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1. 
Purpose

This document describes the interface between the AXE Interface Module and Ericsson AXE exchanges.

2. Scope

The format of the AXE Operations & Maintenance (O&M) Man Machine Commands (MMC's) and responses messages specified in this interface specification shall only be applicable for inter working with AXE exchange.

The AXE Line Test Device MTU (Maintenance and Test Unit) carries out typical line tests described in this document.

All AXE Man-Machine Commands (MMC) and parameter combinations used by the SULTAN system and their response messages are described in this document.

The AXE Man Machine Commands in this specification cover AXE software release “Package 5”, “Package 6”, “Package 6.1” and “EIN” (Engine Integrated Network).

3. Audience

This document intended to be used by the SULTAN Software Development Team.

4. INTERFACE CONTROL

4.1 FUNCTIONAL BACKGROUND

SULTAN is Telstra’s national system providing remote test and fault diagnosis on POTS and Basic Rate (OnRamp() ISDN services. Basic Rate (OnRamp() ISDN will be further referred to as ISDN.

The SULTAN system consists of three platforms, the XCC (Translation Communication Controller), the SCC (SULTAN Communication Controller) and the ICC (Interface Communications Controller).

· XCC.

The XCC is the platform, which provides the central translation, FNN to Line Test Device allocation, User Access Controls and enquiry interfaces to the Network Switch elements.

· SCC

The SCC is the central component of the SULTAN system, which handles all the Clients and Network Element interfaces as well as interfacing to the XCC and all the administration and support modules.

· ICC

The ICC is the platform acting as a mediation device, which handles all the temporary Client and Network Element interface protocols.

The SULTAN Communications Controller’s (SCC) platform provides all of the following interfaces.

· Machine 

· C & C Testers

· CLIQ 

· Other external systems (eg. ATS)

Most of the AXE exchanges in the field are equipped with a MRT and either MTU or SULT-D line test devices.

The SULTAN system currently accesses the MRT for testing POTS services and the MTU for testing ISDN services.

However, in the case of exchanges not having a MRT equipped, the MTU will be utilised for testing both the POTS and ISDN services.

Sultan does not interface with the older style SULT-D line test device however test key’s RS, VF, DD and SB can be performed.

It shall be noted that Telstra AXE Planning has decided not to migrated Switching Stages (RSS's) with MRT's onto the Engine Integral Platform (EIN).

4.2 FUNCTIONAL REQUIREMENTS

The AXE Interface Module is architecturally part of the SULTAN XCC system for performing Node and Carrier Enquiry activities. It is also part of the SULTAN SCC system for handling line testing and fault diagnosis activities.

· An architecture diagram and description of the SULTAN XCC system is given in the document XCC System Design.

· An architecture diagram and description of the SULTAN SCC system is given in the document SCC System Design.

In the XCC environment this module shall be responsible for:

· Setting up session with AXE exchange

· Performing Node Enquiry

· Performing Carrier Enquiry (LNP only)

In the SCC environment this module shall be responsible for:

· Setting up session with AXE exchange

· Performing line tests and fault diagnosis activities

Command Session Start up

The SULTAN system shall communicate with the AXE exchanges using the AXE Man Machine commands via asynchronous links or X.25 links utilising the Ericsson’s proprietary Message Transfer Protocol (MTP).

The MTP protocol shall be used to communicate only with exchanges, which have a MTP port, configured exclusively for SULTAN access.

MTP protocol is an end-to-end protocol, which uses the services provided by the packet layers of the CCITT X.25 protocol.

The protocol uses the “Q-bit technique” to separate between MTP messages and Data messages. Q-bit set to one indicates a MTP message and zero indicates a Data message.

· A detailed description of the MTP protocol is given in the document   “MTP Function Specification”.

To start up a Man Machine command session with AXE, the SULTAN system shall send ASCII character “Carriage return”  (13) to interrogate the status of the port.

AXE will return command prompt “<”.

No password is required to login.

The command prompt “<” indicate the MTP port is ready to receive a Man-Machine command.

4.2.1 Command Session Open

After the SULTAN system has received the AXE command prompt “<”, one of the following AXE Man-Machine commands shall be used depending on the activity requested.

AXE Man-Machine

command
Function

STSUP
Display Type (POTS/ISDN) and Status (IDLE/BUSY ect.) of a subscriber line.

STDEP
Display Status of the connected Line Interface device.

IUPDP
Display ISDN-E PBX data.

SUSCP
Display Subscriber class data.

SLOMI
Initiate Subscriber Line measuring.

SLOCI
Initiate Subscriber Line circuit test.

EXTPE
Clear test position data.

EXTPI
Initiate test position data.

MONTI
Initiate monitoring.

DTMDP
Display (ISDN) digital Transmission Maintenance data.

· See table in section 5.8 for a detailed overview of the AXE Man-Machine commands and  parameters used by the SULTAN system. 

4.2.2 Command Session Clear down

As no password is required to log onto the MTP port, it is decided that the SULTAN system shall not send any AXE Man-Machine command to logoff or clear down from the AXE command session at the end of a SULTAN session. 

4.2.3 Response Message Handling

Most command response messages returned from AXE will end with an “END” message followed by a command prompt “<”.

When a Man-Machine command is sent to the AXE port, the command will always immediately echo back and response messages returned from the exchange via MTP are expected to have an offset of 8 characters from the left.

During the command session, AXE may return page header information; this should be discarded when processing the response message.

The header information is expected to be always trailing a form feed <FF> and begins with a “WO”.

Below is an example of the header information returned from an AXE node. 

<FF>

WO      EXDBV0000GW-Z   951011   AT-3     TIME 951024 1547  PAGE    3

4.2.3.1 SLOMI response message

AXE Man-Machine command SLOMI will have as last character in the response message a sub-command prompt “:” (colon).

The SULTAN system shall use this “sub-command” option only for Measuring Program 7 (MP=7, see chapter 5.8.21)

For all other measuring programs (see chapter 5.8) the SULTAN system shall sent automatically sub-command “END” to end the SLOMI sub-command session and to obtain the command prompt “<”.

AXE will sent the message “CONCLUSION OF COMMAND SLOMI” followed by the command prompt “<”.

4.2.3.2 MONTI response message

AXE Man-Machine command MONTI will have as last character in the response message a sub-command prompt “:” (colon).

This “sub-command” option is used by the SULTAN system and depending on the action required, the SULTAN system shall sent one of the sub-commands “CON”, “SON”, “NXT” or “END”.

The SULTAN system shall sent sub-command “END” to end the MONTI sub-command session (Disconnect the monitoring function) and to obtain the command prompt “<”.

AXE will sent the message “CONCLUSION OF COMMAND MONTI” followed by the command prompt “<”.

Brief description of the MONTI sub-commands used by the SULTAN system:

· CON
Establish the monitoring function, assuming that a revertive call has been established prior.

· SON
Establish the monitoring function with speech facility, assuming that a revertive call has been established prior.

· NXT
Initiate monitoring on the next channel of the (2B1Q) ISDN line.

· END
Disconnect the monitoring function.

· See list of chapter 5.8 and chapters 5.8.11 and 5.8.20 for detailed descriptions of the AXE Man-Machine command MONTI and sub-commands used by the SULTAN system. 

4.2.4 Error Response Handling

Under some error conditions, AXE may return only the error messages with no response message. The SULTAN system shall search for the following error messages.

·  “NOT ACCEPTED”
- Check for command not accepted

· “FAULT CODE”

- Check for fault code

· “UNREASONABLE”
- Check for unreasonable value

· “FUNCTION BUSY”
- Check for function block busy

· “TIME OUT”

- Check for time out

Below are examples of some of the common error response messages.

4.2.4.1 Test Measuring Program not accepted 

Requesting a line test Measuring Program, which is not applicable for the service type.

Below is an example of an inappropriate SLOMI MP being requested:

Man-Machine command sent:

<SLOMI:SNB=0888202897,MP=7;

Command response message:

NOT ACCEPTED
FAULT CODE  14
SPEECH CONNECTION REQUIRED FOR SPECIFIED MP
<

4.2.4.2 Test Device Busy

Requesting a line test Measuring Program (MP) while the MTU line test device is busy testing.

Below is an example of a SLOMI MP being requested while the MTU is busy testing:

Man-Machine command sent:

<SLOMI:SNB=0396624024,MP=1;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV              SNB           MP  FCODE
LIBAE-103        0396624024    1   3

CONCLUSION OF COMMAND SLOMI

:

4.2.4.3 Invalid FNN

Attempt to perform line test on a FNN not recognised by the exchange.

Below is an example of a SLOMI MP being requested on a FNN not recognised by the exchange:

Man-Machine command sent:

<SLOMI:SNB=0394000000,MP=0;

Command response message:

NOT ACCEPTED
UNREASONABLE VALUE
(0)SNB=0394000033
<

4.2.4.4 Invalid Command

The test command not recognised by the exchange.

Below is an example of sending an invalid AXE Man-Machine command to the AXE node:

Man-Machine command sent:

<SStup:SNB=0394002054;

Command response message:

NOT ACCEPTED
COMMAND UNKNOWN
<

4.2.4.5 Invalid Command Format 

The test command has a wrong format.

Below is an example of requesting a line test with an invalid command format:

Man-Machine command sent:

<SLOMI:0394002054,MP=0;

Command response message:

NOT ACCEPTED
FORMAT ERROR
<

4.2.4.6 Command Restricted

The test command has not yet been authorised to run on the MTP port.

Below is an example of sending a command, which is restricted, by the port:

Man-Machine command sent:

<SLPLP;

Command response message:

NOT ACCEPTED
COMMAND RESTRICTED

<

4.2.4.7 AXE Inactivity Timeout 

The AXE Node will time out after ~ 5 minutes if no command is entered at the command prompt “<”.

Below is an example of the message return from the AXE node when no command is entered at the command prompt “<” after ~ 5 minutes:

<

TIME OUT
The AXE node will time out after ~ 8 minutes if no command is entered at the sub-command prompt “:”.

Below is an example of the message return from the AXE node when a measuring program is entered at the SLOMI sub-command prompt “:” after ~ 8 minutes:

:

TIME OUT
4.2.4.8 Switch Next failed to perform 

“Switch Next” (Test Key - SN) command will fail to perform if only one of the two B-channels is BUSY or in case both channels are BUSY and both channels have been monitored. 

Below is an example of attempting to perform a SWITCH NEXT on an ISDN service, with only one of the two B-channels BUSY or after attempting to perform after both channels have been monitored when both channels are BUSY (See also chapter 5.8.11.2 and 5.8.20.2).

Man-Machine command sent:

<MONTI:BNB=0883350794,SNB=0888202981;

Command response message:

:

READY FOR CONNECTION

:

Man-Machine sub-command sent:

SON; (or CON;)

Sub-command response message:

SPEECH MONITORING ESTABLISHED

:

Man-Machine sub-command sent:

NXT;

Sub-command response message:

NOT ACCEPTED

FAULT CODE 42

NO MORE (BUSY) CHANNELS PER DEVICE

CONCLUSION OF COMMAND MONTI

END

<

4.2.4.9 Monitoring on POTS failed to perform 

Line monitoring is only possible if the line is busy speaking. Attempt to perform line monitoring on an IDLE POTS line will result in an error response message.

Below is an example of attempting to perform line monitoring on an IDLE POTS service:

Man-Machine command sent:

<MONTI:BNB=0883350794,SNB=0888202980;

Command response message:

NOT ACCEPTED

FAULT CODE 40

B-CHANNEL / DEVICE NOT BUSY MARKED

<

4.2.4.10 Monitoring on ISDN failed to perform 

Line monitoring is only possible if one or both B-channels are busy speaking. Attempt to perform line monitoring on an IDLE ISDN line will result in an error response message.

Below is an example of attempting to perform line monitoring on an IDLE ISDN service:

Man-Machine command sent:

<MONTI:BNB=0883350794,SNB=0888202981;

Command response message:

NOT ACCEPTED

FAULT CODE 44

NO LINKED TASK INDIVIDUAL LOCATED

<

4.2.4.11 Ring and speak on POTS failed to perform 

Ring and speak (RS) is only possible on an IDLE POTS line.

Requesting the command on a POTS line NOT in IDLE state will result in an error response message.

Below is an example of attempting to perform a Ring and Speak command on a NON IDLE POTS service:

Man-Machine command sent:

<SLOMI:SNB=0888200512,MP=7,SNB=0883350666;

Command response message:

SUBSCRIBER LINE TEST

VERSION 1

DEV              SNB          MP  FCODE

LI3-2076         0888200512    7  20

:END;

CONCLUSION OF COMMAND SLOMI

<

4.2.5 Time Supervision

The SULTAN system shall have a configurable timer set for each of the MTU test keys. In an event of a timeout with no response, the SULTAN system should clear down the test session.

4.2.6 Node Enquiry

The SULTAN system shall perform a Node Enquiry on customer lines to determine the “Service type” and “Line status” using the AXE Man-Machine command (MMC) <STSUP> together with parameter “SNB=snb” as shown in example below.

The “snb” part of parameter “SNB=snb” shall be the FNN of the line to be tested.
This parameter “SNB=snb” is also used in various other Man Machine commands, see chapter 5.8.

Man-Machine command sent:

<STSUP:SNB=0394002033;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-33
IDLE


H'00
0394002033
IDLE

END

<
Node Enquiry on a POTS service.

4.2.6.1 Service Types

The Device type and Device number will be returned in the Command response message from AXE Man-Machine command (MMC) <STSUP>  located under the “DEV” field.

The “Device type” can be up to 9 characters and the “Device number” can be up to 7 digits separated by a “Hyphen” (eg. LIPRV5G-1 or LI3-1000499)

To identify the type of service (POTS or ISDN), the SULTAN system shall examine the “Device type” identifier under the “DEV” field from the <STSUP> command response message.

In below Device type-Device number “xxxxxxx” represents the device number.

The following Device type identifiers shall be recognised by the SULTAN system.

4.2.6.1.1 POTS

When one of the following Device Type identifiers is found, the SULTAN system shall map this into “POTS”.

· LI3-xxxxxxx

=> (Package 5, 6, 6.1 and EIN)

· LIMA-xxxxxxx

=> (Package EIN, via Media Gateway)

4.2.6.1.2 POTS via Integrated RIM (ESM/ARK Interface)

When the following Device Type identifier is found, the SULTAN system shall map this into “POTS” and shall also set an “Integrated Service Flag” for Intergrated RIM ESM/ARK which shall be used by other SULTAN system programs (e.g. Service Type Message for the Tester).

· LIRA1-xxxxxxx 
=> (Package 5, 6, 6.1 and EIN, POTS via ESM/ARK Integrated RIM)

· It shall be noted that ESM/ARK stands for the name of the (older type) communications protocol used between the exchange and this type of integrated RIM, it does not refer to the older cross-bar exchanges type ARK.

4.2.6.1.3 POTS via Integrated RIM or CMUX (V5.2 Interface)

When one of the following Device Type identifiers is found, the SULTAN system shall map this into “POTS” and shall also set an “Integrated Service Flag” which shall be used by other SULTAN system programs (e.g. Service Type Message for the Tester).

· LIV5-xxxxxxx
=> (Package 5, 6, 6.1 and EIN, POTS via V5.2 Interface, Single link,

      Integrated RIM)

· LIV5G-xxxxxxx
=> (Package 6, 6.1 and EIN, POTS via V5.2 Interface, Multi link,

Integrated RIM or Integrated CMUX)

· It shall be noted that V5.2 stands for the name of the communications protocol used between the exchange and this type of integrated RIM or CMUX.

4.2.6.1.4 ISDN

When one the following Device Type identifiers is found, the SULTAN system shall map this into “ISDN”.

· LIBAE-xxxxxxx 

=> (Package 5, 6, 6.1 and EIN, ISDN-E)

· LIBAMA-xxxxxxx 
=> (Package EIN, ISDN-E via Media Gateway)

4.2.6.1.5 ISDN via Integrated RIM or CMUX (V5.2 Interface)

When one of the following Device Type identifiers is found, the SULTAN system shall map this into “ISDN” and shall also set an “Integrated Service Flag” which shall be used by other SULTAN system programs (e.g. Service Type Message for the Tester).

· LIBAV5E-xxxxxxx
=> (Package 5, 6, 6.1 and EIN, ISDN-E via V5.2 Interface,

      Single link, Integrated RIM)

· LIBAV5G-xxxxxxx
=> (Package 6, 6.1 and EIN, ISDN-E via V5.2 Interface, Multi

    link, Integrated RIM or Integrated CMUX)

· It shall be noted that V5 stands for the name of the communications protocol used between   the exchange and this type of integrated RIM or CMUX.

4.2.6.1.6 ISDN Primary Rate

When one of the following Device Type identifiers is found, the SULTAN system shall map this into “ISDN” and shall also set a “Primary Rate Service Flag” which shall be used by other SULTAN system programs (e.g. Service Type Message for the Tester).

· LIPRA-xxxxxxx
=> (Pre Package 5, ISDN Primary Rate)

· LIPRAE-xxxxxxx
=> (Package 5, 6 and 6.1, ISDN Primary Rate)

· LIPRAGS-xxxxxxx
=> (Package 6, 6.1, ISDN Primary Rate – Direct from Group



Switch)

· LIPRVGS-xxxxxxx
=> (Package EIN, ISDN Primary Rate – Direct from Group Switch)

· LIPRAV5G-xxxxxxx
=> (Package 6, 6.1, ISDN Primary Rate via V5.2 Interface, Multi



 link)

· LIPRV5G-xxxxxxx
=> (Package EIN, ISDN Primary Rate via V5.2 Interface, Multi



link)

· LIPRAM-xxxxxxx
=> (Package EIN, ISDN Primary Rate – via Media Gateway)

· It shall be noted that ISDN Primary Rate services are not testable by the SULTAN system. 

SMC 622 shall be displayed to the user.

4.2.6.1.7 POTS PBX GDN

Group Directory Numbers (GDN) of POTS PBX services are expected to return a “Fault Code 17” in the response message from AXE Man-Machine command (MMC) <STSUP>.

Below is an example of the AXE Man-Machine Command (MMC) and response message:

Man-Machine command sent:

<STSUP:SNB=0397654321;

Command response message:

NOT ACCEPTED

FAULT CODE  17

PXR MUST BE SPECIFIED WITH GROUP NUMBER

(0)SNB=0397654321

Node Enquiry (stage 1) on a POTS PBX GDN service.

The SULTAN system shall recognise “FAULT CODE 17” from the response message and now perform a second AXE Man-Machine command (MMC) <STSUP>  with additional parameter “PXR=ALL” as shown in example below.

Man-Machine command sent:

<STSUP:SNB=0396622299,PXR=ALL;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-7764
IDLE


H'0D
0396622299
IDLE

PXR         PNB

B-0         0396622299

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-8034
IDLE


H'0D
0396622953
IDLE

PXR         PNB

B-0         0396622299

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-8370
IDLE


H'0D
0396622078
IDLE    ( last DEV identifier

PXR         PNB

B-0         0396622299

END

Node Enquiry (stage 2) on a POTS PBX GDN service.

To identify the service type of the PBX service (POTS or ISDN), the SULTAN system shall extract the last found “Device type identifier” under the “DEV” field from the <STSUP, PXR=ALL> command.

The service identification shall be according chapters 4.2.7.1.1 to 4.2.7.1.5.

The SULTAN system shall extract the information as highlighted in above example and display the information in the same format to the user then calculate how many lines are considered to be “IDLE”, “BUSY” or “BLOCKED” using the status information as found under the “STATE” field.

Any condition other then “IDLE” or “BUSY” is considered “BLOCKED”.
The SULTAN system shall display the calculated status information to the user.

· See chapters 4.5.2, 5 and 5.1.2 of document “PS0028/TD-01-008, SULTAN Functional Specification”  for more information concerning AXE POTS-PBX. 

4.2.6.1.8 ISDN PBX GDN

Group Directory Numbers (GDN) of ISDN PBX services are expected to return a “Fault Code 23” in the response message from command <STSUP>.

Below is an example of the AXE Man-Machine Command (MMC) and response message:

Man-Machine command sent:

<STSUP:SNB=0888202995;

Command response message:

NOT ACCEPTED

FAULT CODE  23

SUBSCRIBER NUMBER STATE IS UNOBTAINABLE

0)SNB=0888202995

Node Enquiry (stage 1) on an ISDN PBX GDN service.

The SULTAN system shall recognise “FAULT CODE 23” from the response message and now perform the Man-Machine command (MMC) <IUPDP> together with parameter “PBX=Apbx” to obtain all the line interface devices associated with the GDN as shown in example below.

The “pbx” part of parameter “PBX=Apbx” shall be the GDN (FNN) of the line to be tested.

Man-Machine command sent:

<IUPDP:PBX=A0888202995;

Command response message:

ISDN-E PBX DEVICE DATA

PBX              DEV
A0888202995      LIBAE-97
                 LIBAE-101

END
Node Enquiry (stage 2) on an ISDN PBX GDN service.

To obtain the status of all the Line Interface devices associated with the GDN the SULTAN system shall now perform Man-Machine command (MMC) <STDEP> together with parameter “DEV=dev”.

The “dev” part of parameter “DEV=dev” shall be the extracted Line Interface device information (see chapter 4.2.7.1.10).

If more then one Line Interface device is associated with the GDN (in above example two LIBAE devices) then the SULTAN system shall use all the found devices in the “dev” part of parameter “DEV=dev”, separating each device with an “&” (ampersand) character as shown in example below.

The AXE Node can accept Man-Machine command strings with a maximum of 160 characters.

In this case of using Man-Machine command STDEP, 12 characters are used for the command name and parameter (“STDEP:DEV=”, “;” and the “return” character) and therefore the maximum useable string length for the “dev” part of parameter “DEV=dev” is 160-12=148 characters.

In case of GDN’s with a considerable amount of Line Interface devices associated the SULTAN system shall use this 148 character space to fill with as many as possible devices each separated with an “&” character.

If the amount of devices is too large to fit into this 148 character space then the SULTAN system shall truncate this space to approx. 16 to 24 devices depending on the length of the device and also display the following message to the user;

<WARNING : TOO MANY PBX LINES TO DISPLAY COMPLETE STATUS DETAILS> (SMC 606).

Man-Machine command sent:

<STDEP:DEV=LIBAE-97&LIBAE-101;

Command response message:

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB          SNBST  LIST

LIBAE-97       BUSY                    H’0   0888202897   IDLE   YES

                                             0888202991   BUSY

                                             0888202997   BUSY

                                             0888202995   IDLE

LIBAE-101      BUSY                    H’0   0888202981   IDLE

                                             0888202993   IDLE

                                             0888202995   IDLE

END
Node Enquiry (stage 3) on an ISDN PBX GDN service.

To identify the service type of the PBX service (POTS or ISDN), the SULTAN system shall extract the last found “Device type identifier” under the “DEV” field from the <STDEP> command.

The service identification shall be according chapters 4.2.7.1.1 to 4.2.7.1.5.

The SULTAN system shall extract the information as highlighted in above example and display the information in the same format to the user, then calculate how many lines are considered to be “IDLE”, “BUSY” or “BLOCKED” using the status information as found under the “STATE” field.

Any condition other then “IDLE” or “BUSY” is considered “BLOCKED”.
The SULTAN system shall display the calculated status information to the user.

· See chapters 4.5.5, 5 and 5.1.5 of document “PS0028/TD-01-008, SULTAN Functional Specification” for more information concerning AXE ISDN-PBX. 

4.2.6.1.9 Number Ported, Number Redirection or Disconnected Services

Number Ported or Number Redirection services are services where the FNN has been ported to an other carrier using the Local Number Portability (LNP) functionality and/or the service has been allocated a new number (Re-directed or Diverted) using the Number Redirection facility.

Disconnected services are services where the FNN is not assigned to a Line Interface Circuit (hardware).

In both cases is the FNN not assigned to a Line Interface Circuit.

Below is an example of the AXE Man-Machine Command (MMC) and response message:

Man-Machine command sent:

<STSUP:SNB=0394002033;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST




NC

0394002033

END

<
Node Enquiry on a Ported or Disconnected service.

The SULTAN system shall examine the “ADM” (Administrative State) field and when the identifier “NC” (Not Connected) is found continue with the procedure as described in chapter 4.2.8.

4.2.6.1.10 Device Type and Device Number

The SULTAN system shall extract the Device Type and Device Number (connected Line Interface Circuit) from the Command response message from AXE Man-Machine command (MMC) <STSUP>.
The SULTAN system shall extract all the information under the “DEV” field.

The device information shall be stored in the format as found.

The device information shall be used as parameter “DEV=dev” in various Man-Machine commands where “dev” represents the extracted device information (see chapter 5.8).

Below are two examples of the AXE Man-Machine Command (MMC) and response messages:

Man-Machine command sent:

<STSUP:SNB=0394002033;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-107
IDLE


H'00
0394002033
IDLE

END

<
Node Enquiry on a POTS service.

Man-Machine command sent:

<STSUP:SNB=0394002034;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LIBAE-34
IDLE


H'00
0394002034
IDLE

END

<
Node Enquiry on an ISDN service.

4.2.6.2 Line Status POTS / ISDN

4.2.6.2.1 Line Status POTS

To identify the status of a POTS line, the SULTAN system shall examine the identifiers under the “STATE” and “SNBST” fields from the <STSUP> command response message and map the status into one of the following SULTAN system categories.

· IDLE


When the following “STATE” and “SNBST” identifier combination is found, the SULTAN system shall map this into “IDLE”.

STATE = IDLE and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LI3-107
IDLE


H'0D
0394002033
IDLE

END

<
Node Enquiry on a POTS service in IDLE condition.

· BUSY

When one of the following “STATE” and “SNBST” identifier combinations are found, the SULTAN system shall map this into “BUSY”.

STATE = BUSY and SNBST = (not BLOC)

or

STATE = INCO and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LI3-107
BUSY


H'07
0394002033
BUSY

END

<
Node Enquiry on a POTS service in BUSY condition.

· LINE LOCK OUT

When the following “STATE” and “SNBST” identifier combination is found, the SULTAN system shall map this into “LINE LOCK OUT”.

STATE = LOUT and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LI3-107
LOUT


H'0E
0394002033
BUSY

END

<
Node Enquiry on a POTS service in Line-Lock-Out condition.

· UNDER TEST

When the following “STATE” and “SNBST” identifier combination is found, the SULTAN system shall map this into “UNDER TEST”.

STATE = TEST and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LI3-107
TEST


H'16
0394002033
BUSY

END

<
Node Enquiry on a POTS service in TEST condition.

· BLOCKED / FAULTY

When one of the following “STATE” and “SNBST” identifier combinations are found, the SULTAN system shall map this into “BLOCKED / FAULTY”.

STATE = BLOC or STATE = SEAL or STATE = LIBL and SNBST = (not BLOC)

or

SNBST = BLOC

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LI3-107
BLOC
MBL

H'06
0394002033
IDLE

END

<
Node Enquiry on a POTS service in BLOCKED condition (STATE field checked).

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LI3-107
xxxx


xxxx
0394002033
BLOC

END

<
Node Enquiry on a POTS service in BLOCKED condition (SNBST field checked).

· UNKNOWN

When non of the “STATE” and “SNBST” identifier combinations are recognised or no line state information is returned, the SULTAN system shall map this into “UNKNOWN”.

4.2.6.2.2 Line Status ISDN

To identify the status of an ISDN line, the SULTAN system shall examine the identifiers under the “STATE”, “ABS” and “SNBST” fields from the <STSUP> command response message and map the status into one of the following SULTAN system categories.

· IDLE

When the following “STATE”, “ABS” and “SNBST” identifier combination is found, the SULTAN system shall map this into “IDLE”.

STATE = IDLE, ABS = H'00 and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LIBAE-34
IDLE


H'00
0394002034
IDLE

END

<
Node Enquiry on an ISDN service in IDLE condition.

· BUSY

When one of the following “STATE”, “ABS” and “SNBST” identifier combination is found, the SULTAN system shall map this into “BUSY”.

STATE = BUSY or STATE = INCO, ABS = H'00 and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LIBAE-34
BUSY


H'00
0394002034
BUSY

END

<
Node Enquiry on an ISDN service in BUSY condition.

· UNDER TEST

When the following “STATE”, “ABS” and “SNBST” identifier combination is found, the SULTAN system shall map this into “UNDER TEST”.

STATE = TEST, ABS = H'00 and SNBST = (not BLOC)

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LIBAE-34
TEST


H'00
0394002034
BUSY

END

<
Node Enquiry on an ISDN service in TEST condition.

· BLOCKED / FAULT

When one of the following “STATE”, “ABS” and “SNBST” identifier combinations are found, the SULTAN system shall map this into “BLOCKED / FAULT”.

STATE = BLOC or STATE = SEAL or STATE = LIBL

or

SNBST = BLOC

or 

ABS = not H’00

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LIBAE-34
BLOC
ABL

xxxx
0394002034
xxxx
END

<
Node Enquiry on an ISDN service in BLOCKED condition (STATE field checked).

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LIBAE-34
xxxxx


xxxx
0394002034
BLOC

END

<
Node Enquiry on an ISDN service in BLOCKED condition (SNBST field checked).

Command response message example:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST
LIBAE-34
xxxxx


H'0C
0394002034
xxxxx

END

<
Node Enquiry on an ISDN service in BLOCKED condition (ABS field checked).

· UNKNOWN

When non of the “STATE”, and “SNBST” identifier combinations are recognised or no line state information is returned, the SULTAN system shall map this into “UNKNOWN”.

4.2.6.3 Device Status POTS / ISDN

After the SULTAN system has identified the “Type” (POTS or ISDN) and “Status” of the line (IDLE, BUSY, LLO ect.), the SULTAN system shall now request the Status of the connected Device(s).

This shall only be the case for POTS devices single line, ISDN devices single line and for ISDN devices PBX (see also chapter 5.8 note 5 and notes below).

The SULTAN system shall perform a “Node Enquiry” on the Customer line Device to determine the Status of the device using the Man Machine command (MMC) <STDEP> together with parameter “DEV=dev” (see chapter 4.2.7.1.10) as shown in examples below.

The SULTAN system will not interpret the response message.

Man-Machine command sent:

<STDEP:DEV=LI3-2048;

Command response message:

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB          SNBST  LIST

LI3-2048       IDLE                    H’D   0888202990   IDLE

END
Node Enquiry on a POTS device.

Man-Machine command sent:

<STDEP:DEV=LIBAE-101;

Command response message:

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB          SNBST  LIST

LIBAE-101      IDLE                    H’D   0888202995   IDLE

END
Node Enquiry on an ISDN device.

Note:
Display Device Status shall not be performed on ISDN Primary Rate Devices (LIPRA, LIPRAE, LIPRV5G, LIPRAGS, LIPRVGS, LIPRAV5G and LIPRAM).

The SULTAN system shall present the user with a message (SMC 622) indicating that PRA services are not supported by the SULTAN system.

· See chapter 4.2.7.1.8 for more information concerning device status on AXE ISDN-PBX. 

4.2.6.4 ADM and RIM data base enquiry

The SULTAN system shall extract the subscriber number (FNN) under the “SNB” field from the <STDEP> command response message.

The FNN shall be used by the SULTAN system to enquire the ADM (for services connected via a CMUX) and RIM (for services connected via a RIM) databases for existence of the FNN in one or both of the databases.

In case an ADM and/or RIM database FNN match is found, the appropriate (CMUX and/or RIM) Line Test Device shall be activated using the matching FNN to perform line tests on the service.

In case an ADM and/or RIM database FNN match is not found, the appropriate exchange Line Test Device (MRT or MTU) shall be activated using the FNN entered by the user to perform line tests on the service.

Below is an example of a MMC <STDEP> response message for a POTS service.

Command response message:

DEVICE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-33
IDLE


H'00
0394002033
IDLE

END
<
Node Enquiry on a POTS service.

4.2.6.5 Multiple Subscriber Number (MSN) services

Multiple Subscriber Number is a service where a line can be allocated more than 1 FNN.

As MSN services can have multiple FNNs and the ADM and/or RIM database may store only one FNN per line, the SULTAN system must always extract all the FNNs associated with the MSN service first.

The SULTAN system shall extract all FNNs under the “SNB” field from the <STDEP> command response message and store them in a temporarily list.

All FNNs in the list shall be used by the SULTAN system to enquire the ADM (for services connected via a CMUX) and RIM (for services connected via a RIM) databases for existence of one of the FNNs in one or both of the databases.

In case an ADM and/or RIM database FNN match is found, the appropriate (CMUX and/or RIM) Line Test Device shall be activated using the matching FNN to perform line tests on the service.

In case an ADM and/or RIM database FNN match is not found, and there are no more FNN's in the list, the appropriate exchange Line Test Device (MRT or MTU) shall be activated using the FNN entered by the user to perform line tests on the service.

Below is an example of a MMC <STDEP> response message for a POTS service with MSN.

Command response message:

DEVICE STATE DETAILS

DEV
STATE
BLS
ADM
ABS
SNB

SNBST

LI3-33
IDLE


H'00
0394002033
IDLE






0394002034





0394002035






0394002036

END
<
Node Enquiry on a POTS MSN service.

4.2.7 Number Ported, Number Redirection and Disconnected Service enquiry

The SULTAN system shall perform a Number Ported, Number Redirection or Disconnected Service enquiry if the FNN has the Administrative State marked as “NC” from the Node Enquiry (See chapter 4.2.7.1.9.) using the Man-Machine command (MMC) <SUSCP> together with parameter “LIST” as shown in examples below. The Sultan system shall also be able to recognise "Unknown Carriers".
4.2.7.1 Number Ported Service enquiry

A FNN is considered to be a Number Ported service if the “Interception service code”  “ICS” under the “SCL” (Service class) field in the response message has the value “ICS-6”.

The message “NUMBER PORTED” (SMC 670) shall be displayed to the user.

Man-Machine command sent:

<SUSCP:SNB=0350601018,LIST;

Command response message:

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-6
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

Enquiry on a Number Ported service.

4.2.7.2 Number Redirection Service enquiry

A FNN is considered to be a Number Redirection service if the “Interception service code”  “ICS” under the “SCL” (Service class) field in the response message has the values “ICS-7” or “ICS-8”.

The message “NUMBER REDIRECTION” (SMC 671) shall be displayed to the user.

Man-Machine command sent:

<SUSCP:SNB=0350601018,LIST;

Command response message:

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-7 (or ICS-8)

                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

Enquiry on a Number Redirection service.

4.2.7.3 Unknown Carrier

A FNN is considered to be Ported to an Unknown Carrier if the “Interception service code”  “ICS” under the “SCL” (Service class) field in the response message has the values “ICS-9” to “ICS-15.

The message “NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER” (SMC 94) shall be displayed to the user.

Man-Machine command sent:

<SUSCP:SNB=0350601018,LIST;

Command response message:

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-10 (can be ICS-9 to 15)
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

Enquiry on Ported to an Unknown Carrier.

4.2.7.4 Disconnected Service enquiry

A FNN is considered to be a Disconnected Telstra service if the “Interception service code”  “ICS” under the “SCL” (Service class) field in the response message has a value of less than 6 or no “ICS” code at all.

The message “NUMBER NOT CONNECTED” (SMC 203) shall be displayed to the user.

Man-Machine command sent:

<SUSCP:SNB=0350601019,LIST;

Command response message:

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601019                        NC  DRB-1

                                      ICS-2  (can be ICS-1 to ICS-5 or blank)
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

Enquiry on a Disconnected service.

· See chapter 4.5.3 and 5.1.3 of document “PS0028/TD-01-008, SULTAN Functional Specification” for more information concerning Ported and Disconnected services.

5. TEST Descriptions

5.1 AXE ABBREVIATIONS

ABL

Automatically Blocked by APT

ABS

Absolute state. Range from H'00 to H'FF

ADM

Administrative state

BLOC
Blocked line

BLS

Blocking state

CAB

Capacitance measurement between a-wire & b-wire (nF)

CAE

Capacitance measurement between a-wire & Earth/Ground with b-wire 


disconnected (nF)

CBE

Capacitance measurement between b-wire & Earth/Ground with a-wire 


disconnected (nF)

DEV

Device identity or LI number of the FNN (eg. DEV = LIBAE-33)

DIP

Digital path

DSL

Digital device

DPFAULT
Device processor fault in the line device

FV 

Excess foreign voltage has been detected. Not possible to measure (ie. no readings will return).

FVAB
Foreign battery between a-wire & b-wire (V)

FVAE

Foreign battery between a-wire & Earth/Ground (V)

FVBE

Foreign battery between b-wire & Earth/Ground (V)

HW

Fault in DP or hardware. (ie. no readings will return)

INV

Low accuracy result or short circuit - not possible to determine results

IRAB

Insulation resistance between a-wire & b-wire (KOhm)

IRABA
Insulation resistance between a-wire & -48v (KOhm)

IRABE
Insulation resistance to Earth/Ground a & b wire connected (KOhm)

IRBBA
Insulation resistance between b-wire & -48v (KOhm)

IRBE

Insulation resistance between b-wire & Earth/Ground (KOhm)

LACC

Presented result is of low accuracy due to line conditions. (ie. Readings will still 
return)

LAFAULT
Line activation failure

LTLBT
To indicate whether the bit error rate exceeds the threshold limit at loopback  test

MP

Measuring program (0 - 14)

SC

Short circuit on a branch of the circuit. Not possible to measure. (ie. no readings 
will return)

SNB

Subscriber number (eg. FNN of the line under test)

SNBST
Subscriber number states

STAB

Unstable line conditions. Not possible to measure (ie. no readings will return).

STATE
State of the device

TOTRAN
Test of transmission on digital subscriber line circuits. This is a measurement of 
the signal power in the line circuit to determine whether it will pass the minimum power test. (Vrms)

5.2 TEST RESULT DISPLAY

The SULTAN system supports two methods of displaying AXE response messages, “Interpreted” and “Un-interpreted” (un-interpreted is also called “raw”).

However, not all Display requests and Test response messages can be displayed in an interpreted mode.

For the response messages where interpretation is not possible the response messages will be displayed in the same (un-interpreted) format as returned from the AXE node.

5.2.1 Un-interpreted display

The SULTAN system will not interpret the response messages from the following commands before displaying to the user:

· Full Test (FT) - (SLOMI, MP=11)

· Decadic Dial (DD) - (SLOMI, MP=4)

· Display Device Status (DE) - (STSUP, Dev)

· Display Subscriber (DS) - (SUSCP) 

· Line Circuit Test (LC) - (SLOCI)

· Multi-Layer Test (MT) - (DTMDP)

· NT1 Loop Back(NL) - (SLOMI, MP=9)

· NT1 Signature Test (NS) - (SLOMI, MP=10)

· Service Button (SB) - (SLOMI, MP=7)

· VF Dial Test (VF) - (SLOMI, MP=4)

Note:
The information required to be passed on to the user in un-interpreted mode is being printed bold in the example response messages.

5.2.2 Interpreted display

The SULTAN system will interpret the response messages from the following commands before displaying to the user if this mode is requested:

· Display Line Status (DL) - (STSUP, SNB)

· Foreign Battery (FB) - (SLOMI, MP=0)

· Foreign Battery to Ground (FG) - (SLOMI, MP=0)

· Low Scale Resistance (L) - (SLOMI, MP=1)

· Low Scale Resistance to Ground (LG) - (SLOMI, MP=1)

· Open Circuit Test (O) - (SLOMI, MP=11)

· Package Test (P) - (SLOMI, MP=1)

· Resistance (R) - (SLOMI, MP=1)

· Resistance/Capacitance (RC) - (SLOMI, MP=1)

· Resistance to Ground (RG) - (SLOMI, MP=1)

5.3 TEST RESPONSES

There are some variations in the “SLOMI” line test response messages returned from AXE. 

5.3.1 Foreign Voltage Test Response

Format:

Fvxx

(FVAE/FVBE/FVAB) measured values in Volts


Rcode

(FV/SC/STAB/LACC/HW)


FVReadings
(Can be -ve for DC readings. May not be obtainable) 


FVResult
(PASS - Measured Voltage is less than threshold)




(FAIL - Measured Voltage is greater than threshold)

· Above mentioned Voltage thresholds are not related to the SULTAN system, but are set within the AXE exchange.

Example 1: - Measured Voltage readings are all normal.

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

Example 2: - Some DC Measured Voltage readings are of Low accuracy and -ve.

FOREIGN VOLTAGE TESTS

DC                       AC

FVAE     FVBE    FVAB    FVAE    FVBE    FVAB

-8.2     LACC    LACC    0.0     0.0     0.0

PASS     -6.3    0.0     PASS    PASS    PASS

         PASS    PASS

Example 3: - AC Measured Voltage readings are NOT obtainable.

FOREIGN VOLTAGE TESTS

DC                       AC

FVAE     FVBE    FVAB    FVAE    FVBE    FVAB

-8.2     LACC    LACC    LACC    LACC    LACC

PASS     -6.3    0.0             

         PASS    PASS

5.3.2 Resistance Test Response

Format:

Irxxx

(IRAE/IRBE/IRABA/IRBBA/IRAB) measured values in KOhm


Rcode

(FV/SC/STAB/LACC/HW)


IRReadings
(+ve readings only, can have greater than ‘>‘ sign. May not be

obtainable)


IRResult
(PASS - Measured Resistance is less than threshold)




(FAIL - Measured Resistance is greater than threshold)

· Above mentioned Resistance thresholds are not related to the SULTAN system, but are set within the AXE exchange.

Example 4: - Measured Resistance readings are all normal

INSULATION RESISTANCE TESTS

IRAE        IRBE       IRABA      IRBBA      IRAB

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

PASS        PASS       PASS       PASS       PASS

Example 5: - Some measured Resistance readings are of low accuracy and below the threshold.

INSULATION RESISTANCE TESTS

IRAE        IRBE       IRABA      IRBBA      IRAB

LACC        LACC       LACC       LACC       2.830K

>10000K     3.473K     160.900K    >10000K   FAIL

PASS        FAIL       FAIL        PASS     

Example 6: - No Resistance readings are obtainable. (eg. LLO condition)

INSULATION RESISTANCE TESTS

IRAE        IRBE       IRABA      IRBBA      IRAB

LACC        LACC       LACC       SC         SC

>10000K     3.473K     160.900K       

PASS        FAIL       FAIL             

Example 7: - Some measured Resistance readings are NOT obtainable.

INSULATION RESISTANCE TESTS

IRAE        IRBE       IRABA      IRBBA      IRAB

STAB        STAB       STAB       STAB       STAB

5.3.3 Capacitance Test Response

Format:

Cxx

(CAE/CBE/CAB) measured values in nF


Rcode

(FV/SC/STAB/LACC/HW.)


CReadings
(+ve readings only. May not be obtainable.) 

Example 8: - Measured Capacitance readings are all normal.

CAPACITANCE MEASUREMENTS

CAE      CBE     CAB     BRK

9        9       3       NO

Example 9: - Measured Capacitance readings are of low accuracy.

CAPACITANCE MEASUREMENTS

CAE      CBE     CAB     BRK

LACC     LACC    1480    NO

9        9

Example 10: - No measured Capacitance readings due to short circuit.

CAPACITANCE MEASUREMENTS

CAE      CBE     CAB     BRK

SC       SC      SC      INV


· Refer to the SULTAN Tester Interface Requirements Specification document (PS0028/TD-01-009) for the layouts of all the AXE tester screens.

5.4 AXE SLOMI FCODE 

Below is a table describing all the FCODE’s which may return in a SLOMI response message:

FCODE
TEST RESULT (Y/N)
REASON
SULTAN HANDLING

1
-

(ie. Most likely not)
Test device blocking requested.
Display SMC 571

=> “AXE SLOMI FCODE %S “

2
-
Test not allowed on line.
“

3
N
Congestion on test access. Line test device (LTD) busy.
Display SMC 587

=> “TEST DEVICE BUSY (AXE FCODE 3)”

4
-
Test discontinued.
Display SMC 571

=> “AXE SLOMI FCODE %S “

5
-
Test not allowed. Measuring program is not applicable for subscriber line.
“

6
Y
Line lockout (LLO). MP=0,1,11 &12.
Display test results by ignoring the Fcode.

7
Y
Line manually blocked. Information code only.
Display test results by ignoring the Fcode.

8
-
Line semi-permanently connected.
Display SMC 571

=> “AXE SLOMI FCODE %S “

9
-
PBX route. Specify DEV instead of SNB.
“

10
-
Testing on line not possible. (eg. bypass FNN etc..)
“

11
-
Busy measuring device.
“

12
-
All measuring devices blocked.
“

13
-
Function not supported for specified device/subscriber number.
“


14
-
Combination of nominated measuring device and LI individual is not allowed.
“

15
-
Fault / congestion in CJ/KR.
“

16
-
Required hardware is not available.
“

17
Y
Subscriber line automatically. Information code only.
Display test results by ignoring the Fcode.

18
-
Fault or congestion in the time switch.
Display SMC 571

=> “AXE SLOMI FCODE %S “

19
-
Fault or congestion on connection to the operator.
“

FCODE
TEST RESULT (Y/N)
REASON
SULTAN HANDLING

20
N
Subscriber line busy.
Display SMC 587

=> “BUSY SPEAKING”

21
-
Test continued. 
Display SMC 571

=> “AXE SLOMI FCODE %S “

22
Y
Trimming of capacitance is initiated.

Information code only.
Display test results by ignoring the Fcode.

23
- 
No SEPRM equipment connected.
Display SMC 571

=> “AXE SLOMI FCODE %S “

24
-
No unblocked ACCS module is connected.
“

25
-
Seized hardware can not perform this test.
“

26
-
Fault/congestion in concentrator.
“

27
-
Line not fully connected. (eg. no EM or TS connected)
“

28
-
MP not available
“

29
-
No Intermediate Elements (IE) detected
“

Summary:

FCODE = 3, 20 
=> SULTAN SMC’s

FCODE = 6,7,17,22 
=> Ignore and display test results

Other FCODE’s 
=> AXE SLOMI FCODE %s

5.5 AXE REPORT HANDLING FLOW CHART

The SULTAN system shall handle AXE response messages as shown in the following flow chart:
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5.6 AXE LINE MONITORING FLOW CHART

Below flow chart shows the AXE line monitoring procedure (see chapter 5.8.11).
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5.6.1 SULTAN Message Code’s (SMC)

Below is a list of SULTAN Message Code’s (SMC) used for the AXE line monitoring and other functions:

SMC
Message

SMC 9
AXE NODE – CUSTOMER NUMBER UNREASONABLE VALUE

SMC 94
NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER

SMC 203
NUMBER NOT CONNECTED

SMC 206
ERROR WHILE ACCESSING AXE NODE

SMC 211
AXE NODE – FUNCTION BLOCK BUSY

SMC 390
COMMAND NOT ACCEPTED BY AXE NODE

SMC 442
LTD %s CONNECTION FAULTY-KEY RESPONSE TIMEOUT

SMC 456
TEST IN PROGRESS. SULTAN WILL TIME OUT IN %s. PLEASE WAIT ...

SMC 509
RESET REQUIRED

SMC 547
MONITOR TIMEOUT

SMC 548
MONITOR - 10 SEC

SMC 556
LINE STATUS (%S) OK – PROCEDING WITH REVERTIVE CALL REQUEST, PLEASE WAIT…

SMC 558
LINE STATUS (%S) NOT VALID FOR REVERTIVE CALL

SMC 567
POSSIBLE UNSUPPORTED AXE TEST DEVICE (SULT-D)

SMC 571
AXE SLOMI FCODE (%)

SMC 584
AXE FAULT CODE (%)

SMC 587
CAN’T TEST THIS NUMBER – TEST DEVICE BUSY (AXE FCODE 3)

SMC 588
BUSY SPEAKING

SMC 592
SPEAK AND MONITORING APPLIED

SMC 606
WARNING : TOO MANY PBX LINES TO DISPLAY COMPLETE STATUS DETAILS

SMC 622
UNSUPPORTED ISDN PRIMARY RATE SERVICE

SMC 670
NUMBER PORTED

SMC 671
NUMBER REDIRECTION

5.7 DC FOREIGN BATTERY SCALING

Foreign battery (foreign potential) is the occurrence of a foreign potential measured on a line under test while no potential is expected.

A foreign battery fault condition is in most cases caused by a leakage or direct metallic connection from the pair under test to another pair or pairs who are most likely connected to line interface circuits of an exchange (In most cases are line circuits connected to the 48V Exchange battery)

The Foreign Battery power source is considered of an unknown value, (in case the LTD is not capable to measure this value according PSTS Line Test Device Specification PS0028/TD-00-005, chapter 2.4.1.2) the SULTAN system therefore assumes that the FB power source is the Exchange Battery potential and shall have an average value of - 48 V. 

The SULTAN system uses a standardised method of measuring “Foreign battery” (FB). This means that Foreign Battery shall be measured  (according above LTD spec.) across a reference resistor of 200 KOhm.

The Ericsson AXE Line Test Device MTU measures Foreign Battery across a reference resistor of 100 KOhm.

The SULTAN system shall scale all DC voltage values returned by the AXE MTU using the formula below:

Vfb = (9600 * Vaxe) / (4800 + (100 * Vaxe)),

where:
Vfb is the standard foreign battery measurement across 200 KOhm, and


Vaxe is the AXE MTU measurement across 100 KOhm.

5.7.1 Formula derivation

The formula defined above was derived using the following steps:

Standard foreign battery is measured across a 200 KOhm resistor in series with an unknown leak-resistance from a -48 Volt source.

AXE MTU foreign battery is measured across a 100 KOhm resistor in series with an unknown leak-resistance from a 48 Volt source.

So:

Vfb
= (Rstd * Vsrc) / (Rstd + Rf), and

Vaxe
= (Raxe * Vsrc) / (Raxe + Rf)

where:
-Vfb is the voltage measured across a standard resistor Rstd,

-Rstd is the standard measuring resistor at 200 KOhm,

-Vaxe is the voltage measured by the AXE MTU across the resistor Raxe,

-Raxe is the measuring resistor used by the AXE MTU at 100 KOhm,

-Vsrc is the battery source and is assumed to be exchange battery at 48 Volts, and

-Rf is the leakage resistance.

=>
Rf = ((200 * 48) /  (Vfb)) - 200, and

Rf = ((100 * 48) / (Vaxe)) - 100

=>
((200 * 48) / (Vfb)) - 200 = (100 * 48) / (Vaxe) - 100

=>
9600 / Vfb = (4800 / Vaxe) + 100

=>
1 / Vfb = (4800 / (9600 * Vaxe)) + (100 / 9600)

=>
1 / Vfb = (4800 + (100 * Vaxe)) / (9600 * Vaxe)

=>
Vfb = (9600 * Vaxe) / (4800 + (100 * Vaxe))

5.8 AXE MAN-MACHINE COMMANDS / SULTAN TEST KEY MAPPING

The table below outlines the AXE Man-Machine (MMC) commands and sub-commands used by the SULTAN system, and the corresponding SULTAN Test Key mapping.

The SULTAN system shall not interpret ISDN specific response messages. 

SULTAN Tests

+

(Test Key)
AXE Man-Machine Commands

(sub-commands)
Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(AXE)

See note 1.

Automatic Display Line Status

*For Node Enquiry  on POTS / ISDN
STSUP:SNB=fnn;

See note 6.


Y
P/I
Unnnnnnn.axe

See note 2.

Automatic PBX Line Status

*For Node Enquiry  on POTS / ISDN PBX line, Package 4 only
STSUP:SNB=fnn,PRX=ALL;


Y
P/I
Xnnnnnnn.axe

Automatic Display PBX line device

* For Node Enquiry on ISDN PBX line for Package 5 and 6
IUPDP:PBX = A{GDN};


Y
I
Qnnnnnnn.axe

Automatic Display Device Status

* for Node Enquiry on POTS / ISDN

See note 5.
<STDEP:DEV= {device #};

or

<STDEP:DEV={device #}&

{device #}; See note 7.
Y
P/I
L#_*.axe

See note 3.

Automatic Display Subscriber

* For Node Enquiry on LNP only
<SUSCP:SNB=fnn,LIST;
Y
-
Ynnnnnnn.axe

Automatic AC Volt test
<SLOMI:SNB=fnn,MP=0;
Y
P/I
Fnnnnnnn.axe

Decadic Dial (DD)

-CR F2-0002
:MP=4;
N
P
Ennnnnnn.axe

Display Device Status (DE)
<STDEP:DEV= {device #};


Y
P/I
L#_*.axe

See note 3.

Display Line Status (DL)
<STSUP:SNB=fnn;
Y
P/I
Unnnnnnn.axe

Display Subscriber (DS)
<SUSCP:SNB=fnn,LIST;
Y
P/I
Ynnnnnnn.axe

Foreign Battery (FB)
<SLOMI:SNB=fnn,MP=0;
N
P/I
Fnnnnnnn.axe

Foreign Batt Gnd (FG)
<SLOMI:SNB=fnn,MP=0;
N
P/I
Fnnnnnnn.axe

Full Test (FT)
<SLOMI:SNB=fnn,MP=11;
N
P/I
Innnnnnn.axe

Line Circuit Test (LC)
<SLOCI:SNB=fnn;
N
P/I
Cnnnnnnn.axe

Low Scale Res  (L)
<SLOMI:SNB=fnn,MP=1;
N
P/I
Mnnnnnnn.axe

Low Scale Res Gnd (LG)
<SLOMI:SNB=fnn,MP=1;
N
P/I
Mnnnnnnn.axe

SULTAN Tests

+

Test Key
AXE Man-Machine Commands

(sub-commands)
Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(AXE)

See note 1.

Monitor (MO)



<EXTPE; (Clear tester position if exists for monitoring)

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

<MONTI: BNB=Tester's fnn, DEV={dev#}; 

:CON;  (Set up Monitor on 1st B channel)
N
P/I



EXTPE.axe

Bnnnnnnn.axe

MI_*.axe (for POTS)

ME_*.axe (for ISDN)

See note 4.

Conn.axe

Switch Next (SN)
:NXT;  (Switch to next channel)

:CON; (Monitor 2nd B channel)
Y
I
NXT_*.axe

CONN.axe

RESET <TAB>
:END;  (End monitor mode)

<EXTPE; (Clear tester position)
Y
P/I
ENDMONTI.axe

EXTPE.axe

Multi-Layer Test (MT)
<DTMDP:DEV= {dev #};
Y
I
DL_*.axe

See note 4.

NT1 Loop Back (NL)
<SLOMI:SNB=fnn,MP=9;
N
I
Lnnnnnnn.axe

NT1 Signature Test (NS)
<SLOMI:SNB=fnn,MP=10;
N
I
Snnnnnnn.axe

Open Circuit Test (O)
<SLOMI:SNB=fnn,MP=11;
N
P/I
Innnnnnn.axe

Package Test (P)
<SLOMI:SNB=fnn,MP=1;
N
P/I
Mnnnnnnn.axe

Resistance / Capacitance (RC) 
<SLOMI:SNB=fnn,MP=1;
N
P/I
Mnnnnnnn.axe

Resistance (R)
<SLOMI:SNB=fnn,MP=1;
N
P/I
Mnnnnnnn.axe

Resistance Gnd (RG)
<SLOMI:SNB=fnn,MP=1;
N
P/I
Mnnnnnnn.axe

Ring and Speak (RS)

-CR F2-0001
<SLOMI:SNB=fnn,MP=7,BNB=

(revertive)fnn;
N
P
Rnnnnnnn.axe

Automatic ends SLOMI session after MP=0, 1, 9, 10 and 11.
END;  (End SLOMI session)


N
P/I
-

RESET <TAB> SLOMI session after MP=7.
END;  (End SLOMI session)


N
P
END.axe



Service Button (SB)

-CR F2-0003
MP=6;
N
P
Ennnnnnn.axe

Speak No Ring (SP)



<EXTPE;  (Clear test position if exists)

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

<MONTI: BNB=Tester's fnn,  DEV={dev#}; 

SON;  (Set up Monitor & Speak on 1st B channel)
N
P/I



EXTPE.axe

Bnnnnnnn.axe

MI_*.axe (for POTS)

ME_*.axe (for ISDN)

See note 4.

SON.axe

SULTAN Tests

+

Test Key
AXE Man-Machine Commands

(sub-commands)
Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(AXE)

See note 1.

Switch Next (SN)



NXT;  (Switch to next channel)

SON; (Set up Monitor & Speak on 2nd B channel)
Y
I
NXT_*.axe

See note 4.

Cancel Time Supervisor (T)
Cancel the inactivity timer at the “TEST KEY” prompt.
-
-
-

Toggle Display Mode (TD)
Toggle the current display mode and display the last performed test result in the toggled mode format.
-
-
-

VF Dial Test (VF)

-CR F2-0002
MP=4;
N
P
Ennnnnnn.axe

RELEASE <ESC>
(Terminate the SULTAN AXE test session but no need to log off from AXE)

P/I
-

SULTAN Test key - AXE Man-Machine command / sub-command mapping

Note 1:
The file names used in the SULTAN AXE Node simulator “SIMNODE” are detailed here for completeness.

This Node Simulator has no impact on the actual SULTAN AXE interface.

Note 2:
In response file names such as Unnnnnnn.axe, n = last 7 digits of the FNN.

Note 3:
In response file names such as L#_*.axe



#    =
I
for LI3


H
for LIPRAE




A
for LIRA1

J
for LIPRV5G




B
for LIV5

K
for LIPRAGS




C
for LIV5G

L
for LIMA




D
for LIBAE

M
for LIBAMA




E
for LIBAV5E

N
for LIPRAM




F
for LIBAV5G

O
for LIPRVGS




G
for LIPRA



*   =
Device number

Note 4:
In response file names such as MI_*.axe, ME_*.axe , DL_*.axe, and NXT_*.axe,   *  = Device number.

Note 5:
Automatic Display Device Status (STDEP) shall not be performed in case of POTS PBX GDN and for ISDN Primary Rate devices LIPRA, LIPRAE, LIPRV5G and LIPRAGS.(See also note in chapter 4.2.7.3)

Note 6:
The last character in all the AXE Man-Machine command and sub-command strings sent to the AXE node shall be character “;” (semi-colon).

Note 7:
In case of ISDN PBX the command can contain more than 1 device separated with a “&” character. In this example 2 devices. (See also chapter 4.2.7.1.8)

Automatic AC Voltage Test - POTS / ISDN

Perform a set of test measurements, which includes AC Foreign Voltage.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=0” as shown in examples below.

The SULTAN system shall extract the AC Foreign Voltage measurement results “FVAE”, “FVBE” and “FVAB” under the “FOREIGN VOLTAGE TESTS” / “AC” field from the measurement response message.

Depending on the values, the SULTAN system shall decide to go ahead with further testing or cancel the session (appropriate messages shall be sent to the user).

Man-Machine command sent:

<SLOMI:SNB=0883352049,MP=0;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV


SNB

MP
FCODE

LI3-2049


0883352049
0

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
4804K

PASS
PASS

PASS

PASS

PASS

:

AC test on a working POTS line.

Man-Machine command sent:

<SLOMI:SNB=0394002033,MP=0;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV


SNB

MP
FCODE

LIBAE-33


0394002033
0

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

:

AC test on a working ISDN line.

5.8.1  Display Device Status (DE) - POTS / ISDN

Display the status of the telephony device including all the FNN’s associated with the device and their states.

The SULTAN system shall perform the Man Machine command (MMC) <STDEP> together with parameter “DEV=dev” (see chapter 4.2.7.1.10) as shown in examples below.

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<STDEP:DEV=LI3-2048;

Command response message:

DEVICE STATE DETAILS

DEV
STATE
BLS
FTYPE
ADM
ABS
SNB

SNBST

LI3-2048
IDLE



H'D
0883352048
IDLE

END

<

Display device status on a POTS line.

Man-Machine command sent:

<STDEP:DEV=LIBAE-33;

Command response message:

DEVICE STATE DETAILS

DEV
STATE
BLS
FTYPE
ADM
ABS
SNB

SNBST

LIBAE-33
IDLE



H'00
0394002033
IDLE







0394002054
IDLE







0394002061
IDLE

END

<

Display device status on an ISDN line with 3 FNN’s assigned.

5.8.2 Display Line Status (DL) - POTS / ISDN

Display the subscriber line status.

The SULTAN system shall perform Man-Machine command (MMC) <STSUP> as shown in examples below.

To identify the status of a line, the SULTAN system shall examine the status identifier under the “STATE” field from the <STSUP> command response message and map the status into the categories according chapter 4.2.7.2.

Note: The identifiers under the fields "ABS" and “SNBST” shall be ignored.

Man-Machine command sent:

<STSUP:SNB=0394002030;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE

BLS
ADM
ABS
SNB

SNBST

LI3-3303
IDLE



H'00
0394002030
IDLE

END

<
Display line state on a POTS line.

Man-Machine command sent:

<STSUP:SNB=0394002033;

Command response message:

SUBSCRIBER LINE STATE DETAILS

DEV
STATE

BLS
ADM
ABS
SNB

SNBST

LIBAE-33
IDLE



H'00
0394002033
IDLE

END

<
Display line state on an ISDN line.

5.8.3 Display Subscriber (DS) – POTS / ISDN

Display subscriber provides the subscriber classification information related to the service. The information including the “Subscriber Class” service code to indicate whether the service has been ported to another carrier, whether the line is PBX, ISDN or belongs to a special service type.

The SULTAN system shall perform Man-Machine command (MMC) <SUSCP> together with parameter “LIST” as shown in examples below.

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<SUSCP:SNB=0392021805,LIST;

Command response message:

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0392021805 LI3-2053                   IPT-2

                                      OCG-7

                                      ANT-1

                                      TCL-12

                                      CLIR-1

                                      CR-1

CALLING LINE IDENTIFICATION RESTRICTION SERVICE

MODE    DEF

TEMP    PRES

CALL RETURN SERVICE DATA

VERSION

ENHANCED

ERASURE OPTION

NO

END

<

Display Subscriber on a normal working POTS line.

Man-Machine command sent:

<SUSCP:SNB=0888202897,LIST;

Command response message:

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0888202897 LIBAE-97                                               ISDNE

END

<

Display Subscriber on a Normal working ISDN line.

5.8.4 Foreign Battery (FB) - POTS / ISDN

Perform DC Foreign voltage measurements between A-B wire and B-A wire.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=0” as shown in examples below.

The SULTAN system shall extract the DC Foreign Voltage measurement result “FVAB” under the “FOREIGN VOLTAGE TESTS” / “DC” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0883352049,MP=0;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV
SNB


MP

FCODE

LI3-2049
0883352049

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

4049K

>10000K

>10000K

>10000K

>10000K

PASS

PASS

PASS

PASS

PASS

:

Foreign battery test between A and B wires on a working POTS line.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=0;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV
SNB


MP

FCODE

LIBAE-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

:

Foreign battery test between A and B wires on a working ISDN line.

5.8.5 Foreign Battery to Ground (FG) - POTS / ISDN

Perform DC Foreign voltage measurements A wire to ground and B wire to ground with other wire floating.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=0” as shown in examples below.

The SULTAN system shall extract the DC Foreign Voltage measurement results “FVAE” and “FVBE” under the “FOREIGN VOLTAGE TESTS” / “DC” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0883352049,MP=0;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV
SNB


MP

FCODE

LI3-2049
0883352049

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

4049K

>10000K

>10000K

>10000K

>10000K

PASS

PASS

PASS

PASS

PASS

:

Foreign battery to ground test on a working POTS line.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=0;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV
SNB


MP

FCODE

LIBAE-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

:

Foreign battery to ground test on a working ISDN line.

5.8.6 Full Test (FT) - POTS / ISDN

Perform a set of test measurements which includes AC & DC Foreign Battery, Resistance, & Capacitance tests.

Followed by NT1 Loop back and line circuit tests for ISDN services or the presence of subscriber set for POTS services.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=11” as shown in examples below.

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<SLOMI:SNB=0883352049,MP=11;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV


SNB

MP
FCODE

LI3-2049


0883352049
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
4804K

PASS
PASS

PASS

PASS

PASS

CAPACITANCE MEASUREMENTS

CAE
CBE

CAB

BRK

LACC
LACC

468

NO

0
2

PRESENCE OF A SUBSCRIBER SET

YES

:

Full test on a working POTS line with a phone connected.

Man-Machine command sent:

<SLOMI:SNB=0392021805,MP=11;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV              SNB           MP  FCODE

LI3-2053         0392021805    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

1        1       0       YES

PRESENCE OF SUBSCRIBER SET

SUBSCRIBER SET

NO

DISTANCE TO BREAK/OPEN LINE

0.020

:

Full test on a POTS line without a phone connected.

Man-Machine command sent:

<SLOMI:SNB=0394002033,MP=11;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV


SNB

MP
FCODE

LIBAE-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

:

Full test on a working ISDN line with a NT1 connected.

Line Circuit test (LC) - POTS / ISDN

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

The SULTAN system shall perform Man Machine command (MMC) <SLOCI> as shown in examples below.

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<SLOCI:SNB=0883352208;
Command response message:

SUBSCRIBER LINE CIRCUIT TEST

EMG
DEV

SNB


RESULT
FCODE

P86A
LI3-304
0883352208

ACC

END

<

Line circuit test on a working POTS line circuit.

Man-Machine command sent:

<SLOCI:SNB=0394002042;
Command response message:

SUBSCRIBER LINE CIRCUIT TEST

EMG
DEV

SNB


RESULT
FCODE

P86A
LIBAE-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 working ISDN line circuit.

5.8.7 Low Scale Resistance (L) - POTS / ISDN

Perform Low Scale Resistance measurements between A-B wire and B-A wire.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=1” as shown in examples below.

The SULTAN system shall extract the Resistance measurement result “IRAB” under the “INSULATION RESISTANCE TESTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=1;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LI3-36

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

:

Low Scale Resistance test between A and B wires on a normal POTS line.

Man-Machine command sent:

<SLOMI:SNB=0888201956,MP=1;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LIBAE-11

0888201956   

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

:

Low Scale Resistance test between A and B wires on a normal ISDN line.

5.8.8 Low Scale Resistance to Ground (LG) - POTS / ISDN

Perform Low Scale Resistance measurements A wire to Ground and B wire to Ground with other wire floating.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=1” as shown in examples below.

The SULTAN system shall extract the Resistance measurement result “IRAE” and “IRBE” under the “INSULATION RESISTANCE TESTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=1;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LI3-36

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

:

Low Scale Resistance to ground test on a normal POTS line.

Man-Machine command sent:

<SLOMI:SNB=0888201956,MP=1;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LIBAE-11

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

:

Low Scale Resistance to ground test on a normal ISDN line.

5.8.9 Monitor (MO) - POTS / ISDN

The SULTAN system shall prior setting up the Monitoring condition (see flow chart in chapter 5.6), sent Man-Machine command (MMC) <STSUP> to the AXE Node to get an update on the current line status (see chapter 5.8.3).

The only valid line status for this Monitoring function is “BUSY”, otherwise an error message will return (see 4.2.5.9).

5.8.9.1 Monitoring (listen only) a POTS line in Busy / Conversation condition.

Prior the SULTAN system shall use the Man-Machine command MONTI to monitor the line under test, a test position has to be set up in the AXE node.

To set up this test position means to tell (initiate) the AXE node the FNN of the revertive call phone (tester phone).

To be able to initiate (tell) this FNN to the AXE node, an already existing (if any) test position (phone number) has to be cleared to make sure that the FNN to be initialised is the FNN belonging to the monitoring session to be opened.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <EXTPI> together with parameter “BNB=bnb”  to initialise the test position.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <MONTI> together with parameters “BNB=bnb” and “DEV=dev” to initialise the monitoring function.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The “dev” part of parameter “DEV=dev” shall be the extracted device information (see chapter 4.2.7.1.10).

The AXE node will return the sub-command prompt “:”.

The tester phone will ring and when answered the AXE node will return the response message “READY FOR CONNECTION” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <CON> to establish the monitoring function.

The AXE node will return the response message “MONITORING ESTABLISHED” and the sub-command prompt “:”.

At this stage the tester can listen (only) to the conversation.

When the tester decides to end the listening mode, the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the monitoring function.

The AXE node will return the response message “CONCLUSION OF COMMAND MONTI” and the command prompt “<”.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

Below is an example of the AXE Man-Machine Commands (MMC), sub-commands and response messages.

Commands / responses
Direction
description

<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<EXTPI:BNB=05061800;
<--sent;
Set up test position

EXECUTED
-->response;
Test position set up

<MONTI:BNB=050601800,DEV=LI3-101;
<--sent;
Monitoring command

:
-->response;
Sub-command prompt



Tester phone will ring 

READY FOR CONNECTION
-->response;
After tester picks up the phone

:CON;
<--sent;
Set up Monitoring 

MONITORING ESTABLISHED
-->response;
Monitoring set up

:END;
<--sent;
End Monitoring

CONCLUSION OF COMMAND MONTI
-->response;
Monitoring ended
<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<
-->response;
command prompt

Setting up monitoring (listen only) on a POTS service.

5.8.9.2 Monitoring (listen only) an ISDN line in Busy / Speaking (TWO channels busy) condition.

Prior the SULTAN system shall use the Man-Machine command MONTI to monitor the line under test, a test position has to be set up in the AXE node.

To set up this test position means to tell (initiate) the AXE node the FNN of the revertive call phone (tester phone).

To be able to (tell) initiate this FNN to the AXE node, an already existing (if any) test position (phone number) has to be cleared to make sure that the FNN to be initialised is the FNN belonging to the monitoring session to be opened.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <EXTPI> together with parameter “BNB=bnb”  to initialise the test position.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <MONTI> together with parameters “BNB=bnb” and “DEV=dev”  to initialise the monitoring function.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The “dev” part of parameter “DEV=dev” shall be the extracted device information (see chapter 4.2.7.1.10).

The AXE node will return the sub-command prompt “:”.

The Tester phone will ring and when answered the AXE node will return the response message “READY FOR CONNECTION” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <CON> to establish the monitoring function.

The AXE node will return the response message “MONITORING ESTABLISHED” and the sub-command prompt “:”.

At this stage the tester can listen (only) to the conversation on the first “B channel”.

When the tester decides to listen to the second “B channel, the “SN” key (switch next) will be used (See also chapter 4.2.5.8 and 5.8.22).

The SULTAN system shall now perform the Man-Machine sub-command <NXT> to initiate the monitoring function on the next B channel.

The AXE node will return the response message “READY FOR CONNECTION” and sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <CON> to establish the monitoring function on the second B channel.

The AXE node will return the response message “MONITORING ESTABLISHED” and the sub-command prompt “:”.

At this stage the tester can listen (only) to the conversation on the second “B channel”.

If the “SN” key (switch next) at this stage is used again, an error message will be returned by the AXE node (see 4.2.5.8).

When the tester decides to end the listening mode, the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the monitoring function.

The AXE node will return the response message “CONCLUSION OF COMMAND MONTI” and the command prompt “<”.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

Below is an example of the AXE Man-Machine Commands (MMC), sub-commands and response messages.

Commands / responses
Direction
description

<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<EXTPI:BNB=05061800;
<--sent;
Set up test position

EXECUTED
-->response;
Test position set up

<MONTI:BNB=050601800,DEV=LIBAE-1;
<--sent;
Monitoring command

:
-->response;
Sub-command prompt



Tester phone will ring 

READY FOR CONNECTION
-->response;
After tester picks up the phone

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

MONITORING ESTABLISHED
-->response;
Monitoring set up on 1st channel

:NXT;
<--sent;
Switch to next channel

READY FOR CONNECTION
-->response;
switched to next channel

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

MONITORING ESTABLISHED
-->response;
Monitoring set up on 2nd channel

:END;
<--sent;
End Monitoring

CONCLUSION OF COMMAND MONTI
-->response;
Monitoring ended
<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<
-->response;
command prompt

Setting up monitoring (listen only) on 1st & 2nd B channel of an ISDN service.

5.8.9.3 Test position clearance procedure.

It shall be noted that AXE Man-Machine command (MMC) <EXTPE> is used twice in this Monitoring procedure, once prior and once after the Man-Machine (MMC) command <MONTI>.

The reason behind this procedure; It is possible that other users of Man-Machine (MMC) commands <EXTPE> and <EXTPI> not follow the right procedure by clearing the test position when finished using. An unknown test position number (FNN) could be left behind.

The SULTAN system has to make sure that the FNN to be initialised is the FNN belonging to the monitoring session to be opened.

The SULTAN system follows hereby the correct procedure by clearing the used test position after being used by the Man-Machine command MONTI.

It shall also be noted that the AXE Node can respond with two different response messages after the Man-Machine command (MMC) <EXTPE> as shown in examples below.

EXECUTED

<

Test position cleared.

NOT ACCEPTED

FAULT CODE 41

TEST POSITION HAS BEEN CLEARED

<

Test position has already been cleared.

In both cases the SULTAN system shall ignore the response message and only check for the received command prompt “<”.
Multi-Layer Test (MT) - ISDN only

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

The SULTAN system shall perform Man Machine command (MMC) <DTMDP> together with parameter “DEV=dev” as shown in example below.

The “dev” part of parameter “DEV=dev” shall be the extracted device information (see chapter 4.2.7.1.10).

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<DTMDP:DEV=LIBAE-33;
Command response message:

ISDN MAINTENANCE DATA REGISTER

DEV


BOARD TYPE

LIBAE-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 working ISDN line.

5.8.10 NT1 Loop Back (NL) - ISDN only

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

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=9” as shown in example below.

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=9;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV
SNB

MP

FCODE

LIBAE-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
:

NT1 loop back on a working ISDN line.

5.8.11 NT1 Signature Test (NS) - ISDN only

Perform a NT1 signature test.

Sending a NT1 signature signal to check if a NT1 is connected.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=10” as shown in example below.

The SULTAN system shall not interpret the response message.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=10;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV
SNB


MP

FCODE

LIBAE-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

:

NT1 signature test on a working ISDN line.

5.8.12 Open Circuit Test (O) - POTS / ISDN

Perform Capacitance measurements A wire to Ground, B wire to Ground with other wire floating and between A-B wire,

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=11” as shown in examples below.

The SULTAN system shall extract the Capacitance measurement results “CAE”, “CBE” and “CAB” under the “CAPACITANCE MEASUREMENTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0392021805,MP=11;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV              SNB           MP  FCODE

LI3-2053         0392021805    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

1        1       0       YES

PRESENCE OF SUBSCRIBER SET

SUBSCRIBER SET

NO

DISTANCE TO BREAK/OPEN LINE

0.020

:

Open Circuit test on a normal POTS line without a phone connected.

Man-Machine command sent:

<SLOMI:SNB=0394002033,MP=11;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV


SNB

MP
FCODE

LIBAE-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

LAFAULT

NT DC SIGNATURE TEST

V-HIGH

V-LOW

>10000K

>10000K

FAIL

PASS

NT CONNECTED

NO

CIRCUIT TEST RESULT

PASS

:

Open Circuit test on a normal ISDN line without a NT1 connected.

5.8.13 Package Test (P) - POTS / ISDN

Perform DC Foreign voltage measurements A wire to Ground & B wire to Ground with other wire floating, Resistance measurements between A-B wire and Capacitance  measurements between A-B wire.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=1” as shown in examples below.

The SULTAN system shall extract the DC Foreign Voltage measurement results “FVAE” & “FVBE” under the “FOREIGN VOLTAGE TESTS” / “DC” field, the Resistance measurement result “IRAB” under the “INSULATION RESISTANCE TESTS” field and the Capacitance measurement result “CAB” under the “CAPACITANCE MEASUREMENTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LI3-2176

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

:

Package test on a normal POTS line.

Man-Machine command sent:

<SLOMI:SNB=0888201956,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LIBAE-11

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

:

Package test on a normal ISDN line.

5.8.14 Resistance (R) - POTS / ISDN

Perform Resistance measurements between A-B wire & B-A wire.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=1” as shown in examples below.

The SULTAN system shall extract the Resistance measurement result “IRAB” under the “INSULATION RESISTANCE TESTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB

MP
FCODE

LI3-1276

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

:

Resistance to Ground test on a normal POTS line.

Man-Machine command sent:

<SLOMI:SNB=0888201956,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LIBAE-11

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

:

Resistance to Ground test on a normal ISDN line.

5.8.15 Resistance / Capacitance (RC) - POTS / ISDN

Perform Resistance & Capacitance measurements between A-B wire.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=1” as shown in examples below.

The SULTAN system shall extract the Resistance measurement result “IRAB” under the “INSULATION RESISTANCE TESTS” field and the Capacitance measurement result “CAB” under the “CAPACITANCE MEASUREMENTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LI3-36

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

:

RC test on a normal POTS line.

Man-Machine command sent:

<SLOMI:SNB=0888201956,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LIBAE-11

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

:

RC test on a normal ISDN line.

5.8.16 Resistance to Ground (RG) - POTS / ISDN

Perform Resistance measurements A wire to Ground, B wire to ground, with other wire floating.

The SULTAN system shall perform Man Machine command (MMC) <SLOMI> together with parameter “MP=1” as shown in examples below.

The SULTAN system shall extract the Resistance measurement results “IRAE” and “IRBE” under the “INSULATION RESISTANCE TESTS” field from the measurement response message if interpreted display is required.

Man-Machine command sent:

<SLOMI:SNB=0394002001,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB

MP
FCODE

LI3-1276

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

:

Resistance to Ground test on a normal POTS line.

Man-Machine command sent:

<SLOMI:SNB=0888201956,MP=1;
Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV

SNB


MP
FCODE

LIBAE-11

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

:

Resistance to Ground test on a normal ISDN line.

5.8.17 Speak No Ring (SP) - POTS / ISDN

The SULTAN system shall prior setting up the Speak no Ring condition (see flow chart in chapter 5.6), sent Man-Machine command (MMC) <STSUP> to the AXE Node to get an update on the current line status (see chapter 5.8.3).

The only valid line status for this Speak no Ring function is “BUSY”, otherwise an error message will return (see chapter 4.2.5.9).

5.8.17.1 Monitoring (listen and speak) a POTS line in Busy/Speaking condition.

Prior the SULTAN system shall use the Man-Machine command MONTI to monitor the line under test, a test position has to be set up in the AXE node.

To set up this test position means to tell (initiate) the AXE node the FNN of the revertive call phone (tester phone).

To be able to (tell) initiate this FNN to the AXE node, an already existing (if any) test position (phone number) has to be cleared to make sure that the FNN to be initialised is the FNN belonging to the monitoring session to be opened.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <EXTPI> together with parameter “BNB=bnb”  to initialise the test position.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <MONTI> together with parameters “BNB=bnb” and “DEV=dev” to initialise the monitoring function.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The “dev” part of parameter “DEV=dev” shall be the extracted device information (see chapter 4.2.7.1.10).

The AXE node will return the sub-command prompt “:”.

The tester phone will ring and when answered the AXE node will return the response message “READY FOR CONNECTION” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <SON> to establish the monitoring function.

The AXE node will return the response message “MONITORING ESTABLISHED” and the sub-command prompt “:”.

At this stage the tester can listen and speak to the conversation.

When the tester decides to end the listen and speak mode, the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the monitoring function.

The AXE node will return the response message “CONCLUSION OF COMMAND MONTI” and the command prompt “<”.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

Below is an example of the AXE Man-Machine Commands (MMC), sub-commands and response messages.

Commands / responses
Direction
description

<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<EXTPI:BNB=05061800;
<--sent;
Set up test position

EXECUTED
-->response;
Test position set up

<MONTI:BNB=050601800,DEV=LI3-101;
<--sent;
Monitoring command

:
-->response;
Sub-command prompt



Tester phone will ring 

READY FOR CONNECTION
-->response;
After tester picks up the phone

:SON;
<--sent;
Set up Monitoring & Speak

MONITORING ESTABLISHED
-->response;
Monitoring & Speak set up

:END;
<--sent;
End Monitoring

CONCLUSION OF COMMAND MONTI
-->response;
Monitoring ended
<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<
-->response;
command prompt

Setting up monitoring (listen and speak) on a POTS service.

5.8.17.2 Monitoring (listen and speak) an ISDN line in Busy/Speaking (TWO channels busy) condition.

Prior the SULTAN system shall use the Man-Machine command MONTI to monitor the line under test, a test position has to be set up in the AXE node.

To set up this test position means to tell (initiate) the AXE node the FNN of the revertive call phone (tester phone).

To be able to initiate this FNN to the AXE node, an already existing (if any) test position (phone number) has to be cleared to make sure that the FNN to be initialised is the FNN belonging to the monitoring session to be opened.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <EXTPI> together with parameter “BNB=bnb”  to initialise the test position.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

The SULTAN system shall now perform the Man-Machine command (MMC) <MONTI> together with parameters “BNB=bnb” and “DEV=dev” to initialise the monitoring function.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The “dev” part of parameter “DEV=dev” shall be the extracted device information (see chapter 4.2.7.1.10).

The AXE node will return the sub-command prompt “:”.

The tester phone will ring and when answered the AXE node will return the response message “READY FOR CONNECTION” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <SON> to establish the monitoring function.

The AXE node will return the response message “MONITORING ESTABLISHED” and the sub-command prompt “:”.

At this stage the tester can listen and speak to the conversation on the first “B channel”.

When the tester decides to listen and speak to the second “B channel”, the “SN” (switch next) test key will be used (See also chapter 4.2.5.8 and 5.8.22).

The SULTAN system shall now perform the Man-Machine sub-command <NXT> to initiate the monitoring function on the next B channel.

The AXE node will return the response message “READY FOR CONNECTION” and sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <SON> to establish the monitoring function on the second B channel.

The AXE node will return the response message “MONITORING ESTABLISHED” and the sub-command prompt “:”.

At this stage the tester can listen and speak to the conversation on the second “B channel”.

When the tester decides to end the listen and speak mode, the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the monitoring function.

The AXE node will return the response message “CONCLUSION OF COMMAND MONTI” and the command prompt “<”.

The SULTAN system shall perform the Man-Machine command (MMC) <EXTPE> to clear the test position.

The AXE node will return the response message “EXECUTED” and the command prompt “<”.

Below is an example of the AXE Man-Machine Commands (MMC), sub-commands and response messages.

Commands / responses
Direction
description

<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<EXTPI:BNB=05061800;
<--sent;
Set up test position

EXECUTED
-->response;
Test position set up

<MONTI:BNB=050601800,DEV=LIBAE-1;
<--sent;
Monitoring command

:
-->response;
Sub-command prompt



Tester phone will ring 

READY FOR CONNECTION
-->response;
After tester picks up the phone

:SON;
<--sent;
Set up Monitoring and Speak on



1st channel

MONITORING ESTABLISHED
-->response;
Monitoring and Speak on 1st



Channel set up

:NXT;
<--sent;
Switch to next channel

READY FOR CONNECTION
-->response;
switched to next channel

:SON;
<--sent;
Set up Monitoring and Speak on



2nd channel

MONITORING ESTABLISHED
-->response;
Monitoring and Speak on 2nd



Channel set up

:END;
<--sent;
End Monitoring

CONCLUSION OF COMMAND MONTI
-->response;
Monitoring ended
<EXTPE;
<--sent;
Clear test position

EXECUTED
-->response;
Test position cleared

<
-->response;
command prompt

Setting up monitoring (listen and speak) on 1st & 2nd B channel of an ISDN service.

5.8.17.3 Test position clearance procedure.

It shall be noted that AXE Man-Machine command (MMC) <EXTPE> is used twice in this Speak no Ring procedure, once prior and once after the Man-Machine (MMC) command <MONTI>.

The reason behind this procedure; It is possible that other users of Man-Machine  commands (MMC) <EXTPE> and <EXTPI> did not follow the right procedure by clearing the test position when finished using. An unknown test position number (FNN) could be left behind.

The SULTAN system has to make sure that the FNN to be initialised is the FNN belonging to the monitoring session to be opened.

The SULTAN system follows hereby the correct procedure by clearing the used test position after being used by the Man-Machine command MONTI.

It shall also be noted that the AXE Node can respond with two different response messages after the Man-Machine command (MMC) <EXTPE> as shown in examples below.

EXECUTED

<

Test position cleared.

NOT ACCEPTED

FAULT CODE 41

TEST POSITION HAS BEEN CLEARED

<

Test position has already been cleared.

In both cases the SULTAN system shall ignore the response message and only check for the received command prompt “<”.
5.8.18 Ring and Speak  (RS) - POTS only (Consolidated Requirements F2-0001)

Perform a Ring and Speak on the customer’s line.  This command is required before Decadic Dial, VF Dial or Service Button Tests can be performed (see 5.8.21.1, 5.8.21.2 and 5.8.21.3).

The SULTAN system shall prior setting up the Ring and Speak condition sent Man-Machine command (MMC) <STSUP> to the AXE Node to get an update on the current line status (see chapter 5.8.3).

The only valid line status for this Ring and Speak function is “IDLE”, otherwise an error message will return (see 4.2.5.11).

The SULTAN system shall perform the Man-Machine command (MMC) <SLOMI> together with parameters “SNB=snb” , “MP=7” and “BNB=bnb” (See also chapter 4.2.5.11).

The “snb” part of parameter “SNB=snb” shall be the FNN of the line under test.

The “bnb” part of parameter “BNB=bnb” shall be the FNN of the revertive call phone (Tester phone number).

The AXE node will return a result message with “Foreign Voltage Tests” results and the sub-command prompt “:”.

The tester phone will ring and when answered the phone of the line under test start ringing.

When the customer’s phone is answered the Tester can communicate with the customer.

At this stage the Tester can request one of the following SLOMI sub-command tests;

· Decadic Dial Test (DD), see 5.8.21.1.

· VF Dial Test (VF), see 5.8.21.2.

· Service Button Test (SB), see 5.8.21.3.

When the tester decides to end the conversation the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the SLOMI function.

The AXE node will return the response message “CONCLUSION OF COMMAND SLOMI” and the command prompt “<”.

The SULTAN system will not interpret the response message.

Below is an example of the AXE Man-Machine Command (MMC) and response message.

Man-Machine command sent:

<SLOMI:SNB=0392021798,MP=7,BNB=0394001798;

Command response message:

SUBSCRIBER LINE TEST

VERSION 2

DEV              SNB           MP  FCODE

LI3-2494         0392021798    7

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

:

Successful Ring and Speak on an IDLE POTS line.

5.8.18.1 Decadic Dial Test (DD) - POTS only (Consolidated Requirements F2-0002)

Perform Decadic Dial test on a Decadic phone.

The SULTAN system shall perform the Man-Machine sub-command <MP=4>.
The AXE node will return the response message “VERSION 2” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <EXE>.
At this stage the tester shall ask the customer to perform decadic dialling after receiving dial tone.

After the decadic dial information is received, the AXE node will return the response message and the sub-command prompt “:”.

When the tester decides to end the conversation the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the SLOMI function.

The AXE node will return the response message “CONCLUSION OF COMMAND SLOMI” and the command prompt “<”.

The SULTAN system shall not interpret the response message.

Below is an example of the AXE Man-Machine Sub-commands (MMC) and response messages.

Man-Machine Sub-command sent:

MP=4;

Sub-command response message:

VERSION 2

:
Man-Machine Sub-command sent:

EXE;

Sub-command response message:

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

DIAL/KEYSET TEST

0
:

Report for successful Decadic Dial Test.

5.8.18.2 VF Dial Test (VF) - POTS only (Consolidated Requirements F2-0002)

Perform VF Dial test on a DTMF phone.

The SULTAN system shall perform the Man-Machine sub-command <MP=4>.
The AXE node will return the response message “VERSION 2” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <EXE>.
At this stage the tester shall ask the customer to perform VF dialling after receiving dial tone.

After the VF dial information is received, the AXE node will return the response message and the sub-command prompt “:”.

When the tester decides to end the conversation the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the SLOMI function.

The AXE node will return the response message “CONCLUSION OF COMMAND SLOMI” and the command prompt “<”.

The SULTAN system shall not interpret the response message.

Below is an example of the AXE Man-Machine Sub-commands (MMC) and response message.

Man-Machine Sub-command sent:

MP=4;

Sub-command response message:

VERSION 2

:
Man-Machine Sub-command sent:

EXE;

Command response message:

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

DIAL/KEYSET TEST

6

2

8

8

:

Report for successful VF Dial Test.

5.8.18.3 Service Button Test (SB) - POTS only (Consolidated Requirements F2-0003)

Perform Service Button test on a Decadic or DTMF phone.

The SULTAN system shall perform the Man-Machine sub-command <MP=6>.
The AXE node will return the response message “VERSION 2” and the sub-command prompt “:”.

The SULTAN system shall now perform the Man-Machine sub-command <EXE>.
At this stage the tester shall ask the customer to press the Service Button after receiving dial tone.

After the Service Button information is received, the AXE node will return the response message and the sub-command prompt “:”.

When the tester decides to end the conversation the “TAB” key will be used.

The SULTAN system shall now perform the Man-Machine sub-command <END> to cancel the SLOMI function.

The AXE node will return the response message “CONCLUSION OF COMMAND SLOMI” and the command prompt “<”.

The SULTAN system shall not interpret the response message.

Below is an example of the AXE Man-Machine Sub-commands (MMC) and response message.

Man-Machine Sub-command sent:

MP=6;

Sub-command response message:

VERSION 2

:
Man-Machine sub-command sent:

EXE;
Command response message:

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

SERVICE BUTTON TEST

OK

100

:

Report for successful Service Button Test.

5.8.19 Switch Next (SN) - ISDN only

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

This command will only perform successfully if both B channels of the ISDN service are busy. Otherwise, an error message from the AXE node will return.

See 5.8.11.2 and 5.8.20.2 for MONITOR (MO) and SPEAK NO RING (SP) test command response message examples.

5.8.20 Reset (<Tab>)

Terminate / end the monitoring or test session.

Below are some examples of the AXE Man-Machine Commands (MMC) and response messages.

MMC sub-command is in BOLD.

Man-Machine sub-command sent:

END;
Command response message:

CONCLUSION OF COMMAND SLOMI

<

Terminating an SLOMI test session.

Man-Machine sub-command sent:

END;
Command response message:

CONCLUSION OF COMMAND MONTI

<

Terminating an MONTI test session.

5.8.21 Release (<Esc>)

Release connection to the AXE exchange. However, the SULTAN system is not required to send an AXE Man-Machine Command (MMC) to logoff from the MTP port.

6. Definitions

The abbreviations, acronyms and definitions used in this document are defined in the document  SULTAN Abbreviations, Acronyms and Definitions.
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