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��autonumlgl �	Purpose

This document is designed to provide Telstra testing staff with an understanding of the SULTAN system and provide them with the basic knowledge required to maximise the use of SULTAN as a diagnostic tool



�autonumlgl �	Scope

This document is intended for all Telstra staff who use SULTAN as a diagnostic tool.



�autonumlgl �	REFERENCES

	Doc. No.	Reference Title

	003 781	SULTAN Support Plan

	003 782	SULTAN Fault Reporting to NOU Service Delivery Centres

	003 783	SULTAN Fault Reporting to NOU Systems HelpDesk

	003 784	SULTAN - Problem Management Overview

005 390	SULTAN Manual - Section 1, Basic SULTAN Overview

005 393	SULTAN Manual - Section 2, TSC (1100) Consultants

005 394	SULTAN Manual - Section 3, BSC Consultants

005 349	SULTAN Manual - Section 5, NOU Maintenance & Support

	005 845	Line Test Device (MRT) Command and Protocol Specification
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�autonumlgl �	DEFINITIONS

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

Term�Definition��ACCENT	AUSTPAC X25 PAD used to provide customer connectivity to the DCN.

AUSTPAC	Telstra's public X25 packet switching data network

BSC	Business Service Centre

CAN 	Customer Access Network

CDN-B	Corporate Data Network - Backbone.

CNSC	Customer Network Service Centre

CPE	Customer Premises Equipment

CTU	Customer Test Unit, used by RIM exchanges for testing customers services.

DCN	Data Communications Network used to support various Telstra infrastructure services

ICC	Interface Communications Controller

LAN	Local Area Network

LIC	Line Interface Circuit 

MRT	Microprocessor Robot Tester used to test AXE and analogue customer services

MTU	Maintanence Test Unit, used by an AXE exchange to test an OnRamp service.

NEL	SULTAN Node Enquiry Line which connects the SULTAN TCC to either an AXE node  or a System 	12 node to determine which LIC the customer FNN is connected

NOU	Network Operations Unit

NSOC	National SULTAN Operations Centre (Melb)

OCC	Operator Communications Controller

OnRamp	New version of  ISDN ( Integrated Services Digital Network)

PAD	Packet Assembler Dissassembler device used to code and decode X25 data packets

RIM	Remote Integrated Multiplexer

SCC	SULTAN Communications Controller - new platform processor that replaces the OCCs and TCCs

TAU	Test Access Unit, used by S12 exchanges for testing customer.

TCC	Tester Communications Controller

TMNet	Private X.25 WAN used for  testhead access

	WAN	Wide Area Network

	XCC	Translation Communications Controller



�

5.		SULTAN.

5.1		SULTAN Overview.

SULTAN (SUbscribers Line Test Access Network) is Telstras national system for remote testing and fault diagnosis of PSTN ( Public Switched Telephone Network) services, principally the CAN, CPE and the associated exchange inlet.    It allows a testing officer to remotely access the customers service and request tests to be performed on the service to determine the condition of the line (CAN), the customers equipment (CPE) and the asssociated inlet to the Exchange for dial tone and breaking dial tone.        In the event of a fault condition being detected, aid the testing officer in isolating the cause of the fault and the repair area to which the fault should be directed. 

�EMBED MSDraw  \* MERGEFORMAT���

1.	SULTAN users with access via PC on local LAN.     Users include consultants ( 1100 and BSCs ) 	and  testers ( Test Centres,  CNSCs,  Network Ops, etc)

2.	Access to SULTAN processors via TCP/IP ( CDN-B ) or X.25 (AUSTPAC)

3.	SCC ( SULTAN Communications Controller) and XCC (Translation Communications Processor).   	The SCCs are the Front-end processors for all SULTAN access with the XCCs providing the database 	information associated with UserIDs/Passwords, Revertive call numbers, prefix translations and RIMS.    	Six on-line SCCs and two on-line XCCs are located at National SULTAN Operations Centres in 	Melb. ( Exhibition and Windsor Exchs)

4.	Telematics Switching nodes - provide switching connectivity between processor stages

5.	TCC ( Tester Communications Controller).  SULTAN Ops. Ctre -based processors controlling the 	testing carried out by the SULTAN testheads (MRTs) in the terminal exchanges.                                            	50 on-line processors are located at the various Regional SULTAN Operations Centre and provide full 	national testing.

6.	DCN and other ( multidrop/point to point/dial-up).    Communications medium between the TCCs 	and the exchange testheads.

7.	Testhead which performs the testing under control of the TCC via user commands.  Currently approx 	6500 Telstra-designed MRTs in AXE, ARE, ARF, and ARK Exchs.  ( SULTAN uses in-built test 	facilities in SYS12 , RIMs and ISDN OnRamp).     MRT switches thru exch. ( Switching Technology ) 	to 	access customers line 	( Section 8 ).	



			Hardware Overview



�EMBED MSDraw  \* MERGEFORMAT���

System Configuration under DCN.

 �

5.2.		BRIEF HISTORY.

SULTAN (or SUbscribers Line Test Access Network ) was introduced in 1983 to replace the manual, key operated Test Desks based in every exchange . It was originally designed around the old FDC Boundaries that existed within Telecom and, as a result of this, had various processors (TCC's - Test Communication Controllers ) operating the testhead robots (MRT's) within each district.  Testers only tested within the limits of these boundaries, so a direct connection to the TCC applicable for their area was all that was required. 

As the 1100 operators were required to manage more than one area, connecting directly to a TCC wasn't a viable option, so a soft-switching interface between the operator and the TCC (an OCC - Operator Communication Controller ) was put in place.  The OCC, on receiving the number to be tested from the operator, would analyse the number and connect the operator to the correct TCC for that area.

Due to the centralisation of Test Centres and Network Operation Cells there became a requirement for more SULTAN users to have test access to more than one area, so now all SULTAN users are provided with SULTAN access via the 18 National OCC's based in the National SULTAN Operations Centres in Melbourne.   The implementation of a new SULTAN platform will see these 18 OCCs replaced with 6 SCCs.

With the changes in switching and transmission technologies, SULTAN is now required to be able to talk to, not only MRT's, but also TAU's (System 12), CTU's (RIM) and MTUs (ISDN OnRamp).   While these units all perform the same basic functions, the way in which they perform the actions are different, and they all speak different languages, so SULTAN has been transformed throughout its life from a basic test system, to a highly complex computerised interface with various technologies.

SULTAN was declared a Mission Critical system in1993.

Since its inception , SULTAN has had many upgrades and changes made to it , but very little in the way of documentation has been provided to explain the changes to the users of the system . The object of this section is to provide that documentation , and explain how to use SULTAN,  how to interpret the information SULTAN returns, and who to report SULTAN problems to.

�5.3.		IMPORTANCE OF CORRECT DIAGNOSIS.

One of the major factors influencing the manner in which a fault is handled, is the accuracy of the initial diagnosis made by the tester.    With an accurate diagnosis, the fault is restored as cheaply and quickly as possible, with the minimum number of staff, and keeping the disruption to the customer to a minimum.  An inaccurate diagnosis could lead to delayed restoration of the customer's service and an excessive number of staff to fix the fault, resulting in a higher cost to Telstra .

With a more accurate diagnosis of faults, and a reduction in the level of Change of Workforce, Telstra could make savings in excess of $20 million per year.  For these reasons, it is important for the tester to have an in depth understanding of the way SULTAN operates and what each individual test is actually doing.



5.4. 		ACCESSING AND LOGGING INTO SULTAN.

There are currently 3 methods available for a tester to access SULTAN ( ie bring up the login screen )

(	Using a DRIFT session on a LAN and connecting through the CDN-B (Corporate Data Network) using TCP / IP to the OCCs ( or SCCs).

(	Also using a LAN to connect to an AUSTPAC link ( gateway), then to an OCC using X.25.   ( X.25 access to SULTAN is not possible via the SCCs)

(	Connection from the tester's PC,  through a TMNet X.25 PAD (called SULTANet in Tasmania), through the AUSTPAC X.25 network and on to the OCC. ( X.25 access to SULTAN is not possible via the SCCs)

If you currently have SULTAN tester access via X.25 ( including TMNet) you will need to arrange for IP access as X.25 access will not be provided with the replacement of the OCCs with SCCs ( as part of the new SULTAN platform).    SULTAN access via IP can be arranged by contacting IT Customer Service Delivery on 132033.

Both of the first two methods of connection are able to use Drift (for Windows or DOS) which is a communications package allowing your PC to talk to the outside world.    Connecting to your SULTAN or TMNet session is exactly the same as for any other DRIFT session you are currently using. 

NOTE : All testers should have access to SULTAN via a terminal emulation that supports the ANSI colour escape sequences.  

 The following is the standard DRIFT configuration for SULTAN testing:     

(	DRIFT 1.2.2f or subsequent  

(	ANSI terminal emulation ( Terminal Mode standard, Column = 80,  			Row = 	25,  Pages = 9 (at least, for scrolling)    Local Echo off.



Contact IT Customer Service Delivery (132033) for more information on how to set up this emulation.



5.4.1		Logging into SULTAN - 

		The following is the initial SULTAN logon screen when logging onto SULTAN





--------------------------------------------------------------------------------

               Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------



       Please note::

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V2.0.0)        scc #3 (emsc)

--------------------------------------------------------------------------------

userid ? 





The UserID is an AGS-based ID that each user requires for SULTAN access.     	(applications for SULTAN IDs/Passwords are made by Centre Managers / Supervisors to the National SULTAN Operations Ctre in Melbourne).  

Upon entering the ID, the user will be requested for a password.      A default password is provided for the initial logon and the user will be prompted to change the password.    

�  

If the ID/Password combination is valid, the user will be requested for a revertive call ID.  ( not applicable for BSC consultants or sites where the revertive call facility is not required)



	

--------------------------------------------------------------------------------

               Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------



       Please note::

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V2.0.0)        scc #3 (emsc)

--------------------------------------------------------------------------------

userid ? c123456



password ? *******

--------------------------------------------------------------------------------



connected to : < scc #3 (sultan1) > - < 16-Oct-1997 12:50>



test area : < National Test Access (test)      > terminal type : < VT225 >



timeout : < 40 > default std code : < 03   > site code : < NSOC >

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------



            SULTAN National Test Access - (Release 2.0.0)



 ALL SULTAN Faults should be Reported to the I.T.C.S.D. Help Desk on 13 2033.





--------------------------------------------------------------------------------



last logon : 08:12 15-Oct-1997 - from SCC #2



revertive call id ?   







	The revertive call ID is the number that the revertive call from the testhead ( if applicable) will appear on.    

The revertive call allows the tester to monitor and ring/speak the customer if required as part of fault diagnosis.  

The revertive call ID must be registered in the XCC prior to selection.    It is also registered against the Test Centre that the tester is located and testing from. 

Users can allocate a default revertive no. that will be automatically allocated everytime the user logs into SULTAN.    If  a default revertive no. has been selected the user is prompted that the no. has been selected for allocation and can be allocated by a carriage return <cr>.

    

�

Once the revertive has been successfully selected, the user receives a logon verification screen and the "no to be tested" prompt.



--------------------------------------------------------------------------------

               Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------



       Please note::

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V2.0.0)        scc #3 (emsc)

--------------------------------------------------------------------------------

userid ? c123456



password ? *******

--------------------------------------------------------------------------------



connected to : < scc #3 (sultan1) > - < 16-Oct-1997 12:50>



test area : < National Test Access (test)      > terminal type : < VT225 >



timeout : < 40 > default std code : < 03   > site code : < NSOC >

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------



            SULTAN National Test Access - (Release 2.0.0)



 ALL SULTAN Faults should be Reported to the I.T.C.S.D. Help Desk on 13 2033.





--------------------------------------------------------------------------------



last logon : 08:12 15-Oct-1997 - from SCC #2



revertive call id ?  0391234567



revertive call number 03-91234567 allocated



enter H or ? for help



number to be tested ?



This  screen indicates to the tester the following details :

1.	The SCC the tester is connected to.

2.	The SULTAN Ops. Ctre in Melbourne where the SCC is located 

 	(emsc = Exhibition  wmsc = Windsor)

3.	Date and time of connection.

4.	Test access allowed for that userID (ie Local, National or State)

5.	Terminal type (Should always be VT225. If VT52 contact IT Customer Service �Delivery on 132033)

6.	The period of inactivity (in minutes) after which SULTAN will disconnect.

7.	The default STD code for testing. (If an STD is not included in the “no. to be tested”  the SCC will assume the number to be tested is in the default STD area.)

8.  The code ( as registered in the XCC ) for the site that the userID is registered at.



SULTAN is now ready to accept a number to be tested.

�

Also available at this point is a Help Screen.    This can be accessed by typing either "h" or "?" at any time during the current session.    This allows users to change their password, modify the attributes of the revertive call ( including having a default revertive call no.) and the test key.    

See Section 8 (Page 106) for furthed details regarding the Help screen. 







number to be tested?  h





  CP  - change password

  CR  - change revertive call id

  NR  - disable all revertive calls

  DF  - change revertive defaults (next login)

  LD  - load revertive defaults   (immediate)

  LO  - logoff OCC

  ,y  - change default test key to y

  ,   - clear default test key

 

number to be tested ?





5.4.2.		TMNet (or SULTANet) Access / Logging into SULTAN



On connecting to your TMNet (or SULTANet) session you will be presented with the following screen



�EMBED PBrush  \* MERGEFORMAT \s���

At the command prompt, type "mt" ( or "sultan") and hit <return> or <enter>. This will connect you to an OCC and prompt you for your UserID.     Apart from entering the "mt" command, all other features are the same as those for LAN access.

-----------------------------------------

For additional details on logging onto SULTAN ( including error messages) see Section 8 on Page 106.

�

5.5	 	ACCESSING THE TESTING EQUIPMENT.

After connecting to an SCC the next step is for the tester to enter the phone number of the line to be tested.  This is done by typing in the phone number (including STD prefix if other than default) and hitting <RETURN> or <ENTER> on the keyboard. The OCC verifies the FNN entered with database details in the XCC.   If the number is not STD prefixed the SCC will assume the default STD prefix as recorded in the XCC .       The number is then checked for correct number length, valid STD code and number prefix, and whether or not the tester is authorised to test the number in question.

If the number cannot be tested for any of the above reasons, one of the following messages, indicating the reason, is displayed and the tester is prompted to enter a number to be tested again.



INVALID NUMBER

INVALID NUMBER LENGTH  -  TRY AGAIN  ?

INVALID PREFIX

INTERSTATE NUMBER - TEST ACCESS NOT AVAILABLE

ENTERED PREFIX BARRED TO THIS TEST POSITION

(See Section 7.2 for more information on SULTAN literals.)

If the number is valid and can be tested, the SCC switches to the TCC responsible for testing that particular region ( as advised by the XCC) and passes on information such as the number to be tested, the testers' revertive call number and the types of tests allowed from that tester position.   The TCC will then compare the number to be tested with its own internal database to determine what type of switching or transmission technology the line employs (eg AXE, RIM etc). The type of technology involved determines the manner in which the TCC will connect the tester to the test equipment and are as follows.

5.5.1		AXE

For a line switched through an AXE exchange incorporating RSS's and/or LSS's , the TCC first accesses the AXE node applicable to that particular number and initiates a node enquiry command. This provides the TCC information such as the device state, and the actual device (LIC) associated with that particular number which are then displayed on the testers screen. The TCC will then compare the device with a lookup table to determine which exchange site that particular device resides in. The Test Head (MRT) in that site is then accessed and switches through the exchange to the customers line. It also initiates a revertive call to the tester. All MRTs currently establish revertive calls using Decadic dialling - for this reason the revertive call may take up to 10 seconds to be established.

�		AXE PBX Testing

AXE PBX lines are treated as untestable services by SULTAN but information regarding the line status of lines in the group can be obtained via the Node Equiry.      As part of number translation on a service parented by an AXE the SULTAN TCC performs the STSUP command to obtain the line status.  If the response to the STSUP command indicates the requested number is part of a PBX hunt group, a second (modified) STSUP command is performed and the node will respond with the line status of each of the lines that makes up the PBX group with each line being in one of three states; busy, idle or blocked.  The response received from the AXE will be interpreted as defined in the following subsections.  In this interpretation a line is considered to be available only if it is "IDLE".  A line is considered to be blocked if it is neither "BUSY" nor "IDLE".

(	Lines available - Minority Blocked

	When the status check indicates that lines are available and less than 50% of 	lines in the PBX group are blocked the response will be:

	FREE LINES ARE AVAILABLE.



(	Lines available - Majority Blocked

	When the status check indicates that lines are available and 50% or more of the 	lines in the PBX group are blocked the response will be:

	FREE LINES ARE AVAILABLE. SOME LINES MAY BE FAULTY - PLEASE REPORT



( 	No Lines available - Minority Blocked

	When the status check indicates that no lines are available and less than 50% of 	lines in the PBX group are blocked the response will be:

	ENGAGED - NO FREE LINES AVAILABLE.



(   	No lines available - Majority Blocked 

	When the status check indicates that no lines are available and 50% or more of 	the lines in the PBX group are blocked the response will be:

	ENGAGED - NO FREE LINES AVAILABLE. SOME LINES MAY BE FAULTY





number to be tested? 0397654321



tcc 17 allocated  (link 32 channel 13)



ACCESSING EXH7 AXE NODE - PLEASE WAIT...



THIS CUSTOMER HAS MULTIPLE LINES. CHECKING STATE. PLEASE WAIT...



PBX SERVICE



 LI3-7859 IDLE H'0D 0397642456 IDLE� LI3-8224 IDLE H'0D 0397424999 IDLE� LI3-8223 BUSY H'07 0397424998 BUSY� LI3-8222 BUSY H'07 0397424997 BUSY� LI3-8221 BUSY H'07 0397424996 BUSY� LI3-8221 BUSY H'07 0397424995 BUSY� LI3-8221 BUSY H'07 0397424994 BUSY� LI3-8221 BLOC H'00 0397424993 BLOC



Total lines shown  8      Idle  2      Busy  5      Blocked  1



FREE LINES ARE AVAILABLE



number to be tested? 

 AXE PBX test session messages.







For an AXE 104 the TCC can access the Test Head directly, without performing a node enquiry command. 

Due to the way in which AXE 104 exchanges have been configured, SULTAN is not able to switch a Test Head across an AXE 104 line in a BUSY state.

Communications between the TCC and MRT take place through either a dial up modem or a  multi-drop network at a low data rate, or the DCN X.25 network at speeds of up to 9600 bps. All dial up modems and multi-drops are currently being converted to DCN X.25 access.





�5.5.2.		CROSSBAR 

For a line switched through a crossbar exchange the TCC compares the number to be tested with it own internal database to determine which exchange the line is connected to.   A testhead (MRT) in that exchange is then accessed and switches through the exchange to the customers line. It also initiates a revertive call to the tester. All MRTs  currently establish revertive calls using Decadic dialling - for this reason the revertive call may take up to 10 seconds to be established.

Communications between the TCC and MRT take place through either a dial up modem or a  multi-drop network at a low data rate, or the DCN X.25 network at speeds of up to 9600 bps. All dial up modems and multi-drops are currently being converted to DCN X.25 access.



5.5.3		SYSTEM 12

For a line switched through a System 12 exchange the TCC accesses the applicable System 12 exchange via an X.25 data link into a Man Machine Communications port (MMC). Information such as the X.25 link used and the MMC port being accessed are displayed on the testers screen. The MMC then requests a password from the TCC.  When a password prompt is received,  the TCC will respond with the password assigned to SULTAN access. The MMC will then prompt for a command and the TCC will proceed with performing a line status request. The TCC receives this information as raw data from the System 12 and converts it to a more user friendly format before displaying it on the testers screen. At this point the TCC will display the System12 exchange name and software version and present the tester with a command prompt ready for further tests.     Testing is performed by the TAU.

The revertive call facility is currently not available on System 12 - this will be available  mid 1997.

�

5.5.4		RIM (Remote Integrated Multiplexer)

For a line employing a RIM as a transmission medium the TCC communicates through a mediation device directly to the RIM, independent of the switching type. For this reason,  if a System 12 customer resides on a RIM,  the tester cannot check the customers class of service (categories) through SULTAN as the TCC bypasses the System 12. 

Due to limitations in both CTU (Customer Test Unit) cards and mediation devices, available tests are limited.   Depending on the version of CTU and mediation device software, RIMS may or may not support revertive calls ,"open circuit" tests ,modes other than single mode or "to ground" tests. ( The latest SULTAN software combined with RIM CTU version 7 will ensure that the revertive call and the above mentioned tests and modes are available).      The tester is notified as to which of these limitations are in place when the RIM is first accessed and presented with a command prompt.    If these limitations are noted, please report as a fault to 132033.

�

5.5.5		ISDN OnRamp ( AXE, SYS12 and RIM )

For AXE ISDN OnRamp tests SULTAN determines the number is ISDN by examining the LIC (Line Interface Cct - LIBA for ISDN) returned in the response to the Node Enquiry .   From its internal records the TCC then determines the MTU test device that will perform the test.   The range of available OnRamp tests are displayed at the test key prompt.   It should be noted that the actual results format received will differ from results received when testing a POTS service.  SULTAN displays the results as received from the AXE exchange.

For SYS12 ISDN OnRamp tests SULTAN determines the number is ISDN by examining the device type returned in the response to a SYS12 Node Enquiry.   From its internal records the TCC then determines the SYS12 TAU test device that will perform the test.   The range of available ISDN tests are displayed at the test key prompt. It should be noted that the actual results format received will differ from results received when testing a POTS service.  SULTAN displays the results as received from the SYS12 exchange. 

For ISDN OnRamp numbers on a RIM parented by an AXE, SULTAN determines the number is ISDN by examining the LI type returned in the response to the Node Enquiry.  The tester is then prompted as to whether line tests or ISDN specific tests are to be carried out.  Line tests will be performed by the Alcatel CTU test device on the RIM.  ISDN specific tests will be performed by the MTU test device on the AXE exchange. As a result the tests available in each case are a subset of the tests normally available.  Only line tests are allowed to be performed by the RIM and only ISDN specific tests are allowed to be performed by the AXE.

For ISDN numbers on a RIM parented by SYS12, SULTAN determines the number is ISDN in response to the Node Enquiry.    Should the number match in the RIM database the tester is given the choice of accessing the RIM to perform the physical (layer 1) line tests or accessing the SYS12 exchange to perform the ISDN digital (layer 2 and layer 3) tests.

For POTS services the RIM is used to perform a physical line test for both TSC Consultant and Tester requests.



For further details on ISDN OnRamp testing, including screen displays and menus please consult Section 6.3.

�

5.6.		Available tests 



5.6.1		AXE, Crossbar and RIM 

The Test Heads employed in these technologies are all very similar and allow virtually the same types of tests, accessed in the same manner. Once connected to the Test Head, by typing the "?" key and hitting <return> or <enter> the tester will have displayed before them the following screen showing all available tests and the test keys (or key sequences ) required to perform each one.



�EMBED MSDraw  \* MERGEFORMAT���



RIM will display all of the above test keys, but the tests not permitted will be red in colour and have  a " * " placed beside them.

�

5.6.2		System 12



System12 displays a reduced  range of tests with tests not permitted marked in red in and have a " * " placed beside them.    Note that the revertive call is currently disabled but will be available mid 1997.



TEST KEY ? ?



SULTAN VT225 SYSTEM 12 test keys                                                

                                                                                

Test type                	Key           	Test type              	Key               

-----------------------------------------------------------------------------------------------

Decadic Dial Test      	 *DD            	Open Circuit           	O                 

Display Hunt Group       	DH            	Package Test           	P                 

Display Line Status      	DL            	Res/Cap                	RC                

Display PABX Facilities 	DP            	Revertive Call        	  *RV                

Display Subscriber       	DS            	Ring & Speak          	  *RS                

Extended Package Test 	XP            	VF Dial Test (DTMF)      *VF                

Foreign Battery          	FB            	Verify                 	VY                

Reset Ring Speak       *<TAB>                                                   

Release                 	  <ESC>          	Log Off/Help          	 ?                 



Tests marked with an asterisk '*' are not supported.   

                        

                                                                                



5.5.7		Available tests - AXE MTU

The following is the screen display of available tests for the AXE MTU.    Note that some are similar to those provided by the MRT.





TEST KEY ? ?



SULTAN VT225 AXE (MTU) ISDN test keys



Test type              	key     	Test type           	key      Test type      	 key

------------------------------------------------------------------------------------------------------------------

Display Device Status  	DE 	Low Scale Res Gnd   	LG   	Package test    	P

Display Line Status    	DL  	Monitor             	MO   	Res/Cap         	RC

Foreign Battery        	FB   	Multi-Layer Test    	MT   	Res to Gnd    	RG

Foreign Battery (Gnd)    FG 	NT1 Loop Back  	NL   	Switch Next   	SN

ISDN Full Test         	FT   	NT1 Signature Test  	NS   	Speak No Ring  	SP

Line Circuit test      	LC 	Open Circuit        	O



RELEASE               	<ESC> 	RESET              	  <TAB> 	Help  		    ?







For further details on available tests including those for ISDN OnRamp testing, please consult Sections 5.6, and 6.3.





�

6.		DESCRIPTION OF TEST KEYS

Note that the Modes available, shown after the description for each test key are not always applicable to RIM, System 12 or MTU.   Take note of the initial available tests screen to see which modes are supported.

For a complete description of SULTAN test commands including the associated measuring circuit ( Exchange test desk equivalent), the equivalent "Q" command as used by the TESTMRT program, available modes, responses, etc please consult Specification Document 005 845 - Line Test Device (MRT) Command and Protocol Specification  ( copies available from Johan Verbove - SULTAN National Support Centre on 03-96347466 or from the National SULTAN Operations Centre)



6.1		AXE, Analogue and RIM



These test keys tell the TCC how the tester would like the MRT to test the line, not the type of test to be performed. They are all used in conjunction with other test keys that specify which test is to be applied to the line under test.

SULTAN is not command order conscious, that is to say SULTAN does not care in which order it receives the commands.  All of the following command will result in the same test being performed in the same mode :	IG34

								3IG4

								34IG

6.1.1		Mode Keys



		Single Mode (Default test mode, Used in conjunction with another test 	key.)

Tells the test head  to take a single measurement at one point in time and display the 	results in an alpha-numeric format.

eg . 

�EMBED PBrush  \* MERGEFORMAT \s���

�		Block Mode (Used in conjunction with another test key.)

Tells the test head  to perform the requested test 20 times over a 1 second period (ie 1 test per 50mS) and display the results in a graphic format where the " . " represents the graph of a "perfect" line with a 1.5(F termination, and the " * " represents the actual line under test.

eg.

�

NOTES :	1. The line under test may exhibit resistance values below those of a 			"perfect" line due to line length, CPE type and the amount of CPE 				connected. This is normal and does not necessarily represent a fault.

			2. The test head  cannot perform all tests in this mode (eg Package). If 			an incompatible test is requested in Block Mode , the test head  will 			proceed with the test in Single Mode.

			3. If using this mode in Drift for Windows using a Multi-Page setup, 			it may be necessary to scroll back to the top of the screen to view the 			image.

			4. After using this mode the test head  will remain in this mode for all 			further tests until instructed by the tester to change modes.

�		

		Direct Mode (Used in conjunction with another test key.)

Tells the test head  to continually perform the requested test at a rate of 20 tests per second and display the results in the form of a moving line on a scale. (Similar to an analogue meter) 

It is necessary to manually release the test head  from this mode of testing. To release the test head , the tester must type the <TAB> key. This will release the current test and return the tester to the command prompt in Single Mode.



eg.

�



NOTES :	1. The test head  cannot perform all tests in this mode (eg Package). If 			an incompatible test is requested in Direct Mode , the test head  will 			proceed with the test in Single Mode.

			2. If using this mode in Drift for Windows using a Multi-Page setup it 			may be necessary to scroll back to the top of the screen to view the 				image.

�



6.1.2		Test Keys		



		Line reversal  (used in conjunction with another Test Key)

When conducting a test that only looks at one wire (eg Insulation Resistance to Ground in direct mode) the test head will perform  the test on the "B" wire as a default. To request a test of the "A" wire ,the number 4 must be included anywhere in the test key string. eg  IG3 will perform a direct mode, insulation resistance to ground test on the "B" wire, while IG34 will perform the same test on the "A" wire.

		

		DD.	Decadic Dial Test

This test is performed with the co-operation of the customer or an on site repair person usually following a Ring/Speak command to set up a speech path between the tester and the customer site. The customer is asked to dial a number on their phone (usually a 0 ) to generate the decadic pulses. The test head  analyses the pulses and displays the information in the following format.

PULSE LENGTH OK, CHECK FOR CORRECT COUNT

COUNT= xx

RATIO=xx % MAKE

SPEED=xx IPS

A good test ,with the customer dialling a "0", would display a Count of 10, a Ratio of approx 33% make, with around 10 impulses per second.

If no pulses are detected within 20 seconds of the test being initiated an error message is displayed to the tester and the test head  must be released.   To continue with the test the tester must perform a Last Number Redial (<TAB>) to re-establish testing of the customers line again.

		VF.	DTMF Tone Test (AXE and RIM only)

This test is performed with the co-operation of the customer or an on site repair person usually following a Ring/Speak command to set up a speech path between the tester and the customer site. The customer is asked to dial all keys on their phone (including * and # ) to generate the DTMF tones. These are sent to a band-pass filter in the test head  which determines the digits that have been received and displays the information on the testers screen as it occurs.

A good test will display all numbers (1 through to 0) and the characters * and #

If no DTMF tones are detected within 20 seconds the test head  will abort the VF test and display an error message on the testers screen while still leaving the speech path intact. The tester must re-enter the VF command to continue with the test.

�		DT.	Get / Break Dial Tone.

This test allows the tester to seize the customers dial tone as if physically on the customers line. If the customers line is AXE and has any Diversions active, the tester will receive Facility Tone but will not receive any RVA's (Recorded Voice Announcements) to due  barring facilities. (See NOTE.)

If the customers line is able to dial VF in the case of crossbar exchanges ,or AXE at CNA-7, it is then possible for the tester to dial out on the customers line, or activate Easycall facilities using a DTMF revertive call phone.

If the customers line is not equipped with either of the preceding facilities ,the tester can break dial tone by re-applying the DT command. This will apply a single decadic pulse to the line to check for the ability to break dial tone. Activation/deactivation of Easycall is not available under these conditions.

NOTE: 	The way in which the MRT accesses the LIC over rides any barring 			present on the customers line when providing dial tone on AXE lines. 			It is thereby possible for a tester to obtain dial tone and generate a call 			through the network when the line is in fact disconnected for non 				payment or has another form of barring on the line. For this reason the 			tester must access other testing facilities (ie AOM)when the customer 			is reporting a barring problem  on an AXE line.

		H.	Howler

The Howler command is used to alert the customer to the fact that they have a phone off hook and looping the line. It applies a siren-like sound to the line, increasing in amplitude ,which can be heard through the customers receiver. Some MRT's currently disconnect the testers revertive call from the howler after around 3 seconds while leaving it active on the customers line. If the howler drops off the testers revertive call and the tester still wishes to hear the howler, it can be re-activated by typing the PC command.

NOTE:	This command should only be applied once it has been 					established that the customer is not talking on the line (see 					Monitor command) and does not have the receiver near their ear.

				For further details on Telstras policies concerning the use of Howlers 			please consult Learning Brief  LB 296/011 ( contact Ian Dresser, 				C&C, on 049 239 456 for copies).





		�	PC.	Private Control 

The Private Control command allows the tester to gain control over the customers private wire and listen to the customer dial out or accept an incoming call.

If the tester is talking to the customer on their revertive call phone at the time of invoking this command, the customer will receive busy tone. The customer must depress and then release their switch-hooks to obtain dial-tone and then dial out normally.

If the line  under test is idle at the time of invoking the command ,monitor condition is applied if not already done, and the line will behave as it would with no MRT across it, allowing the tester to observe all line activity unobtrusively.

This command will not provide private control facilities on AXE lines but will enable the tester to re-activate the Howler on the revertive call phone.

�		P.	Package Test.

The Package Test command instructs the test head  to perform 3 separate tests and display the results in an alpha-numeric format on the testers screen. The test can only be performed in Single Mode and only on a line that is not in a busy condition or Manually Blocked in the case of AXE. The line must be either Idle ,Line Lockout ,or Auto blocked.(Line State is indicated when test head is initially accessed.)

The 3 tests performed are :

1.	Foreign Battery

	The FB command will request the test head  to measure any foreign 	potential present on each leg of the customers line. It does this by placing a 	200K( resistor in series with one wire of the line and grounding the free end 	of the resistor. This causes any voltage present on the line to be dropped 	across the resistor. By measuring the potential across the resistor, the MRT or 	CTU is able to determine the level of foreign battery on the line.  The B wire 	is tested first, then the pair is automatically reversed and the A wire is tested. 	In each case the wire not being tested is left floating. (ie Not connected to 	anything.)



2.	Resistance (R)

	A 200K( resistor is placed in series with the B wire of the line and a known 	voltage applied in such a way that it forms a circuit through the resistor, along 	the B wire and back along the A wire At this point he voltage drop across the 	line is measured. The line is automatically reversed and the procedure 	repeated. The 	test head  is able to determine the resistance by comparing the 	voltage drop across the line, with the level of the applied voltage.



3.	Capacitance 

	By carrying out the Resistance test twice within a period of 900mS the MRT 	or CTU can determine the approximate capacitance of the line. It does this by 	applying a known voltage to the line constantly for 1.2 seconds. During this 	period the line resistance is tested after 300mS and again after 1.2 seconds. 	As the capacitor charges over time (whether it be in a phone or just the line 	capacitance) , the resistance of the line will increase. From the difference in 

	the two readings the test head  is able to determine line capacitance.



NOTE: The Package Test is only to be used as an indicator ,not to determine absolute values of the line under test. Due to the speed in which the tests are carried out, and the capacitance of the line, voltages from the previous test may still be resident on the line when the next test is performed. 

For this reason, if a fault is indicated in the Package Test ,or the tester suspects a fault, the relevant test for that individual fault condition must be performed to isolate it more accurately.



Modes Available:	Single (		Block (		Direct (





�		R.	Block Resistance Capacitance



This test performs the resistance test 20 times over a 1 second time period (ie 1 test per 50mS) and display the results in a graphic format where the line of  dots represents the graph of a "perfect" line and the row of astericks ( " * ") represents the actual line under test.       (See "Block Mode" )



NOTE: As this test places the MRT in Block Mode ,it is necessary for the tester to tell the MRT to return to Single mode, if that is the mode required for any further tests.



Modes Available:	Single (		Block(		Direct (





		O.	Open Circuit



The Open Circuit test is used to determine the distance from the exchange MDF to where the cable pair loses its continuity. To determine this distance the test head  employs a Phase Capacitance Tester to make 3 capacitance measurements. These are:

1.	Capacitance between the A and B wires of a cable pair.

2.	Capacitance between the B wire and Ground.

3.	Capacitance between the A wire and Ground.



Once these three values are obtained from the Phase Capacitance tester ,the TCC is able to manipulate them to obtain an accurate open circuit distance reading.



NOTE:       1.	This test should only be performed if the capacitance readings 			obtained from the Package test are less than 0.8(F  on either leg. 

		If a tester attempts an Open Circuit test on a line with capacitance 			greater than or equal to 0.8(F, SULTAN will display a warning and 

		then continue with the test. These results are likely to be invalid.

	       2.	If a tester attempts an Open Circuit test without first performing a 

		Package test SULTAN will prompt the tester to perform a Package

		Test and return to the command prompt without performing the Open

		Circuit test.

	       3.	The open circuit distance calibration should have been carried out at 

		the time the test head  was commissioned and is not known to drift.

		 If, however, the tester believes the test head is inaccurate ,the tester 		should 	make a note of the test head  accessed and the exchange name 		or prefix and forward the information to the IT Service Delivery Help 		Desk on 132033



Modes Available:	Single (		Block (		Direct (



�

		<ESC>	Release



The <ESC> key the releases the test head and TCC performing the current test and  returns the tester to the OCC prompt, "number to be tested  ?"





		<TAB>	Reset



The <TAB> key will perform a variety of functions depending on what SULTAN

is doing at the time. Some common functions of the <TAB> key are :



1.  	At the "number to be tested ?"prompt, the <TAB> key will connect the tester  	to the test head  and phone number that was used in the previous test.(Last 	Number Redial)

2.	While performing a Direct Mode test, the <TAB> key will release that

	test and return the tester to the command prompt in Single Mode.

3.	While Monitor or Speak is active, the <TAB> key will release the 

	speech path and return the tester to the command prompt.





		?.	Help



If the "?" command is requested at the command, or "Test Key" prompt , the tester will be presented with a list of SULTAN commands valid for the type of technology the TCC is connected to.  





		T.	Timed Supervision Cancelled



Time Supervision is a facility built into each test head to force it to release from the line under test after a period of 5 minutes of inactivity from the tester. The T command doesn't actually cancel this supervision, but extends the time period out to 20 minutes.

Time supervision is suspended automatically whenever the tester enters a command which results an a speech path being set up between the tester and the customer.



�

		FG.	Foreign Battery  Ground                             



The FG command will request the test head  to measure any foreign potential present on each leg of the customers line. It does this by placing a 200K( resistor in series with one wire of the line and grounding the free end of the resistor. This causes any voltage present on the line to be dropped across the resistor. By measuring the potential across the resistor, the test head  is able to determine the level of foreign battery on the line.  The B wire is tested first, then the pair is automatically reversed and the A wire is tested. In each case the wire not being tested is left floating. (ie Not connected to anything.)



Modes Available:	Single (		Block (		Direct (







		FB.	Foreign Battery 



The FB command requests the test head  to perform the same tests as for FG, but instead of leaving the untested wire floating , it is grounded by the test head.



Modes Available:	Single (		Block (		Direct (





		EB.	Exchange Battery



The EB command request the MRT to measure the potential across the exchange battery and display the results on the testers screen.



This command is not available on RIM



Modes Available:	Single (		Block (		Direct (





		RS.	Ring & Speak



The RS command requests the test head  to place ring current on the line under test. If a loop is detected on the line, a transmission path is provided and the tester is able to talk to the customer on the revertive call phone.



NOTE: 1.	SULTAN has its own ring current generator in each AXE exchange, 		so the 	ring applied during this test is not necessarily the same 			cadence and voltage that the customer will receive under normal 			conditions.

		Due to this fact, successful application of ring through SULTAN does

		not indicate that the AXE exchange ring generator is functional.



	2.	The impedance of the transmission path provided through the test 			head  may not match that of exchange. Due to this fact, faults such as 		faint transmission etc. may not be detectable when talking to the 			customer through SULTAN.





		SP.	Speak No Ring



The SP command will provide the tester with battery feed, and a transmission path from the revertive call phone to the line under test, without applying ring to the line.



NOTE	1.	The impedance of the transmission path provided through the test 			head  may not match that of the exchange or RIM. Due to this fact, 			faults such as faint transmission etc. may not be detectable when 			talking to the customer through SULTAN.



	2.	The test head  will not apply battery feed to a line already connected 		to exchange battery (ie In a Busy state) due to the possibility of the 			test  requested on a busy line ,the test head  will not provide the 			battery feed, but will provide a monitor facility instead.





		RP.	Ring Pulse



The RP command will apply a pulse of ring current to the line under test for a period of  0.8 seconds. This ring pulse cannot be halted by the application of a loop to the line and will continued for the full 0.8 seconds. If the line is looped after this time period, battery feed is applied to the line and the tester is able to talk to the customer.



NOTE: The test head  will not apply a ring pulse or battery feed to a busy line. If the RP command is requested on a busy line ,Monitor is provided instead.

�



		MO.	Monitor



The Monitor command is for use when a tester wishes to monitor a busy line. The test head  will provide a speech path between the customers line and the revertive call phone but will not apply battery feed as the customer is already connected to exchange battery.



NOTE: The customer is able to hear background noise when MO is applied. For this reason the tester must apply the Trans Cutoff switch ( if available) or mute the revertive call handset in some other manner.



 Battery feed is required for communications between a tester and a customer whose line is in a state other than busy.   If the MO command is made when the line under test is in a state other than busy, Speak is applied.





Monitor Time Limit

SULTAN employs a 20 second time limit on monitoring a busy-in-conversation service  to meet privacy requirements.

For SYS12 testing the first indication of the line state returned by the node is used to determine busy-in-conversation or otherwise.

For exchange technologies using the MRT line test device the busy line status returned by the test device should be used to determine busy-in-conversation or otherwise.

Busy as returned by the RIM test device may mean either busy-in-conversation or line lockout.  Pair gain systems in general only see the looped line and cannot distinguish between busy-in-conversation and line lockout.  The result of a node enquiry to either the AXE or System 12 parent is used to differentiate between busy-in-conversation and line lockout.  Where a node enquiry has not been performed the monitor time limit is not imposed.

No warning of the 20 second timeout will be given but the tester will be informed when the timeout occurs.



BUSY SPEAKING                                                           

                                                                        

TEST KEY ? mo                                                           

                                                                        

#0396634174 BUSY SINGLE EVMS  LINK44 DRT230 EXHG             AXE        

MONITOR                                                                 

LISTEN                                                                  

                                                                        

TEST KEY ?                                                              

                                                                        

MONITOR TIMEOUT                                                         

                                                                        

#0396634174 BUSY SINGLE EVMS  LINK44 DRT230 EXHG             AXE        

RESET                                                                   

                                                                        



		RC.	Resistance / Capacitance



The RC command will request the test head  to perform two separate tests and display the results on the screen. The tests performed are:



1.	Resistance (R)

	A 200K( resistor is placed in series with the B wire of the line and a known 	voltage applied in such a way that it forms a circuit through the resistor, along 	the B wire and back along the A wire At this point the voltage drop across the 	line is measured. The line is reversed and the procedure repeated. The 	test head  is able to determine the resistance by comparing the voltage 	drop across the resistor, with the potential of the applied voltage.



2.	Capacitance 

	By carrying out the Resistance test twice within a period of 900mS the MRT 	or CTU can determine the approximate capacitance of the line. It does this by 	applying a known voltage to the line constantly for 1.2 seconds. During this 	period the line resistance is tested after 300mS and again after 1.2 seconds. 	As the capacitor charges over time (whether it be in a phone or just the line 	capacitance), the resistance of the line will increase. From the difference in 

	the two readings the test head  is able to determine line capacitance.



Modes Available:	Single (		Block (		Direct (





		RG.	Resistance to Ground



The RG test requests the test head  to determine the resistance between each leg of the customers line and Ground.

It achieves this by placing a 200K( resistor in series with the B wire of the line and applying a known voltage in such a way that it forms a circuit through the resistor, along the B wire and back through ground .The voltage drop across the resistor is then measured. This is repeated for the A wire. The test head  is able to determine the resistance of each wire to ground by comparing the voltage drop across the resistor with the potential of the applied voltage.

If the tester has not previously requested it, a Foreign Battery test is automatically requested by the TCC and the results presented at the same time as the RG results.



Modes Available:	Single (		Block (		Direct  (



�		I.	Insulation Resistance



The Insulation Resistance test is performed in virtually the same manner as the Resistance test with two changes. 

The first is the voltage applied to the line to perform the test. Where the Resistance test applied a low voltage to the line, the Insulation Resistance test applies a much higher voltage (240 or 185V DC depending on the exchange or RIM) to attempt to find any weakness in the insulation of the line.

The second difference is an additional 800K( resistor introduced in series with the line. This is only introduced to drop the voltage across the 200K( resistor to a level which can be safely read by the digital voltmeter.



NOTE.	Only to be applied after all other tests applying low volts have been performed. (See Tester Heirarchy)



The 185 volts or 240 volts could be hazardous to personnel and/or equipment. It may also temporarily dry out a moisture related fault which could easily recur after Testers think they have cleared fault.



Modes Available:	Single (		Block (		Direct  (





		IG.	Insulation Resistance to Ground



The Insulation Resistance to Ground test is performed in virtually the same manner as the Resistance to Ground test with two changes. 

The first is the voltage applied to the line to perform the test. Where the Resistance to Ground test applied a relatively low voltage to the line, the Insulation Resistance to Ground test applies a much higher voltage (240 or 185V DC depending on the exchange or RIM) to attempt to find any weakness in the insulation of the line.

The second difference is an additional 800K( resistor introduced in series with the line. This is only introduced to drop the voltage across the 200K( resistor to a level which can be safely read by the digital voltmeter.



NOTE.	Only to be applied after all other tests applying low volts have been performed. (See Tester Heirarchy)



Modes Available:	Single (		Block (		Direct  (

�



		L.	Low Scale Resistance (Short Circuit or Loop)



The Low Scale Resistance test is used when the line resistance is below the range of the normal Resistance test. When this test is requested, the test head  employs the same circuit as for the Resistance test, but adds a 400( resistor in series with the exchange battery to drop the voltage across the 200K( resistor to a level which is within the range of the digital voltmeter.



Modes Available:	Single (		Block (		Direct  (







		LG.	Low Scale Resistance to Ground



The Low Scale Resistance to Ground test is used when the resistance to ground is below the 5k( range of the normal Resistance to Ground test. When this test is requested, the test head  employs the same circuit as for the Resistance to Ground test, but adds a 400( resistor in series with the exchange battery to drop the voltage across the 

200K( resistor to a level which is within the range of the digital voltmeter.



Modes Available:	Single (		Block (		Direct  (







		LO.	Log Off

This command, when entered at the command prompt or "Test Key" prompt clears down any test in progress and logs out of the current SULTAN session and either returns to the TMNet prompt or closes the DRIFT session.

�

6.2		System 12

		



To test the electrical characteristics of a line connected to a System 12 exchange, SULTAN must first gain access to the TAU ( Test Access Unit, similar in concept to the SULT-D robot in AXE) which is a standard component of each System 12 exchange. This access is achieved through the Man-Machine Communications port (MMC), which can access either the TAU, or the processor of the System 12 exchange directly.

Due to limitations and variations in the TAU and the TCC software, not all tests and modes available on previous technologies are available on System 12.



Once the TCC has established a connection to the MMC, the tester will be prompted for a command, or test key. By typing the "?" key and hitting <enter> or <return>, the tester will be presented with a list of tests permitted on that exchange, as follows.



TEST KEY ? ?                               

                                      

SULTAN VT225 SYSTEM 12 test keys                      

                                      

Test type                Key           Test type              Key      

-----------------------------------------------------------------     

         Decadic Dial Test       *DD            Package Test           P      

Display Line Status      DL            Res/Cap                RC      

Display Subscriber       DS            Ring & Speak          *RS      

Extended Package Test    XP            Revertive Call        *RV      

Foreign Battery          FB            VF Dial Test (DTMF)   *VF      

Open Circuit             O             Verify                 VY      

	      Reset Ring Speak       *<TAB>                       

         Release                 <ESC>          Log Off/Help           ?      

                                      

Tests marked with an asterisk '*' are not supported.            

                                      



As can be noted, the list is nowhere near as comprehensive as the list for any other technology, but the tests permitted should still allow the tester to make an accurate diagnosis of any fault occurring on a customers line.



The brevity of the list is also due in part to the intelligence inherent within the System 12 exchange.  For example, there is no need for a separate Test Key to perform resistance to ground measurements as these are built into the RC and P tests.

Also, the tester no longer needs to change the scale of tests (eg Low scale for a looped line) as the System 12 TAU is self ranging, ie Will adjust its own range of possible measurements to suit each particular line condition.



When performing any line tests, the TAU compares the results with a System 12 threshold database. If the results are not within the limits specified in the database, the TAU will place a red exclamation mark next to the parameter at fault, and will not perform any further tests connected with that command if there is a possibility of them being corrupted by the fault it has detected. (See Test Hierarchy)



In most cases, once a red exclamation mark appears on the screen, the tester need go no further with testing as the fault is apparent on the screen. The one exception to this is a red exclamation mark beside the capacitance readings which may require the tester to perform an Open Circuit test to determine the location of the fault.��System 12 Line Test Limits



Test �Parameter�Pass Range��Foreign Potential�AC Volts

�0 to 5.5 Volts���DC Volts

�-5.5 to 5.5 Volts��Resistance�Res A-B

�>200K(���Res A or B - Ground

�>200K(��Capacitance�Cap A-B

�0.65 to 6.8(F���Cap A or B - Ground

�0.0 to 0.53(F��Any Values detected outside the pass ranges will be marked by an " ! "��











		DESCRIPTIONS OF TEST KEYS.





		P.	Package Test



The Package Test command requests the TAU to perform the series of individual tests that make up the Package Test. These results are returned to the TCC as raw System 12 data, and converted to a more conventional, SULTAN  format before being displayed on the testers screen as follows.



�









The Package Test encompasses the following individual tests.



1.	DC Foreign Battery

The TAU takes a reading of any foreign potential on the customers line and returns the information, through the MCC, to the TCC. The TAUs accuracy in performing this test is such that it can detect milli volts of foreign potential on a customers line. As voltages as small as these are insignificant to the tester, the TCC converts the value to the next lowest whole volt before displaying the results on the testers screen.



2.	AC Voltage

The TAU measures and reports any AC voltage present on the customers line. The TAUs accuracy in performing this test is such that it can detect milli volts of AC potential on a customers line. As voltages as small as these are insignificant to the tester, the TCC converts the value to the next lowest whole volt before displaying the results on the testers screen.



3.	Resistance Measurements

The TAU performs a test of the resistance between the A and B wires of the pair (RES A-B) and also tests the resistance of each wire to ground (RES B-WIRE and RES A-WIRE) under a 24V DC load. These measurement are automatically reported in the scale applicable to the readings taken. ie OHMS, KOHMS or MOHMS



NOTE: When a line is placed in Line Lockout by the System 12 exchange, the voltage supplied to the line is dropped, from 48V DC, to around 10V DC. This may cause dynamically balanced devices (such as T200's) to alter their own impedance to try to match that presented by the exchange. In such a case, a T200 presenting a loop to the line, could test anything as high as 5K( when it is, in fact, off hook.	





4.	Capacitance Test



The TAU, when asked to perform a capacitance test, will always perform 3 tests. These are	a.	Capacitance A-Ground

		b.	Capacitance B-Ground

		c.	Capacitance A-B



SULTAN receives all of the above values back from the TAU at the completion of each Package Test, but, as the capacitance to ground values are not of much use to testers, it only displays the value for Cap A-B on the testers screen.







�

		O.	Open Circuit Test



On receiving an Open Circuit Test request, the TCC has the TAU perform a Resistance\Capacitance test. The results sent back to the TCC will include the values for :

		a.	Capacitance A-Ground

		b.	Capacitance B-Ground

		c.	Capacitance A-B



By performing a few calculations on these results, the TCC is able to determine an Open Circuit distance reading and display the results on the testers screen.





		RC.	Resistance/Capacitance Test



The RC test is performed in the same manner as the Package Test but the TCC requests the TAU to omit the AC voltage and Foreign Battery tests.  





		FB.	Foreign Battery Test



Following the FB test key, the TCC requests the TAU to perform both AC, and DC foreign potential tests on the customers line and then displays the results on the screen.





		DL.	Display Line Status



As the System 12 does not automatically notify the TCC of the line status (ie Busy, Idle etc) it may be necessary for the tester to manually request such information. This is achieved by typing the DL command which requests the MMC to interrogate the exchange processor to determine the status of the line. This information is passed through the MMC to the TCC and displayed on the testers screen.





































		DS.	Display Subscriber



The DS test key requests the TCC to interrogate the exchange processor, through the MMC, to determine the categories that have been programmed into the line under test.(Similar to an SUSCP command in AXE) The list of categories is then displayed on the testers screen.



eg

�



The category meanings, applicable to testers, are as follows:



DN		Directory Number			This is just the phone number of the line under test

GDN		General Directory Number		If the line under test is associated with a Hunt 								Group, this is the actual directory number of that 							group.

SUBCTRL	Subscriber Control			The feature/s of the line that the customer can 

							activate or deactivate.

COL		Class Of Line				The type of line under test.("ORDINARY" 

							is a normal PSTN line.)

MISC		Miscellaneous Info			Includes such information as the preselected

							Long Distance Carrier.

RECALL	Recall Type				What facility will be activated by a Timed Loop

							Break.





















Easycall Facilities and their required Categories



Facility�Category display

�Additional Cats when Active��Abbreviated Dialling�ABD : {n}

SUBCTRL :ABD

�N/A��Call Control�Password :{PIN}

VIOLATION COUNTER : 0

SUBCTRL : OCBFIX

OCB : FIXED LEVEL INACTIVE 

�





   ACTIVE��Immediate Call Div (Variable)

�SUBCTRL : CFWDU

�CFWD : UNCVAR {dn}ACTIVE��Immediate Call Div (Fixed)�SUBCTRL : CFWDU

CFWD : UNCFIX {dn} INACTIVE�

ACTIVE

��Call Div Busy (Variable)�SUBCTRL : CFWDBSUB�CFWDB : BSUBVAR {dn} ACTIVE

��Call Div Busy (Fixed)�SUBCTRL : CFWDBSUD

CFWD : BSUBFIX {dn} INACTIVE�

ACTIVE

��Call Div No Ans (Var)�SUBCTRL : CFWDNOR�CFWD : NORVAR {dn} ACTIVE

��Call Div No Ans (Fixed)�SUBCTRL : CFWDNOR

CFWD : NORFIX {dn} INACTIVE�

ACTIVE

��Call Waiting�SUBCTRL : CWTG�RECALL : CWTG

��Delayed Hotline�SUBCTRL : FDCTO�FDC : FDCTO {dn}

��Business Links�SUBCTRL : CFWDU

RECALL : FULLTPS CTLEVEL0

�CFWD : UNCVAR {dn} ACTIVE��3rd Party Enq / Conf�RECALL : TPS�N/A

��

For Further information on System12 Categories, See your System12 Documentation.

��



























		XP.	Extended Package Test



The XP command requests the same series of tests requested for the normal Package Test, but once received by the TCC, no conversion takes place and the raw System 12 data is displayed on the testers screen.



eg

��





Note   System12 will provide the tester with a literal message at the end of the report (in the RESULT= field), detailing any faults it may have detected while testing the line. One quirk to be aware of is that an Open Circuit line will be incorrectly diagnosed as having a fault with leakage between the A and B wires of the line.



System12 is not capable of producing Lower Case Characters. The Foreign Battery results returned form System12 are in the format of MVOLTS. This is millivolts, not megavolts, as it would appear.�



		VY.	Verify



		TEST KEY ? vy                                                                   

                                                                                

		#0394156704 IDLE SINGLE TCC03 LINK55 DRT207 CWOC             S12     322E       

		VERIFY TEST                                                                     

		

		IDLE LINE                                                                       

	

		LINE STATUS OK - PROCEEDING WITH VERIFY TEST                                    

                                                                                

		STILL WAITING FOR RESPONSE FROM SYSTEM 12 ... PLEASE WAIT                       

                                                                                

		SEQ=6080+960926 00154  L322ED                                                   

    	TESTING                                                                     

       	DIAGNOSTIC TEST SUCCESSFUL  

       	----------------------------------------------------------------------   

       NA      = H'1724      NBR = 32         DN = 94156704                     

       DEVTYPE = ALCN                                                           

       SBLTYPE = SLIF

       TEST COMPLETED AT = 13 HR  56 MIN  39,9 SEC                              

                                                                                

       TEX MAIN CODE = SUCCESSFUL                                               

                                                                                

       TSEGMENT = 6            NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       LOOPBACK            PASS                                                 

                                                                                

       TSEGMENT = 7            NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       BATTERY       -  48,89  VOLT                                             

                                                                                

       TSEGMENT = 8            NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                          LIMIT              2 KOHM                             

       FEED 2           70,24  MAMP         17,92  MAMP                         

       HI-OHM           12,92  MAMP          8,57  MAMP                         

                                                                                

       TSEGMENT = 9            NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                         15 KOHM             2 KOHM                             

       LOOP                PASS                PASS                             

                                                                                

       TSEGMENT = 11           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       NOT APPL :  NO REMOTE METERING                                           

                                                                                

                                                                                

       TSEGMENT = 12           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                          300HZ               900HZ              3300HZ         

       RX-0DB        -   0,30  DB        -   0,19  DB        -   0,64  DB       

       RX-LOCNEW     -   5,99  DB        -   5,92  DB        -   6,36  DB       

                                                                                

       TSEGMENT = 13           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                          300HZ               900HZ              3300HZ         

       TX-0DB        -   0,95  DB        -   0,14  DB        -   0,24  DB       

       TX-LOCNEW     -   0,72  DB            0,11  DB        -   0,11  DB       

                                                                                

       TSEGMENT = 14           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       HYBRID        -   0,33  DB        -  33,03  DB                           

                                                                                

       TSEGMENT = 17           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                        RSLT/FREQ             DC/AC              ON/OFF         

       RINGING             PASS          -  46,84  VOLT        909,00  MSEC     

                        25,00  HZ           84,48  VOLT          2,06  SEC      

       RING TRIP           PASS          -  48,89  VOLT          0,00  MSEC     

                         0,00  KHZ           0,00  VOLT         10,00  SEC      

                                                                                

       TSEGMENT = 18           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                           IN                  OUT                              

       RELAY         -  49,02  VOLT      -  49,15  VOLT                         

                         0,00  VOLT          0,00  VOLT                         

                                                                                

       TSEGMENT = 20           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       NOISE-RX      -  78,34  DB                                               

                                                                                

       TSEGMENT = 21           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       NOISE-TX      - 100,00  DB                                               

                                                                                

       TSEGMENT = 22           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

                           MIN                 MAX                              

       DIAL TEST           PASS                PASS                             

                                                                                

       TSEGMENT = 23           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       DIAL TONE     -  13,93  DB          425,00  HZ                           

                                                                                



       TSEGMENT = 24           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       NOT APPL :                                                               

                                                                                

                                                                                

       TSEGMENT = 25           NBRLOOPS = 1            SUCCESSFUL               

       MEASURED VALUES :                                                        

       NOT APPL :                                                               

       ADAPTER                                                                  



                                                                                

       REF TO DIAL INPUT SEQ = 6080                                             

                                                                                

       REPORT FOLLOWS       NO = 00154                                          

                                                                                

                                                                                

    CWOC_L322ED_39*   1996-09-26  13:56:40  TH                                  

    010  0005/000D/0016                                                         

    SEQ=6080+960926 00154  L322ED                                               

    TESTING                                                                    =

       DIAGNOSTIC TEST                                              SUCCESSFUL

       -----------------------------------------------------------------------

       NA      = H'1724      NBR = 32         DN = 94156704

       DEVTYPE = ALCN

       SBLTYPE = SLIF

       TEST COMPLETED AT = 13 HR  56 MIN  39,9 SEC



       TEX MAIN CODE = SUCCESSFUL



       TSEGMENT = 1            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                         POT DC              POT AC

       A-B           -  68,00  MVOLT        29,50  MVOLT

       A-GND             5,00  MVOLT       191,00  MVOLT

       B-GND             2,50  MVOLT       205,00  MVOLT



       TSEGMENT = 2            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                           RES                 CAP

       A-GND         >   5,00  MOHM        178,11  NFAR

       B-GND         >   5,00  MOHM        178,17  NFAR

       A-B               1,95  MOHM          1,03  UFAR



       TSEGMENT = 4            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                           A-B

       NOISE         -  81,86  DB



       REF TO DIAL INPUT SEQ = 6080



       REPORT FOLLOWS       NO = 00154





    CWOC_L322ED_39*   1996-09-26  13:56:41  TH

    010  0005/000D/0016

    SEQ=6080.960926 00052  L322ED

    SBL MANAGEMENT

       OPERATOR VERIFY                                              SUCCESSFUL

       REPORT ON INVOLVED SBLS

       -----------------------------------------------------------------------

       DN       = 94156704

       WTC      = 0

       TSEGMENT = ALL

       NBRLOOPS = 1

       ITRCL    = ATSTRES

       ITRRTG   = REPORT

       ITRFM    = SUMSEG & ALLSEG & DETRES

       FULLREP

       GLOBAL RESULT = ACTION SUCCESSFUL



       ALARM RECORDS :



        NA = H'1724   ,  SLIF      NBR = 32 && 32 , IT    TO IT

        DN             = 94156704



       HISTORY RECORDS :



        ACTION REQUEST = DISABLE

        NA = H'1724   ,  SLIF      NBR = 32 && 32

        DEVTYPE        = ALCN

        DN             = 94156704

        ACTION RESULT  = ACTION OK



        ACTION REQUEST = START TEST

        NA = H'1724   ,  SLIF      NBR = 32 && 32

        DEVTYPE        = ALCN

        DN             = 94156704

        ACTION RESULT  = ACTION OK



        ACTION REQUEST = INITIALISE

        NA = H'1724   ,  SLIF      NBR = 32 && 32

        DEVTYPE        = ALCN

        DN             = 94156704

        ACTION RESULT  = ACTION OK



       	LAST REPORT



	TEST KEY ?





�



6.3		ISDN OnRamp



6.3.1		ISDN OnRamp - AXE 



As ISDN OnRamp services are introduced in AXE package 4, SULTAN is required to fulfill the line test requirements at both 1100 TSC Consultant level and Tester level.    As the MRT magazine was originally designed to perform line tests for Analog POT services only, SULTAN will have to utilise the Ericsson MTU card to carry out all the fault diagnosis for ISDN OnRamp services. The MTU card is accessed via the node.

After receiving the number to be tested from the Tester, SULTAN will first determine which AXE exchange is responsible for testing the line.     For PSTN services, SULTAN will access the MRT to perform the line tests.  In the case of ISDN services, SULTAN will communicate with the AXE node using the Ericsson MTP protocol [6] on X.25.     A message will be presented to the testers indicating the line under test is an ISDN service.



After the MTP session has been established,  SULTAN will prompt the testers for test inputs with the "TEST KEY ?" message. 





number to be tested? 0393177318



tcc 2 allocated  (link 20 channel 25)



ACCESSING FSRX AXE NODE - PLEASE WAIT...



MDST_LSS   LIBA-33    IDLE  H'00



DIAL-UP MRT 166 - PLEASE WAIT



X.25 LINK 24 ALLOCATED



DRT 166 ALLOCATED



#0393177318 IDLE SINGLE TCC02 LINK24 DRT166 FSRX/MDST_LSS AXE /29



REQUESTING AXE TEST ON SERVICE #0393177318



ISDN SERVICE



IDLE LINE



LINE STATUS MAY CHANGE DURING LINE ACCESS

USE 'DL' TEST KEY FOR LINE STATUS UPDATE



TEST KEY ?



AXE - ISDN test session messages.

�

At the test key prompt the tester can enter any one of the test keys from the SULTAN ISDN test set for the MTU.     A help screen containing a list of available tests will be displayed in response to a "?". 





SULTAN VT225 AXE (MTU) ISDN test keys



Test type             Key   Test type           Key   Test type      Key

------------------------------------------------------------------------

Display Device Status DE    Low Scale Res Gnd   LG    Package Test   P



Display Line Status   DL    Monitor             MO    Res/Cap        RC



Foreign Battery       FB    Multi-layer Test    MT    Res to Gnd     RG



Foreign Battery(Gnd)  FG    NT1 Loop Back       NL    Switch Next    SN



ISDN Full Test        FT    NT1 Signature Test  NS    Speak No Ring  SP



Line Circuit test     LC    Open Circuit        O



RELEASE             <ESC>   RESET             <TAB>   Help  		?



AXE (MTU) ISDN testers help screen.

�		AXE Test Commands



This section details the AXE commands that may be requested when a test session to the MTU has been established.  Note that only a subset of the tests are available for POT services ( these are interpreted by SULTAN and displayed as per normal AXE testing).      All tests are available for ISDN.

When a valid test key is entered from the tester terminal, SULTAN will first display the SULTAN banner onto the tester screen before interrogating the AXE node to perform the test using the equivalent AXE command. The SULTAN banner will be in the following format.(ie. Same as the one for PSTN testings).

<FNN>  <Status>  <Mode>  <TCC#>  <Link#>  <Robot #>  <Exch Code/RSS Name>  <Exch Type>  </Release No.>



eg.	 #0393177318 IDLE SINGLE TCC02 LINK24 DRT166 FSRX/MDST_LSS  AXE   /29



See below for a list of AXE commands which are associated with each of the SULTAN tests. Some of the SULTAN tests are performed using the same AXE command. For instance, the 'Foreign Battery Test' and the 'Foreign Battery to Ground Test' are both performed using the SLOMI command with MP equal to 0. All the test results returned from the AXE node will be presented to the testers transparently with no interpretation required.

At the end of every SLOMI command session or when a <TAB> key is entered from the tester terminal, SULTAN will send command "END;" to the AXE node to end the session. When an <ESC> key is received from the tester, SULTAN will send command "EXIT;" to the AXE node to release the connection.

For completeness the SULTAN AXE Node Simulator response filenames are listed in the table below.  [dev] indicates the device digits.  [fnn] indicates the 4th to last digits of the phone number i.e. the first 3 digits of the phone number are stripped.  This allows the last 7 digits of a 10 digit phone number to be used to generate a unique filename.





SULTAN TESTS�AXE COMMANDS�SIMAXE��Display Device Status (DE)�<STDEP:DEV=LIBA-xx;�E[dev].AXE

��Display Line Status (DL)�<STSUP:SNB=fnn;�U[fnn].AXE

��Automatic PBX Line Status�<STSUP:SNB=fnn,PXR=ALL;�X[fnn].AXE

��Foreign Battery (FB)�<SLOMI:SNB=fnn,MP=0;�F[fnn].AXE

��Foreign Battery to Ground (FG)�<SLOMI:SNB=fnn,MP=0;�F[fnn].AXE

��ISDN Full Test (FT)�POTS Full Test (FT)�<SLOMI:SNB=fnn,MP=11;�<SLOMI:SNB=fnn,MP=1; * Results not interpreted.�I[fnn].AXE�M[fnn].AXE



��Line Circuit Test (LC)�<SLOCI:SNB=fnn;�C[fnn].AXE

��Low Scale Resistance to Gnd (LG)�<SLOMI:SNB=fnn,MP=1;�M[fnn].AXE

��Monitor (MO)







Switch Next (SN)



RESET <TAB>�<EXTPE;  (Clear tester position if exists)

<EXTPI:BNB=Tester's fnn; (Set up tester position)

<MONTI:BNB=Tester's fnn,SNB=fnn; 

:CON;  (Monitor 1st B channel)

:NXT;  (Switch to next channel)

:CON; (Monitor 2nd B channel)

:END;  (End monitor mode)

<EXTPE; (Clear tester position)�EXTPE.AXE



B[fnn].AXE

T[fnn].AXE

CONN.AXE

NXT.AXE

CONN.AXE

END.AXE

P[fnn].AXE

��Multi-Layer Test (MT)�<DTMDP:DEV=LIBA-xx;�D[dev].AXE

��NT1 Loop Back (NL)�<SLOMI:SNB=fnn,MP=9;�L[fnn].AXE

��NT1 Signature Test (NS)�<SLOMI:SNB=fnn,MP=10;�S[fnn].AXE

��Open Circuit Test (O)�<SLOMI:SNB=fnn,MP=1;�M[fnn].AXE

��Package Test (P)�<SLOMI:SNB=fnn,MP=1;�M[fnn].AXE

��Resistance / Capacitance (RC) �<SLOMI:SNB=fnn,MP=1;�M[fnn].AXE

��Resistance to Ground (RG)�<SLOMI:SNB=fnn,MP=1;�M[fnn].AXE

��Speak No Ring (SP)







Switch Next (SN)



RESET <TAB>�<EXTPE;  (Clear test position if exists)

<EXTPI:BNB=Tester's fnn; (Set up tester position)

<MONTI:BNB=Tester's fnn,SNB=fnn; 

:SON;  (Set up Monitor & Speak on 1st B channel)

:NXT;  (Switch to next channel)

:SON; (Set up Monitor & Speak on 2nd B channel)

:END;  (End Monitor & Speak mode)

<EXTPE; (Clear tester position)�EXTPE.AXE

B[fnn].AXE

T[fnn].AXE

SON.AXE

NXT.AXE

SON.AXE



END.AXE

P[fnn].AXE

��RELEASE <ESC>�:EXIT;�EXIT.AXE

��RESET <TAB>�:END;�END.AXE

��Switch Next <SN>�:NXT;�NXT.AXE

��

SULTAN Tests - AXE commands mapping

�Display Device Status (DE)





Display the state of the telephony device including all the FNNs associated with the device and their states.



<STDEP:DEV=LIBA-33;



DEVICE STATE DETAILS

DEV		STATE	BLS		FTYPE	ADM		ABS		SNB			SNBST

LIBA-33	IDLE							H'00	0394002033	IDLE

													0394002054	IDLE

													0394002061	IDLE

END



<

Display device state on a line with 3 FNNs assigned.

Display Line Status (DL)	





Display the subscriber line details including the LI type and state of the line.



<STSUP:SNB=0394002033;



SUBSCRIBER LINE STATE DETAILS

DEV		STATE	BLS		ADM		ABS		SNB			SNBST

LIBA-33	IDLE					H'00	0394002033	IDLE

END



<

Display line state on a normal working line.

Foreign Battery (FB)	





Perform DC Foreign voltage A wire to Ground and B wire to Ground.



<SLOMI:SNB=0394002001,MP=0;



SUBSCRIBER LINE TEST



VERSION 2



DEV	SNB			MP		FCODE

LIBA-1	0394002001	0



FOREIGN VOLTAGE TESTS



DC						AC

FVAE	FVBE		FVAB		FVAE		FVBE		FVAB

0.0	-0.1		0.2			0.0			0.0			0.0

PASS	PASS		PASS		PASS		PASS		PASS



INSULATION RESISTANCE TESTS



IRAE		IRBE		IRABA		IRBBA		IRAB

LACC		LACC		LACC		LACC		3089K

>10000K	>10000K		>10000K		>10000K		PASS

PASS		PASS		PASS		PASS

:END;

Foreign battery test on a normal working line.

�

Foreign Battery - Other Wire Grounded (FG)





Perform DC Foreign voltage between A-B wire.

The screen layout is the same as command FB.





ISDN Full Test (FT) - ISDN Only





Perform a set of tests which includes AC & DC Foreign Battery, Resistance, Capacitance, NT1 Loop back and line circuit test.



<SLOMI:SNB=0394002033,MP=11;



SUBSCRIBER LINE TEST

VERSION 2

DEV			SNB			MP	FCODE

LIBA-33			0394002033	11



FOREIGN VOLTAGE TESTS

DC			 			AC

FVAE	FVBE	FVAB	FVAE	FVBE	FVAB

0.0	0.0		0.0		0.0		0.0		0.0

PASS	PASS	PASS	PASS	PASS	PASS



INSULATION RESISTANCE TESTS

IRAE		IRBE		IRABA		IRBBA		IRAB

>10000K	>10000K		>10000K		>10000K		>10000K

PASS		PASS		PASS		PASS		PASS



CAPACITANCE MEASUREMENTS

CAE	CBE		CAB		BRK

LACC	LACC	2263	NO

7		7



NT LOOPBACK TEST

PASS



NT DC SIGNATURE TEST

V-HIGH			V-LOW

825.500K		337.300K

PASS			PASS



NT CONNECTED

INV



CIRCUIT TEST RESULT

PASS

:END;



ISDN full test on a normal working line.

�

Line Circuit Test (LC)





Perform a test on the customer line circuit in the digital subscriber stage.



<SLOCI:SNB=0394002042;



SLOCI:SNB=0394002042;

SUBSCRIBER LINE CIRCUIT TEST



EMG	DEV		SNB			RESULT	FCODE

P86A	LIBA-42	0394002042	ACC



CURRENT FEED TEST

A-WIRE NO LOAD		B-WIRE NO LOAD	A-B LOADED

0					-98				94

PASS				PASS			PASS



TOTRAN		LTLBT

1740

PASS		PASS

END



<

Line circuit test on a normal working line circuit.



Low Scale Resistance to Ground (LG)

Perform Low Scale Resistance test between A wire-Ground and B wire-Ground.



<SLOMI:SNB=0394002001,MP=1;



VERSION 2

DEV		SNB			MP	FCODE

LIBA-1		0394002001	1



FOREIGN VOLTAGE TESTS



DC							AC

FVAE	FVBE	FVAB	FVAE	FVBE	FVAB

0.0	0.0		0.0		0.0		0.0		0.0

PASS	PASS	PASS	PASS	PASS	PASS



INSULATION RESISTANCE TESTS



IRAE		IRBE		IRABA		IRBBA		IRAB

>10000K	>10000K		>10000K		>10000K		>10000K

PASS		PASS		PASS		PASS		PASS



CAPACITANCE MEASUREMENTS



CAE	CBE		CAB		BRK

2000	2300	2309	NO

:END;

Low scale resistance to ground on a normal working line.�

Monitor (MO)





Monitor the line in conversation. This command can be executed only if the line is busy.



<EXTPE;	<-----  End test position if exists

EXECUTED	<-----  Test position has ended



<EXTPI:BNB=05061800;	<-----  Setup test position

EXECUTED	<-----  Test position has set up



<MONTI:BNB=050601800,SNB=0394002033;

:	<-----  Tester phone will ring 

READY FOR CONNECTION	<-----  After tester picks up the phone

:CON;	<-----  Set up Monitoring on 1st B channel 

MONITORING ESTABLISHED

:NXT;	<------ Switch to 2nd B channel

READY FOR CONNECTION

:CON;	<------ Set up Monitoring on 2nd B channel

MONITORING ESTABLISHED

:END;	<------ End Monitoring

CONCLUSION OF COMMAND MONTI



<EXTPE;	<-----  End test position

EXECUTED	<-----  Test position has ended

Setting up monitoring on 1st & 2nd B channel.



Multi-Layer Test (MT) - ISDN Only

Display the state of each channel (2B & D channels) and report any layer 1, 2 or 3 fault.



<DTMDP:DEV=LIBA-33;



ISDN MAINTENANCE DATA REGISTER



DEV			BOARD TYPE

LIBA-33			DLB2-U BOARD



CONNECTION TO NT			ACTIVATION STATE

POINT-TO-MULTIPOINT		ACTIVATED



DSL-STATE

CONNECTED

ALL CHANNELS IDLE



B-CHANNEL		STATE		SUBSTATE		D-CHANNEL STATE

B1				IDLE						IDLE

B2				IDLE



NO FAULT DATA FOUND



END



<

Multi-layer test on a normal working line.

�

NT1 Loop Back (NL) - ISDN Only





Perform a Loop Back test on the Network Termination type 1 adaptor (NT1).



<SLOMI:SNB=0394002001,MP=9;



VERSION 2



DEV	SNB			MP		FCODE

LIBA-1	0394002001	9



FOREIGN VOLTAGE TESTS



DC							AC

FVAE	FVBE	FVAB	FVAE	FVBE	FVAB

-0.1	0.1		-0.1	0.0		0.0		0.0

PASS	PASS	PASS	PASS	PASS	PASS



NT LOOPBACK TEST

PASS

:END;

 NT1 loop back on a normal working line.

NT1 Signature Test (NS)





Check if NT1 is connected.



<SLOMI:SNB=0394002001,MP=10;



VERSION 2

DEV	SNB			MP		FCODE

LIBA-1	0394002001	10



FOREIGN VOLTAGE TESTS

DC							AC

FVAE	FVBE	FVAB	FVAE	FVBE	FVAB

0.0	-0.1	0.1		0.0		0.0		0.0

PASS	PASS	PASS	PASS	PASS	PASS



NT DC SIGNATURE TEST

V-HIGH		V-LOW

>10000K	>10000K

PASS		PASS



NT CONNECTED

YES



CAPACITANCE MEASUREMENTS



CAE	CBE		CAB

LACC	LACC	2285

7			7



DISTANCE TO BREAK/OPEN LINE

INV

:END;

NT1 signature test on a normal working line.�

Open Circuit (O)





Perform Capacitance between A-B wire, A wire-Ground and B wire-Ground.

The screen layout is the same as command LG.



Package Test (P)

Perform DC Foreign voltage, Capacitance & Resistance tests between A-B wire.

The screen layout is the same as command LG.



Res/Cap (RC)

Perform Resistance and Capacitance tests between A-B wire.

The screen layout is the same as command LG.



Res to Gnd (RG)

Perform Resistance test between A wire-Ground, B wire Ground.

The screen layout is the same as command LG.

�Speak No Ring (SP)





Monitor and tap into the line in conversation so that a speech path is setup between the tester and the customer. This command can be executed only if the line is busy.



<EXTPE;	<----- End test position if exists

EXECUTED	<----- Test position has ended



<EXTPI:BNB=05061800;	<----- Setup test position

EXECUTED	<----- Test position has set up



<MONTI:BNB=050601800,SNB=0394002033;

:	<----- Tester phone will ring

READY FOR CONNECTION	<----- After tester picks up the phone

:SON;	<----- Set up Speak & Monitor on 1st B channel 

MONITORING ESTABLISHED

:NXT;	<----- Switch to 2nd B channel

READY FOR CONNECTION

:SON;	<----- Set up Speak & Monitor on 2nd B channel

MONITORING ESTABLISHED

:END;	<----- End Monitoring

CONCLUSION OF COMMAND MONTI



<EXTPE;	<----- End test position

EXECUTED	<----- Test position has ended



<

Setting up monitoring/speak on 1st & 2nd B channel.



Switch Next (SN)

Switch to next B channel. This command is used when performing Monitoring or Speak No Ring operations.

See MONTI command screen layout for an example.

�

Reset (<Tab>)

		



		Terminate/end the current operation or session.



:END;

CONCLUSION OF COMMAND SLOMI

<

Terminating a SLOMI session.

	Release (<Esc>)

	



	Release connection to the AXE exchange.



<EXIT;

LOGGED OFF

Releasing the SULTAN to AXE connection.

	



	Help (?)

	

	Display help screen if at "TEST KEY?" prompt.

�		

6.3.2		ISDN OnRamp - RIM

6.3.2.1		AXE Parent

To fully diagnose AXE ISDN services connected via the RIM, it is necessary for SULTAN to connect to both the AXE node (MTU) and the RIM (CTU). With the current SULTAN system architecture, simultaneous connections are not possible. Full SULTAN testing will need to be carried out in two separate sessions. 

To perform ISDN specific tests, a session must be established to the AXE node (MTU). To perform physical line tests a session must be established to the RIM (CTU).

To cater for ISDN services over RIM at the tester level, SULTAN is required to alter the current translation procedure.   As ISDN services can have multiple phone numbers and the RIM translation table can store only one phone number per line, SULTAN will need to extract all the phone numbers associated with the service first before checking against the RIM translation table.

After receiving the number to be tested from the Tester, SULTAN will perform a STSUP and extract the LIC from the response. For ISDN services this must be followed by a STDEP to obtain all the phone numbers associated with the LIC. Each of the phone numbers is then checked against the RIM translation table. If a match is found during the translation process it indicates that the service is off a RIM. The phone number that matches in the translation will be saved as a separate number to use to test into RIM. The phone number entered by the tester will be used to test into the AXE node (MTU) and the phone number that matches the one in the RIM translation table will be used to test into the RIM (CTU).

If the LI type is LIBA and a match is found in the RIM translation table indicating that it is an ISDN service off a RIM then the tester will be presented with the following ISDN RIM prompt.





ISDN SERVICE ON RIM

A - AXE NODE PROVIDES ISDN SPECIFIC TESTS (DEFAULT)

R - RIM PROVIDES PHYSICAL LINE TESTS

SELECT TEST DEVICE [A/R] ?

�		AXE MTU Session

If 'A' or <Enter> key is entered, SULTAN will establish a connection with the AXE node. Once the connection has been established, SULTAN will prompt the testers for test inputs with the "TEST KEY ?" message. 





number to be tested? 0394002033

tcc 2 allocated  (link 20 channel 25)

ACCESSING FSRX AXE NODE - PLEASE WAIT...

MDST_LSS   LIBA-33    IDLE  H'00

ISDN SERVICE ON RIM



A - AXE NODE PROVIDES ISDN SPECIFIC TESTS (DEFAULT)

R - RIM PROVIDES PHYSICAL LINE TESTS



SELECT TEST DEVICE [A/R] ? A



DIAL-UP MRT 166 - PLEASE WAIT

X.25 LINK 24 ALLOCATED

DRT 166 ALLOCATED

#0393177318 IDLE SINGLE TCC02 LINK24 DRT166 FSRX/MDST_LSS AXE /29

AXE EXCHANGE PORT ACCESSED TO TEST ISDN SERVICE

IDLE LINE



LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE



TEST KEY ?

ISDN-RIM test session messages.

�

At the test key prompt the tester can enter a subset of the test keys from the SULTAN test set for the MTU. A help screen containing a list of available tests will be displayed in response to a "?". 





SULTAN VT225 AXE ISDN test keys (RIM)

Test type                Key           Test type               Key

------------------------------------------------------------------

Display Device Status    DE            NT1 Loop Back Test      MO

Display Line Status      DL            NT1 Signature Test      NS

Line Circuit Test        LC            Speak No Ring           SP

Monitor                  MO            Switch Next             SN

Multi-layer Test         MT            RESET                  <TAB>



RELEASE                 <ESC>          Log Off /Help             ?

ISDN-AXE (RIM) testers help screen.



When a valid test key is entered from the tester terminal SULTAN will display the SULTAN banner for AXE testing before performing the test using the equivalent AXE command. The SULTAN banner will be in the following format.

<FNN>  <Status>  <Mode>  <TCC#>  <Link#>  <Robot #>  <Exch Code/RSS Name>  <Exch Type>  </Release No.>



eg.	 #0393177318 IDLE SINGLE TCC02 LINK24 DRT166 FSRX/MDST_LSS  AXE   /29





See Section 6.3.1 for details of the AXE commands which are associated with each of the SULTAN tests.

�		RIM CTU Session

If 'R' is entered at the ISDN RIM prompt, SULTAN will establish a connection with the RIM. Once the connection has been established, SULTAN will prompt the testers with the "TEST KEY ?" message. 





number to be tested? 0394002033

tcc 2 allocated  (link 20 channel 25)

ACCESSING FSRX AXE NODE - PLEASE WAIT...

MDST_LSS   LIBA-33    IDLE  H'00

ISDN SERVICE ON RIM



A - AXE NODE PROVIDES ISDN SPECIFIC TESTS (DEFAULT)

R - RIM PROVIDES PHYSICAL LINE TESTS



SELECT TEST DEVICE [A/R] ? R



DIAL-UP MRT 196 - PLEASE WAIT



X.25 LINK 26 ALLOCATED



DRT 196 ALLOCATED



#0394002033 ----  SINGLE TCC02 LINK26 DRT196 LINE(QLINEE9801)  RIM



MEDIATION DEVICE ACCESSED - QDAEZER001/QLINEE9801/A0394002033



IDLE LINE



NO AC VOLTAGE



TEST KEY ?

ISDN-RIM test session messages.





At the test key prompt, the tester can enter a subset of the test keys from the SULTAN test set for the CTU. A help screen containing a list of available tests will be displayed in response to a "?". 



SULTAN VT225 RIM ISDN test keys (CTU Edition 7)

Test type                Key           Test type               Key

------------------------------------------------------------------

Single Mode              1             Low Scale res           L 

Block Mode               2             Low Scale res gnd       LG

                                       Open circuit            O

Foreign Battery          FB            Package test            P

Foreign Batt gnd         FG            Res / Cap               RC

Insulation res           I             Res / Cap (Block)       R

Insulation res gnd       IG



RELEASE                 <ESC>          Log Off /Help             ?

ISDN-RIM testers help screen.

�When a valid test key is entered from the tester terminal, SULTAN will first display the SULTAN banner for RIM before performing the test using the equivalent RIM CTU command. The SULTAN banner will be in the following format.

<FNN>  <Status>  <Mode>  <TCC#>  <Link#>  <Robot #> LINE(<Exchange ID>)  RIM



eg.   #0393177318 IDLE SINGLE TCC01 LINK24 DRT166 LINE(QLINEE9801)  RIM



Refer to the TCC functional specification on PSTN RIM for the equivalent RIM CTU command for each of physical line tests. 



Switch Session

In order to switch between the ISDN tests and physical line tests, the tester is required to initiate a new test session by hitting the following keystrokes :

-	Press <ESC> key to terminate the current test session

-	Press <TAB> key followed by <ENTER> key to invoke the last number redial facility

The tester will again be presented with the ISDN RIM prompt to choose between an ISDN test session or a physical line test session.

�6.3.2.2		System 12 Parent

To fully diagnose System 12 ISDN services connected via the RIM, it is necessary for SULTAN to connect to both the System 12 node (TAU) and the RIM (CTU). With the current SULTAN system architecture, simultaneous connections are not possible. Full SULTAN testing will need to be carried out in two separate sessions. To perform ISDN specific tests, a session must be established to the System 12 node (TAU). To perform physical line tests a session must be established to the RIM (CTU).



To cater for ISDN services over RIM at the tester level, SULTAN is required to alter the current translation procedure. As ISDN services can have multiple phone numbers and the RIM translation table can store only one phone number per line, SULTAN will need to extract all the phone numbers associated with the service first before checking against the RIM translation table.

After receiving the number to be tested from the Tester, SULTAN will perform a DISPLAY-LINE-STATUS and determine whether the service is ISDN or not from the response. For ISDN services this must be followed by a DISPLAY-SUBSCR to obtain all the phone numbers associated with the ISDN service.  The multiple phone numbers are displayed near the end of the display subscriber report under a heading MSN.  MSN stands for Multiple Subscriber Numbers. Each of the phone numbers is then checked against the RIM translation table. If a match is found during the translation process it indicates that the service is off a RIM. The phone number that matches in the translation will be saved as a separate number to use to test into RIM. The phone number entered by the tester will be used to test into the System 12 node (TAU) and the phone number that matches the one in the RIM translation table will be used to test into the RIM (CTU).

If the service type is BA and a match is found in the RIM translation table indicating that it is an ISDN service off a RIM then the tester will be presented with the following ISDN RIM prompt.





ISDN SERVICE ON RIM

S - SYSTEM 12 NODE PROVIDES ISDN SPECIFIC TESTS (DEFAULT)

R - RIM PROVIDES PHYSICAL LINE TESTS

SELECT TEST DEVICE [S/R] ?

�		System 12 TAU Session

If 'S' or <Enter> key is entered, SULTAN will establish a connection with the System 12 node. Once the connection has been established, SULTAN will prompt the testers for test inputs with the "TEST KEY ?" message. 



number to be tested? 0394002033

tcc 2 allocated  (link 20 channel 25)

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

FSRY   H'C9A0  H'30   AVFREE

ISDN SERVICE ON RIM



S - SYSTEM 12 NODE PROVIDES ISDN SPECIFIC TESTS (DEFAULT)

R - RIM PROVIDES PHYSICAL LINE TESTS



SELECT TEST DEVICE [S/R] ? S



DIAL-UP MRT 166 - PLEASE WAIT

X.25 LINK 24 ALLOCATED

DRT 166 ALLOCATED

#0393177318 IDLE SINGLE TCC02 LINK24 DRT166 FSRY                 S12

SYSTEM 12 EXCHANGE PORT ACCESSED - RESPONDING X.25 ADDRESS:<233864009>



REQUESTING ACCESS TO SYSTEM 12 EXCHANGE



REQUESTING SYSTEM 12 TEST ON SERVICE #0394002033



ISDN SERVICE



IDLE LINE



LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE



TEST KEY ?

ISDN-RIM test session messages.

�At the test key prompt the tester can enter a subset of the test keys from the SULTAN test set for the TAU. A help screen containing a list of available tests will be displayed in response to a "?". 





SULTAN VT225 SYS12(TAU) ISDN test keys (RIM)

Test type                Key           Test type               Key

------------------------------------------------------------------

Basic Access Test        BA            

Display BA Alarms        DA            

Display BA Error Status  DB            

Display Device Status    DE            

Display Hunt Group       DH            

Display Line Status      DL            

Display PABX Facilities  DP            

Display Subscriber       DS            Verify                  VY



RELEASE                 <ESC>          Log Off /Help           ?

ISDN-System 12 (RIM) testers help screen.





When a valid test key is entered from the tester terminal SULTAN will display the SULTAN banner for System 12 testing before performing the test using the equivalent System 12 command. The SULTAN banner will be in the following format.

<FNN>  <Status>  <Mode>  <TCC#>  <Link#>  <Robot #>  <Exch Code/RSS Name>  <Exch Type>  </Release No.>



eg.	 #0393177318 IDLE SINGLE TCC02 LINK24 DRT166 FSRY            S12



See Section 6.2  for details of the System 12 commands which are associated with each of the SULTAN tests.

�		RIM CTU Session

If 'R' is entered at the ISDN RIM prompt, SULTAN will establish a connection with the RIM. Once the connection has been established, SULTAN will prompt the testers with the "TEST KEY ?" message. 





number to be tested? 0394002033

tcc 2 allocated  (link 20 channel 25)

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

FSRY   H'C9A0  H'30   AVFREE

ISDN SERVICE ON RIM



S - SYSTEM 12 NODE PROVIDES ISDN SPECIFIC TESTS (DEFAULT)

R - RIM PROVIDES PHYSICAL LINE TESTS



SELECT TEST DEVICE [A/R] ? R



DIAL-UP MRT 196 - PLEASE WAIT



X.25 LINK 26 ALLOCATED



DRT 196 ALLOCATED



#0394002033 ----  SINGLE TCC02 LINK26 DRT196 LINE(QLINEE9801)  RIM



MEDIATION DEVICE ACCESSED - QDAEZER001/QLINEE9801/A0394002033



IDLE LINE



NO AC VOLTAGE



TEST KEY ?

ISDN-RIM test session messages.



At the test key prompt, the tester can enter a subset of the test keys from the SULTAN test set for the CTU.   A help screen containing a list of available tests will be displayed in response to a "?". 



SULTAN VT225 RIM ISDN test keys (CTU Edition 7)

Test type                Key           Test type               Key

------------------------------------------------------------------

Single Mode              1             Low Scale res           L 

Block Mode               2             Low Scale res gnd       LG

                                       Open circuit            O

Foreign Battery          FB            Package test            P

Foreign Batt gnd         FG            Res / Cap               RC

Insulation res           I             Res / Cap (Block)       R

Insulation res gnd       IG



RELEASE                 <ESC>          Log Off/Help            ?

ISDN-RIM testers help screen.

�When a valid test key is entered from the tester terminal, SULTAN will first display the SULTAN banner for RIM before performing the test using the equivalent RIM CTU command. The SULTAN banner will be in the following format.

<FNN>  <Status>  <Mode>  <TCC#>  <Link#>  <Robot #> LINE(<Exchange ID>)  RIM



eg.   #0393177318 IDLE SINGLE TCC01 LINK24 DRT166 LINE(QLINEE9801)  RIM



Refer to the TCC functional specification on PSTN RIM for the equivalent RIM CTU command for each of physical line tests. 





		Switch Session

In order to switch between the ISDN tests and physical line tests, the tester is required to initiate a new test session by hitting the following keystrokes :

-	Press <ESC> key to terminate the current test session

-	Press <TAB> key followed by <ENTER> key to invoke the last number redial facility

The tester will again be presented with the ISDN RIM prompt to choose between an ISDN test session or a physical line test session.

�		Open Circuit Test

Support for the Open Circuit test has been added for lines connected to a RIM.  When a TSC Tester requests an Open Circuit test the capacitance of the line of each wire to ground and between the pair is measured and a distance to an open circuit calculated.  A warning message indicates that the distance is from the Remote Unit for the RIM installation and that no MDF distance has been taken into account.

The results are displayed in the same format as the open circuit test performed using the SULTAN MRT test device including all possible warning messages.  An example open circuit result is shown below.



TEST KEY ? o

#0391234567  IDLE  BLOCK  TCC09 LINK46 DRT123 ABCD/QABCDE9801  RIM    

OPEN CIRCUIT



CAPAC A-B = 20.0 nF

CAPAC B-G = 29.0 nF

CAPAC A-G = 29.0 nF



BOTH OPEN AT  324 M EQUIV.



TEST KEY ?

Open circuit test on RIM.

�		Special Services

With the implementation of FMO an increasing number of Special Services are being carried by RIMs.  The current test system for Special Services, RATES, cannot perform line tests on services cabled via RIMs.  These tests must be performed by the CTU card on the Remote Unit of the RIM installation.



SULTAN supports the testing of Special Services on RIM for Tester level access only. ( It is not supported for Consultant, ATS or CLIQ testing.).    The Special Services testable on the RIM include Private Lines, Datel & Analogue Spectrum services as well as Voicelinks.  These are collectively known as VGDL.



The VGDL product range is:-

�symbol 183 \f "Symbol" \s 10 \h�	Private Lines

�symbol 183 \f "Symbol" \s 10 \h�	DATEL

�symbol 183 \f "Symbol" \s 10 \h�	Tie Lines

�symbol 183 \f "Symbol" \s 10 \h�	Voicelinks (C &T)

�symbol 183 \f "Symbol" \s 10 \h�	Out Door Extensions

�symbol 183 \f "Symbol" \s 10 \h�	Distant Exchange Lines

Each of these products can be either a 2 wire or 4 wire circuit.



The VGDL line numbers supported by SULTAN are listed in the following table.



PRODUCT�LINE NUMBER�EXAMPLE��Voicelink C�AxxxxxxxxxxVxxxx�A0391234567V0101��Voicelink T�AxxxxxxxxxxVxxxx�A0391234567V0101��Tie Line�AxxxxxxxxxxTxxxx�A0391234567T0101��Out Door Extension (ODX)�AxxxxxxxxxxExxxx�A0391234567E0101��Distant Exchange Line�AxxxxxxxxxxX�A0391234567X��Private Line�NxxxxxxxP�N3123456P��DATEL�NxxxxxxxD�N3123456D��



Notes:-

1.	For Voicelink, Tie Line & ODX the first two digits are the ‘A’ and State identifier followed by the 8 digit phone number (PABX prime number).  The last four digits are the individual line identifier.

2.	For private Lines and DATEL lines the first digit is the ‘A’ and State identifier followed by a 6 digit unique number.



The Tester must provide a FNN that results in a unique match against a RIM Special Service.  Multiple matches will result in all the FNNs matched being displayed along with the corresponding RIM identifier.  A minimum match for a RIM FNN is all characters up to, but not including, the first suffix character.

The figure below indicates the messages which will be presented to the tester where SULTAN matches multiple FNNs in the RIM database.



number to be tested ? 0394123332



tcc 2 allocated  (link 20 channel 25)



RIM SPECIAL SERVICE - MULTIPLE MATCHES FOUND



FNN                   RIM ID�A0394123332V001       QEXHBE9801

A0394123332V002       QEXHBE9821

A0394123332V003       QCVATE9801

A0394123332V004       QWDNDE9801

A0394123332V005       QWDNDE9801



TO TEST A SPECIAL SERVICE ON A RIM PLEASE ENTER THE FULL NATIONAL NUMBER



number to be tested ?

RIM Special Service multiple FNNs matched.



The ANP retry, ISDN and MSN facilities may result in SULTAN identifying an alternate FNN associated with the service to be tested.  A search against the RIM database is made for all alternate number immediately after such a number is identified.  Where this search results in multiple matches in the RIM database SULTAN will terminate the test session with the multiple matches message displayed above.



Where a unique match against a service on the RIM is made the test session will continue as for POTS.









�

6.3.3	ISDN OnRamp - SYS12

As ISDN OnRamp services are introduced in System 12 SAS 3.2.2, SULTAN is required to fulfil the line test requirements at both TSC (1100) Consultant level and Tester level.    SULTAN is required to enhance the test set which is currently used for Analog POT services to cater for Digital ISDN services.    SULTAN will connect to System 12 using the existing Man Machine Communications (MMC) port via X.25. All the line tests and fault diagnosis for ISDN OnRamp services will be carried out by the System 12 Line Test Access Unit (LTAU).

The connecting sequence to System 12 will remain unchanged using the current Man Machine Communication (MMC) interface. The main upgrade required in SULTAN is to provide the tester with extra test facilities which are ISDN specific. SULTAN is not required to perform any interpretation on the test results returned from the System 12 node.

The connecting sequence at the tester level is the same as at the 1100 Consultant level.   SULTAN will log on to the System 12 exchange and request a command prompt. When the prompt is received, a Display Line Status will be performed to check the type of service and condition of the line. After the service type and line condition have been determined, SULTAN will display the warning message "ISDN SERVICE" in the case of ISDN service type, followed by the condition of the line before presenting the "TEST KEY ?" prompt to the tester. See below for an example of the messages which will be presented to the tester during the establishment of the test session.



number to be tested? 0394002033



tcc 2 allocated  (link 17 channel 30)

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

FSRY   H'C9A0  H'30   AVFREE

DIAL-UP MRT 196 - PLEASE WAIT



X.25 LINK 26 ALLOCATED



DRT 196 ALLOCATED



#03994002033 ----  SINGLE TCC02 LINK26 DRT196 FOOTSCRAY        S12



SYSTEM 12 EXCHANGE PORT ACCESSED - RESPONDING X.25 ADDRESS:<233864009>



REQUESTING ACCESS TO SYSTEM 12 EXCHANGE



SENDING SYSTEM 12 PASSWORD



REQUESTING SYSTEM 12 TEST ON SERVICE #0394002033



ISDN SERVICE



IDLE LINE



LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE



TEST KEY ? p

ISDN-System 12 test session messages.

�

The following line condition messages will be displayed after the service type message during the connecting sequence :

�symbol 183 \f "Symbol" \s 10 \h�	If DH-STATE is AVFREE, display the message "IDLE LINE"

�symbol 183 \f "Symbol" \s 10 \h�	If DH-STATE is AVBUSY, display the message "BUSY SPEAKING" & "MONITORING UNAVAILABLE ON AN ISDN SYSTEM 12 LINE"

�symbol 183 \f "Symbol" \s 10 \h�	If DH-STATE is DT, ODRT, ODRTCHBY, ODRTCHN, RATBUSY, RMANTBSY or XMANTBY display the message "LINE CURRENTLY BEING TESTED"

�symbol 183 \f "Symbol" \s 10 \h�	If DH-STATE is UNAV, display the message "LINE IS UNAVAILABLE"

�symbol 183 \f "Symbol" \s 10 \h�	If DH-STATE is not any of the above, display the message "LINE STATUS UNAVAILABLE"





At the test key prompt, the tester can enter any one of the test keys from the SULTAN test set for the LTAU. A help screen containing a list of available tests will be displayed in response to a "?". 



SULTAN VT225 SYS12(TAU) ISDN test keys

Test type                Key           Test type               Key

------------------------------------------------------------------

Basic Access Test        BA            Extended Package Test   XP

Display BA Alarms        DA            Foreign Battery         FB

Display BA Error Status  DB            Open Circuit            O

Display Device Status    DE            Package Test            P

Display Hunt Group       DH            Res/Cap                 RC

Display Line Status      DL

Display PABX Facilities  DP

Display Subscriber       DS            Verify                  VY



RELEASE                 <ESC>          Log Off /Help           ?

ISDN - System 12 testers help screen.

When a valid test key is entered from the tester terminal, SULTAN will first display the SULTAN banner onto the tester screen before interrogating the System 12 node to perform the test using the equivalent System 12 command. The SULTAN banner will be in the same format as for PSTN.

<FNN>  <Line State> <Test Mode> <TCC No.> <Link No.> <Robot No.> <Exchange Name> <Exchange Type>  <Release No.>



Eg.

#0393620109 IDLE  SINGLE TCC02 LINK26 DRT196 FOOTSCRAY       S12     2311H

�

The table below lists the System 12 commands which are associated with each of the SULTAN tests. All the test results returned from the System 12 node will be presented to the testers transparently with no interpretation required.

When an <ESC> key is received from the tester to terminate the test session, SULTAN will send a <CTRL X> to the System 12 node to release the connection.



SULTAN TESTS�SYSTEM 12 COMMANDS��Basic Access Test (BA)�EXE-REQ-MT:DN=K'fnn,TSEGMENT=18,VAL.

��Display BA Alarm (DA)�DISPLAY-BA-ALARMS:DN=K'fnn,AREACODE=K'xx.

��Display BA Error Status (DB)�EXE-REQ-MT:DN=K'fnn,TSEGMENT=21,VAL.

��Display Device Status (DE)�DISPLAY-LINE-STATUS:EN=H'xxx&yyy.

��Display Hunt Group (DH)�DISPLAY-LINEGRP:GDN=K'gdn.

��Display Line Status (DL)�DISPLAY-LINE-STATUS:DN1=K'fnn.

��Display PABX Facilities (DP)�DISPLAY-PABX-FACIL:GDN=K'gdn,DETAIL=INDIV.

��Display Subscriber (DS)�DISPLAY-SUBSCR:DN=K'fnn,DETAIL=INDIV.

��Foreign Battery (FB)�EXE-REQ-MT:DN=K'fnn,TSEGMENT=1,VAL.

��Open Circuit Test (O)�EXE-REQ-MT:DN=K'fnn,TSEGMENT=2,VAL.

��Extended Package Test (XP)�EXE-REQ-MT:DN=K'fnn,TSEGMENT=11,VAL.

��Resistance / Capacitance (RC) �EXE-REQ-MT:DN=K'fnn,TSEGMENT=2,VAL.

��Verify (VY)�VERIFY:DN=K'fnn,TSEGMENT=ALL,FULLREP,WTC=0,ITRFM=SUMSEG&ALLSEG&DETRES,ITRRTG=REPORT,ITRCL=ATSTRES.

��RELEASE <ESC>

�<CTRL X>��SULTAN Tests - System 12 ISDN command mapping

Note :	All System 12 commands can be entered using either the command names or the DP number. The command parameters can also be entered using the parameter number rather than the full name. (eg. Command EXE-REQ-MT can be provoked using DP number 0518)

�		System 12 Tests

Basic Access Test (BA)





Perform an Activation of Layer 1 on the line up to the NT1 and the Terminal. If Layer 1 Activation fails, a NT1 loop back test will be performed on the B1, B2 and D channel.



<EXE-REQ-MT:DN=K'3357003,TSEGMENT=18,8.

SEQ=5159.951213 9002

COM=0518

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220D       1995-12-13  12:08:46  WE

001  0005/000C/0012

SEQ=5159+951213 04243  R3220D

TESTING

   REQ MANUAL TEST                                          NOT SUCCESSFUL

   -----------------------------------------------------------------------

   NA      = H'0030      NBR = 3          DN = 3357003

   DEVTYPE = ISTB

   SBLTYPE = SLIF



   TSEGMENT = 18                NBRLOOPS = 1                SEGMENT FAILED

   MEASURED VALUES :

                       NT1              TERMINAL

   LAYER1-ACT  !       FAIL       !     !       FAIL       !

                       D-CH                B1-CH                B2-CH

   NT1-LOOP    !       FAIL       !



   EXTERNAL FAULT



   REF TO DIAL INPUT SEQ = 5159



   REPORT FOLLOWS       NO = 04243





EXJU_R3220D       1995-12-13  12:08:46  WE

001  0005/000C/0012

SEQ=5159.951213 00527  R3220D

SUBSCRIBER LINE TEST

   COMMAND ENTERED: EXE-REQ-MT                             NOT SUCCESSFUL

   ----------------------------------------------------------------------

   BA TEST (18)



   UNIT UNDER TEST:

   EN    = H'0030  &  3

   DN    = 3357003

   SUBSCRIBER TYPE =  ISDN



   TEST COMMENTS:



     RESULT= TEST NOT OK ,    ENVIRONMENT      DIS-ESTABLISHED

     FAULT LOCATION:  ACTIVATION OF    LAYER1 FAILED

                      THE LOOP TEST OF THE D - CHANNEL  NT1 FAILED



   LAST REPORT          NO = 00527

Basic access test on an open line.

�Display BA Alarms (DA)





Display layer 1 and 2 alarms on the line.



<DISPLAY-BA-ALARMS:DN=K'3357004,AREACODE=K'08.

SEQ=5108.951213 9002

COM=5019

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220D       1995-12-13  10:19:40  WE

001  0005/000C/0012

SEQ=5108.951213 04917  R3220D

SUBSCRIBER ADMINISTRATION

   DISLAY-BA-ALARMS                                             SUCCESSFUL

                                                          FINAL RESULT

   -----------------------------------------------------------------------

   OPERATOR INPUT

    DN=  3357004          &&                  &                  &







   RESULTS

    LCE--- PCE---           ----ALARM---  L1 ----ALMTIME----

     --TN- -----------DN--- --TYPE-- CNT MID -BEGIN- --END--



    H'C9A0 H'0030

         3        083357004  EEEEEE       L1POWFOC   1 OFF  09:24   10:25



   LAST REPORT          NO = 04917

Display BA alarms on a faulty line.

�Display BA Error Status (DB)





Display a list of Basic Access error status. If a layer1 fault occurs, an appropriate error status flag will be ON.



<EXE-REQ-MT:DN=K'3357003,TSEGMENT=21,8.

SEQ=5166.951213 9002

COM=0518

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220D       1995-12-13  12:15:53  WE

001  0005/000C/0012

SEQ=5166+951213 04243  R3220D

TESTING

   REQ MANUAL TEST                                              SUCCESSFUL

   -----------------------------------------------------------------------

   NA      = H'0030      NBR = 3          DN = 3357003

   DEVTYPE = ISTB

   SBLTYPE = SLIF



   TSEGMENT = 21                NBRLOOPS = 1                SEGMENT PASSED

   MEASURED VALUES :

                   ERROR STATUS

   LOSS CLOCK          OFF

   ILC DEFECT          OFF

   V ON L ST           OFF

   ITF CIRC.           OFF

   POWF.OVERL           ON        !

   ACT FAILED          OFF

   LOSS SYNC           OFF

   BER H ALM           OFF

   BER L ALM           OFF

   FCS ALARM           OFF



   REF TO DIAL INPUT SEQ = 5166



   REPORT FOLLOWS       NO = 04243





EXJU_R3220D       1995-12-13  12:15:53  WE

001  0005/000C/0012

SEQ=5166.951213 00527  R3220D

SUBSCRIBER LINE TEST

   COMMAND ENTERED: EXE-REQ-MT                                 SUCCESSFUL

   ----------------------------------------------------------------------

   DISPLAY BA ERROR STATUS (21)



   UNIT UNDER TEST:

   EN    = H'0030  &  3



   DN    = 3357003

   SUBSCRIBER TYPE =  ISDN



   TEST COMMENTS:



     RESULT= TEST EXEC. OK ,  ENVIRONMENT      DIS-ESTABLISHED



   LAST REPORT          NO = 00527

Display BA error status on a faulty line.

�Display Device Status (DE)





Display the status of the telephony device including all the FNNs associated with the device.



<DISPLAY-LINE-STATUS:EN=H'30&3.

SEQ=0557.960125 9002

COM=0157

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220E       1996-01-25  11:14:07  TH

001  0005/000D/0015

SEQ=0557.960125 04305  R3220E

SUBSCRIBER ADMINISTRATION

   DISPLAY-LINE-STATUS                                  SUCCESSFUL

                                                FINAL RESULT   1 -

   ---------------------------------------------------------------

    STATE = ALL

      FOR EN-PHYS

      CE-ID  H'30     TN 3



     EXECUTION RESULT

      LCE     PCE     TN     DN                TYPE        DH-STATE

      ======  ======  =====  ================  ==========  ========

      H'C9A0  H'30        3  083357003         BA CH B1    AVFREE

                             083357004         BA CH B2    AVFREE

                      083357005

                      083357006





   LAST REPORT          NO = 04305



Display line status (with EN) on an idle line.

�Display Hunt Group (DH)





Display the hunt group for a given number only if a GDN for the service exists.  Where a GDN does not exist display the error message "CANNOT PERFORM TEST - THIS SERVICE DOES NOT HAVE A GROUP DIRECTORY NUMBER".



<DISPLAY-LINEGRP:GDN=K'0755701880.

SEQ=9918.960919 9002

COM=4321

JOB SUBMITTED



 

                9000

RESULT FOLLOWS





MRAF_L322ED_39_H  1996-09-19  12:14:50  TH      

010  0005/000D/0012  

SEQ=9918.960919 04277  EMBARGO 

SUBSCRIBER ADMINISTRATION

   

   DISPLAY LINEGRP                                            SUCCESSFUL

                                                    FINAL RESULT  1    -

   --------------------------------------------------------------------- 

   GDN       0755701880        

   GEN       H'8103 245   H'A4B0

    

   

   GENERAL FEATURES :

   ----------------

    

   PARMID    H'900 

   IDFDN     0755701880        

   TAXDN     0755701880        

   

   

   LINEINFO :

   --------

   

   NBR LINEGRP   NBRLRES   HNT       NOHNT

   1             3         3         0                         

   

   

   LINEGROUP USAGE :

   ---------------

   

   LINEGRP   BEARDEP   SIGDEP    RDHNTDEP  CATDEP    GDN/SDN

   --------  --------  --------  --------  --------  ------------------ 

   1         SPEECH    ANY       N         N         0755701880        

             SPEECH    ISDNPREF  N         N

   

   

   LINE IDENTITIES :

   ---------------

    

   IEN PHYSICAL    CE LOGICAL  IDN                 LINEGRP   SEQNBR

   --------------  ----------  ------------------  --------  -------- 

   H'8103 & 245    H'A4B0      0755701880          1         1    

   H'612  & 36     H'9580      0755701335          1         2    

   H'613  & 203    H'9590      0755701391          1         3   



   LAST REPORT          NO = 04277

Display hunt group for service with GDN.

�Display Line Status (DL)





Display the subscriber line details including the device type and state of the line.



<DISPLAY-LINE-STATUS:DN1=K'3357003.

SEQ=5096.951213 9002

COM=0157

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220D       1995-12-13  09:29:47  WE

001  0005/000C/0012

SEQ=5096.951213 04305  R3220D

SUBSCRIBER ADMINISTRATION

   DISPLAY-LINE-STATUS                                  SUCCESSFUL

                                                FINAL RESULT   1 -

   ---------------------------------------------------------------

    STATE = ALL

      FOR DN

      DN  3357003



     EXECUTION RESULT

      LCE     PCE     TN     DN                TYPE        DH-STATE

      ======  ======  =====  ================  ==========  ========

      H'C9A0  H'30        3  3357003           BA CH B1    AVBUSY

                                               BA CH B2    AVFREE





   LAST REPORT          NO = 04305

Display line status (with DN) on a busy line.

�Display PABX Facilities (DP)





Display the PABX facilities for a given number only if a GDN for the service exists.  Where a GDN does not exist display the error message "CANNOT PERFORM TEST - THIS SERVICE DOES NOT HAVE A GROUP DIRECTORY NUMBER".



<DISPLAY-PABX-FACIL:GDN=K'0755701880,DETAIL=INDIV.

SEQ=9939.960919 9002

COM=4317

JOB SUBMITTED



 

                9000

RESULT FOLLOWS





MRAF_L322ED_39_H  1996-09-19  12:18:28  TH      

010  0005/000D/0012  

SEQ=9939.960919 04263  EMBARGO 

SUBSCRIBER ADMINISTRATION

   

   DISPLAY PABX FACIL                                         SUCCESSFUL

   ----------------------------------------------------------------------

      

     PLAN FACILITIES        GDN                 

   -----------------------  ----------------    

                            0755701880      

                                                                     

   

   SERVICES :

                                                                         

     SUBGRP   :  1    

     FACIL    :  GENERAL 

     NBRIDFCG :  CGLIR     CGLIRDFN

     TAXATION :  INDIV   

     CARRIER  :  TELSTRA 

     COL      :  ORDINARY

     OCBCFWD  :  CFWDU   

                 CFWDFIXA

                 CFWDBSUB

                 CFWDNOR 

     CGTAX    :  0    

     MAXCFWD  :  CFWDU     5    

                 CFWDFIXA  5    

                 CFWDBSUB  5    

                 CFWDNOR   5    



   LAST REPORT          NO = 04263

Display PABX facilities for service with GDN.

�Display Subscriber (DS)





Display all the service information relating to the customer number.



<DISPLAY-SUBSCR:DN=K'3001999.

SEQ=1934.951130 9002

COM=4296

JOB SUBMITTED





               9000

RESULT FOLLOWS







9L_R3220B3-24NOV  1995-11-30  03:09:22  TH      

001  0130/050C/0003  

SEQ=1934.951130 04263          

SUBSCRIBER ADMINISTRATION

   

   DISPLAY SUBSCR                                              SUCCESSFUL

   ----------------------------------------------------------------------

      

   EN PHYS (LOG) / ENICONC  DN                 A/I  MSN   GDN           

   -----------------------  ----------------   ---  ----  ---------------

   H'333  (H'CA30) & 129    083001999           I   DFLT

                                                                     

   DEFAULT BS :  TEL_3_1K

   BSAUTH :  ALL_SERV  AUD_3_1K  TEL_3_1K

   BCAUTH :  UNR_DIG   SPEECH    AUD_3_1K

   

   CHARGING METER :  0           0           0           0         

   

   SERVICES :

                                                                     

   NON BASIC SERVICE DEPENDENT :

                                                                     

     SUBGRP   :  1    

     NBRIDFCG :  CGLIRDFN  CGLIRT  

     NBRIDFCD :  CGLISAP   SUBADDR 

     TCHNSEL  :  CHNINDNA

     COL      :  ISDNSUB 

     MISC     :  TMLPOR  

                 CARRIER   TELECOM 

   

   BASIC SERVICE DEPENDENT :

                                                                      

     OCBCFWD  :  ALL_SERV  CFWDU   

                 ALL       CFWDBSUB

                 ALL       CFWDNOR 

     CGTAX    :  ALL_SERV  0    

     MAXCFWD  :  ALL_SERV  CFWDU     5    

                 ALL       CFWDBSUB  5    

                 ALL       CFWDNOR   5    

   MSN CONFIGURATION :                                                

                083001999       

    LAST REPORT          NO = 04263

Display subscriber on a normal working line.

�Extended Package Test (XP)





Perform DC Foreign voltage, Capacitance & Resistance tests between A-B wire.



<EXE-REQ-MT:DN=K'083357005,TSEGMENT=11,8.

SEQ=0564.960125 9002

COM=0518

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220E       1996-01-25  11:17:03  TH

001  0005/000D/0015

SEQ=0564+960125 04243  R3220E

TESTING

   REQ MANUAL TEST                                              SUCCESSFUL

   -----------------------------------------------------------------------

   NA      = H'0030      NBR = 3          DN = 3357005

   DEVTYPE = ISTB

   SBLTYPE = SLIF



   TSEGMENT = 11                NBRLOOPS = 1                SEGMENT PASSED

   MEASURED VALUES :

                     POT DC              POT AC

   A-B              13,50  MVOLT            14,00  MVOLT

   A-GND             0,50  MVOLT            31,00  MVOLT

   B-GND             0,00  VOLT             31,00  MVOLT

                       RES                 CAP

   A-GND         >   5,00  MOHM             22,04  NFAR

   B-GND         >   5,00  MOHM             22,04  NFAR

   A-B             122,11  KOHM              4,04  UFAR



   REF TO DIAL INPUT SEQ = 564



   REPORT FOLLOWS       NO = 04243





EXJU_R3220E       1996-01-25  11:17:03  TH

001  0005/000D/0015

SEQ=0564.960125 00527  R3220E

SUBSCRIBER LINE TEST

   COMMAND ENTERED: EXE-REQ-MT                                 SUCCESSFUL

   ----------------------------------------------------------------------

   GLOBAL  OUTWARD  TEST (11)



   UNIT UNDER TEST:

   EN    = H'0030  &  3

   DN    = 3357005

   SUBSCRIBER TYPE =  ISDN



   TEST COMMENTS:



     RESULT= TEST EXEC. OK ,  ENVIRONMENT      DIS-ESTABLISHED



   LAST REPORT          NO = 00527

Package test on a normal working line.

�Open Circuit Test (O)





Perform Capacitance between A-B wire, A wire-Ground and B wire-Ground



<EXE-REQ-MT:DN=K'3357003,TSEGMENT=2,8.

SEQ=5163.951213 9002

COM=0518

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220D       1995-12-13  12:13:54  WE

001  0005/000C/0012

SEQ=5163+951213 04243  R3220D

TESTING

   REQ MANUAL TEST                                          NOT SUCCESSFUL

   -----------------------------------------------------------------------

   NA      = H'0030      NBR = 3          DN = 3357003

   DEVTYPE = ISTB

   SBLTYPE = SLIF



   TSEGMENT = 2                 NBRLOOPS = 1                SEGMENT FAILED

   MEASURED VALUES :

                       RES                 CAP

   A-GND         >   5,00  MOHM             22,51  NFAR

   B-GND         >   5,00  MOHM             22,45  NFAR

   A-B         !    35,60  OHM   !             N.A.



   EXTERNAL FAULT



   REF TO DIAL INPUT SEQ = 5163



   REPORT FOLLOWS       NO = 04243





EXJU_R3220D       1995-12-13  12:13:54  WE

001  0005/000C/0012

SEQ=5163.951213 00527  R3220D

SUBSCRIBER LINE TEST

   COMMAND ENTERED: EXE-REQ-MT                             NOT SUCCESSFUL

   ----------------------------------------------------------------------

   LEAKAGE RESIST./ CAPACITANCE (2)



   UNIT UNDER TEST:

   EN    = H'0030  &  3

   DN    = 3357003

   SUBSCRIBER TYPE =  ISDN



   TEST COMMENTS:



     RESULT= TEST NOT OK ,    ENVIRONMENT      DIS-ESTABLISHED

     FAULT LOCATION:  LEAKAGE BETWEEN  A AND B ON THE   SUBSCRIBER LINE



   LAST REPORT          NO = 00527

Open circuit test on a faulty line.�

Resistance / Capacitance (RC)





Perform Resistance and Capacitance tests between A-B wire

The screen layout is the same as command OPEN CIRCUIT (O).



Foreign Battery (FB) 





Perform DC Foreign voltage between A-B wire.



<EXE-REQ-MT:DN=K'3357003,TSEGMENT=1,8.

SEQ=5150.951213 9002

COM=0518

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220D       1995-12-13  11:56:41  WE

001  0005/000C/0012

SEQ=5150+951213 04243  R3220D

TESTING

   REQ MANUAL TEST                                              SUCCESSFUL

   -----------------------------------------------------------------------

   NA      = H'0030      NBR = 3          DN = 3357003

   DEVTYPE = ISTB

   SBLTYPE = SLIF



   TSEGMENT = 1                 NBRLOOPS = 1                SEGMENT PASSED

   MEASURED VALUES :

                     POT DC              POT AC

   A-B              12,00  MVOLT            12,50  MVOLT

   A-GND             0,00  VOLT             27,50  MVOLT

   B-GND             0,00  VOLT             27,50  MVOLT



   REF TO DIAL INPUT SEQ = 5150



   REPORT FOLLOWS       NO = 04243





EXJU_R3220D       1995-12-13  11:56:41  WE

001  0005/000C/0012

SEQ=5150.951213 00527  R3220D

SUBSCRIBER LINE TEST

   COMMAND ENTERED: EXE-REQ-MT                                 SUCCESSFUL

   ----------------------------------------------------------------------

   FOREIGN  POTENT. (1)



   UNIT UNDER TEST:

   EN    = H'0030  &  3

   DN    = 3357003

   SUBSCRIBER TYPE =  ISDN



   TEST COMMENTS:



     RESULT= TEST EXEC. OK ,  ENVIRONMENT      DIS-ESTABLISHED



   LAST REPORT          NO = 00527

Foreign battery test on a normal working line.

�Verify (VY) 





Perform the verify command.



<VERIFY:DN=K'3357005,TSEGMENT=ALL,FULLREP,WTC=0,ITRFM=SUMSEG&ALLSEG&DETRES,�ITRRTG=REPORT,ITRCL=ATSTRES.



SEQ=6119+960806 00154  L322D   

COM=0518

JOB SUBMITTED





                9000

RESULT FOLLOWS





EXJU_R3220F       1996-08-06  10:52:51  TU

001  0005/000C/0012

SEQ=6119+960806 00154  L322D   

    TESTING

       DIAGNOSTIC TEST                                          NOT SUCCESSFUL

       ----------------------------------------------------------------------

       NA      = H'0030      NBR = 3          DN = 3357005

       DEVTYPE = ISTB

       SBLTYPE = SLIF

       TEST COMPLETED AT = 10 HR  59 MIN  9,4 SEC



       TEX MAIN CODE = HARDWARE FAULT



       TSEGMENT = 1            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                         POT DC              POT AC

       A-B               0,00  VOLT          0,00  VOLT

       A-GND         -   2,00  MVOLT         2,00  MVOLT

       B-GND         -   1,50  MVOLT         2,00  MVOLT



       TSEGMENT = 3            NBRLOOPS = 1            HARDWARE FAULT

       MEASURED VALUES :

                           NT1              TERMINAL

       LAYER1-ACT  !       FAIL      ! !       FAIL      !

                           D-CH               B1-CH               B2-CH

       NT1-LOOP    !       FAIL      ! !       FAIL      ! !       FAIL      !

       LT-LOOP             PASS                PASS                PASS

                   REPEATER NOT EQUIPPED





       TSEGMENT = 4            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                      ERROR STATUS

       LOSS CLOCK          OFF

       ILC DEFECT          OFF

       V ON L ST           OFF

       ITF CIRC.           OFF

       POWF.OVERL          OFF

       ACT FAILED          OFF

       LOSS SYNC           OFF

       BER H ALM           OFF

       BER L ALM           OFF

       FCS ALARM           OFF



       TSEGMENT = 5            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                           NT1              TERMINAL

       LAYER1-ACT  !       FAIL      ! !       FAIL      !



       TSEGMENT = 6            NBRLOOPS = 1            HARDWARE FAULT

       MEASURED VALUES :

                           D-CH               B1-CH               B2-CH

       NT1-LOOP    !       FAIL      ! !       FAIL      ! !       FAIL      !



       TSEGMENT = 7            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                           D-CH               B1-CH               B2-CH

       LT-LOOP             PASS                PASS                PASS



       TSEGMENT = 8            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

       BATTERY       -  96,76  VOLT



       TSEGMENT = 9            NBRLOOPS = 1            SUCCESSFUL

       MEASURED VALUES :

                   REPEATER NOT EQUIPPED





       LIST OF SUSPECTED RITS :

          RITTYPE          RITPOS  :   ROW    RACK   SHELF   SLOT

          ISTB                          1       B      3       9



       REF TO DIAL INPUT SEQ = 6125



       REPORT FOLLOWS       NO = 00154





    EXJU_L322D__38    1997-01-05  10:59:10  SU

    010  0005/000D/0013

    SEQ=6125+970105 00154  L322D

    TESTING

       DIAGNOSTIC TEST                                          NOT SUCCESSFUL

       -----------------------------------------------------------------------

       NA      = H'0030      NBR = 3          DN = 3357005

       DEVTYPE = ISTB

       SBLTYPE = SLIF

       TEST COMPLETED AT = 10 HR  59 MIN  9,4 SEC



       TEX MAIN CODE = EXTERNAL FAULT



       TSEGMENT = 2            NBRLOOPS = 1            EXTERNAL FAULT

       MEASURED VALUES :

                           RES                 CAP

       A-GND         >   5,00  MOHM        617,45  PFAR

       B-GND         >   5,00  MOHM        613,14  PFAR

       A-B           >   5,00  MOHM        474,94  PFAR



       EXTERNAL FAULT



       REF TO DIAL INPUT SEQ = 6125



       REPORT FOLLOWS       NO = 00154





    EXJU_L322D__38    1997-01-05  10:59:11  SU

    010  0005/000D/0013

    SEQ=6125.970105 00052  L322D

    SBL MANAGEMENT

       OPERATOR VERIFY                                          NOT SUCCESSFUL

       REPORT ON INVOLVED SBLS

       -----------------------------------------------------------------------

       DN       = 3357005

       WTC      = 0

       TSEGMENT = ALL

       NBRLOOPS = 1

       ITRCL    = ATSTRES

       ITRRTG   = REPORT

       ITRFM    = SUMSEG & ALLSEG & DETRES

       FULLREP

       GLOBAL RESULT = ACTION FAILED



       ALARM RECORDS :



        NA = H'0030   ,  SLIF      NBR = 3 && 3 , FIT   TO FIT

        DN             = 3357005



       HISTORY RECORDS :



        ACTION REQUEST = DISABLE

        NA = H'0030   ,  SLIF      NBR = 3 && 3

        DEVTYPE        = ISTB

        DN             = 3357005

        ACTION RESULT  = ACTION OK



        ACTION REQUEST = START TEST

        NA = H'0030   ,  SLIF      NBR = 3 && 3

        DEVTYPE        = ISTB

        DN             = 3357005

        ACTION RESULT  = HARDWARE FAULT



        ACTION REQUEST = INITIALISE

        NA = H'0030   ,  SLIF      NBR = 3 && 3

        DEVTYPE        = ISTB

        DN             = 3357005

        ACTION RESULT  = ACTION OK



       LAST REPORT

Verify test on an ISDN service.

�

7.0.		ADDITIONAL TESTING INFORMATION



7.1.		EARTH  RESISTANCE  TESTING



		When testing cooperatively with field staff, testers may be requested to measure the 

		resistance of a connection to an earth stake, particularly with pay phones. Although 		SULTAN itself cannot make this measurement, the tester can calculate it by taking 2

		measurements.

		The field technician must first place a short circuit on the line, of which the tester 

		reads the resistance. (L for XBar, AXE and RIM - RC for SYS12). As this is the 

		resistance of the A and B wires in series, and we can safely assume the two are the

		same length, the tester can determine the resistance of each wire by dividing this 

		value by two.

		The field technician is now asked to remove the short circuit, and connect 1 wire of 		the line to the earth to be tested. The tester now performs a test of the resistance to

		ground (LG for XBar, AXE and RIM - RC for SYS12). One of the wires should now 

		have low resistance to ground.

		By subtracting the resistance of one wire, from the reading obtained when the line 			was earthed, the tester can calculate the resistance of the earth.



		For example   	Resistance when looped	600(



				Resistance to Gnd		310(

				when 1 wire earthed



				Therefore the resistance of the earth is  310-(600/2)

									=10(



		



























7.2.		SULTAN MESSAGES / LITERALS AND THEIR MEANINGS



Occasionally, the tester will be presented with an on screen message while attempting to perform a test on a customers line. These messages are normally just SULTAN keeping the tester informed of what stage it is up to in performing the requested test, while others are associated with a problem that SULTAN has encountered while accessing the requested test. These messages are usually in plain English and need little interpretation, but a few are fairly cryptic and require the tester to have a basic understanding of the SULTAN network to understand what has happened. Some error messages may indicate a temporary problem that requires no action on the testers part, while other may indicate a more serious problem that should be reported and repaired by the appropriate area. 

The first thing the tester must do is establish that the message did come from SULTAN. If the tester is using WINDOWS, and a new window containing the message, appeared on the screen, or if the terminal dropped out of WINDOWS back to MS-DOS and displayed the message, the problem is more likely to be with your LAN (Local Area Network) or local PC. SULTAN problems will not interfere with any other program, session or database you have running on your PC unless that program or database interfaces with SULTAN in some manner. 

If the message appeared inside the SULTAN screen, it is more likely to have come from SULTAN .



The literal messages received back from SULTAN can be broken down into the following groups.



7.2.1. 		Status Literals



	These are messages that SULTAN routinely displays on the testers screen to notify 	the tester as to what SULTAN is currently doing and what conditions are present on 	the line under test. These are as follows :



ACCESSING AXE NODE - PLEASE WAIT . . . 

(SULTAN is currently attempting to connect to the AXE node that the customer resides on)



NUMBER NOT FOUND ON NODE

ACCESSING ALTERNATE NODE xxxx - PLEASE WAIT...

(SULTAN failed to find the working service on the first node due to a cutover, and is now accessing the alternate node)



AXE BLOCKING STATUS EXISTS

(The line in question has been Fault Blocked by the exchange)



AXE CIRCUIT NOT CONNECTED

(The line in question has no LIC associated with it. Check the AOM for further information)



AXE NODE CONNECTION IN USE - PLEASE TRY AGAIN

(The node enquiry line is in use by another tester. Wait a couple of minutes and try again)



BUSY SPEAKING

(The customer is currently engaged in a conversation on the line)



BUSY, ONLY MONITOR APPLIED

(Due to the line being busy, the MRT will not apply another battery feed. If it is requested by the tester, only monitor is applied)



CANNOT GET LINE BLOCKED STATUS FROM THIS EXCHANGE

(AXE 104 and some other nodes are not equipped with a node enquiry line. If this is the case SULTAN will notify the tester that a Blocking Status cannot be obtained.)



ENGAGED -  NO FREE LINES AVAILABLE

When the status check indicates that no lines in an AXE PBX group are available and less than 50% of lines in the group are blocked.

	

ENGAGED -  NO FREE LINES AVAILABLE.     SOME LINES MAY BE FAULTY

When the status check indicates that no lines in an AXE PBX group are available and 50% or more of lines in the group are blocked.



FREE LINES ARE AVAILABLE

When the status check indicates that lines in an AXE PBX group are available and less than 50% of 	lines in the group are blocked 



FREE LINES ARE AVAILABLE.   SOME LINES MAY BE FAULTY - PLEASE REPORT 

When the status check indicates that lines in an AXE PBX group are available and 50% or more of lines in the group are blocked 



LINE HAS ON CALL TRANSFER FACILITY

USE ALTERNATIVE TESTING TO CHECK ACTIVE STATE

(Through the node enquiry, SULTAN has determined that the line under test has a Call Diversion category. The tester should access the AOM to establish if the facility is active or NOT BUSY, SPEAK APPLIED

(If the tester requests monitor on an idle line, SULTAN must provide a battery feed to the line, so Speak is applied instead)



ROBOT ALLOCATED

(The TCC has determined which MRT or DRT can test the line required, and is establishing a connection to it)



SEIZING DRT IN USE BY CLIQ

(The DRT required to test the customers line is in use by a CLIQ tester. As a tester is a higher priority user than CLIQ, the robot is being re-allocated to the tester)



SEIZING MRT IN USE BY CLIQ  -  PLEASE WAIT

(The MRT required to test the customers line is in use by a CLIQ tester. As a tester is a higher priority user than CLIQ, the robot is being re-allocated to the tester)



SYSTEM 12 ACCESSED - REQUESTING LINE TEST

(The TCC has successfully established communications with the System 12 MMC and is sending the command for a Status of the customers line.)







7.2.2.		Warning Literals

	

		These messages are used to alert the tester to a condition on the line, or with 			SULTAN, that could cause certain tests to be invalid, or not performed at all. The 			messages are as follows:



AXE NODE - FUNCTION BLOCK BUSY

(An AXE Node can only perform 1 STSUP command at a time. If another user (SULTAN or AOM) is currently accessing the STSUP command, SULTAN will return this message)



ENTERED PREFIX BARRED TO THIS TEST POSITION

(The tester has attempted to test a number range that is not allowed to that particular password.)



ERROR  * * NO DIAL PULSES RECEIVED

NO FURTHER TEST WILL WORK

INFORM CUSTOMER THAT CALL MUST BE CLEARED.  ESC TO CLEAR

IF FURTHER TESTING REQUIRED,  REDIAL CUSTOMER

(The MRT detected no dial pulses during a DD test. The tester must abort the test and re-establish  connection to the MRT to proceed with any other tests)



ERROR * *  NO DIGITS RECEIVED

(The MRT detected no DTMF tones within the time period allowed for a VF Dial test. The tester may continue with further testing.)



EXCHANGE BATTERY OUT OF RANGE

(SULTAN has determined that the exchange battery voltage is outside normal limits, ie 40 - 58 V, and will not proceed with any further tests.)



EXCHANGE SWITCHING CONGESTION FAILURE

(The MRT is having problems switching through the exchange to the customers line. This could be due to a number of things, including the customer having call waiting with two active calls, or a genuine switching problem. Try the test again after 5 minutes. If still congested, report to IT Service Delivery on 132033.)



HIGH VOLTAGE REFERENCE OUT OF RANGE  -  IR TESTS DISABLED

(SULTAN has determined that the power supply used for high voltage tests, ie 185V or 240V, is in need of calibration and will not perform any tests requiring this supply.)



INTERSTATE NUMBER - TEST ACCESS NOT AVAILABLE

(The tester has tried to perform a test on an inter-state number from a tester position that is only allowed local test access. )



INVALID NUMBER

(The tester has attempted a test on a number that, according to the OCC database, does not exist. The tester should double check the validity of the number and, if the number is valid, report the problem to IT Service Delivery on 132033.)



INVALID NUMBER LENGTH  -  TRY AGAIN  ?

(The tester has attempted a test on a number that, according to the OCC database, does not have the correct number of digits. The tester should double check the validity of the number and, if the number is valid, report the problem to IT Service Delivery on 132033.)



INVALID PREFIX

(The tester has attempted a test on a number that, according to the OCC database, does not exist. The tester should double check the validity of the number and, if the number is valid, report the problem to IT Service Delivery on 132033.)



INVALID TEST KEY

(The tester has entered a test key that is not recognised by the TCC.  Type the "?" key to view valid test keys for that particular technology.)



INVALID TEST KEY ON BUSY SUBSCRIBER

(The tester has attempted a test that could cause disruption to an ongoing call.)



INVALID TEST ON LOOPED LINE

(The tester has attempted a test that would be invalidated by the loop on the customers line.)



INVALID TEST ON NON AXE SUBSCRIBER

(The tester has attempted a test on a non AXE line, that is only available to AXE.)



LAST NUMBER REDIAL NOT POSSIBLE

(SULTAN is unable to perform a Last Number Redial because either there has been no previous test, or the previous number entered was invalid.)



LINE NOT LOOPED

(The tester has requested a test on an idle line that is only valid if the line has a loop across it.)







PBX NUMBER

(SULTAN is unable to test the requested number because it is the directory number of a PBX group and, by definition, is associated with more than 1 cable pair.)



SET UP MONITOR FIRST

(The tester has attempted to send howler tone down the line without first monitoring.)

�

SNRP EQUIPPED EXCHANGE - USE LOCAL TESTING PROCEDURES

(SULTAN has no MRT in this ARK exchange. It will be necessary for the tester to access an SNR-P phone to perform any testing on this line.)



SPECIAL NUMBER

(This line has special equipment connected to it, eg pair gain systems or fire reporting services, that could be adversely affected by SULTAN. No remote testing possible. This message is caused by an LTE-1 category in AXE)



SYSTEM 12 BUSY  -  PLEASE TRY AGAIN

(The MMC that SULTAN is trying to access is in use by someone else. Wait a few minutes and try again.)



TIMEOUT WAITING FOR TEST KEY

(The tester has taken too long to enter a command and SULTAN has timed out.)



TEMPORARY NO ACCESS TO THIS EXCHANGE

(SULTAN is temporarily unable to test into this exchange. Call the Minicomputer centre for more information.)



TEST ACCESS UNAVAILABLE TO SNR-P  (##)

(The line is connected to an exchange with no MRT. Use SNR-P phone for any required tests.)



TEST RESULTS MAY NOT BE ACCURATE

(SULTAN has detected a problem that could cause test results to be incorrect. Use any results with caution.



TRANSLATION FILES BEING UPDATED - PLEASE TRY AGAIN

(The TCC is busy updating its lookup tables. Try again in a few minutes.)



UNTESTABLE ## PREFIX

(SULTAN does not have any test access to this exchange.)



UNTESTABLE AXE

(SULTAN does not have any test access to this exchange.)



UNTESTABLE AXE NUMBER

(SULTAN does not have any test access to this exchange.)



UNTESTABLE AXE PBX NUMBER (FAULT CODE 17)

(The tester has attempted to test a directory number of a hunt group, which SULTAN is unable to test. Use the AOM for any required tests.)



UNTESTABLE CUSTOMNET NUMBER

(SULTAN is not able, at this time, to perform any testing on CUSTOMNET lines.)



UNTESTABLE ISDN NUMBER

(SULTAN is not able, at this time, to perform any testing on ISDN lines.)



UNTESTABLE OPTUS NUMBER

(SULTAN is unable to test lines on the OPTUS network. Please refer such faults to OPTUS.)



UNTESTABLE PABX NUMBER ##

(SULTAN is unable to perform any testing on Indial Number ranges.)



UNTESTABLE RCM

(The exchange in this area has probably been replaced by an RCM which SULTAN is unable to test. Use alternative methods for any required tests.)



WARNING : THE MDF DISTANCE HAS NOT BEEN CALIBRATED FOR THIS ROBOT

                      PLEASE REPORT THIS TO ITCSD HELPDESK ON 132033

(P90 AXE hardware requires a special calibration to be performed on the MRT for open circuit readings. Failure to calibrate the MRT will result in invalid open circuit readings with shorter distances being affected more than longer ones.)



WARNING  :  INVALID OPEN CIRCUIT TEST RESULTS  - ZERO VALUE(S)

(The MRT has failed to return all capacitance values. This will invalidate any open circuit distance measurements.)





WARNING  :  OPEN CIRCUIT TEST SHOWS CAPACITANCE  >0.8(F

(The Phase Capacitance tester has measured capacitances of greater than 0.8(F. The line is probably not open circuit.)



WARNING  :  PACKAGE TEST SHOWED CAPACITANCE   >0.8 (F

(The Package Test has measured capacitances of greater than 0.8(F. The line is probably not open circuit.)



X.25 ACCESS FAILURE ##  - PLEASE TRY AGAIN

(The TCC has encountered a problem when trying to connect to the remote location through X.25. Try the test another 2 times. If consistently failing, contact IT Customer Service Delivery on 132033.)

















7.2.3.		Error Literals.



		Error literals are displayed by SULTAN to notify the tester that SULTAN has 			encountered a problem that will terminate the test being requested. On receiving one 		of the following messages, the tester should attempt the test another two times, as it 		may have been spurious faults that caused the initial message. If the same message is 		received on three consecutive attempts, the tester should make a note of the message 		received and report the fault to IT Customer Service Delivery on 132033.





ACCESS TO ## AXE NODE IS BLOCKED



ACCESS TO TESTLINE LOST  ##



ASSIGNED RIM NOT ACCESSIBLE FOR THIS NUMBER



AXE NODE - CIRCUIT NOT PRESENT IN LI / LI2 RANGES



AXE NODE - LOGIN CANCELLED



AXE NODE - LOGON FAILURE .  AXE NODE OR LINK MAY BE DOWN



AXE NODE - STSUP ENQUIRY COMMAND FAILURE



AXE NODE - SUBSCRIBER NUMBER UNREASONABLE VALUE



AXE NODE FAULT CODE ##



AXE NODE NAME NOT FOUND



AXE NODE UNKNOWN RESPONSE



BAD LINE LOOP CONDITION FROM ROBOT



BAD LINE STATUS FROM ROBOT



BAD ROBOT INFORMATION  (NON SPECIFIC)



BAD TEST TYPE FROM ROBOT



BAD UP ADDRESS TO PROTO



CALL FAILED TO ROBOT  -  PLEASE LISTEN



CONGESTION IN REMOTE TEST UNIT



DATA LOST



DIAL-IN TERMINAL CARRIER LOST  -  CALL HUNG UP



ERROR WHILE ACCESSING AXE NODE FOR TRANSLATION



ERROR WHILE ACCESSING SYSTEM 12



EXCHANGE FAULT  -  UNRECOGNISED RESPONSE



MCS NO CARRIER



MCS NOT RESPONDING TO BREAKS



MCS RTU HAS TERMINATED JOB



MN RELAY FAULT



MODEM FAULTY  -  PROBABLE DIALUP ATTEMPT TIME - OUT



MODEM RESET ERROR



MRT EXCHANGE SWITCHING FAILURE



MRT FAULTY



MRT IMPULSING FAULT



MRT NOT RESPONDING TO POLLS



NO CARRIER DETECTED



NO RESPONSE FROM RIM



NO RESPONSE FROM RTU



NO ROBOT COULD BE ALLOCATED



OCC - TCC CONGESTION



REQUEST ATTEMPT ABORTED  -  FAULT  E ##



RETRY FAILURE  -  REQUEST ATTEMPT ABORTED



RIM AIC INTERFACE FAILURE



RIM AUXILIARY BUS ERROR



RIM CANNOT RUN TEST



RIM EQUIPMENT ERROR



RIM ERROR



RIM FAILED TO DISCHARGE BUS



RIM FILE NOT FOUND



RIM INVALID FNN



RIM INVALID TEST CODE



RIM MEDIATION DEVICE ERROR



RIM MSI COMMS ERROR



RIM P S V INV



RIM PROTOCOL ERROR



RIM Q2 COMMS ERROR



RIM RECORD LOCKED



RIM RECORD NOT FOUND



RIM RELAY NOT RESET



RIM REPETITIONS INVALID



RIM RESERVED FOR CTU 1



RIM RESULT LENGTH ERROR



RIM TEST ABORTED BY TCC



RIM TEST NOT SUPPORTED



RIM TRANSLATION ERROR - COULD NOT CHECK < FNN> AGAINST RIM DATABASE



RIM WRONG MEDIATION DEVICE USED



ROBOT BLOCKED



ROBOT DISCONNECTED



ROBOT LINK NUMBER OUT OF RANGE



ROBOT NOT RESPONDING TO POLLS



ROBOT OR EXCHANGE CONGESTION LIMIT REACHED



ROBOT RECEIVED INVALID LINE STATUS FROM EXCHANGE - POSSIBLE ROBOT FAULT



S 12 CANNOT TEST THIS NUMBER



SULTAN PROCESSING ERROR  -  PLEASE TRY AGAIN



SYSTEM 12 NOT RESPONDING



SYSTEM 12 NOT RESPONDING TO BREAKS



SYSTEM 12 REJECTED REQUEST  -  UNKNOWN REASON



SYSTEM 12 RTU HAS TERMINATED JOB



SYSTEM 12 SENT AN UNKNOWN ERROR CODE



SYSTEM 12 X.25 DPU ALREADY IN USE ON ANOTHER LINK



SYSTEM 12 X.25 I/O FAILURE



TCC SOFTWARE PROBLEM



TIMEOUT DURING AC VOLT / EXCH BATT TEST PHASE



TIMEOUT DURING MP ROBOT SEIZURE



TIMEOUT DURING MP SUBS ACCESS PHASE



TIMEOUT DURING NORMAL TEST ACCESS PHASE



TIMEOUT DURING TRANSLATION PHASE



TIMEOUT ON NUMBER ACCESS



TIMEOUT WAITING FOR OCC RESPONSE



TRANSLATION ERROR IN RTU  -  NUMBER NOT TESTABLE



UNABLE TO ACCESS AXE NODE



UNABLE TO ACCESS SYSTEM 12



UNKNOWN EXCHANGE OR ROBOT RESPONSE



UNKNOWN MODEM REPLY



UNKNOWN MODEM TYPE



UNSUCCESSFUL SET - UP



X.25 FAILED TO CONNECT ##



X.25 LINK INTERRUPTION  ##







7.3.		TESTING CUSTOMERS LINES



7.3.1		Types of Terminal Equipment.



With deregulation of the CPE market ,it is now possible for private companies to sell customers a great range of equipment for connection to a telephone line . This equipment must comply with various Austel regulations that basically state that a piece of CPE will be approved if it is safe for the customer to use , and has no detrimental effect on the PSTN . Unfortunately , they do not allow for a standard REN (1 REN, or Ring Equivalence Number, is defined by AUSTEL as 

1(F ± 10%) or any type of standard test. As a result of this different CPE will provide you with different line tests . A test on a line with certain types of CPE attached can exhibit anything from open circuit to low IR to ground and anything in between.



For example some faxes and modems often have no capacitor in their Ring Detect Circuits. Instead they use an Optocoupler to detect incoming ring .When testing a line with this type of equipment connected , the line will appear to be open circuit  due to the lack of a capacitor, when, in fact, the line is intact.



It is the tester's job to be aware of these limitations ,and make allowances for them when attempting to diagnose a fault .



�

7.3.2		Characteristics of a Good Line.



		The quality of a telephone line is largely determined by the customers perception of 		what the line should be able to do. For example, a rural line, 8km long with a T200 		attached may be fine for one customer who only makes voice calls, but a customer 		wishing to use a fax or modem on the same line, may experience difficulties 			and require a higher grade of service



The Characteristics of a good telephone line can be broken down into 3 basic groups. These are as follows :



Distortion-		The signal sent from the exchange should arrive at the 

			customers end with the same wave shape it left with. 

			The same rule applies for a wave form travelling from the 				customer to the exchange. ie Negligable Distortion



		Frequency Response-	The frequency response of the line should be virtually flat 

			across the whole VF bandwidth.

 

		Line Attenuation-	A call through the PSTN, when measured from originating 						exchange to terminating exchange, should suffer no more than 					a 6dB loss.



		Unfortunately, it is impossible to test these characteristics through SULTAN, but 			what is possible is to perform other tests that can indicate the possibility of one of 			these characteristics being affected.

�



		For example,-	Distortion could be caused by Foreign Battery, Low resistance to 

				Ground, Low Resistance Between, an Unbalanced line or a dry joint.



				A bad frequency response is harder to determine, but a good 					indication of a possible problem is obtained by asking the customer to 				unplug all equipment, then perform an Open Circuit test on the line.

				A line longer than 5km may experience high frequency loss due to the 				capacitance of the long line, which could cause problems for faxes 					and modems.



				Excessive loss could also be caused by long lines placing additional 				cable resistance into the customers line circuit. It could also be caused 				by Low Resistance Between or Low Resistance to Ground.





		Basically, a good line test should indicate the following properties :



			Foreign Battery of 0 (zero) Volts

		Resistance Between the A and B legs ( open cct. at customer)   > 1.8 M(

		Resistance to Ground ( open cct. at customer)   > 1.8 M(

		Capacitance proportional to the REN of the connected equipment

																		

		These values will vary according to the type of customer equipment connected, and 

		the number of instruments connected at any one time.





7.3.3.		Testing Hierarchy.



When testing a customers line, it is important for the tester to be aware of the order in which  DC tests must be performed to obtain a valid result. Some fault conditions on a line will invalidate other tests performed on the same line and could lead to an incorrect diagnosis of the fault if the tester is not aware of the hierarchy of DC testing.

This hierarchy, or order of significance, of tests must be followed at all times.



1.	Foreign Battery.		



This is the first thing the tester should look for when testing a customers line. Any significant Foreign Battery (ie >8V) can cause any resistance or capacitance readings to be invalid.



Note:	Foreign Battery Grounded



If a foreign battery exists across the line which is not earthed, then it will not be detected by the FB (Foreign Battery) command, but will affect subsequent tests. These tests such as Resistance between when the RC (Resistance/Capacitance) command or the Insulation between commands of I will produce false results.



2.	Resistance to Ground.	



If the Foreign Battery is within limits, the next most significant test to be performed is that of resistance to ground applying low volts. Performing a resistance/capacitance test on a line with low insulation resistance to ground will show a low resistance between the wires (Due to the earth acting as a return for DC) and high capacitance (Due to the earth acting as a return for AC) when neither may be true. For this reason, if the tester finds any significant leakage to ground, do not give any credence to the resistance and capacitance tests.



3.	Resistance Between.	



If the previous two conditions test within limits, the tester may proceed with reading the values of the resistance between test using a low volts test. If there appears to be significant leakage between the wires, or a loop, do not take any notice of the capacitance readings.



4.	Capacitance.		



Only once all of the above conditions have been met may the tester take into account the capacitance reading, as any of the above faults will render the result invalid.



5.	High Voltage Tests.



The final test to be applied to a line are those applying high voltage to the line under test (ie  "I" & "IG"). The application of these tests any earlier could possibly cause a fault to come clear, only to re-appear at a later date.





		Which Test to Perform.



The first test that should be performed on receiving any type of fault report is the Package Test. This will give the tester a good overall picture of the electrical characteristics of the line under test, and usually give an indication of which individual tests should follow.



What the tester observes in the Package Test, and what the customer is reporting, will determine the following individual tests performed by the tester.





Things to look for when a customer reports :



The following are some of the more common causes of faults that are detectable with SULTAN. Testers should note that SULTAN is only one tool used in the diagnosis of faults. It will not identify all fault conditions and in some cases may mislead the tester as to where the actual fault is.





1.	No Service (NDT NRR)



	Foreign Battery  (>20V on either leg)

	Low resistance to Ground  (<20K()

	Low resistance between or loop     (<50K()

	Open Circuit



2.	Noise



	Foreign Battery  (Any value)

	Low resistance to ground (<1M()

	Low resistance between   (<1M()

	Dry Joint  (May appear as an intermittent open circuit fault)



3.	Crosstalk



	Foreign Battery  (Any value)

	Low resistance to ground (<1M()

	Unbalanced line (ie Different resistance values for A and B legs.)



The tester must use his/her knowledge of the telecommunications network and CPE when attempting a diagnosis of a fault.









		Test Modes and When to Use Them.



As explained earlier in the manual, there are three possible modes for testing lines on technologies prior to System12.

Single Mode

Block Mode

Direct Mode.



The majority of faults can be diagnosed using Single mode and this would be the most common mode used by testers, but intermittent faults may not be apparent in this mode, so the tester must enter one of the other modes to pinpoint the fault accurately.



Both Block, and Direct modes perform basically the same function (ie to perform a series of tests over a period of time) and it is up to the individual tester to find the mode they are most comfortable with.



Block and Direct modes are also useful if the tester performs a Package Test and finds resistance values of less than 1M( and high capacitance. As the Package Test takes only one resistance reading fairly quickly after applying voltage to the line, it does not allow for the capacitors in multiple phones to charge, thus displaying a low resistance.

By entering Block or Direct mode, the tester is able to watch the capacitors charge over time and the resistance of the line settle at a higher value than that obtained in the Package Test. This would be the true resistance of the line.











�7.3.4.		EXAMPLES OF LINE TESTS



		1. 	AXE Line Test Displaying Foreign Battery



	            �



		Note the difference in the readings obtained from the Package Test to those of 		the Foreign Battery Test.





		2.	AXE Line Test Displaying Open Circuit



               ��		3.	AXE Line Test Displaying Low Resistance To Ground



             �

               �







Notice the tester in this case correctly ignored the low capacitance reading in the package test because of the low resistance readings. (See TEST HEIRARCHY)



�		4. 	System 12 line exhibiting Low Resistance Between



           �EMBED PBrush  \* MERGEFORMAT \s���







		5. 	System 12 line exhibiting Low Resistance To Ground.





�EMBED PBrush  \* MERGEFORMAT \s���







8.	FURTHER LOGON DETAILS

                 

·	Invalid userid/password Login Screen

If you attempt to access the system with an invalid userid/password then access will be barred and the connection will be cleared down. In the following exchange the user attempted access 5 times before the system cleared down the connection. After 5 failed attempts the system will automatically disable the userid. A password reset will then have to be requested. This has to be done by reporting the fault to 132033 and also completing the SULTAN password reset form and faxing it to the National SULTAN Operations Centre. ( Fax.  03-96632327)







-----------------------------------------------------------------------------

              Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------



Please Note:

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V9.8.0)      occ #13 (emsc)

-----------------------------------------------------------------------------

userid ? c823058



password ? ******



invalid userid/password please try again



userid ? c823058



password ? ******



invalid userid/password please try again



userid ? c823058



password ? ******



invalid userid/password please try again



userid ? c823058



password ? ******



invalid userid/password please try again



userid ? c823058



password ? ******



userid disabled - please seek assistance



clearing down connection

�

·	Invalid site password Login Screen

If you attempt to access the system with an invalid site password then access will be barred and the connection will be cleared down.







---------------------------------------------------------------------------

              Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------



       Please Note:

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V9.8.0)      occ #13 (emsc)

----------------------------------------------------------------------------



userid ? c823058



password ? ******



invalid site userid/password please try again



userid ? c823058



password ? ******



invalid site userid/password please try again



userid ? c823058



password ? ******



invalid site userid/password please try again



userid ? c823058



password ? ******



invalid site userid/password please try again



userid ? c823058



password ? ******



userid disabled - please seek assistance



clearing down connection





�



·	Password Expiry Login Screen

In the case where a SULTAN Tester’s password has expired  the user has to change his password immediately. 

Up to eleven previous passwords are kept and cannot be reused. 

Passwords must be at least 6 characters long and contain at least one numeric character. Passwords expire after 60 days and will then need to be changed. 









---------------------------------------------------------------------------

              Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------

Please Note:

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V9.8.0)      occ #13 (emsc)

---------------------------------------------------------------------------

### NOTE ###  - Where a Uersid has not been assigned - please respond with

                  an <Enter> in response to the userid ? prompt

              - Sites already converted will be required to supply a userid

---------------------------------------------------------------------------

userid ?  c8231122



password has expired



enter old password ? ******



enter new password ? *******



confirm new password ? *******



password changed successfully



revertive call id ? 





�

·	Error Login Screen



If  the SULTAN OCC cannot access the XCC to validate the userid/password - you will be presented with the following screen. If this occurs, XCC access should be restored automatically within a few minutes - in the meantime you have the option of either logging in without a userid/password (using your previous revertive call id) or else retrying in a few minutes. If this occurs repeatedly - please report the occurrence to the ITCSD Help Desk on 13 2033













---------------------------------------------------------------------------

              Telstra Corporation Limited   (A.C.N.  051 775 556)



                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------

Please Note:

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.



                          (V9.8.0)      occ #13 (emsc)

---------------------------------------------------------------------------

### NOTE ###  - Where a Uersid has not been assigned - please respond with

                  an <Enter> in response to the userid ? prompt

              - Sites already converted will be required to supply a userid

---------------------------------------------------------------------------

userid ? c823059



password ? ******



unable to access xcc



userid ?



revertive call id ? 0396345623







�

·	 Password Change Screen



If you wish to change your password then enter CP at the number to be tested prompt.  You will then be prompted for the old password which is confirmed. You won’t be able to proceed until you confirm your old password. (If after 5 successive attempts you fail to successfully enter the old password the userid will be automatically disabled. A password reset will then need to be requested by faxing the appropriate form to the National SULTAN Operations Centre.) When the old password is confirmed you will be prompted to enter your new password. This password must be different from the last 11 passwords and contain at least 1 digit and be at least 6 characters long. When you have entered a new password you will be prompted to confirm the new password. If you cannot confirm the new password you will be re-prompted with a enter new password prompt. Responding with just an enter to the new password prompts will abort the change password procedure. 











number to be tested ? cp



Change password



enter old password ? *****



password not confirmed



enter old password ? ******



enter new password ? *****



confirm new password ? *****



password changed successfully



number to be tested ?



�

·	Change Revertive Call Screen



If you wish to change your  revertive call id enter CR at the number to be tested prompt. Here the user has changed the id of the revertive call.









number to be tested ? cr



revertive call id ? 0396345511



revertive call 03-96345511 allocated



number to be tested ?

�

·	Disable Revertive Call Id Screen



If you wish to disable your  revertive calls enter NR at the number to be tested prompt. Here the user has disabled revertive calls.







number to be tested ? nr



revertive calls disabled



number to be tested ?



�

·	Change Revertive Call Defaults Screen



If you wish to change your  revertive call defaults enter DF at the number to be tested prompt. The revertive call defaults allow the user to establish which revertive call number will be used on subsequent testing if any. Thus the tester can establish a physical link with the nearest phone to the test terminal. Also the tester can have these revertive call defaults saved and automatically loaded at login.Here the user has changed the revertive call number. The change will not take effect until the user logs off and logs back in. This example sets up a new revertive call number, uses the old default test key ie P for a Package Test and has the defaults loaded on login using the ‘+’.







number to be tested ? df



at new defaults prompt enter defaults as :- xxxxxxxxxx,y+

    where:   xxxxxxxxxx = revertive call id

            ,y = default test key (optional)

             + = automatic loading on login (optional)

    terminate command with <enter>



current defaults = 0396347633,P



enter new defaults ? 0396347788,P+



defaults change successful - will apply at next login



number to be tested ?



�

·	Load Revertive Call Defaults Screen



If you wish to load your  revertive call defaults enter LD at the number to be tested prompt.  This will reload your default revertive call and default test key if applicable.







number to be tested ? ld



Load Revertive Defaults



revertive call id ? 0396345511,R



number to be tested ?





�

·	Default Test Key Change Screen



If you wish to change your default test key enter ,  ,p or ,r at the number to be tested prompt.  

( Alternatively, placing the ,  ,p  or  ,r at the end of a customer’s FNN will also change the default test attached to subsequent numbers entered.)

This will either set the default test key to no test key, set it to P to do a Package Test or set it to R to do a Block Resistance Capacitance test







number to be tested ? ,r



number to be tested <R> ?



number to be tested ? ,p



number to be tested <P> ?

�·	Entering commands



All user commands, userid's and passwords can be entered in either upper or lower case characters. There is no difference in passwords entered in either case.





·	Last Number Redial



If you wish to re-test the last number you tested - enter <tab><return> and the last number will be automatically redialled.







number to be tested ? 



last number re dial (0396661111)



tcc 9 allocated (link 27 channel 7)



�

9.	SULTAN HELP DESK SCRIPT / Severity levels



The following script is utilised by consultants on the ITCSD Help Desks (132033) when users report SULTAN-related faults.    Please note the information that will be requested by Help Desk staff to complete the docket - please ascertain this information prior to reporting the fault.   The script also includes the various Problem Management Severity levels assigned to SULTAN faults.



  



		Assigned to :	ISULTAN



	System Id :  	TCCnn	The client will be able to say if the problem is occuring on a 							particular TCC ( 01-64) or they have access via a particular 

						OCC ( 01-18)

		OCCnn		

	

	

		TMNC		Not a TCC or OCC problem but part of the TMNet X.25							WAN ( Vic/Tas only)	



		SULT			A general SULTAN problem not specific to any of the 							above.   This includes problems with SULTAN IDs/passwords





****  It is very important that where possible the above System Id's are used  ****





	Netid Source:	DRTnn/xxxx	If the problem is with a TCC the client will be able to 							supply the corresponding robot (MRT or DRT) number.



		MRTnn/xxxx	The robot number is followed by the LRD code for that site

						(eg. BXHL, BEND, etc.)     If the code is not known the 

						first 4 characters of the site will do.

   

		POSnnnnnn	If the problem is at a TSC the client will be able to 

						supply the corresponding Position number.(eg. HURS01)



             		IDxxxxxxx	If the problem is associated with a SULTAN ID/Password the 							client will be able to supply their SULTAN ID					 

		PADnnnnn/xx	If the problem is with a TMNet user the client will be able 							to supply the corresponding PAD number.

						The PAD number is followed by the Port Number, if known.





	Netid Dest :	The number that the client is trying to test.  ( This is a mandatory field for both 			consultants and 	testers )



	Scratchpad:		Description of fault details including any error messages or SULTAN literal 				messages being 	returned to the user



�





		Guide to initial SULTAN Severity Levels:





		Severity 1

			*	Greater than 50% of required positions for an Operator (TSC) or Tester ( FDC/Test 					Centre, BSC, CNSC) site unable to access SULTAN    ( Consult SULTAN Impact 					Calendar for TSC no. of required positions matrix)



			* 	SULTAN testing nationally unavailable.





		Severity 2

			* 	Less than 50% of required positions for an Operator (TSC) or Tester ( FDC/Test Centre, 					BSC, CNSC) site unable to access SULTAN    ( Consult SULTAN Impact Calendar for 					TSC no. of required positions matrix)



			* 	Greater than 50% of required positions for a NOU Service Delivery Centre unable to 					access SULTAN



			*	More than one  OCC/XCC / TCC processor faulty/off-line. 



 			* 	SULTAN testing into one or more states ( or part thereof) unavailable

	



		Severity 3

			*	Less than 50% of required positions for a NOU Service Delivery Centre unable to access 					SULTAN



			* 	All other sites requiring SULTAN access - loss of any and all SULTAN access

	

			*	Problems associated with a SULTAN UserID/Password



			*	One  OCC/XCC / TCC processor faulty/off-line.



			* 	Unable to access an AXE Node to test an AXE number - receive an AXE Node error 					message ( eg AXE Node faulty).



			*   	Unable to access a SYS12 Node to test a SYS12 no - receive a SYS12 error message

	



		Severity 4

		

			*	 Unable to test a number due to problems associated with MRT or associated 						data/voice/switching networks -  receive literal such as MRT faulty, exchange (switching) 				congestion, not responding to polls, modem access failure,  X.25 failure, robots blocked, 					etc.     Also No revertive call, can't test busy.





�

		Further Information ?



		Please contact the National SULTAN Operations Centre on (03) 9203-7897 or 		(03) 9662-2299 for further information. 



		National SULTAN Operations Centre

		11/300 Exhibition St.

		Melbourne.   3000
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