuit Capacitance test. ( O )

Type:	Parametric.

Mode:	Single.

Description:	Measures “capacitances”, first reference capacitor, then B-wire to A-wire, then B-wire to ground,

	and finally A-wire to ground.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	Line discharged for 300 mS. and measures  the frequency with connected reference capacitor for 200 mS.

	3.	KPH operated, reference capacitor disconnected, A and B-wires connected.

	4.	Measures the frequency with connected B to A-wire line capacitance for 200 mS.

	5.	Ground (KE) applied.

	6.	Measures the frequency with connected B-wire to ground line capacitance for 200 mS.

	7.	Line reversal KLR operated.

	8.	Measures the frequency with connected A-wire to ground line capacitance for 200 mS.

	9.	KPH, KE and KLR released and Line status monitoring circuit re-connected.

Command:	Q42

Response:	Q42 * F1 F1 F1 F1 F2 F2 F2 F2 F3 F3 F3 F3 F4 F4 F4 F4

	Q42	= original command.

	*	= separator character.

	F1	= 4 digits containing the frequency with connected reference capacitance.

	F2	= 4 digits containing the frequency with connected B to A-wire line capacitance.

	F3	= 4 digits containing the frequency with connected B-wire to ground line capacitance.

	F4	= 4 digits containing the frequency with connected A-wire to ground line capacitance.

Note:	See attachment 5.4 for more information.	



	“Capacitance” Measuring Circuit.
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	KPH	Connect either reference capacitor or A and B wires.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	CPU	Central Processor Unit.

�[Q43] Resistance / Capacitance test. ( RC )

Type:	Parametric.

Mode:	Single.

Description:	Provides exponential decay information for calculation of line leakage and capacitance

	between B and A-wires.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	3.	Line discharged for 300 mS., settling time of 300 mS. applied and B to A-wire measurement taken.

	4.	Settling time of 900 mS. applied and B to A-wire measurement taken.

	5.	Line reversal KLR operated.

	6.	Line discharged for 300 mS., settling time of 300 mS. applied and A to B-wire measurement taken.

	7.	Settling time of 900 mS. applied and A to B-wire measurement taken.

	8.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	9.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q43

Response:	Q43 * R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4

	Q43	= original command.

	*	= separator character.

	R1	= 3 digits containing B to A-wire Resistance after 300 mS. settling time.

	R2	= 3 digits containing B to A-wire Resistance after 1200 mS. Settling time.

	R3	= 3 digits containing A to B-wire Resistance after 300 mS. settling time.

	R4	= 3 digits containing A to B-wire Resistance after 1200 mS. settling time.

Note:	

	Resistance / Capacitance Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to -48 V.

	KFB	Connect Resistance test circuit.

	KE	Connect ground to "other wire".

	KLR	Reverse B and A wires.

	DVM	Digital Volt Meter.

�[Q44] Package test A1. ( AUTO )

Type:	Parametric.

Mode:	Single.

Description:	Single Foreign AC Voltage reading Band A wires and provides reference Voltages for exchange

	battery and High Voltage power source.

Activity:	1.	Connect Foreign AC Foreign Voltage measuring circuit and measurement taken.

	2.	Connect Exchange Battery Voltage measuring circuit and measurement taken.

	3.	Connect High Voltage Power Source measuring circuit and measurement taken.

Command:	Q44

Response:	Q44 * V1 V1 V1 V2 V2 V2 V3 V3 V3

	Q44	= original command.

	*	= separator character.

	V1	= 3 digits containing Exchange Voltage.

	V2	= 3 digits containing "High Voltage Power Source" Voltage.

	V3	= 3 digits containing AC Foreign Voltage.

Note:

		AC Foreign Voltage Measuring Circuit.	Exchange Battery Voltage Measuring Circuit.
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	High Voltage Power Source Measuring Circuit.
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	KRT	Connect reference resistor of 200 kOhm to ground.

	ACV	Connect AC Voltage circuit.

	KLS	Connect reference resistor of 400 Ohm  to Exchange Battery.

	KIR	Connect High Voltage power supply.

	BDT	Bypass A an B-wires connection.

	KE	Connect ground.

�[Q45] Package test A2. ( P )

Type:	Parametric.

Mode:	Single.

Description:	Single DC Voltage (Foreign Battery) test B and A wires with repect to ground, and then Resistance / 

	capacitance test.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	200kOhm reference resistor to ground (KRT) applied and Voltage test circuit connected.

	3.	Line discharged for 300 mS., settling time of 300 mS. applied and B-wire measurement taken.

	4.	Line reversal KLR operated.

	5.	Line discharged for 300 mS., settling time of 300 mS. applied and A-wire measurement taken.

	6.	Line reversal (KLR) released, 200kOhm reference resistor to -48V (KRT) and ground (KE) applied.

	7.	Resistance / Capacitance test circuit connected.

	8.	Line discharged for 300 mS., settling time of 300 mS. applied and B  to A-wire measurement taken.

	9.	Settling time of 900 mS. applied and B  to A-wire measurement taken.

	10.	Line reversal KLR operated.

	11.	Line discharged for 300 mS., settling time of 300 mS. applied and A  to B-wire measurement taken.

	12.	Settling time of 900 mS. applied and A  to B-wire measurement taken.

	13.	KRT, KFB, KE and KLR released and line discharged for 300 mS.

	14.	Settling time of 500 mS. applied and Line status monitoring circuit re-connected.

Command:	Q45

Response:	Q45 * V1 V1 V1 V2 V2 V2 R1 R1 R1 R2 R2 R2 R3 R3 R3 R4 R4 R4

	Q45	= original command.

	*	= separator character.

	V1	= 3 digits containing B-wire to ground Voltage.

	V2	= 3 digits containing A-wire to ground Voltage.

	R1+R2	= 2 blocks of 3 digits containing B  to A-wire resistances.

	R3+R4	= 2 blocks of 3 digits containing A  to B-wire resistances.

	Foreign Battery Measurement circuit.	Resistance / Capacitance measuring circuit.

	�EMBED Word.Picture.8��� �EMBED Word.Picture.8���



	KRT	Connect reference resistor of 200 kOhm to ground or -48V.

	KFB	Connect Foreign battery test circuit.	KE	Connect ground to "other wire".

	KLR	Reverse B and A-wires.	DVM	Digital Volt Meter.



[Q46] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q46

Response:	Q46 * #

	Q46	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	

�[Q47] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q47

Response:	Q47 * #

	Q47	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	

�[Q48] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q48

Response:	Q48 * #

	Q48	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	

�[Q49] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q49

Response:	Q49 * #

	Q49	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	

�[Q4:] Get Dial Tone. ( DT )

Type:	Line control.

Mode:	-

Description:	Applies "Private - Control" imbalance to the C-wire and D-wire to obtain access to the

	Subscribers inlet.

	Applies A and B-wire loop (BDT) via 600  Ohm to get Dial Tone from exchange. (See notes)

	Dial Tone can be monitored assuming Monitoring is enabled.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	Connect D-wire to ground.

	3.	Wait 250 mS.

	4.	Connect A-wire and B-wire loop circuit (BDT and 600 Ohm resistor).

Command:	Q4:

Response:	Q4: *

	Q4:	= original command.

	*	= separator character.

	Response occurs when A-wire and B-wire loop circuit connected.



Note:	"Cancel Test" command needs to be sent to dis-connect "private control" circuit and re-connect 

	Line Status Monitoring circuit.

	It should be noted that in AXE exchanges  the MRT A/B wire loop (as shown in the dial tone test circuit below ) 	signals  only to the SAI (SULTAN Adaptor Interface).

	The loop will not be connected to the  physical line circuit.  Dial tone is given under control from exchange software in 	conjunction with SAI software to the line under test. (Thus without a physical loop on the line circuit)

	For Xbar and AXE,  Dial tone (as standard) will be heard for 10 seconds then congestion tone for 90 seconds and 	drops than into Line Lock Out (LLO) if no dial information is given during dial tone. (No break Dial tone command is 	given)

	Dial Tone test Circuit.
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	KMON	Connect monitoring circuit.

	BDT	Connect 600 Ohm "loop" Resistance.

	KPC	Connect "Private control" condition.



�[Q4;] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q4;

Response:	Q4; * #

	Q4;	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q4<] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q4<

Response:	Q4< * #

	Q4<	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q4=] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q4=

Response:	Q4= * #

	Q4=	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q4>] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q4>

Response:	Q4> * #

	Q4>	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q4?] DTMF Keypad test. (AXE only) ( VF )

Type:	Parametric.

Mode:	-

Description:	Sets up transmission feed on A and B-wires and then waits for incoming DTMF signals.

	Valid signals are converted to ASCII and forwarded in  response messages each time the MRT is polled.

Activity:	1.	Connect transmission feed circuit (if not already connected).

	2.	Connect DTMF decoder  (receiver)  circuit.

	3.	Wait for incoming DTMF signals.

Command:	Q4?

Response:	Q4? * T1 ... Tn

	Q4?	= original command.

	*	= separator character.

	T1..Tn	= One single character returned for each valid DTMF signal.

	The response message can contain  from 1 character to a max. of 15 characters.

	The characters correspond to key pressed, 0 to 9, *, #, and A to D.



Note:	"Cancel Test" command must be sent to dis-connect DTMF test circuit.



	DTMF keypad test Circuit.
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	KVF	Connect DTMF decoder circuit.

	CS	Connect Transmission feed and loop detector.

	KMON	Connect monitoring circuit.

	KLR	Reverse B and A wires.

	CPU	Central Processing Unit.

�[Q50] Cancel Test / Cancel Line Signalling. ( <TAB> )

Type:	Supervisory.

Mode:	-

Description:	Reset.

	Restore initial testing state of the test device.

	Test pair and monitoring line connections are maintained.

Activity:	1.	Stop current commands.

	2.	Dis-connect monitoring but retain call set up on Revertive (monitoring)  line.

	3.	Release Private Control.

	4.	Re-connect line status monitoring circuit.

Command:	Q50

Response:	Q50 *

	Q50	= original command.

	*	= separator character.

	



Note:	



�[Q51] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q51

Response:	Q51 * #

	Q51	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q52] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q52

Response:	Q52 * #

	Q52	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q53] Connect Howler. ( H )

Type:	Line control.

Mode:	

Description:	Connects Transmission feed and Howler circuit.

	Connects Howler tone on the A and B-wires.

	Howler tone is removed if "On-Hook" condition is detected or command reset received.

Activity:	1.	Transmission feed circuit connected (if not already connected). 

	2.	Apply graduated Howler tone to line.

	3.	Wait for A and B-wire loop or command reset to remove howler.

Command:	Q53

Response:	Q53 *

	Q53	= original command.

	*	= separator character.

	Response occurs when Howler circuit is connected.

Note:	"Cancel Test" command can be sent to dis-connect the Howler control circuit.



	Howler Circuit.
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	KMON	Connect monitoring circuit.

	KH	Connect Howler control circuit.

	CS	Connect Transmission feed and loop detector.

	KLR	Reverse B and A wires.

	CPU	Central Processing Unit.

�[Q54] Connect Monitoring and speak. ( SP )

Type:	Line control.

Mode:	-

Description:	Connects Monitoring line to the A and B-wires.

	Connect transmission feed circuit to allow both way speech between tester and customer.

Activity:	1.	Monitoring circuit connected.

	2.	Transmission feed circuit connected.

Command:	Q54

Response:	Q54 *

	Q54	= original command.

	*	= separator character.

	Response occurs when Monitoring and transmission feed circuits are connected.

Note:	"Cancel Test" command must be sent to dis-connect the monitoring circuit.

	This command connects the transmission feed circuit to the line under test.

	Can only be used when direct metallic access to the line is established (Idle and LLO)

	Normal transmission feed is applied:	B-wire connected to battery via 400 Ohm

		A-wire connected to ground via 400 Ohm



	Monitoring and speech Circuit.
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	CS	Connect Transmission feed and loop detector.

	KMON	Connect Monitoring circuit.

	KLR	Reverse B and A wires.

	CPU	Central Processing Unit.

�[Q55] Ring Pulse and Speak. ( RP )

Type:	Line control.

Mode:	

Description:	Applies 800 mS. ring burst and then connects Transmission feed circuit. 

	Connects monitoring circuit to the A and B-wires for both way speech..

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	Apply ring to A and B-wires for 800 mS..

	3.	Transmission feed circuit connected.

	4.	Line status monitoring circuit re-connected..

	5.	Monitoring circuit connected.

Command:	Q55

Response:	Q55 *

	Q55	= original command.

	*	= separator character.

	Response occurs when monitoring circuit is connected.

Note:	"Cancel test" command must be sent to dis-connect the monitoring (speak) circuit.	

	Normal transmission feed is applied:	B-wire connected to battery via 400 Ohm

		A-wire connected to ground via 400 Ohm





	Ring Pulse and Speak Circuit.
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	KRI	Connect Ring current or Transmission feed and loop detector.

	CS	Connect Transmission feed and loop detector.

	KLR	Reverse B and A wires.

	KMON Connect monitoring circuit.

	CPU	Central Processing Unit.

�[Q56] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q56

Response:	Q56 * #

	Q56	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q57] Operate Private Control. ( PC )

Type:	Line control.

Mode:	-

Description:	Applies "Private - Control" imbalance to the C-wire and D-wire to obtain access to the Subscribers inlet.

	Only for ARE and ARF exchanges.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	Connect D-wire to ground.

Command:	Q57

Response:	Q57 *

	Q57	= original command.

	*	= separator character.

	Response occurs when Private Control circuit connected.



Note:	"Cancel Test" command needs to be sent to dis-connect "private control" circuit and re-connect

	Line Status Monitoring circuit.



	Private Control Circuit.
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	KPC	Connect "Private control" circuit.

�[Q58] Break Dial Tone. ( DT )

Type:	Line control.

Mode:	-

Description:	Opens existing A and B-wire loop for one pulse period on subscribers inlet.

	Assumes previous " Get Dial Tone " command received and monitoring enabled.

Activity:	Dis-connect A and B-wire loop for 67 mS.

Command:	Q58

Response:	Q58*

	Q58	= original command.

	*	= separator character.

	Response occurs when A and B-wire loop circuit released.

Note:	"Cancel Test" command must be sent to dis-connect "private control" circuit and re-connect

	Line Status Monitoring circuit.



	Break Dial Tone Circuit.
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	KMON	Connect monitoring circuit.

	BDT	Connect 600 Ohm "loop" Resistance (opens for 67 mS. for this test).

	KPC	Connect "Private control" condition.

	

�[Q59] Connect Monitoring. ( MO )

Type:	Supervisory.

Mode:	-

Description:	Connects Monitoring line to the A and B-wires.

	No transmission feed circuit  connected.

Activity:	Transmission feed circuit dis-connected.	

	Monitoring circuit connected.

Command:	Q59

Response:	Q59 *

	Q59	= original command.

	*	= separator character.

	Response occurs when Monitoring circuit connected.

Note:	"Cancel Test" command  must be sent to dis-connect monitoring circuit and re-connect transmission feed..

	This command dis-connect the transmission feed circuit from the line under test.

	Used when no direct metallic access to the line is established (Monitoring busy speaking in AXE) or  no activation of 	the Customers Premisis Equipment is wanted. (Idle or LLO)



	Monitoring Circuit.
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	CS	Transmission feed and loop detector disconnected.

	KMON	Connect Monitoring circuit.

	KLR	Reverse B and A-wires.

	CPU	Central Processing Unit.

�[Q5:] Ring and Speak. ( RS )

Type:	Line control.

Mode:	-	

Description:	Applies Interrupted ring to A and B-wires until loop detected.

	Then connects Transmission feed and monitoring circuits to the A and B-wires  for both way speech.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	Apply interrupted ring to A and B-wires.

	3.	Wait for loop or reset command.

	4.	If looped then  transmission feed circuit connected.

	5.	Line status monitoring circuit re-connected.

	6.	Monitoring circuit connected.

Command:	Q5:

Response:	Q5: *

	Q5:	= original command.

	*	= separator character.

	Response occurs when interrupted ring is connected.

Note:	Normal feed is applied:	B-wire connected to battery via 400 Ohm

				A-wire connected to ground via 400 Ohm

	"Cancel Test" must be sent to cancel Interrupted ring and speak condition.





	Interrupted ring and Speak Circuit.
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	KRI	Connect Ring current or Transmission feed and loop detector.

	CS	Connect Transmission feed and loop detector.

	KLR	Reverse B and A-wires.

	KMON Connect monitoring circuit.

	CPU	Central Processing Unit.

[Q5;] Decadic Dial Test. ( DD )

Type:	Parametric.

Mode:	-

Description:	Detects incoming decadic impulses on the A and B wires via the connected loop detector (transmission feed).

	If  the SULTAN test centre does not receive a reponse within 10 Seconds, the command will be aborted.

	Break / make timing is recorded until ten cycles are detected or 96 mS. elapses without a loop break.

	Recorded periods are forwarded in the response message.

Activity:	1.	Activate  “loop detector” control software.

	2.	Wait for loop break then time  subsequent  make/ break  periods until a make period  Time-out occurs,

	or to many breaks are detected or global Time-out occurs.

Command:	Q5;

Response:	Q5; * B1 B1 M1 M1 . . . . . . . . Bn Bn Mn Mn

	Q5;	= original command.

	*	= separator character.

	B1..n	= 2 digit blocks containing 1st to n break periods (n can be 0 to 10)

	M1..n	= 2 digit blocks containing 1st to n make periods (n can be 0 to 10)

	If Mn is "98", this is the end of the sequence.

	If Mn is "97", then more than ten breaks were counted. 

Note:	Normal feed is applied:	B-wire connected to battery via 400 Ohm

				A-wire connected to ground via 400 Ohm

	The command can detect one pulse train at the time.

	To detect a second pulse train the command should be activated again., ect.



	Decadic Dial Test Circuit.
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	CS	Connect Transmission feed and loop detector.

	KLR	Reverse B and A wires.

	KMON Connect monitoring circuit.

	CPU	Central Processing Unit.



�[Q5<] Operate External Control Relay EC1.

Type:	Supervisory.

Mode:	-

Description:	Operates relay EC1.

	Only in non AXE exchanges.

	No hardware function allocated to relay EC1.

Activity:	

Command:	Q5<

Response:	Q5< *

	Q5<	= original command.

	*	= separator character.

	Response occurs when relay EC1 is operated.



Note:	"Cancel Test" command  must be sent to release relay EC1.

	This command is not available for AXE MRT's.



	Operate Control relay EC1.
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�[Q5=] Operate External Control Relay EC2.

Type:	Supervisory.

Mode:	-

Description:	Operates relay EC2.

	Only in Test Device (MRT) for ARE and ARF exchanges.

	Connects the Digital Voltmeter directly to the A-wire (Exchange side) in the FIR-P.

	This facility can be used for "Heavy Ground A-wire" testing.

Activity:	1.	Operates Relay EC2.

	2.	Connects DVM to the A-wire (Exchange side) in the FIR-P.

Command:	Q5=

Response:	Q5= *

	Q5=	= original command.

	*	= separator character.

	Response occurs when relay EC2 is operated.



Note:	"Cancel Test" command  must be sent to release relay EC2.



	Operate Control relay EC2.
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�[Q5>] No test allocated.

Type:	-

Mode:	-

Description:	-

Activity:	-

Command:	Q5>

Response:	Q5> * #

	Q5>	= original command.

	*	= separator character.

	#	= Invalid character.



Note:	



�[Q5?] Disable Test device Time Supervision. ( T )

Type:	Supervisory.

Mode:	-

Description:	Disables the time supervision in the Test Device.

Activity:	Software activity only.

Command:	Q5?

Response:	Q5? *

	Q5?	= original command.

	*	= separator character.

	response occurs when time supervision is deactivated.



Note:	1. The MRT keeps count of the elapsed time between polls from the Test-Centre.

	   The MRT will be reset by its own Watch dog timer if more then 20 seconds has elapsed since the MRT was last 	   polled unless a command Q5? has been received.

	2. It should be noted that for AXE MRT’s an Overall Test Supervision Time of 15 minutes exist (MAXTESTTIME).

	   This timer is not part of the MRT but AXE -  SAI  Software (SULTAN Adaptor Interface, the interface between 	   MRT and  AXE  Exchange).

	   This timer starts counting after receiving the first pulse of the number to be tested.

	   Independent MRT activity, this timer will time out after 15 minutes, access to the number under test will be released, 	   and a disconnect signal sent from the SAI to the MRT.

	   The MRT will then sent a “Code 4” included in the next poll response message to the Test Centre. (See also 3.3)

	   The Test Centre will response by transmitting a Close Session (S) message to the MRT. (See 3.4).





�[Q64] Connect Monitoring and speak (reversed polarity) ( 4SP )

Type:	Line control.

Mode:	-

Description:	Connects Monitoring line to the A and B-wires.

	Connect reversed polarity transmission feed circuit to allow both way speech between tester and customer.

	Reversed polarity towards the customers line.

Activity:	1.	Monitoring circuit connected.

	2.	Transmission feed circuit connected.

	3.	Operate Line reversal (KLR)

Command:	Q64

Response:	Q64 *

	Q64	= original command.

	*	= separator character.

	Response occurs when Monitoring and Transmission feed circuits are connected.

Note:	"Cancel Test" must be sent to cancel Monitoring condition.

	This command connects the transmission feed circuit to the line under test.

	Can only be used when direct metallic access to the line is established (Idle and LLO)

	Reversed polarity transmission feed applied:	A-wire connected to battery via 400 Ohm.

		B-wire connected to ground via 400 Ohm.

	This command is identical as command Q54 but with reversed transmission feed polarity.



	Monitoring and Speech Circuit.
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	CS	Connect Transmission feed and loop detector.

	KMON	Connect Monitoring circuit.

	KLR	Reverse B and A wires.

	CPU	Central Processing Unit.

�[Q65] Ring Pulse and Speak (reversed polarity) ( 4RP )

Type:	Line control.

Mode:	

Description:	Applies 800 mS. ring burst and then connects monitoring  line to the A and B-wires. 

	Connects reversed polarity Transmission feed circuit to allow both way speech between tester and customer.

	Reversed polarity towards the customers line.

Activity:	1.	Line status monitoring circuit dis-connected.

	2.	Operate line reversal (KLR)

	3.	Apply 800 mS. ring to A and B-wires.

	4.	Transmission feed circuit connected

	5.	Line status monitoring circuit re-connected.

	6.	Monitoring circuit connected.

Command:	Q65

Response:	Q65 *

	Q65	= original command.

	*	= separator character.

	Response occurs when monitoring circuit is connected.

Note:	Reversed polarity Transmission feed applied:	A-wire connected to battery via 400 Ohm.

		B-wire connected to ground via 400 Ohm.

	"Cancel Test" command must be sent to cancel  monitoring condition.

	This command is identical as command Q55 but with reversed polarity Transmission feed polarity.

	Ring Pulse and Speak Circuit.
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	KRI	Connect Ring current or Transmission feed and loop detector.

	CS	Connect Transmission feed and loop detector.

	KLR	Reverse B and A wires.

	KMON Connect monitoring circuit.

	CPU	Central Processing Unit.

�[Q6:] Ring and Speak (reversed polarity) ( 4RS )

Type:	Line control.

Mode:	

Description:	Applies Interrupted ring to A and B wires until loop detected.

	Then connects  reversed polarity Transmission feed and monitoring circuits to the A and B-wires to allow both way 	speech between tester and customer..

Activity:	1.	Line status monitoring dis-connected.

	2.	Operate line reversal (KLR)

	3.	Apply interrupted ring to A and B wires.

	4.	Wait for loop or reset command.

	5.	If looped then transmission feed circuit connected.

	6.	Line status monitoring circuit re-connected.

	7.	Monitoring circuit connected.

Command:	Q6:

Response:	Q6: *

	Q6:	= original command.

	*	= separator character.

	Response occurs when interrupted ring is connected.

Note:	Reversed polarity transmission feed applied:	A-wire connected to battery via 400 Ohm.

		B-wire connected to ground via 400 Ohm

	Cancel test must to be sent to cancel Interrupted ring or monitoring condition.

	This command is identical as command Q5: but with reversed transmission feed polarity.

	Interrupted ring and Speak Circuit.
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	KRI	Connect Ring current or Transmission feed and loop detector.

	CS	Connect Transmission feed and loop detector.

	KLR	Reverse B and A wires.

	KMON Connect monitoring circuit.

	CPU	Central Processing Unit.

Attachments

Decadic Impulsing rate.

General:

Each "R" and "T" Command sent to the Test Device (MRT) contains a "Decadic Impulsing Rate" character.

This character selects the Impulsing rate and "Inter Digit Pause" (IDP) to be used by the Test Device.



ASCII character coding:

The table below shows the nominal rate and IDP for each valid ASCII character.

The first three bits of the character specifies the rate while the fourth bit specifies the IDP.

ASCII character	Hex value	Binary value	Nominal rate	IDP (mS.)

	0	30	011 0000	10 imp./s	600

	1	31	011 0001	12 imp./s	600

	2	32	011 0010	14 imp./s	600

	3	33	011 0011	16 imp./s	600

	4	34	011 0100	18 imp./s	600

	5	35	011 0101	20 imp./s	600

	8	38	011 1000	10 imp./s	300	(Standard Impusing rate)

	9	39	011 1001	12 imp./s	300

	:	3A	011 1010	14 imp./s	300

	;	3B	011 1011	16 imp./s	300

	<	3C	011 1100	18 imp./s	300

	=	3D	011 1101	20 imp./s	300



Impulsing rate:

The table below lists the actual make and break periods for each Impulsing rate.

Note that for high rates the first break is stretched to ensure operation of the "digit train relay".

Nominal rate	Actual rate	period	Ratio make/break

		1st break	break	make

	10	10.00	66	66	34	34 / 66

	12	12.05	56	56	27	33 / 67

	14	14.08	50	49	22	31 / 69

	16	16.12	50	43	19	31 / 69

	18	18.18	50	38	17	31 / 69

	20	20.00	50	35	15	30 / 70



�Decoding Line Test Device (MRT)  encoded responses.

Digital Voltmeter.

The digital Voltmeter (DVM) is used to measure "Exchange battery", “High Reference Voltage”, “AC Voltage”, "Foreign Voltage" and  3 scales of resistance.

The meter is scaled to present measurement readings from 000 to 199 corresponding to 0 to 60 Volt (e.g. reading 160 = 48V).

The accuracy of the meter is ± 0.5% or ± 1 digit whichever is the greater.

The most significant digit of the DVM measurement reading (which can be 0 or 1) together with the polarity, the DVM range and the Limit Flag (Under range, In range or Over range) are all encoded by the MRT into the most significant character of each (3 character block) measurement reading.

This 3 character measurement reading will be included (one or more blocks of 3 characters) in a “Command Response message” and transmitted to the SCC.

The encoded measurement readings should be decoded by the SCC as following table.





	First character 	Polarity	Digit	DVM Range	Limit Flag	

	0	-	1	100-199	In-range

	3	-	1	>199	Over-range

	4	+	1	100-199	In-range

	7	+	1	>199	Over-range

	:	-	0	000-099	In-range

	;	-	0	0	Under-range

	>	+	0	000-099	In-range

	?	+	0	0	Under-range





Examples:

	Encoded	Decoded

	056	- 156	in-range

	399	- >199	over-range

	467	+ 167	in-range

	799	+ >199	over-range

	:85	- 085	in-range

	;00	- 0		under-range

	>34	+ 034	in-range

	?00	+ 0		under-range

�Voltage and  Resistance measurements.

General:

The Digital Voltmeter can be used to read 4 ranges of Voltages and 3 ranges of resistances (see chapter 5.2)

For each range, the Voltage and Resistance can be calculated (SCC/MRT handler) from the following formulae:



Cross-bar (ARE-ARF-ARK) MRT:



AC Voltage scale	= DVM reading / (17/4)

	* (17/4) represents scaling to AC Volts RMS (Root Mean Square)

	* The response range being , < or =  than 5 Volt will be accepted by 	   the user.

Exchange Battery scale	= DVM reading / (10/3)

	* (10/3) represents the DVM scaling (0.3 V / DVM step)

	* The response range being in the range 42 to 57 Volts, out of range 	   should result in a message to the user.

High Voltage Reference scale	= (DVM reading / (10/3) ) / .197

	* .197 represents the relation of voltage drop accross the 200 KOhm 	   measurement reference resistor and 815 KOhm internal resistance 	   of the High Voltage Power supply  [200/(200+815) = .197]

	* The response range being in the range 182 to 274 Volts, out of 	   range should result in a message to the user.

Foreign Battery scale	= DVM reading / (10/3)

Resistance scale	= ( DVM reading / ( Exch.batt. - DVM reading)) * 200 (kOhm)

	*  200 KOhm represents the measurement reference resistor.

	* The response range being “0 to 10 MOhm”, any higher 	  	   measurements represented as “> 10 MOhm”.

Low scale resistance	= ( DVM reading / ( Exch.batt. - DVM reading)) * 400 (Ohm)

	* 400 Ohm represent the low scale measurement reference resistor.

	* The response range being “0 to 10 KOhm”, any higher 	  	   measurements represented as “> 10 KOhm”.

Insulation resistance scale	= (( HVref. - DVM reading) / DVM reading) * 1015 (kOhm)

	* 1015 KOhm represents 815 KOhm internal resistance of the power 	   supply + 200 KOhm measurement reference resistor.

	* The response range being “0 to 25 MOhm”, any higher 	   	   measurements represented as “> 25 MOhm”.

�AXE-MRT:



AC Voltage scale	= DVM reading / (17/4)

	* (17/4) represents scaling to AC Volts RMS (Root Mean Square)

	* The response range being  < or =  than 5 Volt will be accepted by 	   the user.

Exchange Battery scale	= DVM reading / (10/3)

	* (10/3) represents the DVM scaling (0.3 V / DVM step)

	* The response range being in the range 42 to 57 Volts, out of range 	   should result in a message to the user.

High Voltage Reference scale	= (DVM reading / (10/3) ) / .301

	* .301 represents the relation of voltage drop accross the 200 KOhm 	   measurement reference resistor and 464 KOhm internal resistance 	   of the High Voltage Power supply  [200/(200+464) = .301]

	* The response range being in the range 149 to 199 Volts, out of 	   range should result in a message to the user.

Foreign Battery scale	= DVM reading / (10/3)

Resistance scale	= ( DVM reading / ( Exch.batt. - DVM reading)) * 200 (kOhm)

	*  200 KOhm represents the measurement reference resistor.

	*  The response range being  “0 to 10 MOhm”, any higher 	  	   measurements represented as “> 10 MOhm”.

Low scale resistance	= ( DVM reading / ( Exch.batt. - DVM reading)) * 400 (Ohm)

	*  400 Ohm represent the low scale measurement reference resistor.

	*  The response range being  “0 to 10 KOhm”, any higher 	 	   measurements represented as “> 10 KOhm”.

Insulation resistance scale	= (( HVref. - DVM reading) / DVM reading) * 664 (kOhm)

	* 664 KOhm represents 464 KOhm internal resistance of the power 	   supply + 200 KOhm measurement reference resistor.

	*  The response range being  “0 to 25 MOhm”, any higher 	 	   measurements represented as “> 25 MOhm”.



Notes:

High Voltage reference measurement is an Insulation resistance DVM reading with A and B-wire shorted (Voltage drop over an 0 Ohm resistor).

DVM reading is the reading after decoding according chapter 5.2.

�Open circuit capacitance measurements.

General:

The purpose of the "Open Circuit Test" is to determine how far a break in a subscribers cable is from the exchange by measuring the capacitance of the line (cable) and dividing by  C nF/Km of the cable.

For subscriber cables the capacitance between the A and B-wires is an average of 45 nF / Km.

The capacitance between each wire and ground of an average of 73 nF/Km.



The "Open Circuit" measuring circuit consist of an oscillator where the frequency of oscillation depends on a Resistance/Capacitance network.

The resistors are of fixed precision values and the capacitance value determined by the line capacitance of the connected cable under test.

The shorter the line (Cable), the lower the capacitance of the of the line and therefor the higher the oscillating frequency of the oscillator.

The longer the line (cable), the higher the capacitance of the line and therefor the lower the oscillation frequency of the oscillator.

The customers line is for this measurement directly connected to the oscillator circuit.



As shown in the Q42 command activity (page 86), four measurements are taken by the MRT.

1. Frequency with connected reference capacitance (10nF, 1%).

2. Frequency with connected B to A-wire capacitance.

3. Frequency with connected B-wire to ground capacitance.

4. Frequency with connected A-wire to ground capacitance.



The MRT converts each of the 4 decimal frequency values  in a 16 bit binary representation, then each block of 4 bits will be converted in a ASCII character as shown in next table.

0 = 0000	4 = 0100	8 = 1000	< = 1100

1 = 0001	5 = 0101	9 = 1001	= = 1101

2 = 0010	6 = 0110	: = 1010	> = 1110

3 = 0011	7 = 0111	; = 1011	? = 1111

Above table is used for coding by the MRT and decoding by the Test Centre.

Finally for all 4 measurements the 16 ASCII characters are sent by the MRT to the Test Centre in the Q command response message.

Example:	decimal value 5547 converted in binary =	 0001 0101 1010 1011

	converted in ASCII = 	1	5	:	;



Notes:

The frequency value is actually the number of oscillations in 200mS., not per second.

      The Test Centre should take this fact in account for calculating the capacitances.



Proper working of the oscillator is based on the existence of the line capacitance only, if the line is not open but terminated with Customer equipment, the oscillator might oscillate at a frequency not related to the length of cable or might not oscillate at all.



As part of the initial MRT Installation Process is the so called Calibration-Process.

      The Open Circuit test is than used to measure the A to B wire capacitance of a subscriber line opened

      at the MDF (Exchange Main Distribution Frame) and than calculate the distance between the MRT     

      and MDF.

      This value will be stored in the SULTAN Data Base as MDFREF (MDF Reference)



Conclusion:

The capacitance is determined by measuring the  frequency  of  the  oscillator  and  then  applying the  formula C = K / F.

K is calculated for each Q42 Command sequence by measuring the oscillator frequency with a 10nF ± 1% reference capacitor connected internal in the Line Test device (MRT). (K = f  * Cref.)

The capacitance is represented in nF.

�Q Command Response Overview.

Following list shows the Q-command responses for all the current Q-Commands as they are encoded and returned by the Test Device (MRT).

In the given examples are measuring values represented by "199" but can in reality vary between 000 and 199.

Q Command	Response

	00	Q00*199199

	01	Q01*199199

	02	Q02*199199

	03	Q03*199199

	04	Q04*199199

	05	Q05*199199

	06	Q06*199199

	07	Q07*199199

	08	Q08*199199199199199

	09	Q09*199199199199199

	0:	Q0:*199199199199199

	0;	Q0;*199199199199199

	0<	Q0<*199199199199199199199199199199199199199199199199199199199199

	0=	Q0=*199199199199199199199199199199199199199199199199199199199199

	0>	Q0>*199199199199199199199199199199199199199199199199199199199199

	0?	Q0?*199199199199199199199199199199199199199199199199199199199199



	10	Q10*199199

	11	Q11*199199

	12	Q12*199199

	13	Q13*199199

	14	Q14*199199

	15	Q15*199199

	16	Q16*199199

	17	Q17*199199

	18	Q18*199199199199199

	19	Q19*199199199199199

	1:	Q1:*199199199199199

	1;	Q1;*199199199199199

	1<	Q1<*199199199199199199199199199199199199199199199199199199199199

	1=	Q1=*199199199199199199199199199199199199199199199199199199199199

	1>	Q1>*199199199199199199199199199199199199199199199199199199199199

	1?	Q1?*199199199199199199199199199199199199199199199199199199199199

�

Q Command	Response

	20	Q20*199199

	21	Q21*199199

	22	Q22*199199

	23	Q23*199199

	24	Q24*199199

	25	Q25*199199

	26	Q26*199199

	27	Q27*199199

	28	Q28*199199199199199

	29	Q29*199199199199199

	2:	Q2:*199199199199199

	2;	Q2;*199199199199199

	2<	Q2<*199199199199199199199199199199199199199199199199199199199199

	2=	Q2=*199199199199199199199199199199199199199199199199199199199199

	2>	Q2>*199199199199199199199199199199199199199199199199199199199199

	2?	Q2?*199199199199199199199199199199199199199199199199199199199199



	30	Q30*199199

	31	Q31*199199

	32	Q32*199199

	33	Q33*199199

	34	Q34*199199

	35	Q35*199199

	36	Q36*199199

	37	Q37*199199

	38	Q38*199199199199199

	39	Q39*199199199199199

	3:	Q3:*199199199199199

	3;	Q3;*199199199199199

	3<	Q3<*199199199199199199199199199199199199199199199199199199199199

	3=	Q3=*199199199199199199199199199199199199199199199199199199199199

	3>	Q3>*199199199199199199199199199199199199199199199199199199199199

	3?	Q3?*199199199199199199199199199199199199199199199199199199199199



�

Q Command	Response

	40	-

	41	Q41*199199199199199199199199199199199199199199199199199199199199

	42	Q42*0000111100001111	(Results in four blocks of 4 bits in the range  0000 to 1111)

	43	Q43*199199199199

	44	Q44*199199199

	45	Q45*199199199199199199

	46	Q46*

	47	-

	48	-

	49	-

	4:	Q4:*

	4;	-

	4<	-

	4=	-

	4>	-

	4?	Q4?*0#  (variable length depending on digit(s) received)



	50	Q50*

	51	Q51*

	52	-

	53	Q53*

	54	Q54*

	55	Q55*

	56	-

	57	Q57*

	58	Q58*

	59	Q59*

	5:	Q5:*

	5;	Q5;*6632663266326632663266326632663266326698  (Length depending on digit(s) received, 10 in this case)

	5<	Q5<*

	5=	Q5=*

	5>	-

	5?	Q5?*



	64	Q64*

	65	Q65*

	6:	Q6:*





�Signalling Protocol Specification.

General.

This section describes the signalling protocol employed between the SULTAN Communications Controller (SCC) and the SULTAN Test Device (MRT).

This section also defines the various messages required to control the Test Device.



Signalling Protocol Structure.

Each transaction with the Test Device consist of at least four signals.

The SULTAN Communications Controller (SCC) sends a "Command Message" (1) to the Test Device which responds with an appropriate "Protocol Response Character" included in the command response message (2).

The Test Device will then perform the specified task.

This task can take up some time and during this time the SCC  will "Poll" (3)  the Test Device at approx. 1 second intervals till the Test Device is ready with the requested task.

During the time that the Test Device is still performing the requested task, the Test Device returns one or more "Null Response" message(s) (4) if polled by the SCC.

During the time that the Test Device is still performing the requested task, the Test Device returns a "NACK" (Negative-ACKnowledge) if at this stage a Command (Except “S” close session) request is received.

When the Test Device the requested task has completed, the Test Device will then return the "Command Response" message to the SCC after being polled.

The SCC  is responsible for control of the link to the Test Device (MRT) and will issue "Poll Requests".

The Test Device (MRT) will never transmit messages unless previously requested by the SCC.

The Test Device (MRT) will always respond to "Poll" request messages either with a "Null Response", "Command Response" , or "Connect Response" message.

When the Test Device (MRT) receives a "Connect" or "Command" message it will respond with either the "ACK" (ACKnowledge)  or "NACK" (Negative-ACKnowledge) Protocol Response message.

For ACK is the character "+" and for NACK is the character "%" used.

The SCC can also respond with a NACK Protocol Response Character.

For example when a message from the Test Device (MRT) is not received correctly by the SCC  it can request the Test Device (MRT)  to retransmit the last message again by sending a NACK protocol response character.

See also page 127 for protocol response characters.











Signalling Structure.



�EMBED Word.Picture.8���

�

Character format.

Communication speed can be set to 300 or 1200 baud employing  10 bits for each character.

Communication speed of 2400 baud is also possible but only with a specific designed EPROM. 

This EPROM is available for the AXE MRT's only.

Format:	1 start bit

	7 bits ASCII character

	1 even parity bit

	1 stop bit

Characters are not "echoed" as sent.

Only printing characters from the ASCII set are employed.

The "carriage return" character is employed as the "end of message" character.



Protocol response characters.

Each time when the Test Device (MRT) receives a command message from the Sultan Communications Controller (SCC) it will respond with a single "Protocol Response Character" included in the Command Response message.

These characters are;	“+”	for Acknowledge

	“%”	for Negative Acknowledge

	“#”	for Invalid

		

"Acknowledge (+)" character:

This character will be returned in response to a valid command message which was received without any  error.

"Negative Acknowledge (%)" character.

This character will be returned if the received message contains a lateral parity error, framing error,  data over-run error, transmission error or checksum error.

The SCC will on receiving the “%” protocol response character repeat the message.

If two subsequent attempts also fail to pass a valid message the Test Centre aborts the test by clearing down the call.

"Invalid (#)" character:

This character will be returned when the received message is not recognised as valid despite there being no error in parity checksum or data format.

The SCC  will on receiving the "#" protocol response character repeat the message.

If two subsequent attempts also fail to pass a valid message the Test Centre aborts the test by clearing down the call.



Definition of "Invalid" and "Negative Acknowledge" conditions after a command message.



The beginning of a command message will always be a  S, T, R or Q character.

The Test Device (MRT) prior to receiving a  S, T, R or Q will ignore any other character received.

No response to the Test Centre is required for these characters.



Where a message contains a transmission error (eg. parity) or any other error as previously described, the Test Device (MRT) will send the NACK "%" character and ignores all further received characters until the next S, T, R or Q character is received.



On receiving a  S, T, R or Q character the Test Device will check each subsequent received character for parity, framing error and data over-run.

Any of these errors will result in the NACK “%” response.

A NACK “%” character will be returned if the "carriage return" character has not been received before the buffer length is exceeded (15 characters including Cr).

A NACK “%” character will be returned if a command is received while a command response message of a previous command is not transmitted yet by the Test Device.

The "Invalid (#)" character will be returned if the command string associated with a "Q" message is not 2 characters long.



The "Invalid (#)" character will be returned if the command string includes a non existing or not recognised command.



Check sum Calculation.

The check sum for the command and result messages are derived by performing an "Exclusive OR" function on each character commencing after the header "$" character and ending with the last character preceding  the two check sum characters.

The carriage (Cr) character denotes the end of the message and is also not included in the check sum.

The 8 bit word resulting from the "XOR" function is split into 2  4-bits words and each is added to the base value of 100 000 (the character "@").

In this manner a check sum is derived consisting of 2 ASCII characters in the range @, A to 0.

The first character transmitted corresponds to the four most significants bits.

An error in the checksum calculation ends up in a NACK sent to the SULTAN test centre.



�Message Label Characters

The table below shows the various ASCII characters used to identify the messages.



Sultan Communications	Message	Line Test Device	Label Character.

Controller (SCC)	direction.	(MRT)�Message



Connect	(	- - -	T ,  R

- - -	(	Connect Response	T ,  R





Disconnect	(	- - -	S

- - -	(	Disconnect Response	S





Command	(	- - -	Q

- - -	(	Command Response	Q





Poll Request	(	- - -	P

- - -	(	Null Response	P





Protocol Response  ACK	(	Protocol  Response ACK	+



Protocol Response N-ACK	(	Protocol Response N-ACK	%

	



�Example of a normal Command sequence.

Access an idle line.



Sultan Communications 	Message	Line Test Device.	Description.

Controller (SCC)	direction.	(MRT)�Message.

$11T01111FDCr	(	Cmd. received	Open session, request to access

	the line with phone number 1111.

received ok	(	$11+BKCr	Protocol response, Command received ok.



$11PE@Cr	(	Poll received	MRT not ready with previous command.

received ok	(	$11P*0DJCr	Poll response (null response).



$11PE@Cr	(	Poll received	MRT still not ready with previous command.

received ok	(	$11P*0DJCr	Poll response (null response)



$11PE@Cr	(	Poll received	Command response message is now

	ready to be sent.

received ok	(	$11T01111*10DOCr	Command response.



$11Q44EACr	(	Test cmd. received	

received ok	(	$11+BKCr	Command received ok response.

	Test command Q44 will be performed.



$11PE@Cr	(	Poll received	Test command response message

	is ready to be sent.

received ok	(	$11Q44*058085;00D@Cr	Test command response.



ECT.

ECT.



�MRT “Customer Line Status” response example.

Access an idle line.



Sultan Commucications 	Message	Line Test Device	Description.

Controller (SCC)	direction.	(MRT)�Message

Test  access established.

.

.

$11PE@Cr	(	Poll received	Handset On-Hook.

received ok	(	$11P*1DKCr	Poll response (null response).



$11PE@Cr	(	Poll received	Handset still On-Hook.

received ok	(	$11P*1DKCr	Poll response (null response).



$11PE@Cr	(	Poll received	Handset Off-Hook (first time).

received ok	(	$11P!2DCCr	Poll response (null response).



$11PE@Cr	(	Poll received	Handset still Off-Hook.

received ok	(	$11P*2DHCr	Poll response (null response).



$11PE@Cr	(	Poll received	Handset On-Hook again (first time).

received ok	(	$11!1D@Cr	Poll response (null response).



$11PE@Cr	(	Poll received	Handset still On-Hook.

received ok	(	$11P*1DKCr	Poll response (null response).



ECT.

ECT.



Note:

Exclamation mark character is once only ncluded in the poll response message  when a change in line condition is detected.



�MRT “Customer Line Status” response example.

Access a busy line.



Sultan Communications 	Message	Line Test Device	Description.

Controller (SCC).	direction.	(MRT)�Message

T message is already transmitted to the MRT.		T command response message is waiting.

$11PE@Cr	(	Poll received	subsriber is BUSY SPEAKING.

received ok	(	$11T01111*4..Cr	T command response for ARE, ARF, ARK.

		$11T01111*40..Cr	T command response for AXE.

$11PE@Cr	(	Poll received	Subscriber still busy.

received ok	(	$11P*0..Cr	Poll response (null response).



$11PE@Cr	(	Poll received	Subscriber NOW  IDLE.					 (MRT received this info from the exchange).

received ok	(	$11P!3DBCr	Poll response.

see note.

$11Q44EACr	(	Test cmd. received	

received ok	(	$11+BKCr	Command received ok response.				Test command Q44 will be performed

$11PE@Cr	(	Poll received	Subscriber is Idle but loop detector

			not connected yet.

received ok	(	$11P*0..Cr	Poll response (null response).



$11PE@Cr	(	Poll received	Subscriber is Idle and loop

			detector is now connected.

received ok	(	$11P!1D@Cr	Poll response (null response)



$11PE@Cr	(	Poll received	Subscriber still Idle.

received ok	(	$11P*1DKCr	Poll response (null response)



$11PE@Cr	(	Poll received	Subscriber is still Idle and Q44 test

			command response is ready  to be sent

received ok	(	$11Q44*058085;00D@Cr	Test command response.

ECT.

ECT.



note.	At this stage an automatic Q44 command is transmitted by the SULTAN sytem and a message shown  that 	the line is 	now “THROUGH SWITCHED”



Cross reference list MRT Q commands and Tester key strokes.

MRT Q�MODE�REVERSE�TESTER�TEST DESCRIPTION��commands�S�B�D�A - B wires�KEY STROKES���used by SCC�1�2�3�4����Q06�*����FG�Foreign Battery, B/Gnd then A/Gnd, Single��Q07�*����FB�Foreign Battery, B/A (A-Gnd)  then A/B (B-Gnd), Pair, Single��Q08���*��3FG�Foreign Battery, B/Gnd, Direct��Q09���*��3FB�Foreign Battery, B/A (A-Gnd), Pair, Direct��Q0:���*�*�34FG�Foreign Battery, A/Gnd, Direct��Q0;���*�*�34FB�Foreign Battery, A/B (B-Gnd), Pair, Direct��Q0<��*���2FG�Foreign Battery, B/Gnd, Block��Q0=��*���2FB�Foreign Battery, B/A (A-Gnd), Pair, Block��Q0>��*��*�24FG�Foreign Battery, A/Gnd, Block��Q0?��*��*�24FB�Foreign Battery, A/B (B-Gnd), Pair, Block��Q16�*����RG�Resistance, B/Gnd then A/Gnd, Single��Q17�*����R�Resistance, B/A (A-Gnd) then A/B (B-Gnd), Pair, Single��Q18���*��3RG�Resistance, B/Gnd, Direct��Q19���*��3R�Resistance, B/A (A-Gnd), Pair, Direct��Q1:���*�*�34RG�Resistance, A/Gnd, Direct��Q1;���*�*�34R�Resistance, A/B (B-Gnd), Pair, Direct��Q1<��*���2RG�Resistance, B/Gnd, Block��Q1=��*���2R�Resistance, B/A (A-Gnd), Pair, Block��Q1>��*��*�24RG�Resistance, A/Gnd, Block��Q1?��*��*�24R�Resistance, A/B (B-Gnd), Pair, Block��Q20�*����LG�Low Resistance, B/Gnd then A/Gnd, Single��Q23�*����L�Low Resistance, B/A (A-Gnd) then A/B (B-Gnd), Pair, Single��Q28���*��3LG�Low Resistance, B/Gnd, Direct��Q29���*��3L�Low Resistance, B/A (A-Gnd), Pair, Direct��Q2:���*�*�34LG�Low Resistance, A/Gnd, Direct��Q2;���*�*�34L�Low Resistance, A/B (B-Gnd), Pair, Direct��Q2<��*���2LG�Low Resistance, B/Gnd, Block��Q2=��*���2L�Low Resistance, B/A (A-Gnd), Pair, Block��Q2>��*��*�24LG�Low Resistance, A/Gnd, Block��Q2?��*��*�24L�Low Resistance, A/B (B-Gnd), Pair, Block��Q36�*����IG�Insulation Resistance, B/Gnd then A/Gnd, Single��Q37�*����I�Insulation Resistance, B/A (A-Gnd) then A/B (B-Gnd), Pair, Single��Q38���*��3IG�Insulation Resistance, B/Gnd, Direct��Q39���*��3I�Insulation Resistance, B/A (A-Gnd), Pair, Direct��Q3:���*�*�34IG�Insulation Resistance, A/Gnd, Direct��Q3;���*�*�34I�Insulation Resistance, A/B (B-Gnd), Pair, Direct��Q3<��*���2IG�Insulation Resistance, B/Gnd, Block��Q3=��*���2I�Insulation Resistance, B/A (A-Gnd), Pair, Block��Q3>��*��*�24IG�Insulation Resistance, A/Gnd, Block��Q3?��*��*�24I�Insulation Resistance, A/B (B-Gnd), Pair, Block��Q41��*���2RC�Resistance, B/A (A-Gnd) then A/B (B-Gnd), Pair, block��Q42�����O�Open circuit��Q43�����RC�Resistance / Capacitance��Q44�����(Automatic)



EB�AC voltage / Exchange Battery / High Voltage Reference test  will  be performed automatic when line is tested IDLE.

Prints the Exchange battery voltage as tested automatically before.��Q45�*����P�Package test  (Foreign battery A/Gnd and B/Gnd , Resistance / Capacitance��Q4:�����DT�Get dial tone (First time command DT given)��Q4?�����VF�VFPB Keypad test (AXE only)��Q50�����<TAB>�Canselt tests��Q53�����H�Howler��Q54�����SP�Speak no ring��Q55�����RP�Ring pulse��Q57�����PC�Private control (not in AXE)��Q58�����DT�Break dial tone (second time command DT given )��Q59�����MO�Monitor��Q5:�����RS�Ring and speak��Q5;�����DD�Decadic dial test��Q5?�����T�Cancel time supervision��Q64����*�4SP�Speak no ring and reversed  transmission  feed polarity��Q65����*�4RP�Ring pulse and reversed transmission feed polarity��Q6:����*�4RS�Ring / speak and reversed transmission feed  polarity��������������������������

S = Single reading

B = Block reading

D = Direct reading

Reverse = reversed transmission polarity / reversed A - B wires.
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