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Issue No
Issue Date
Author
Nature of Amendment

1.0
18/11/97
Paul Luu
1st draft

1.4
27/1/98

Rename Section 5, change consultant references to machine

1.5
20/2/98

Add in Open Circuit flow chart and description

1.6
5/3/98

Standardise all Tester progress messages

1.7
16/4/98

- Add support for AXE Package 5 ISDN-E

- Update test facilities to standardise across all test technologies.

- Add SULTAN supported services summary table

- Add Display Subscriber facility for AXE MTU

- Change Full Test in AXE MTU POTS to use MP=11

- A small change to  SUSCP AXE Man-Machine command for handling LNP

1.8
1/5/98

Corrected headers and footers

1.9
22/5/98

- Update with System 12 line monitoring facilities for SAS4.1

- Update Tester progressing messages format

1.10
22/6/98

- Include SULTAN Fault Code generation flow chart for the Machine Interface

- Add Automatic AC Voltage test for as part of the automatic testing for both System 12 and AXE (MTU)

- Replace the open circuit flow chart with a more detail one

1.11
4/9/98

- Update the handling of System 12 POTS/ISDN PBX services

- Update the test facilities matrix for Special Service and System 12 PBX

1.12
17/9/1998

- Add handling of LLO in the Machine Interface for all technologies

- Add flow chart for the Machine Interface



1.13
1/10/1998

- Specify how to identify AXE Disconnected services for clearly under AXE LNP section

- Update System 12 to handle disconnected and unknown line states for both Tester and Machine interface

- Update AXE ISDN PBX (GDN) example display for Package 4 with Multiple Service numbers

- Update the Machine Interface flow chart to handle for services returning unknown line state

- Add flow chart for Tester Interface start-up sequence

- Update Open Circuit test for AXE MTU to use SLOMI MP=11 instead of MP=1

- Update SULTAN test banner to include Exchange Version information

- Update the OPEN CIRCUIT calculation flow chart with reference to SMC's

- Remove the need to logoff from AXE command session using the “EXIT” command at the end of a SULTAN session

- Update all Tester Interface and Machine Interface descriptions

- Update AXE MRT/MTU POTS to perform an extra ‘STDEP’ during Node Enquiry to cater for MSN

The below items are modified for stage 3 &4:

- Map new line states into the known state categories

- Update to have ‘AD’ test applied for both SAS4.1 and SAS5.0 

- Remove ‘DT’ test key

1.14
14 October 1998

- Specify that SULTAN will only display a maximum of 20 Fnn matches for Special Services

- Include examples of STDEP response messages for AXE MTU and AXE MTU PBX

- Add a Line State Mapping table into the appendix to map all the recognised System 12 and AXE line states into categories

- Update Machine Interface flow chart to correct some numberings

- Update supported service table to include LI type (ie LIPRA and LIPRAE) for ISDN Primary Rate

- Update Tester Interface Flow Chart 

1.15
13 November 1998

- Update Machine Interface flow chart (reference to SDR #1357)

- Update SULTAN Fault Code Table for Machine

- Update Tester interface flow chart to specify clearly handling of AXE PBX GDN and allow Tester to “TEST KEY ?” prompt for System 12 PBX GDN

- Add “Line Test Device Characteristic Table”

- Change handling of System 12 PBX GDN to allow Tester to proceed to “TEST KEY ?” prompt (response to SDR #876)

- Update Tester session start-up progress message sequence

- Update AXE start-up messages (reference to SDR#1046)

1.16
17 December 1998



- Update Tester Interface flow chart for AXE GDN handling (reference to SDR#1418)

- Update Machine Interface flow chart for AXE GDN handling  (ie. case B and D should be >= rather than > ). 

- Include handling for System 12 PBX IDN and PBX GDNIDN in the Machine and Tester flow chart

- Update the open circuit flow chart to include SMC 540 for MDF =0

- Update Tester Interface flow chart to indicate that raw line status information should be displayed for all types of services

- Removed System 12 line monitoring flow chart as it already appears in System 12 interface spec.

- Update Tester Interface flow chart to display SMC #535 and #527 immediately before performing the automatic test

1.17
22 March 1999

- Updated Table 1: SULTAN AXE MTU test set to include Decadic Dial, Ring and Speak, Service Button and VF Dial Test. (c718093) as per CR F2-0001, F2-0002 and F2-0003.

1.18
6 April 1999

Updated as per review by Khiet Nguyen

- Changed ‘<‘ to ‘:’ in the test set table. (c718093)

1.19
12 April 1999

- Updated Table 1: SULTAN AXE MTU test set to include Decadic Dial, Ring and Speak, Service Button and VF Dial Test and added Consolidated Requirements references. (c718093)

1.20
30 April 1999
Khiet Nguyen
- Updated sections 4.4.1 AXE (MTU) POTS - Single, 4.4.2 AXE (MTU) POTS - PBX, and 4.4.4 AXE (MTU) ISDN - Single to reflect the display of STDEP data. (Ref. SDR 1943)

1.21
18 May 1999

Updated by MS-C718093 as per DR review.

1.22
11 June 1999
Johan Verbove
Updated chapter 4.2.  Flow chart for Open Circuit Distance Calculation renewed.

1.23
21 June 1999
Khiet Nguyen
- Change the 20 Fnn display limit to timeout limit for large number of Fnn's in PBX group. (Ref. SDR 1001)

1.24
7 July 1999
Mike Jones

c834368
Updated for RIM 6.1/82 as follows

F2-0005, F2-0006, F2-0007, F2-0008

AXE ISDN RIM Test Set updated for new test keys

S21 ISDN RIM Test Set updated for new test keys

C1-0001

Disabling of  AXE test keys described in new Integrated RIM section.

 RIM section now becomes two sections: Non-Integrated RIM and Integrated RIM

F2-0004

New LI types described in new Integrated RIM section.

1.25
6 August 1999

Removed reference to Re-Architecture from document name

1.26
11 August 1999
Khiet Nguyen
- Add new functionality for dual technology and privileged users. (Ref. SDR 1296, SDR 1595, and SDR 1596)

- Removed AN and GDN in displayed messages for PBX, changed PSTS to POTS. (Ref. SDR 2061)

1.27
13 August 1999
Khiet Nguyen
- Removed “NO AC VOLTAGE” messages for System 12. (Ref. SDR 2194)

1.28
6 October 1999
Dee Oncker

(c837849)
Ref SDR # 862

- Matched test session connecting messages (System 12 POTS PBX GDN and AN) with the connecting messages in Tester interface.

1.29
7 October 1999
Dee Oncker

(c837849)
Ref SDR # 2194.

- Updated TESTER INTERFACE Flow Chart Number 4
- Updated Section : 4.6.1 System 12 POTS - Single
- Updated text in Figure 57

1.30
4 November 1999
Dee Oncker

(c837849)
Ref SDR # 2557.

- Updated section 4.6.1 [System 12 POTS - Single]
- Updated section 4.6.4 [System 12 ISDN - Single]

1.31
22 November 1999
Dee Oncker

(c837849)
Ref SDR # 2589.

- Updated line status discrepancies for AXE and System 12.

1.32
26 November 1999
Dee Oncker

(c837849)
Ref SDR # 2557.

· Incorporated review comments of changes made to issue no 1.30.

· Changed references from SAS4.2 to SAS5.0

1.33
29 November 1999
Khiet Nguyen
Added new LI types for RIM 9.0-AXE PK6.

Created Author column for this table as per SD e-mail.

1.34
21 December 1999
Khiet Nguyen
Change the difference between A and B wires from 10% to 15% for the detection of same length of open circuit. (Ref: SDR# 2705)

1.35
22 May 2000
Khiet Nguyen
Update to include the CMUX technology

2.0
08 September 2000
Khiet Nguyen
Update to after review by SD and PL.

2.1
12 October 2000
Khiet Nguyen
Added DC test key and FT test key for System 12. (Ref: SCR 214 and SCR 193)

2.2
29 November 2000
Khiet Nguyen
Added LIPRAGS.

Added AC test for System 12 (Ref: SDR 3040).

2.3
02 February 2001
Khiet Nguyen
Updated after PL’s review.

Added ND and RT test key information (Ref: SCR 157).

2.4
27 February 2001
Khiet Nguyen
Updated after SD’s review.

2.5
11 April 2001
Khiet Nguyen
Changed  ESM SL to ESM, removed RSU in the service type string.

2.6
28 Sept. 2001
Johan Verbove
Updated chapters 4.1, 4.10 and 4.11 for Integrated services according SDR 3167.

General document update.

2.7
28May 2002
Johan Verbove
Updated chapters 5.8.1 according SDR 3249, Automatic AC test shall perform MP=0.

Added sections 5.12.5 and 6.10.5..

2.8
13 Aug 2002
Johan Verbove
Updated according SDDF530 of  july 2002.

General document update, ADSL options added.

2.9
2 Dec 2002
Paul Luu
Updated for AXE EIN upgrade devices.

2.10
12 Dec 2002
Johan Verbove
Added note concerning "No MRT's in EIN" in chapter 5.9 .

2.11
13 Feb. 2003
Johan Verbove
Updated for LNP - Phase4, Number Ported / Number Redirection or Number Redirection.

2.12
22 May. 2003
Johan Verbove
Updated for CMUX phase 2 and 3.

Changed ANR 3.0 into ANR 3.1.

2.13
17 Jul 2003
Paul Luu
Added SMC 666 into the section 5.2 on AC voltage not perform on S12 LLO services.

2.14
23 Sept. 2003
Johan Verbove
Updated section 5.12, CMUX test table added.

ADM database changed into XDM database.
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1. Purpose

This document is an overall functional specification of the SULTAN system.

2. Scope

This functional specification describes all the functionality's of the current SULTAN system.

This document is applicable for inter-working with the following software releases of Exchanges, Remote Integrated Multiplexor (RIM) and Customer Multiplexor (CMUX).

· AXE Exchange:


"Package 6 , 6.1 & EIN"

· System 12 Exchange:

"SAS 5.0" 

· RIM Customer Test Unit (CTU):
"Edition 6 up to Edition 11"

· CMUX:



"ANR 2.0" and "ANR 3.1"

3. Audience

This document is intended for:

· SULTAN development team

· Telstra SULTAN Program Management

· SULTAN Operations team

4. Assumed Requirements

This document is specified based on the following assumption:

· Telstra accepts the SULTAN SYSTEM functional requirement specified in this document.

5. TESTER INTERFACE

5.1 AN OVERVIEW

The Tester interface enables a Service Centre Tester to carry out a comprehensive set of tests and fault diagnosis on Customer lines. All Testers obtain their SULTAN system access by logging in via TCP/IP only.

· Refer to the SULTAN Tester Interface Requirements Specification document (PS0028/TD-01-009) for details on a Tester login sequence. 

During the start-up of any Tester session, the SULTAN system performs the following activities:

· Perform Fnn translation which may involve a Exchange (Node) Enquiry, RIM database Enquiry and XDM (for services connected via a CMUX) Enquiry.

· Access a Line Test Device and perform start-up test.

Fnn translation involves determining the exchange (Node) to which the service is connected, accessing the Node (which can be an AXE or System 12 type exchange) to identify the service type, status of the line and extracting all associated Fnn's. The Fnn('s) is(are) then checked against the RIM and XDM database The SULTAN system then decides which Line Test Device shall be used to test the service based on the physical location information and from the service type the SULTAN system decides what tests may be performed. The type of requests to be performed during the Node Enquiry and the starting-up of a Tester session will be covered in the following subsections.

After a Tester session has been established, a Tester can enter any Test Key from the SULTAN system test set for that technology. When a valid Test Key is entered from a Tester terminal, the SULTAN system will first display the SULTAN system test banner onto a Tester display before requesting the exchange to perform the test using the equivalent command structure which the exchange and/or Line Test Device can understand. 

After accessing all Line Test Devices, the SULTAN system test banner is also displayed before requesting the line Line Test Device to carry out the automatic test sequence.

The SULTAN system supports both interpreted and un-interpreted mode (un-interpreted is also called RAW, this terminology shall be used in the remainder of this document) of  displaying the received response messages. By default, the SULTAN system shall displays all test results in interpreted mode, this means displaying results in a universal format independent of exchange system or Line Test Device type.

The majority of tests with exception of some ISDN and PBX specific response messages can be interpreted by the SULTAN system and will be displayed in the format as defined in the SULTAN Tester Interface Requirements Specification Document (PS0028/TD-01-009). For tests where interpretation is not possible, the SULTAN system will present the response messages to a Tester in the same format as received (raw).

Displaying messages in un-interpreted mode can be requested at any time with the Test Key <TD> (Toggle Display).

· 
Refer to the SULTAN System 12 Interface document (PS0028/TD-04-010) for detailed information on all the System 12 commands and response messages. 

· 
Refer to the SULTAN AXE Interface document (PS0028/TD-04-011) for detailed information on all the AXE commands and response messages. 

· 
Refer to the SULTAN MRT Interface document (PS0028/TD-04-013) for  detailed information on all the MRT commands and response messages.

· 
Refer to the SULTAN CMUX Interface document (PS0028/TD-04-028) for  detailed information on all the CMUX commands and response messages.

· 
Refer to the SULTAN RIM Interface document (PS0028/TD-04-012) for detailed information on the SULTAN-MDR protocol.

5.2 TESTER INTERFACE SMC's

Below is a list of SULTAN Message Codes (SMC's) which can appear during the start-up of a SULTAN Tester session:

SMC 39
=
FREE LINES ARE AVAILABLE

SMC 41
=
FREE LINES ARE AVAILABLE. SOME MAY BE FAULTY

SMC 52
=
ENGAGED - NO FREE LINES AVAILABLE

SMC 54
=
ENGAGED - NO FREE LINES AVAILABLE. SOME LINES MAY BE          FAULTY 

SMC 75
=
THIS CUSTOMER HAS MULTIPLE LINES - CHECKING STATE - PLEASE WAIT ...

SMC 92
=
%s Special Service - Multiple Matches found

SMC 93
=
NUMBER HAS BEEN PORTED TO %s

(ie. %s = carrier name  eg.  OPTUS  or AAPT )

SMC 94
=
NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER

SMC 203
=
NUMBER NOT CONNECTED

SMC 323
=
EXCHANGE BATTERY OUT OF RANGE

SMC 328
=
NO LTD ALLOCATED TO THIS PREFIX

SMC 380
=
TESTING CANNOT PROCEED

WARNING : POTENTIAL HAZARDOUS AC VOLTAGE PRESENT

PLEASE ADVISE FIELD STAFF OF POTENTIAL DANGER

SMC 396
=
CHECKING STATUS OF ISDN PBX SERVICE, PLEASE WAIT ...

SMC 505
=
ACCESSING %s %s NODE - PLEASE WAIT...




        (ie.  1st  %s = node name,  2nd %s = node type.   eg.  EXHG AXE )

SMC 514
=
LINE HAS ON CALL TRANSFER FACILITY USE ALTERNATIVE TESTING TO CHECK ACTIVE STATE

SMC 521
=
TEST ACCESS FAILED - RETRYING ALTERNATE NUMBER %s


        (ie.  %s = alternate Fnn )

SMC 527
=
NOTE THAT %s MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT

(ie. %s = Exchange type.    eg. AXE or SYSTEM 12)

SMC 535
=
LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

SMC 541
=
ACCESSING ALTERNATE NODE %S - PLEASE WAIT ...


        (ie.  %s = alternate exchange )

SMC 553
=
ACCESSING %s, PLEASE WAIT ...

(ie. %s = LTD type(s) and identifier(s).   eg. MTU 1234 or MTU 2345, CTU 4567 for dual access ISDN RIM testings)

SMC 573
=
UNTESTABLE PBX GROUP DIRECTORY NUMBER

SMC 622
=
UNSUPORTED PRIMARY RATES SERVICE

SMC 666 =
WARNING : AC VOLTAGE TEST NOT PERFORMED ON SYSTEM 12 SERVICE IN LINE LOCKOUT
SMC 670
=
NUMBER PORTED / NUMBER REDIRECTION

SMC 671
=
NUMBER REDIRECTION

5.3 TESTER INTERFACE INFORMATION MESSAGES

Below is a list of the SULTAN information messages which can appear during the start-up of a SULTAN Tester session:

M1 = <Exchange Type><sp><Service Type><sp>[<Sub-Service Type><sp>]SERVICE<sp>[VIA <Mode><sp><PGS> >]*[<WITH ADSL>]

where

<Exchange Type>
= AXE or System 12

<sp>


= Space

<Service Type>
= POTS or ISDN or Special Service

<sp>


= Space

<Sub-Service Type>
= PBX

<sp>


= Space

SERVICE

<sp>


= Space

<Mode>

= INTEGRATED (for Integrated RIM or Integrated CMUX only)

or

<Mode>

= INTEGRATED - ESM (for ESM/ARK integrated RIM only)

<sp>


= Space

<PGS>

= RIM or CMUX

*


= Repeatable

<WITH ADSL>
= For services with ADSL only

· The <Mode> information shall only be used if the service is connected via an Integrated RIM or Integrated CMUX.

In other words, if the service is connected via a NON Integrated RIM or NON integrated CMUX, <Mode> shall not be printed.

M3
=
NO AC VOLTAGE

M4
=
EXCHANGE BATTERY VOLTAGE = %S 

where %S = the Voltage reading

M5
=
TO TEST A SPECIAL SERVICE - PLEASE ENTER THE FULL NATIONAL NUMBER         

M6
=
LINE BUSY SPEAKING

M7
=
LINE BLOCKED - POSSIBLY FAULTY

M8
=
LINE UNDER TEST

M9
=
LINE IDLE

M10
=
LINE LOCKOUT

M11
=
LINE STATE UNKNOWN

· 
Refer to the SULTAN Message Codes document (PS0028/TD-03-001) for the SMC's to cover the abnormal cases.
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5.5 SULTAN TEST BANNER

The SULTAN system Test Banner consists of two lines of information.

Line 1:   The Fnn of the service under test, Status of the service under test, Mode of test, Exchange identifier, Exchange type, Exchange version, Exchange data, Line test device number and Line test device version.

Line 2:
The name of the test, Report mode, SCC number, Local time and date.

The format of the SULTAN system test banner is shown below.

#<Fnn>  <State>  <Test Mode>  <Ex ID>  <Ex Type>  <EX Vers>  <EX DATA>   <LTD#>   <LTD Vers>

<TEST NAME> - Mode                                                   <SCC #>  <Time>  <Date>

· 
Refer to the SULTAN Tester Interface document (PS0028/TD-01-009) for the definition of all the fields in the SULTAN test banner.

5.6 OPEN CIRCUIT TEST CALCULATION

The purpose of the Open Circuit test is to determine the distance to a possible break in a subscriber cable measured from the Line Test Device.

The method used is by measuring the capacitance from the A-wire to gnd, B-wire to gnd and between the A and B wires and then dividing by the average cable capacitance per kilometre.

The SULTAN system uses as average capacitance for subscribers cables between the pair  (A and B wires) 45 nF and between each wire (A or B wire) and ground 73 nF per kilometre.

Since the capacitance values from A-wire to gnd or B-wire to gnd can vary widely, these measured values are not used to determine a distance but only to determine if both wires are of the same length.

The measured capacitance value between the A and B wires is more reliable to determine the approximate distance.

Note:
For the <O> (Open Circuit) test, the SULTAN system must calculate the distance to a break based on the capacitance readings returned from the Line Test Device under interpreted mode.

The flow charts shown on the next pages illustrates the method  how an open circuit distance calculation is performed.
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Flow chart For Open Circuit Distance Calculation

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 or Pair Gain system (In most cases are line circuits connected to the -48V Exchange or Pair Gain system power supply / 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 -48V. 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 AXE Line Test Device "Micro-processor Robot Tester" (MRT) measures across a reference resistor of 200 KOhm.

· The AXE Line Test device "Maintenance Test Unit" (MTU) measures across a reference resistor of 100 KOhm.

The SULTAN system is therefore required to 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 MTU measurement across 100 KOhm.

· 
Refer to the SULTAN AXE Interface document (PS0028/TD-04-011) for the derivation of the AXE MTU foreign battery scaling formula.

· The RIM Line Test Device "Customer Test Unit" (CTU) measures across a reference resistor of 200 KOhm.

· The System 12 Line Test device "Line Test Access Unit" (LTAU, within the SULTAN system abbreviated to TAU) measures across a reference resistor of 15 KOhm.

The SULTAN system is therefore required to scale all DC Voltage values returned by the System 12 LTAU using the formula below.

Vfb = (9600 * Vs12) / (720 + (185 * Vs12))

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

and
 
- Vs12 is the TAU measurement across 15 KOhm.

· 
Refer to the SULTAN System 12 Interface document (PS0028/TD-04-010) for the derivation of the System 12 TAU foreign battery scaling formula.

· The CMUX Line Test device "Test Access Communication Controller" (TACC, within the SULTAN system abbreviated to TAC) measures across a reference resistor of 

1 MOhm.

The SULTAN system is therefore required to scale all DC Voltage values returned by the CMUX TACC using the formula below.

Vfb = (9600 * Vtac) / (48000 - (800 * Vtac))

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

and

 
- Vtac is the TACC measurement across 1 MOhm.

· 
Refer to the SULTAN CMUX Interface document (PS0028/TD-04-028) for the derivation of the CMUX foreign battery scaling formula.

5.8 AXE (MTU)

Most Ericsson AXE exchanges are equipped with an Ericsson Line Test Device MTU which is utilised for testing both POTS and ISDN services.

Some exchanges are also equipped with a SULTAN Line test Device MRT (a Telstra / TELECOM in house designed Line Test Device and manufactured by Ericsson). See chapter AXE (MRT) for further information on the MRT.

In case an AXE exchange is equipped with both LTD's, the SULTAN system shall utilise the MRT for Analog POTS testing and the MTU for digital OnRamp ISDN-BA testing.

The MTU is capable of performing line tests in “Single Mode” only.

The AXE MTU currently supports line monitoring on both POTS and ISDN services. However, unlike other test technologies, the AXE MTU allows line monitoring only to be applied on busy speaking lines. The <SN> (Switch Next) sub-command switches monitoring to the second B-channel of an ISDN service only if both of the B-channels are busy speaking.

This section covers the SULTAN system testing functions specifically for AXE exchanges equipped with only the Ericsson MTU Line Test Device.

Note:
Some earlier (older) AXE exchanges are still equipped with the (older style) Ericsson Line Test  Device “SULT-D”. The SULTAN system does NOT support  the SULT-D Line Test Device, except the following four Test Keys are supported if a MTU is not equipped:

              <RS> - Ring and Speak
- Consolidated Requirement F2-0001

              <DD> - Decadic Dial Test
- Consolidated Requirement F2-0002

              <VF> - VF Dial Test

- Consolidated Requirement F2-0002

              <SB> - Service Button Test
- Consolidated Requirement F2-0003

5.8.1 AXE MTU Test Set

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

The SULTAN system will 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 Display PBX line interface 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.

SULTAN Tests

+

(Test Key)
AXE Man-Machine Commands

(sub-commands)
Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(AXE)

See note 1.

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
Innnnnnn.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

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

SULTAN Tests

+

Test Key
AXE Man-Machine Commands

(sub-commands)
Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(AXE)

See note 1.

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 and 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

Switch Next (SN)



NXT;  (Switch to next channel)

SON; (Set up Monitor and 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)

See note 8.
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




A
for LIRA1




B
for LIV5




C
for LIV5G




D
for LIBAE




E
for LIBAV5E




F
for LIBAV5G




G
for LIPRA




H
for LIPRAE




J
for LIPRV5G




K
for LIPRAGS




L
for LIMA




M
for LIBAMA




N
for LIPRAM




O
for LIPRVGS



*   =
Device number

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

· 
Refer to the SULTAN Node Simulator document (PS0028/TD-13-021) for more information on all the SIMNODE response f.ile names.

Note 5:
Automatic AXE Man-Machine command <STDEP> (Display Device Status) shall not be performed in case of POTS PBX GDN and for ISDN Primary Rate devices LIPRA, LIPRAE, LIPRV5G and LIPRAGS.

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.

Note 8:
Toggle display means; by default response messages are displayed (where applicable) in interpreted mode.



Using the Test Key <TD> will display the last received and further to receive response messages in un-interpreted (raw) mode.



Using the Test Key <TD> again will toggle back to interpreted mode display.

· 
Refer to the SULTAN AXE Interface document (PS0028/TD-04-011) for all the raw AXE command and response message displays.

AXE (MTU) POTS - Single

After receiving the number to be tested from a Tester, the SULTAN system first determines which AXE node is responsible for testing the line, then performs a Node Enquiry by interrogating the node to determine the service type and line state using the AXE Man-Machine command <STSUP>.
An example AXE Man-Machine command <STSUP> response message for an AXE POTS service is shown below.

<STSUP:SNB=0394002033;
SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-4367       IDLE             H'0C  0394002033        IDLE

END

AXE Man-Machine command STSUP and response message for an AXE POTS service.

An example AXE Man-Machine command <STDEP> and response message for an AXE POTS service with single Fnn is shown below.

<STDEP:DEV=LI3-4367;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-4367       IDLE                    H'OC  0394002033    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS line with single Fnn.

An example <STDEP> response message for an AXE POTS service with Multiple Fnn's is shown below.

<STDEP:DEV=LI3-1281;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-1281       IDLE                    H'D   0883352648    IDLE

                                             0883352013    IDLE

                                             0883352014    IDLE

                                             0883352015    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS service with Multiple Fnn's.

The SULTAN system will perform AXE Man-Machine command <STSUP> to obtain the service type and line state of the service. Once the service type and state of the line are determined, AXE Man-Machine command <STDEP> is to be performed on the line interface device to determine if the line has multiple service numbers associated. The SULTAN system will display the <STDEP>  response message information to a Tester in raw after being received from the node. The Fnn('s) is(are) then checked against the RIM and XDM (for CMUX) database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found during the translation process, the service is considered connected via a RIM or CMUX then the procedure for testing RIM or CMUX services will be followed. Refer to the sections on RIM and CMUX for details on testing services via RIM or CMUX.

For a POTS service which is not connected via RIM or CMUX (ie. no match is found in the RIM or XDM database) the SULTAN system will display the service type information message “AXE POTS SERVICE”  to a Tester to indicate the service type of the line under test.

The SULTAN system then accesses the MTU Line Test Device via the node (ie. For a node which is not equipped with a MRT Line Test Device) to carry out the automatic start-up tests. This involved performing another line status request and an AC Voltage test. At the end of the session start-up, a Tester will be presented with a  “TEST KEY ? ” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “AXE MTU Test Set” which applies to POTS in the AXE (MTU) section.

Note:
- Revertive call to a Tester position will not be established as part of the AXE (MTU) Tester session start-up.

- Monitoring can only be applied on busy speaking lines.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.1.1 TESTER SESSION for AXE (MTU) POTS

An example of a Tester session start-up display for an AXE POTS service is shown below.

number to be tested ? 0392021812

ACCESSING EXDB AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - P86A

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-2060       IDLE                    H'D   0392021812    IDLE

END

AXE POTS SERVICE
NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 64101, PLEASE WAIT ...

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0392021812  IDLE  SINGLE  EXDB  AXE      /A4    P86A            MTU64101    /A4

AUTOMATIC TEST                                          EST 15:16:58 30-Apr-1999

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service.

AXE (MTU) POTS - Single with ADSL

After receiving the number to be tested from a Tester, the SULTAN system first determines which AXE node is responsible for testing the line, then performs a Node Enquiry by interrogating the node to determine the service type and line state using the AXE Man-Machine command <STSUP>.
An example AXE Man-Machine command <STSUP> response message for an AXE POTS service with ADSL is shown below.

<STSUP:SNB=0394002033;
SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-4367       IDLE             H'0C  0394002033        IDLE

END

AXE Man-Machine command STSUP and response message for an AXE POTS service with ADSL.

An example AXE Man-Machine command <STDEP> and response message for an AXE POTS service with single Fnn and with ADSL is shown below.

<STDEP:DEV=LI3-4367;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-4367       IDLE                    H'OC  0394002033    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS line with single Fnn and with ADSL.

The SULTAN system will perform AXE Man-Machine command <STSUP> to obtain the service type and line state of the service. Once the service type and state of the line are determined, AXE Man-Machine command <STDEP> is to be performed on the line interface device to determine if the line has multiple service numbers associated. The SULTAN system will display the <STDEP>  response message information to a Tester in raw after being received from the node. The Fnn('s) is(are) then checked against the RIM and XDM (for CMUX) database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found during the translation process, the service is considered connected via a RIM or CMUX then the procedure for testing RIM or CMUX services will be followed. Refer to the sections on RIM and CMUX for details on testing services via RIM or CMUX.

For a POTS service which is not connected via RIM or CMUX but an match is found in the  XDM database as ADSL service, the SULTAN system will display the service type information message “AXE POTS SERVICE WITH ADSL”  to a Tester to indicate the service type of the line under test.

Above means; the POTS service is not connected via a RIM or CMUX but the ADSL service is connected via a CMUX.

The SULTAN system then accesses the MTU Line Test Device via the node (ie. For a node which is not equipped with a MRT Line Test Device) to carry out the automatic start-up tests. This involved performing another line status request and an AC Voltage test. At the end of the session start-up, a Tester will be presented with a  “TEST KEY ? ” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “AXE MTU Test Set” which applies to POTS in the AXE (MTU) section.

Note:
- Revertive call to a Tester position will not be established as part of the AXE (MTU) Tester session start-up.

- Monitoring can only be applied on busy speaking lines.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.1.2 TESTER SESSION for AXE (MTU) POTS with ADSL

An example of a Tester session start-up display for an AXE POTS service with ADSL is shown below.

number to be tested ? 0392021812

ACCESSING EXDB AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - P86A

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-2060       IDLE                    H'D   0392021812    IDLE

END

AXE POTS SERVICE WITH ADSL
NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 64101, PLEASE WAIT ...

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0392021812  IDLE  SINGLE  EXDB  AXE      /A4    P86A            MTU64101    /A4

AUTOMATIC TEST                                          EST 15:16:58 30-Apr-1999

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service with ADSL.

AXE (MTU) POTS - PBX AN

Each PBX service is normally associated not with one, but multiple numbers. A single Group Directory Number (GDN) or Hunt Group Number to be listed in the telephone directory and many Auxiliary Numbers (AN). The SULTAN system handles PBX services differently depending on whether the Fnn entered is the same as the GDN.

If a PBX AN is entered which differs from the GDN, the start-up sequence is the same as for a single AXE POTS service where a node enquiry is performed with AXE Man-Machine commands <STSUP> and <STDEP>. The only minor difference is AXE Man-Machine command <STSUP>  response message for a PBX AN will contain the GDN of the PBX service as an additional information under the PNB field. At the “TEST KEY ?” prompt, the SULTAN system will provide the full set of test facilities for PBX AN as per single POTS.

An example AXE Man-Machine command <STSUP> and response message for a PBX AN is shown below.

<STSUP:SNB=0884412351;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-1464       IDLE             H'0D  0884412351        IDLE

PXR         PNB

B-0         0883352509
END

AXE Man-Machine command STSUP and response message for an AXE POTS - PBX (AN) service.

An example AXE Man-Machine command <STDEP> and response message for a PBX AN is shown below.

<STDEP:DEV=LI3-1464;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-1464       IDLE                    H'D   0884412351    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS - PBX (AN) service.

5.8.1.3 TESTER SESSION for AXE (MTU) POTS - PBX (AN)

An example of a Tester session start-up display for an AXE POTS PBX AN service is shown below.

last number re dial A0392021052

ACCESSING EXDB AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - EMG7

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-388        IDLE                    H'D   0392021052    IDLE

END

AXE POTS SERVICE

ACCESSING MTU 64101, PLEASE WAIT ...

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0392021052  IDLE  SINGLE  EXDB  AXE      /A4    EMG7            MTU64101    /A4

AUTOMATIC TEST                                          EST 14:01:24 29-Apr-1999

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE POTS PBX (AN) service.

5.8.2 AXE (MTU) POTS - PBX (AN) with ADSL

All tests are the same as for AXE (MTU) POTS - PBX (AN).

· 
Refer to the AXE (MTU) POTS - PBX (AN) section for details.

5.8.2.1 TESTER SESSION for AXE (MTU) POTS - PBX (AN) with ADSL

An example of a Tester session start-up display for an AXE POTS PBX AN service with ADSL is shown below.

last number re dial A0392021052

ACCESSING EXDB AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - EMG7

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-388        IDLE                    H'D   0392021052    IDLE

END

AXE POTS SERVICE WITH ADSL

ACCESSING MTU 64101, PLEASE WAIT ...

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0392021052  IDLE  SINGLE  EXDB  AXE      /A4    EMG7            MTU64101    /A4

AUTOMATIC TEST                                          EST 14:01:24 29-Apr-1999

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE POTS PBX (AN) service with ADSL.

AXE (MTU) POTS - PBX GDN

An POTS - PBX GDN service is usually associated not with one, but a group of line interface devices or LI's, the SULTAN system will treat it as an un-testable service. However, the SULTAN system will perform a line status request on the whole PBX group to get an indication on the status of each of the associated line interface devices. This is achieved with another AXE Man-Machine command after the SULTAN node enquiry translation process.

As part of a normal number translation on a service parented of an AXE exchange, the SULTAN system performs AXE Man-Machine command <STSUP> to obtain the line status. The response message of AXE Man-Machine command <STSUP> for a PBX GDN will always return Fault Code 17, in which case the SULTAN system shall send a second request to the AXE exchange. This second request is the same AXE Man-Machine command <STSUP> but with the additional parameter “PXR=ALL”.

An example of the response messages returned from the Node Enquiry of a PBX GDN is shown below.

<STSUP:SNB=0396622299;

NOT ACCEPTED

FAULT CODE  17

PXR MUST BE SPECIFIED WITH GROUP NUMBER

(0)SNB=0396622299

<STSUP:SNB=0396622299,PXR=ALL;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-7764       LOUT             H'0E  0396622299        BUSY

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

PXR         PNB

B-0         0396622299

END

AXE Man-Machine commands and response messages for an AXE POTS - PBX (GDN) service.

The AXE node will respond with the line status of each of the lines that makes up the PBX group. The SULTAN system will map the line state into one of three categories; Busy, Idle or Blocked. A line is considered to be idle and available only if AXE Man-Machine command <STSUP>  response message returned with the STATE as  “IDLE”. A line is considered to be blocked if the STATE is neither “BUSY” nor “IDLE”.

The SULTAN system will first display the information it receives for each of the lines in the PBX group,  calculate how many lines are considered to be Idle, Busy or Blocked, then map into a SULTAN message to indicate whether free lines are available.

Note:
The line state under the “SNBST” field is not used by the SULTAN system to determine the group line status of the PBX service.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.2.2 TESTER SESSION for AXE (MTU) POTS - PBX (GDN)

An example of a Tester session start-up display for an AXE POTS -PBX GDN service is shown below.

number to be tested ? 0396622299

ACCESSING EXHG AXE NODE - PLEASE WAIT...

AXE POTS PBX SERVICE

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

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-7764       LOUT             H'0E  0396622299        BUSY

LI3-8034       IDLE             H'0D  0396622953        IDLE

LI3-8370       IDLE             H'0D  0396622078        IDLE

Total lines shown  3      Idle  2      Busy  0      Blocked  1

FREE LINES ARE AVAILABLE
number to be tested ?

Tester session start-up display for an AXE POTS - PBX (GDN) service.

AXE (MTU) POTS - Number Ported / Number Redirection

Services which are Number Ported / Number Redirection  could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has interception service code  “ICS-6”, the service is considered to be Number Ported using the Local Number Portability (LNP) functionality and the service has been allocated a new number (Re-directed or Diverted) using the Number Redirection facility.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a Ported Number / Number Redirection service are shown below.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a Number Ported / Number Redirection service.

<SUSCP:SNB=0350601018,LIST;

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

AXE Man-Machine commands SUSCP and response message for a Number Ported / Number Redirection service.

At a Tester level, no testing is required for Number Ported / Number Redirection services.

For Number Ported  / Number Redirection services, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.2.3 TESTER SESSION for AXE (MTU) POTS - Number Ported / Number Redirection

An example of a Tester session start-up display for an AXE POTS - Number Ported / Number Redirection service is shown below.

number to be tested ? 0883352049

ACCESSING EXDG_MODEL AXE NODE - PLEASE WAIT...

NUMBER PORTED / NUMBER REDIRECTION
number to be tested ? 

Tester session start-up display for an AXE Number Ported / Number Redirection service.

5.8.3 AXE (MTU) POTS - Number Redirection

Services which are Number Redirection  could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has interception service code  “ICS-7” or  “ICS-8” the service is considered to be allocated a new number (Re-directed or Diverted) using the Number Redirection facility.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a Number Redirection service are shown below.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a Number Redirection service.

<SUSCP:SNB=0350601018,LIST;

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-7
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

AXE Man-Machine commands SUSCP and response message for a Number Redirection service.

At a Tester level, no testing is required for Number Redirection services.

For Number Redirection services, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.3.1 TESTER SESSION for AXE (MTU) POTS - Number Redirection

An example of a Tester session start-up display for an AXE POTS - Number Ported / Number Redirection service is shown below.

number to be tested ? 0883352049

ACCESSING EXDG_MODEL AXE NODE - PLEASE WAIT...

NUMBER REDIRECTION
number to be tested ? 

Tester session start-up display for an AXE Number Redirection service.

AXE (MTU) POTS - Number Ported to an Unknown Carrier

Services which are Ported to an Unknown Carrier could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has an interception service code   “ICS-9” to  “ICS-15” the service is considered to be ported to an unknown carrier.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a service Ported to an Unknown Carrier.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a service Ported to an Unknown Carrier.

<SUSCP:SNB=0350601018,LIST;

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-9
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

AXE Man-Machine commands SUSCP and response message for a service Ported to an Unknown Carrier.

At a Tester level, no testing is required for services Ported to an Unknown Carrier.

For services Ported to an Unknown Carrier, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.3.2 TESTER SESSION for AXE (MTU) POTS - Number Ported to an Unknown Carrier

An example of a Tester session start-up display for an AXE POTS - service Ported to an Unknown Carrier is shown below.

number to be tested ? 0883352049

ACCESSING EXDG_MODEL AXE NODE - PLEASE WAIT...

NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER
number to be tested ? 

Tester session start-up display for an AXE service Ported to an Unknown Carrier.

AXE (MTU) - Number Disconnected

Services which are Disconnected  could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has an interception service code of either ICS < 6 or with no ICS code at all set.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a Disconnected Telstra service are shown below.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a Disconnected service.

<SUSCP:SNB=0350601018,LIST;

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-2
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

AXE Man-Machine commands SUSCP and response message for a Disconnected service.

At a Tester level, no testing is required for disconnected  Telstra services.

For disconnected services, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.3.3 TESTER SESSION for AXE (MTU) POTS - Disconnected service

An example of a Tester session start-up display for an AXE POTS - Disconnected service is shown below.

number to be tested ? 0883352049

ACCESSING EXDG_MODEL AXE NODE - PLEASE WAIT...

NUMBER NOT CONNECTED
number to be tested ? 

Tester session start-up display for an AXE disconnected service.

AXE (MTU) ISDN - Single

At a Tester level, the procedure for testing ISDN lines is different from testing POTS services. The Ericsson Line Test Device MTU shall be used to carry out all the line tests instead of the SULTAN MRT and the test set is a subset of the existing one for POTS services with extra tests specific to ISDN.

After receiving the number to be tested from a Tester, the SULTAN system first determines which AXE node is responsible for testing the line and performs a Node Enquiry.

Node Enquiry for ISDN services involved two AXE Man-Machine commands <STSUP> and <STDEP>. As ISDN services may have multiple Fnn's associated, it is required to first perform AXE Man-Machine command <STSUP> to obtain the service type and line state followed by AXE Man-Machine command <STDEP> to extract all the Fnn's associated with the line interface device or LI.

Some examples of AXE Man-Machine commands <STSUP> and <STDEP> response messages for an AXE ISDN service are shown below.

<STSUP:SNB=0396624024;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LIBAE-103      IDLE             H'00  0396624024        IDLE

END

AXE Man-Machine command STSUP and response message for an AXE ISDN service. 

<STDEP:DEV=LIBAE-103;

DEVICE STATE DETAILS

DEV             STATE  BLS  FTYPE  ADM  ABS   SNB         SNBST  LIST

LIBAE-103       IDLE                    H'0   0396624024  IDLE   YES

                                              0396624025  IDLE

END

AXE Man-Machine command STDEP and response message for an AXE ISDN service. 

Each of the associated Fnn's are required to be checked against the SULTAN RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found during the translation process, the service is considered to be connected via a RIM or CMUX, in which case a different test sequence will be followed. Refer to the section on RIM or CMUX for details on testing AXE ISDN services via a RIM or CMUX.

For ISDN services not connected via a RIM or CMUX (ie. a match is not found in the RIM or XDM database) the SULTAN system will extract and display the line status information as returned from the node in raw format and display the service type information message “AXE ISDN SERVICE” to a Tester before accessing the AXE MTU Line Test Device to request for the start-up automatic tests to be performed. 

At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “AXE MTU Test Set” which applies to ISDN.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.3.4 TESTER SESSION for AXE (MTU) ISDN

An example of a Tester session start-up display for an AXE ISDN service is shown below.

number to be tested ? 0396624024

ACCESSING EXHG AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - EXITP_MTU

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIBAE-103      IDLE                    H'0   0396624024    IDLE

                                             0396624025    IDLE

END

AXE ISDN SERVICE
NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 9103, PLEASE WAIT ...

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0396624024  IDLE  SINGLE  EXHG  AXE      /29    EXITP_MTU       MTU9103     /29

AUTOMATIC TEST                                  SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST IN PROGRESS. SULTAN WILL TIME OUT IN 1 min : 25 sec. PLEASE WAIT ...

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) - ISDN service.

AXE (MTU) ISDN - PBX

An AXE ISDN PBX Auxiliary Number (AN) which is different from the GDN is treated by the SULTAN system as a single AXE ISDN service with full ISDN test facilities. Refer to AXE ISDN section for the testing details.

An AXE ISDN PBX Group Directory Number (GDN) is treated by the SULTAN system as an un-testable service. The only function the SULTAN system can perform in this case is to present to a Tester the line status of the whole PBX group and an indication whether there are free lines available.

AXE Man-Machine command <STSUP>  response message for a PBX GDN will include text string “Fault Code 23”.
An example of AXE Man-Machine command <STSUP> and response message for an ISDN PBX Group Directory Number is shown below.

<STSUP:SNB=0888202995;

NOT ACCEPTED

FAULT CODE  23

SUBSCRIBER NUMBER STATE IS UNOBTAINABLE

(0)SNB=0888202995

AXE Man-Machine command STSUP and response message for an ISDN PBX (GDN) service.

After the SULTAN system identifies that the service number is a GDN for an ISDN PBX service (ie. FAULT CODE 23), the SULTAN system then sends AXE Man-Machine command  <IUPDP> to obtain all the line interface devices associated with the PBX service followed by AXE Man-Machine command  <STDEP> to determine the line states of all the associated line interface devices.

The format of AXE Man-Machine command <IUPDP> is :

<IUPDP:PBX=A{customer GDN};

AXE Man-Machine command IUPDP for an ISDN PBX service.

An example AXE Man-Machine command <IUPDP> and response message is shown below.

<IUPDP:PBX=A0888202995;

ISDN-E PBX DEVICE DATA

PBX              DEV

A0888202995      LIBAE-97

                 LIBAE-101

END

AXE Man-Machine command IUPDP and response message for an ISDN PBX service.

An example AXE Man-Machine command <STDEP> and response message is shown below.

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

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIBAE-97      {device state}           H'0   0888202897    IDLE   YES

                                             0888202991    BUSY

                                             0888202997    BUSY

                                             0888202998    IDLE

                                             0888202995    IDLE

LIBAE-101     {device state}           H'0   0888202981    IDLE   YES

                                             0888202993    IDLE

                                             0888202995    IDLE

END

AXE Man-Machine command STDEP for ISDN PBX line interface devices.

The AXE node will respond with the line status of each of the lines that makes up the PBX group. The line state will be mapped into one of three categories; Busy, Idle or Blocked.

A line is considered to be Idle and available only if AXE Man-Machine command <STSUP> response message returned with the STATE as  “IDLE”. A line is considered to be Blocked if the STATE is neither “BUSY” nor “IDLE”.

The SULTAN system will first display the information it receives for each of the lines in the PBX group,  calculate how many lines are considered to be Idle, Busy or Blocked, then map into a SULTAN message to indicate whether free lines are available.

For large groups of PBX numbers, the SULTAN system imposes the following restrictions:

· It is due to the fact that each AXE Man Machine command can only handle up to 160 characters, the list of LI device numbers will be truncated before sending to the node.

· If the SULTAN system cannot fetch all the Fnn numbers in the PBX group before system timeout, it will calculate and display the PBX group line status for the successful fetched numbers with a warning message there are more lines unable to be displayed. 

Note:
The line state under the “SNBST” field is not used by the SULTAN system to determine the group line status of the PBX service.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.8.3.5 TESTER SESSION for AXE (MTU) ISDN - PBX (GDN)

An example of a Tester session start-up display for an AXE ISDN - PBX GDN service is shown below.

number to be tested ? 0396671822

ACCESSING EXHG AXE NODE - PLEASE WAIT...

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

CHECKING STATUS OF ISDN PBX SERVICE, PLEASE WAIT ...

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIBAE-97       BUSY                    H'0   0888202897    IDLE   YES

                                             0888202991    BUSY

                                             0888202997    BUSY

                                             0888202998    IDLE

                                             0888202995    IDLE

LIBAE-101      IDLE                    H'0   0888202981    IDLE   YES

                                             0888202993    IDLE

                                             0888202995    IDLE

Total lines shown  2      Idle  1      Busy  1      Blocked  0

AXE ISDN PBX SERVICE

FREE LINES ARE AVAILABLE

number to be tested ?

Tester session start-up display for an AXE (MTU) ISDN - PBX (GDN) service.

AXE (MTU) ISDN - Number Ported / Number Redirection or Number Redirection

Same as for AXE (MTU) POTS- Number Ported / Number Redirection or Number Redirection.

· 
Refer to the AXE (MTU) POTS- Number Ported / Number Redirection or Number Redirection section for details.

5.8.4 AXE (MTU) Special Service

Special Services on an AXE node will only be supported by the SULTAN system if the test number prefix begins with “A0” (eg. A0xxxxxxxxx(V/T/E/X)xxxx) and the first ten digits are recognised by the node. Usually these types of Special Services appeared at the node as PBX services.

· 
Refer to the AXE (MTU) POTS - PBX section for details.

5.8.5 AXE (MTU) Special Service - Number Ported / Number Redirection or Number Redirection

Number Ported / Number Redirection or Number Redirection on Special Services are currently not supported by the node.

5.9 AXE (MRT)

Most Ericsson AXE exchanges are equipped with an Ericsson Line Test Device "Maintenance Test Unit"  (MTU) which is utilised for testing both POTS and ISDN-BA services.

Some exchanges are also equipped with a SULTAN Line test Device "Microprocessor Robot Tester" (MRT).

The MRT is a Telstra / TELECOM in house designed Line Test Device and manufactured by Ericsson. 

In case an AXE exchange is equipped with both LTD's, the SULTAN system shall utilise the MRT for Analog POTS testing and the MTU for ISDN-BA (OnRamp() testing. See chapter AXE (MTU) for more MTU information.

Some exchanges are only equipped with a SULTAN Line test Device MRT. 

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

This section covers the SULTAN system testing functions specifically for SULTAN Line Test Device MRT.

The MRT supports testing in three different modes as well as testing with reversed test Voltage polarity.

· Single Mode - Single measurements (default) - display in values.

· Block Mode - 20 measurements over 1 second interval - display in graph form.

· Direct/Continuous Mode - Continuous 5 measurements per second until reset - display in a moving bar (one line) form. 

The MRT cannot perform all tests in Block or Direct Mode. If an incompatible mode of test is requested, the MRT will proceed by default with the test in Single Mode.

An example Package Test in Single Mode is shown below.

TEST KEY ? p

<SULTAN BANNER>

B WIRE-GND   = 0    VOLT

A WIRE-GND   = 0    VOLT

RES B-A WIRE = 751  KOHM

RES A-B WIRE = 835  KOHM

CAP B-A      = 2.54 uF (2.18 uF TO 2.92 uF)

CAP A-B      = 1.92 uF (1.88 uF TO 1.96 uF)

MRT Package Test results displayed in Single Mode.

An example Resistance and Capacitance Test in Block Mode is shown below.

TEST KEY ? 2RC

<SULTAN BANNER>

  10K      20K         50K     100K      200K 300K .4M  .6M     1M       2M     

 - !........!...........!........!.........!....!...!....!......!........! -    

   !                          *         .                                       

   !                             *            .                                 

   !                                *             .                             

   !                                   *              .                         

   !                                     *               .                      

   !                                       *               .                    

   !                                         *               .                  

   !                                           *               .                

   !                                            *               .               

   !                                              *              .              

   !                         *          .                                       

   !                              *           .                                 

   !                                  *           .                             

   !                                     *            .                         

   !                                        *            .                      

   !   '*' = Test reading                      *           .                    

   !   '.' = T200-T400 reference                 *           .                  

   !                                               *           .                

TEST KEY ?                                          *           .               

   !                                                  *          .

MRT Resistance / Capacitance Test results displayed in Block Mode.

An example Low Scale Resistance Test in Direct Mode is shown below.

TEST KEY ? 3l

<SULTAN BANNER>

 10 20  50     100        200    300   400     600       1K       2K     5K

- !.!....!......!..........!......!.....!.......!........!.........!......! -

  !--------------------------------------------------------------------------

(
|

|

moving bar
MRT Low Scale Resistance Test results displayed in Direct Mode.

5.9.1 AXE MRT Test Set

The table below listed all the test facilities supported by the SULTAN MRT for POTS services only.

SULTAN Tests
Test Keys

Single Mode
1

Block Mode
2

Direct Mode
3

Line Reversal
4

Automatic AC Voltage Test
- 

Cancel Time Superv 
T

Decadic Dial Test
DD

Display Line Status
DL

Exchange Battery
EB

Foreign Batt Gnd
FG

Foreign Battery
FB

Get/Break Dial Tone
DT

Howler
H

Insulation res
I

Insulation Res Gnd
IG

Low Scale Res
L

Low Scale Res Gnd
LG

Monitor
MO

Open Circuit
O

Package Test
P

Res To Gnd
RG

Res/Cap
RC

Resistance Test
R

Ring and Speak
RS

Ring Pulse Test
RP

Speak No Ring
SP

VF Dial Test
VF

Release
<ESC>

Reset
<TAB>

SULTAN MRT Test Set

· 
Refer to the SULTAN MRT Interface document (TD-04-013) for the MRT protocol details and the corresponding MRT Q commands for the above tests.

AXE (MRT) POTS - Single

After receiving the number to be tested from a Tester, the SULTAN system first determines which AXE node is responsible for testing the line, then perform a Node Enquiry by interrogating the node to determine the service type and line state with AXE Man-Machine command <STSUP>.

An example AXE Man-Machine command <STSUP> and response message for an AXE POTS service is shown below.

<STSUP:SNB=0394002033;
SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-4367       IDLE             H'0C  0394002033        IDLE

END

AXE Man-Machine command STSUP and response message for an AXE POTS service.

An example AXE Man-Machine command <STDEP> and response message for an AXE POTS service with single Fnn is shown below.

<STDEP:DEV=LI3-4367;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-4367       IDLE                    H'OC  0394002033    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS service.

An example AXE Man-Machine command <STDEP> and response message for an AXE POTS service with Multiple Fnn's is shown below.

<STDEP:DEV=LI3-1281;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-1281       IDLE                    H'D   0883352648    IDLE

                                             0883352013    IDLE

                                             0883352014    IDLE

                                             0883352015    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS service with Multiple Fnn's.

The SULTAN system will display the AXE Man-Machine command <STSUP> response message to a Tester in raw after received from the node. Once the service type and line state of the line are determined, AXE Man-Machine command <STDEP> is to be performed on the line interface device to determine if the line has multiple service numbers associated. The Fnn('s) is(are) then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found during the translation process indicating the service is connected via a RIM or CMUX then the procedure for testing RIM or CMUX services will be followed. Refer to the section on RIM or CMUX for details on testing RIM or CMUX services.

For POTS services not connected via a RIM or CMUX (ie. a match is not found in the RIM or XDM database) the SULTAN system will display the service type information message “AXE POTS SERVICE” to a Tester for indication of the service type of the line under test. The SULTAN system then accesses the MRT Line Test Device to carry out the automatic start-up tests.

This involves sending the following test requests:

· An Open Session command (T) to connect the Line Test Device across the subscriber’s line under test and return the line state.

· A Revertive Call command (R) to set up a revertive call to a Tester position.

If the line state from the Open Session command (T) response indicating the line is not busy speaking, the following test will be performed:

A Package Test A1 command (Q44) to perform Foreign AC Voltage and Exchange Battery Voltage measurements.

At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “AXE MRT Test Set” in the “AXE (MRT)” section.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.9.1.1 TESTER SESSION for AXE (MRT) POTS

An example of a Tester session start-up display for an AXE POTS service is shown below.

number to be tested ? 0396634174

ACCESSING EXHG AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - EXHG_RSS1

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LI3-4367       IDLE               H'0C   0394002033
    IDLE

END

AXE POTS SERVICE

ACCESING MRT 17298 - PLEASE WAIT ...

LINE HAS ON CALL TRANSFER FACILITY

USE ALTERNATIVE TESTING TO CHECK ACTIVE STATE

#0396634174  IDLE   SINGLE EXHG AXE /29  EXHG_RSS1      MTU17298   /29

AUTOMATIC TEST                        SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

EXCHANGE BATTERY VOLTAGE = 53.7

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MRT) POTS service.

AXE (MRT) POTS - Single with ADSL

After receiving the number to be tested from a Tester, the SULTAN system first determines which AXE node is responsible for testing the line, then perform a Node Enquiry by interrogating the node to determine the service type and line state with AXE Man-Machine command <STSUP>.

An example AXE Man-Machine command <STSUP> and response message for an AXE POTS service with ADSL is shown below.

<STSUP:SNB=0394002033;
SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-4367       IDLE             H'0C  0394002033        IDLE

END

AXE Man-Machine command STSUP and response message for an AXE POTS service with ADSL.

An example AXE Man-Machine command <STDEP> and response message for an AXE POTS service with single Fnn and with ADSL is shown below.

<STDEP:DEV=LI3-4367;

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LI3-4367       IDLE                    H'OC  0394002033    IDLE

END

AXE Man-Machine command STDEP and response message for an AXE POTS service with ADSL.

The SULTAN system will display the AXE Man-Machine command <STSUP> response message to a Tester in raw after received from the node. Once the service type and line state of the line are determined, AXE Man-Machine command <STDEP> is to be performed on the line interface device to determine if the line has multiple service numbers associated. The Fnn('s) is(are) then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found during the translation process indicating the service is connected via a RIM or CMUX then the procedure for testing RIM or CMUX services will be followed. Refer to the section on RIM or CMUX for details on testing RIM or CMUX services.

For a POTS service which is not connected via RIM or CMUX but a match is found in the  XDM database as ADSL service, the SULTAN system will display the service type information message “AXE POTS SERVICE WITH ADSL” to a Tester to indicate the service type of the line under test.

Above means; the POTS service is not connected via a RIM or CMUX but the ADSL service is connected via a CMUX.

The SULTAN system then accesses the MRT Line Test Device to carry out the automatic start-up tests.

This involves sending the following test requests:

· An Open Session command (T) to connect the Line Test Device across the subscriber’s line under test and return the line state.

· A Revertive Call command (R) to set up a revertive call to a Tester position.

If the line state from the Open Session command (T) response indicating the line is not busy speaking, the following test will be performed:

A Package Test A1 command (Q44) to perform Foreign AC Voltage and Exchange Battery Voltage measurements.

At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “AXE MRT Test Set” in the “AXE (MRT)” section.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.9.1.2 TESTER SESSION for AXE (MRT) POTS with ADSL

An example of a Tester session start-up display for an AXE POTS service with ADSL is shown below.

number to be tested ? 0396634174

ACCESSING EXHG AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - EXHG_RSS1

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LI3-4367       IDLE               H'0C   0394002033
    IDLE

END

AXE POTS SERVICE WITH ADSL

ACCESING MRT 17298 - PLEASE WAIT ...

LINE HAS ON CALL TRANSFER FACILITY

USE ALTERNATIVE TESTING TO CHECK ACTIVE STATE

#0396634174  IDLE   SINGLE EXHG AXE /29  EXHG_RSS1      MTU17298   /29

AUTOMATIC TEST                        SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

EXCHANGE BATTERY VOLTAGE = 53.7

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MRT) POTS service with ADSL.

AXE (MRT) POTS - PBX AN

An AXE (MRT) POTS PBX Auxiliary Number (AN) will be treated by the SULTAN system as a single POTS service and provide a full set of test facilities as outlined in the “MRT test set” table.

· 
Refer to AXE (MRT) POTS - Single section for details.

5.9.2 AXE (MRT) POTS - PBX AN with ADSL

An AXE (MRT) POTS PBX Auxiliary Number (AN) with ADSL will be treated by the SULTAN system as a single POTS service with ADSL and provide a full set of test facilities as outlined in the “MRT test set” table.

· 
Refer to AXE (MRT) POTS - Single with ADSL section for details.

5.9.3 AXE (MRT) POTS - PBX GDN

An AXE POTS PBX Group Directory Number (GDN) will be treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a line status request on a whole PBX group during the session start-up to get an indication whether the service is Idle, Busy speaking or Faulty.

· 
Refer to AXE (MTU) POTS - PBX section for details.

5.10 SYSTEM 12 (LTAU)

All Alcatel System 12 exchanges are equipped with an Alcatel Line Test Device "Line Test Access Unit" (LTAU, within the SULTAN system abbreviated to TAU) which is utilised for testing both POTS and ISDN services. 

The LTAU is capable of performing line tests in “Single Mode” only.

5.10.1 System 12 LTAU Test Set

The table below outlines the System 12 Man-Machine commands (MMC) used by the SULTAN system, and the corresponding SULTAN Test Key mapping.

SULTAN Tests

+

(Test Key)
System 12 Man-Machine Commands


Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(System 12)

See note 1.

Automatic Display Line Status

*For Node Enquiry  stage 1 on POTS / ISDN
DISPLAY-LINE-STATUS:DN=K’Fnn.

See note 3.
Y
P / I
DLSnnnnn.s12

See note 2.

Automatic Display Subscriber characteristics

*For Node Enquiry  stage 2 on POTS / ISDN
DISPLAY-SUBSCR:DN=K’Fnn,

DETAIL=INDIV.


Y
P / I
DSCnnnnn.s12

Automatic Display TD Alarms

* For Node Enquiry stage 3 on ISDN only
DISPLAY-TD-ALARMS:DN=K’Fnn,

ALMTYPE=BAL1L2&LIST.


Y
I
TDAnnnnn.s12

(Automatic AC Volt test)

For IDLE lines only

See note 6.
EXE-REQ-MT:DN=K’Fnn,

TSEGMENT=1,VAL.
Y
P / I
FBTnnnnn.s12



“Automatic Dial Tone Test” (AD)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=24,VAL.
N
P
GBTnnnnn.s12

Basic Access Test (BA)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=18,VAL.
N
I
BATnnnnn.s12

Display Connection (DC)
DISPLAY-CONN:DN=K’fnn.
Y
P / I
CONnnnnn.s12

Decadic Dial Test (DD)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=10,VAL.
N
P
DDTnnnnn.s12

Display Device Status (DE)
DISPLAY-LINE-STATUS:

EN=H'xxx&yyy.
Y
P / I
DLSnnnnn.s12

Display Hunt Group (DH)
DISPLAY-LINEGRP:GDN=K'gdn.
Y
P / I
GDNnnnnn.s12

Display TD Alarm (DI)
DISPLAY-TD-ALARMS:DN=K'fnn,

ALMTYPE=BAL1L2&LIST.
Y
I
TDAnnnnn.s12

Display Line Status (DL)
DISPLAY-LINE-STATUS:DN=K'fnn.
Y
P / I
DLSnnnnn.s12

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

DETAIL=INDIV.
Y
P / I
PBXnnnnn.s12

Display Subscriber (DS)
DISPLAY-SUBSCR:DN=K'fnn,

DETAIL=INDIV.
Y
P / I
DSCnnnnn.s12

Foreign Battery (FB)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=1,VAL.
N
P / I
FBTnnnnn.s12

SULTAN Tests

+

(Test Key)
System 12 Man-Machine Commands


Multi
Session
POTS/
ISDN

(P / I)
SIMNODE

(System 12)

See note 1.

Foreign Batt Gnd (FG)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=1,VAL.
N
P / I
FBTnnnnn.s12

Full Test (FT)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=11,VAL.
N
P / I
PKTnnnnn.s12

Low Scale Res (L)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=2,VAL.
N
P / I
RESnnnnn.s12

Low Scale Res Gnd (LG)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=2,VAL.
N
P / I
RESnnnnn.s12

Monitor (MO)
EXE-REQ-MT: DN=K’fnn, OPERNBR=

K’fnn(Tester), {NOR/BUSY/PARK}.
N
P
MOInnnnn.s12

Noise Detection (ND)

(Not yet implemented)
VERIFY:DN=K'fnn,TSEGMENT=4&20&21,FULLREP,WTC=0,ITRFM=SUMSEG&ALLSEG&DETRES,ITRRTG=REPORT,ITRCL=ATSTRES.
N
P
NDTnnnnn.s12

Open Circuit Test (O)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=2,VAL.
N
P / I
RESnnnnn.s12

Package Test (P)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=11,VAL.
N
P / I
PKTnnnnn.s12

Resistance (R)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=2,VAL.
N
P / I
RESnnnnn.s12

Resistance Gnd (RG)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=2,VAL.
N
P / I
RESnnnnn.s12

Resistance / Capacitance (RC)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=2,VAL.
N
P / I
RESnnnnn.s12

Ring and Speak (RS)
EXE-REQ-MT:DN=K’fnn,RING.

(Customer’s telephone will ring)
N
P
RNGnnnnn.s12

Ring present / Ring trip (RT)

(Not yet implemented)
VERIFY:DN=K'fnn,TSEGMENT=17,FULLREP,WTC=0,ITRFM=SUMSEG&ALLSEG&DETRES,ITRRTG=REPORT,ITRCL=ATSTRES.
N
P
RTRnnnnn.s12

Reset  (<TAB>)
EXE-REQ-MT:DN=K'fnn,TERM.
N
P / I
Reset.s12

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

(ie. Extend the overall session timer from 5 minutes to 20 minutes)
-
P / I
-

Toggle Display Mode (TD)

See note 5.
Toggle the current display mode and display the last performed test result in the toggled mode format.
-
P / I
-

VF Dial Test -DTMF (VF)
EXE-REQ-MT:DN=K'fnn,

TSEGMENT=5,VAL.
N
P 
VFTnnnnn.s12

Verify (VY)

See note 4.
VERIFY:DN=K'fnn,TSEGMENT=ALL,FULLREP,WTC=0,ITRFM=SUMSEG&ALLSEG&DETRES,ITRRTG=REPORT,ITRCL=ATSTRES.
N
P / I
VFYnnnnn.s12

Release / Logoff <ESC>
<CTRL X>
Y
P / I
-

SULTAN Tests (Test key) - System 12 Man-Machine command mapping.

Note 1:
The file names used in the SULTAN System 12 Node simulator “SIMNODE” are detailed here for completeness.


This Node Simulator has no impact on the actual SULTAN System 12 interface.

Note 2:
In response file names such as DLSnnnnn.s12, n = last 5 digits of the Fnn.

· 
Refer to the SULTAN Node Simulator document (PS0028/TD-13-021) for more information on all the SIMNODE response f.ile names.

Note 3:
The last character in all the System 12 Man-Machine command strings sent to the System 12 node shall be character “.” (full-stop).

Note 4:
The Verify test shall not be performed on services with Service type identifiers AV5 and IV5 (integrated services via Integrated-RIM or Integrated-CMUX).

Note 5:
Toggle display means; by default response messages are displayed (where applicable) in interpreted mode.



Using the Test Key <TD> will display the last received and further to receive response messages in un-interpreted (raw) mode.



Using the Test Key <TD> again will toggle back to interpreted mode display.

Note 6:
AC Voltage test shall not be allowed to run when the line status is LLO. A warning message (SMC 666) shall be displayed.

· 
Refer to the SULTAN System 12 Interface document (PS0028/TD-04-010) for  the raw AXE Man-Machine command and response message  displays of all the System 12 line tests.

The flowcharts in TD-04-010 show the test sequence and which System 12 line monitoring facilities are implemented by the SULTAN system.

System 12 POTS - Single

After receiving the Fnn to be tested from a Tester, the SULTAN system first determines which node is responsible for testing the line, then performs a Node Enquiry to determine the service type and line state. 

For System 12 services, the Node Enquiry involves first performing System 12 Man-Machine command  <DISPLAY-LINE-STATUS> to determine the service type and line status followed by System 12 Man-Machine command <DISPLAY-SUBSCR> to determine if the service has multiple Fnn's associated. The System 12 Man-Machine command <DISPLAY-SUBSCR> is also used to extract the actual service type of the line. The value under the “A/I” heading of the <DISPLAY-SUBSCR> response message is expected to be “A”.

The response message from the System 12 Man-Machine command <DISPLAY-LINE-STATUS>  will be displayed to a Tester un-interpreted as part of the session start-up information. (refer to the example of a SULTAN System 12 POTS “TESTER session” below).

An example of System 12 Man-Machine command <Display-Line-Status>  response message on a POTS service is shown below.

<DISPLAY-LINE-STATUS:DN=K'0392028227.

SEQ=1065.1998-10-08

COM=0157

JOB SUBMITTED

RESULT FOLLOWS

EXEU_L421K26_12   1998-10-08  11:13:00  TH

001       0005/051D/0015

SEQ=1065.1998-10-08 04305  L42X0K25   FA21FD1D   HXL1PZ08

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

         0392028227

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

     H'120  (H'9320) &    5  0392028227        MSN ANAL    AVFREE

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status and response message for a POTS service.

The response message from the System 12 Man-Machine command <DISPLAY- SUBSCRIBER> will not be displayed to a Tester.

An example System 12 Man-Machine command <DISPLAY-SUBSCR> response message for a POTS service with multiple service numbers is shown below.

<DISPLAY-SUBSCR:DN=K'0392028217.

SEQ=5435.1998-10-09

COM=4296

JOB SUBMITTED

RESULT FOLLOWS

EXEU_L421K26_12   1998-10-09  10:42:42  FR

001       0005/051D/0015

SEQ=5435.1998-10-09 04263  L42X0K25   FA21FD1D   HXL1PZ08

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

   H'120  (H'9320) & 5      0392028217          A   DFLT

   CHARGING METER :  0           0           0           0

   SERVICES :

     SUBGRP   :  1

     SUBSIG   :  CBSET

     NBRIDFCG :  CGLIRDFO

     CARRIER  :  PRESEL    1411

     COL      :  ORDINARY

     MISC     :  DRNGOVER  ACTIVE

   MSN CONFIGURATION :

                           DN

                        0392028217             ANALOGUE DEF MSN

                        0392028227             ANALOGUE MSN 1

                        0392028228             ANALOGUE MSN 2

   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber and response message for a POTS MSN service.

As only one Fnn per service is being stored in the RIM or XDM database, in order to determine if a service is connected via a RIM or CMUX the SULTAN system is to verify all the Fnn's associated with the service against the RIM and XDM database to search for a match.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found, the service is considered to be connected via a RIM or CMUX, then the procedure for testing RIM or CMUX services will be followed. Refer to the RIM or CMUX section for details on testing System 12 POTS services via a RIM or CMUX.

For a POTS service which is not connected via a RIM or CMUX (ie. no match is found in the RIM or XDM database) the SULTAN system shall display the service type information message  “System 12 POTS SERVICE” to a Tester before accessing the System 12 TAU Line Test Device to request for the automatic tests as part of the start-up sequence. The automatic tests involves performing another line status request and an AC Voltage test. Exception, the SULTAN system will not perform automatic AC Voltage test if the line is in LLO status. A warning message (see SMC#666 in TD-03-001 for details) will be displayed instead.

At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “System 12 TAU Test Set” in the “System 12 TAU” section. However, if the line under test is not a PBX service and the test entered is a PBX specific which are either the Test commands <DH> (Display Hunt Group) or <DP> (Display PABX Facility), the test will not be performed with the SULTAN system displaying a warning message indicating the service does not have a group directory number.
Note:
Revertive call to a Tester position will not be established as part of the System 12  Tester  session start-up.

Monitoring can only be applied on Idle, busy speaking and Line Lockout lines.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.1 TESTER SESSION for System 12 POTS

An example of a Tester session start-up display for a System 12 POTS service is shown below.

number to be tested ? 0394156705

ACCESSING CWOC_CWOC SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'9570  H'1725  159    94156705          ANALOG DN   AVFREE

S12 POTS SERVICE

ACCESSING TAU 17408 - PLEASE WAIT ...

NOTE THAT SYSTEM12 MAY NOT PERFORM A GIVEN TEST IF IT HAS FOUND A PREVIOUS

RESULT OUT OF RANGE. SUCH TESTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE 'DL' TEST KEY FOR LINE STATUS UPDATE

#0394156705  IDLE   SINGLE CWOC S12 S330P CWOC_CWOC      TAU17408 S330P

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST KEY ?

Tester session start-up display for a System 12 POTS service.

System 12 POTS - Single with ADSL

After receiving the Fnn to be tested from a Tester, the SULTAN system first determines which node is responsible for testing the line, then performs a Node Enquiry to determine the service type and line state. 

For System 12 services, the Node Enquiry involves first performing System 12 Man-Machine command  <DISPLAY-LINE-STATUS> to determine the service type and line status followed by System 12 Man-Machine command <DISPLAY-SUBSCR> to determine if the service has multiple Fnn's associated. The System 12 Man-Machine command <DISPLAY-SUBSCR> is also used to extract the actual service type of the line. The value under the “A/I” heading of the <DISPLAY-SUBSCR> response message is expected to be “A”.

The response message from the System 12 Man-Machine command <DISPLAY-LINE-STATUS>  will be displayed to a Tester un-interpreted as part of the session start-up information. (refer to the example of a SULTAN System 12 POTS “TESTER session” below).

An example of System 12 Man-Machine command <Display-Line-Status>  response message on a POTS service with ADSL is shown below.

<DISPLAY-LINE-STATUS:DN=K'0392028227.

SEQ=1065.1998-10-08

COM=0157

JOB SUBMITTED

RESULT FOLLOWS

EXEU_L421K26_12   1998-10-08  11:13:00  TH

001       0005/051D/0015

SEQ=1065.1998-10-08 04305  L42X0K25   FA21FD1D   HXL1PZ08

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

         0392028227

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

     H'120  (H'9320) &    5  0392028227        MSN ANAL    AVFREE

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status and response message for a POTS service with ADSL.

The response message from the System 12 Man-Machine command <DISPLAY- SUBSCRIBER> will not be displayed to a Tester.

An example System 12 Man-Machine command <DISPLAY-SUBSCR> response message for a POTS service with multiple service numbers and with ADSL is shown below.

<DISPLAY-SUBSCR:DN=K'0392028217.

SEQ=5435.1998-10-09

COM=4296

JOB SUBMITTED

RESULT FOLLOWS

EXEU_L421K26_12   1998-10-09  10:42:42  FR

001       0005/051D/0015

SEQ=5435.1998-10-09 04263  L42X0K25   FA21FD1D   HXL1PZ08

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

   H'120  (H'9320) & 5      0392028217          A   DFLT

   CHARGING METER :  0           0           0           0

   SERVICES :

     SUBGRP   :  1

     SUBSIG   :  CBSET

     NBRIDFCG :  CGLIRDFO

     CARRIER  :  PRESEL    1411

     COL      :  ORDINARY

     MISC     :  DRNGOVER  ACTIVE

   MSN CONFIGURATION :

                           DN

                        0392028217             ANALOGUE DEF MSN

                        0392028227             ANALOGUE MSN 1

                        0392028228             ANALOGUE MSN 2

   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber and response message for a POTS MSN service with ADSL.

As only one Fnn per service is being stored in the RIM or XDM database, in order to determine if a service is connected via a RIM or CMUX the SULTAN system is to verify all the Fnn's associated with the service against the RIM and XDM database to search for a match.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found, the service is considered to be connected via a RIM or CMUX, then the procedure for testing RIM or CMUX services will be followed. Refer to the RIM or CMUX section for details on testing System 12 POTS services via a RIM or CMUX.

For a POTS service which is not connected via RIM or CMUX but a match is found in the  XDM database as ADSL service, the SULTAN system will display the service type information message “System 12 POTS SERVICE WITH ADSL”  to indicate the service type of the line under test before accessing the System 12 TAU Line Test Device to request for the automatic tests as part of the start-up sequence.

Above means; the POTS service is not connected via a RIM or CMUX but the ADSL service is connected via a CMUX.

The automatic tests involves performing another line status request and an AC Voltage test. Exception, the SULTAN system will not perform automatic AC Voltage test if the line is in LLO status. A warning message (see SMC#666 in TD-03-001 for details) will be displayed instead.

At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “System 12 TAU Test Set” in the “System 12 TAU” section. However, if the line under test is not a PBX service and the test entered is a PBX specific which are either the Test commands <DH> (Display Hunt Group) or <DP> (Display PABX Facility), the test will not be performed with the SULTAN system displaying a warning message indicating the service does not have a group directory number.
Note:
Revertive call to a Tester position will not be established as part of the System 12  Tester  session start-up.

Monitoring can only be applied on Idle, busy speaking and Line Lockout lines.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.2 TESTER SESSION for System 12 POTS with ADSL

An example of a Tester session start-up display for a System 12 POTS service with ADSL is shown below.

number to be tested ? 0394156705

ACCESSING CWOC_CWOC SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'9570  H'1725  159    94156705          ANALOG DN   AVFREE

S12 POTS SERVICE WITH ADSL

ACCESSING TAU 17408 - PLEASE WAIT ...

NOTE THAT SYSTEM12 MAY NOT PERFORM A GIVEN TEST IF IT HAS FOUND A PREVIOUS

RESULT OUT OF RANGE. SUCH TESTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE 'DL' TEST KEY FOR LINE STATUS UPDATE

#0394156705  IDLE   SINGLE CWOC S12 S330P CWOC_CWOC      TAU17408 S330P

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST KEY ?

Tester session start-up display for a System 12 POTS service with ADSL.

System 12 POTS - PBX

PBX services are usually associated with not one, but multiple Fnn's. A single Group Directory Number  which is to be listed in the telephone directory and many Auxiliary Numbers. 

PBX Group Directory Numbers (GDN) may or may not be associated with line interface device in System 12. For Group Directory Numbers with no line interface device associated, only service type enquiry of requests are possible from the node, all physical line tests will not be successful.

The SULTAN system will display a warning message “CANNOT PERFORM LINE TEST ON THIS PBX GDN SERVICE”  if any test request other than the following service type enquiry of requests is attempted on a PBX GDN service with no line interface device associated.

<DH> - Display Hunt Group 

<DL> - Display Line Status 

<DP> - Display PABX Facilities 

<DS> - Display Subscriber 

A Group Directory Number or Auxiliary Number (AN) with hardware associated will be tested as a single POTS service.

A PBX Group Directory Number with no equipment associated will have the following line type returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message under the “TYPE” field during the Node Enquiry process.

· PBX GDN

A PBX Group Directory Numbers  with equipment associated is called “GDNIDN” and will have the following line type returned :

· PBX GDNIDN

A PBX Auxiliary Number will have one of the following line types returned:

· PBX IDN 

=> (Single Fnn)

or

· PBX MSN

=> (Multiple Fnn's)

An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a System 12 POTS - PBX Auxiliary Number is shown below.

EXEU_L4200D4      1998-06-01  11:09:09  MO

001       0005/051D/0010

SEQ=5342.1998-06-01 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028219

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

     H'120  (H'9320) &    7  0392028219        PBX IDN     AVFREE

   LAST REPORT      04305

System 12 Man-Machine command Display-line-status response message for a POTS PBX AN service.

An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response messages for a System 12 POTS - PBX Group Directory Number with no equipment associated is shown below.

EXEU_L4200D4      1998-06-01  11:09:22  MO

001       0005/051D/0010

SEQ=5343.1998-06-01 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028218

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

        

        0392028218        PBX GDN

   LAST REPORT      04305

System 12 Man-Machine command Display-line-status response message for a POTS - PBX (GDN) service with no line interface device associated.

An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a System 12 POTS - PBX Group Directory Number with equipment associated is shown below.

EXEU_L4200D4      1998-06-01  11:09:40  MO

001       0005/051D/0010

SEQ=5345.1998-06-01 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028225

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

     H'120  (H'9320) &    6  0392028225        PBX GDNIDN  AVFREE

   LAST REPORT      04305

System 12 Man-Machine command Display-line-status response message for a POTS - PBX (GDN) service with line interface device associated.

The set of test facilities available for testing PBX Auxiliary Numbers or Group Directory Numbers with line interface device associated are the same as for single System 12 POTS services. However, as two of the PBX specific tests (ie. Display-Hunt-Group and Display-PABX-Facility) can only be performed using the group directory number of the service, the SULTAN system must first extract the group directory number of the service before carrying out these tests if the number under test is an Auxiliary Number. The Group Directory Number can be obtained from the System 12 Man-Machine command <DISPLAY-SUBSCR> response message under the “GDN”  field (ie. Being highlighted in the example below). The System 12 Man-Machine command <DISPLAY-SUBSCR> response message is also used to extract the actual service type of the System 12 POTS PBX GDNIDN line. The value under the “A/I” heading of the <DISPLAY-SUBSCR> response message is expected to be “A”.

An example System 12 Man-Machine command <DISPLAY-SUBSCR> response message for a PBX Auxiliary Number is shown below.

EXEU_L4200D4      1998-06-01  15:10:42  MO

001       0005/051D/0010

SEQ=5537.1998-06-01 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

   H'120  (H'9320) & 6      0392028225          A          0392028225

   CHARGING METER :  0           0           0           0

   SERVICES :

     SUBGRP   :  1

     SUBSIG   :  CBSET

     FACIL    :  INDIV

     NBRIDFCG :

     TAXATION :  INDIV

     SUBCTRL  :  SDNLEV    GDNLEV

     CARRIER  :  PRESEL    1411

     COL      :  ORDINARY

     MISC     :  CALLRET

                 DRNGOVER  ACTIVE

   LAST REPORT      04263

System 12 Man-Machine command Display-Subscr response message for a POTS PBX (AN) service.

5.10.1.3 TESTER SESSION for System 12 POTS PBX (GDN)

An example of a Tester session start-up display for a System 12 POTS PBX - GDN service (having no equipment associated) is shown below.

number to be tested ? 0883357090

ACCESSING EXJU_MODEL SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

                       0883357090        PBX GDN     

S12 POTS PBX SERVICE

ACCESSING TAU 17304, PLEASE WAIT ...

NOTE THAT SYSTEM 12 MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS CHANGES NOT REPORTED. USE DL TEST KEY FOR LINE STATUS UPDATE

#0883357090  IDLE   SINGLE EXJU S12 S330P EXJU_MODEL     TAU17304 S330P

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

UNKNOWN LINE STATE

TEST KEY ? 

Tester session start-up display for a System 12 POTS - PBX (GDN) service.

5.10.1.4 TESTER SESSION for System 12 POTS PBX (AN)

An example of a Tester session start-up display for a System 12 POTS PBX - AN service is shown below.

Note:
The same connecting sequence is applied for testing System 12 POTS PBX Group Directory Numbers with hardware associated (ie. line type GDNIDN).

number to be tested ? 0883357090

ACCESSING EXJU_MODEL SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'214   1      0883357090        PBX IDN     AVFREE

S12 POTS PBX SERVICE

ACCESSING TAU 64105, PLEASE WAIT ...

NOTE THAT SYSTEM 12 MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS CHANGES NOT REPORTED. USE DL TEST KEY FOR LINE STATUS UPDATE

#0883357090  IDLE   SINGLE EXJU S12 S330P EXJU_MODEL     TAU17304 S330P

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST KEY ? 

Tester session start-up display for a System 12 POTS - PBX (AN) service.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.5 TESTER SESSION for System 12 POTS PBX (AN) with ADSL

An example of a Tester session start-up display for a System 12 POTS PBX - AN service with ADSL is shown below.

Note:
The same connecting sequence is applied for testing System 12 POTS PBX Group Directory Numbers with hardware associated (ie. line type GDNIDN).

number to be tested ? 0883357090

ACCESSING EXJU_MODEL SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'214   1      0883357090        PBX IDN     AVFREE

S12 POTS PBX SERVICE WITH ADSL

ACCESSING TAU 64105, PLEASE WAIT ...

NOTE THAT SYSTEM 12 MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

LINE STATUS CHANGES NOT REPORTED. USE DL TEST KEY FOR LINE STATUS UPDATE

#0883357090  IDLE   SINGLE EXJU S12 S330P EXJU_MODEL     TAU17304 S330P

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST KEY ? 

Tester session start-up display for a System 12 POTS - PBX (AN) service with ADSL.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

System 12 POTS - Number Ported / Number Redirection

Services which are Number Ported / Number Redirection could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR>. If the message “PORTED DN” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and the <DISPLAY-SUBSCR> response message contains the message “CARRIER : PORTED TO 1400” , the service is considered to be Number Ported / Number Redirection.
An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a Number Ported / Number Redirection service.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247        PORTED DN   NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a Number Ported / Number Redirection service.

An example System 12 Man-Machine command <DISPLAY-SUBSCRIBER>  response message for a Number Ported / Number Redirection service.

EXEU_L4200D4      1998-06-04  17:07:04  TH

001       0005/051D/0010

SEQ=7140.1998-06-04 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

          (      ) &        0392028246

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     CARRIER  :  PORTED TO  1400
   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for a Number Ported / Number Redirection service.

At a Tester level, no testing is required for a Number Ported / Number Redirection service.

For Number Ported / Number Redirection services, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.6 TESTER SESSION for System 12 POTS  - Number Ported / Number Redirection

An example of a Tester session start-up display for a System 12 Number Ported / Number Redirection service is shown below.

number to be tested ? 0884417603

ACCESSING EXHB_MODEL SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

                       84417603          PORTED DN   NOTASS

NUMBER PORTED / NUMBER REDIRECTION

number to be tested ?

Tester session start-up display for a System 12 Number Ported / Number Redirection service.

System 12 POTS - Number Redirection

Services which are Number Redirection could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR>. If the message “PORTED DN” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and the <DISPLAY-SUBSCR> response message contains the message “CARRIER : PORTED TO 1422” or  “CARRIER : PORTED TO 1433”, the service is considered to be Number Redirection.
An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a Number Redirection service.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247        PORTED DN   NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a Number Redirection service.

An example System 12 Man-Machine command <DISPLAY-SUBSCRIBER>  response message for a Number Redirection service.

EXEU_L4200D4      1998-06-04  17:07:04  TH

001       0005/051D/0010

SEQ=7140.1998-06-04 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

          (      ) &        0392028246

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     CARRIER  :  PORTED TO  1422
   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for a Number Redirection service.

At a Tester level, no testing is required for a Number Redirection service.

For Number Redirection services, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.7 TESTER SESSION for System 12 POTS  - Number Redirection

An example of a Tester session start-up display for a System 12 Number Redirection service is shown below.

number to be tested ? 0884417603

ACCESSING EXHB_MODEL SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

                       84417603          PORTED DN   NOTASS

NUMBER REDIRECTION

number to be tested ?

Tester session start-up display for a System 12 Number Redirection service.

System 12 POTS - Number Ported to an Unknown Carrier

Services which are Ported to an Unknown Carrier could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR>. If the message “PORTED DN” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and the <DISPLAY-SUBSCR> response message contains the message “CARRIER : PORTED TO 14xx” (where xx means all other codes except 00, 22 or 33) the service is considered to be Ported to an Unknown Carrier.
An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a service Ported to an Unknown Carrier.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247        PORTED DN   NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a service Ported to an Unknown Carrier.

An example System 12 Man-Machine command <DISPLAY-SUBSCRIBER>  response message for a service Ported to an Unknown Carrier.

EXEU_L4200D4      1998-06-04  17:07:04  TH

001       0005/051D/0010

SEQ=7140.1998-06-04 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

          (      ) &        0392028246

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     CARRIER  :  PORTED TO  1499
   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for a service Ported to an Unknown Carrier.

At a Tester level, no testing is required for services Ported to an Unknown Carrier.

For services Ported to an Unknown Carrier, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.8 TESTER SESSION for System 12 POTS  - number Ported to an Unknown Carrier

An example of a Tester session start-up display for a System 12 service Ported to an Unknown Carrier is shown below.

number to be tested ? 0884417603

ACCESSING EXHB_MODEL SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

                       84417603          PORTED DN   NOTASS

NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER

number to be tested ?

Tester session start-up display for a System 12 service Ported to an Unknown Carrier.

System 12 - Number Disconnected

Services which are disconnected could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> . If one the messages “NASS DN” , “NOTASS” or “NOTEQUIP” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message the SULTAN system shall consider this service as disconnected.

An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a disconnected service.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247                    NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a disconnected service.

At a Tester level, no testing is required for disconnected  Telstra services.

For disconnected services, a SULTAN information message will be displayed at the end of a Tester session.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

5.10.1.9 TESTER SESSION for System 12 - Disconnected service

An example of a Tester session start-up display for an System 12 POTS - Disconnected service is shown below.

number to be tested ? 0883352049

ACCESSING EXJU_MODEL SYSTEM 12 NODE - PLEASE WAIT...

NUMBER NOT CONNECTED
number to be tested ? 

Tester session start-up display for an System 12 disconnected service.

System 12 ISDN - Single

After receiving the Fnn to be tested from a Tester, the SULTAN system first determines which node is responsible for testing the line, then performs a Node Enquiry to determine the service type and line state. 

For System 12 services, the Node Enquiry involves first performing System 12 Man-Machine command <DISPLAY-LINE-STATUS> to determine the service type and line status followed by System 12 Man-Machine command <DISPLAY-SUBSCR> to determine if the service has multiple Fnn's associated. The System 12 Man-Machine command <DISPLAY-SUBSCR> is also used to extract the actual service type of the line. The value under the “A/I” heading of System 12 Man-Machine command <DISPLAY-SUBSCR> response message is expected to be “I”.

The response message from System 12 Man-Machine command <DISPLAY-LINE-STATUS> will be displayed to a Tester un-interpreted as part of the session start-up information. (refer to the example of a SULTAN System 12 ISDN TESTER session below).

EXEU_L4200D4      1998-06-01  11:09:09  MO

001       0005/051D/0010

SEQ=5342.1998-06-01 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028219

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

     H'120  (H'9320) &    7  0392028219        BA CH B1    AVFREE

                                               BA CH B2    AVFREE

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for an Idle ISDN service.

An example of System 12 Man-Machine command <DISPLAY-SUBSCR> response message for an ISDN service with multiple Fnn's is shown below.

EXEU_L4200D4      1998-06-01  15:10:59  MO

001       0005/051D/0010

SEQ=5538.1998-06-01 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

   H'225  (H'93B0) & 209    0394008609          I   DFLT

   DEFAULT BS :  TEL_3_1K

   BSAUTH :  SPEECH    UNR_DIG   AUD_3_1K  TEL_3_1K  FAX_G4_1

             FAX_G2_3  TELE_7K

   BCAUTH :  UNR_DIG   SPEECH    AUD_3_1K

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     SUBGRP   :  2

     NBRIDFCG :

     DATALINK :  PTMP

                 NONPERM

     SUBCTRL  :  CWTG      CFWDUVAR  CGLIR

     UUS      :  UUS1

     CARRIER  :  PRESEL    1411

     COL      :  ISDNSUB

     OBSERV   :  ORGOBS    DIRECT    EXTREP

     MISC     :  TMLPOR

   SPEECH :

     RECALL   :  CAHLD

   BASIC SERVICE DEPENDENT :

     OCBCFWD  :  ALL_SERV  CFWDU

                           CFWDBSUB

                           CFWDNOR

                           DEFLECT

                           SCFWD

                           CFWDTIM

                           MWSCFWB

                           MWSCFWNR

     MAXCFWD  :  ALL_SERV  CFWDU     5

                           CFWDBSUB  5

                           CFWDNOR   5

                           DEFLECT   5

                           SCFWD     5

                           CFWDTIM   5

                           MWSCFWB   5

                           MWSCFWNR  5

     TCHNSEL  :  ALL_SERV  CHNINDNA

   MSN CONFIGURATION :

                           DN

                        0394008609

                        0394008629

   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for an ISDN MSN service with 2 Fnn's associated.

After the SULTAN system has identified that the Service “Type” of the line is ISDN, the SULTAN system shall now determine if there are any “Layer 1 or 2” alarms switched “ON”.

The SULTAN system shall perform System 12 Man-Machine command <DISPLAY-TD-ALARMS>  as shown in example below.
An example of System 12 Man-Machine command <DISPLAY-TD-ALARMS> response message for an ISDN customer line with a layer 1 alarm number 3 turned “ON” under an “Open Circuit” (no NT1 connected) fault condition is shown below.

EXEU_L5000C6_17   2000-06-10  15:41:04  WE

001       0005/051C/0012

SEQ=0509.2000-06-10 04917  L4200E1    FA21ED07   BD8FPQ10

SWA-SUPERV COMMAND HDLR

   DISPLAY-TD-ALARMS                                              SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

   OPERATOR INPUT

    DN  =  94008648

    ALARM    = BAL1L2 & LIST

   RESULTS

    -NA    -LCE

    --TN- -----------DN--- -----ALARM-------   ST  ST  --ALARMTIME--

          -----AREACODE--- -TYP---&--NBR-CNT       PRV -BEGIN  ENDE-

    H'0122 H'9340

       70         94008648

                        03 BAL1   &   3    6   ON  OFF

                           BAL1   &   4    2  OFF  OFF

                           BAL1   &   5    2  OFF  OFF

                           BAL1   &   7    1  OFF  OFF

                                                        15:40  15:40

                 LAST APPEARANCE

                        - BER 10E-3 ALARM :        10-06-1998  15:17

                        - BER 10E-6 ALARM :        10-06-1998  15:31

                        - LAYER-1 INTERRUPT :      10-06-1998  15:40

                        - LAYER-2 DEACTIVATION :   00-00-0000  00:00

   LAST REPORT      04917

System 12 Man-Machine command Display TD Alarms response message with a No. 3 layer 1 alarm ON (ie. This alarm has occurred 6 times).

The SULTAN system shall search for the “ST” field and then extract the first information under this field.

If this extracted information is “ON” it means that there is an outstanding (current) “Error Condition” on the ISDN line under test.

The TESTER shall be informed that the line is faulty.

As only one Fnn per service is being stored in the RIM or XDM database, in order to determine if a service is connected via a RIM or CMUX the SULTAN system is to verify all the Fnn's associated with the service against the RIM or XDM database to search for a match.

If the service has more than one Fnn associated, the multiple Fnn's will be displayed near the end of the System 12 Man-Machine command <Display-Subscr> response message under the “MSN CONFIGURATION” field. MSN stands for Multiple Subscriber Numbers. Each one of the Fnn's is to be checked against the RIM or XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found during the translation process it indicates that the service is connected via a RIM or CMUX. The Fnn that has a match in the translation will be saved as a separate Fnn for RIM or CMUX testing. The Fnn entered by a Tester will be used to test into the System 12 node (TAU) and the Fnn that matches the one in the RIM or XDM database will be used to test into the RIM (CTU) or CMUX (TAC).

· 
Refer to the RIM or CMUX section in this specification for the functional requirements on testing System 12 ISDN services connected via RIM or CMUX.

For System 12 ISDN services not connected via a RIM or CMUX (no match is found in the RIM or XDM database) the SULTAN system will display the message  “S 12 ISDN SERVICE” to a Tester before accessing the System 12 TAU Line Test Device to request for the automatic tests as part of the start-up sequence. The automatic tests involve performing another line status request and AC Voltage test.

At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “System 12 TAU Test Set” which applies to ISDN services in the “System 12 (TAU)” section.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

Note:
For ISDN services is no Line Lockout (LLO) condition.

5.10.1.10 TESTER SESSION for System 12 ISDN

An example of a Tester session start-up display for a System 12 ISDN service is shown below.

number to be tested? 0394002033

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          BA CH B1    AVFREE

                                         BA CH B2    AVFREE

S12 ISDN SERVICE

ACCESSING TAU 17196 - PLEASE WAIT ...

NOTE THAT SYSTEM12 MAY NOT PERFORM A GIVEN TEST IF IT HAS FOUND A PREVIOUS

RESULT OUT OF RANGE. SUCH TESTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE 'DL' TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRY S12 S5.0P FOOTSCRAY      TAU17196 S330P

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST KEY ?

Tester session start-up display for a System 12 ISDN service.

System 12 ISDN - PBX

The SULTAN system will treat a System 12 ISDN PBX GDN service with no line interface device associated as POTS PBX GDN service. After performing a Node Enquiry on a PBX GDN there is no distinction between a POTS or ISDN service.

PBX services are usually associated with not one, but multiple Fnn's. A single Group Directory Number  which is to be listed in the telephone directory and many Auxiliary Numbers. 

PBX Group Directory Numbers (GDN) may or may not be associated with line interface device in System 12. For Group Directory Numbers with no line interface device associated, only service type enquiry of requests are possible from the node, all physical line tests will not be successful.

The SULTAN system will display a warning message “CANNOT PERFORM LINE TEST ON THIS PBX GDN SERVICE”  if any test request other than the following service type enquiry of requests is attempted on a PBX GDN service with no line interface device associated.

<DH> - Display Hunt Group 

<DL> - Display Line Status 

<DP> - Display PABX Facilities 

<DS> - Display Subscriber 

A Group Directory Number or Auxiliary Number (AN) with line interface device associated can be tested as a single ISDN service.

A PBX Group Directory Number with no line interface device associated will have the following line type returned in System 12 Man-Machine command <Display-Line-Status> response message under the TYPE field during the Node Enquiry process.

· PBX GDN

Note:
This is the same line type as POTS PBX Group Directory Number with no line interface device associated.

A PBX Group Directory Number  with line interface device associated is called “GDNIDN” and will have the following line type returned :

· PBX GDNIDN

BA CH B2

A PBX Auxiliary Number will have one of the following line types returned:

· PBX IDN 
=> (Single Fnn)

BA CH B2

or

· PBX MSN

=> (Multiple Fnn's)

BA CH B2

For PBX Auxiliary Numbers or Group Directory Numbers with line interface device  associated, the set of test facilities are the same as for single System 12 ISDN services. However, as two of the PBX specific tests (ie. <DH> (Display Hunt Group) and <DP> (Display PABX Facility)) can only be performed with the Group Directory Number, the SULTAN system must first extract the Group Directory Number of the service before carrying out these tests.

The Group Directory Number of a PBX service can be obtained from System 12 Man-Machine command  <DISPLAY-SUBSCR> response message under the “TYPE” field. System 12 Man-Machine command <DISPLAY-SUBSCR> response message is also used to extract the actual service type of the System 12 PBX GDNIDN line. The value under the “A/I”  heading of the <DISPLAY-SUBSCR> response message is expected to be “I”.

5.10.1.11 TESTER SESSION for System 12 ISDN PBX (GDN)

An example of a Tester session start-up display for a System 12 ISDN PBX - GDN service (having no equipment associated) is shown below.

number to be tested ? 0395537001

ACCESSING HGTB_ISDN SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

                       95537001          PBX GDN     

S12 POTS PBX SERVICE                                  

ACCESSING TAU 17304 - PLEASE WAIT ...

NOTE THAT SYSTEM12 MAY NOT PERFORM A GIVEN TEST IF IT HAS FOUND A PREVIOUS

RESULT OUT OF RANGE. SUCH TESTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE 'DL' TEST KEY FOR LINE STATUS UPDATE

#0395537001  IDLE   SINGLE HGTB S12 S330K HGTB_ISDN      TAU17304 S330K

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

UNKNOWN LINE STATE

TEST KEY ? 

Tester session start-up display for a System 12 ISDN - PBX (GDN) service with no line interface device associated.

5.10.1.12 TESTER SESSION for System 12 ISDN PBX (AN)

An example of a Tester session start-up display for a System 12 POTS PBX - AN service is shown below.

Note:
The same test sequence is applied for testing System 12 ISDN PBX Group Directory Numbers which have line interface device (hardware) associated.

number to be tested ? 0395537001

ACCESSING HGTB_ISDN SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'214   1      95537001          BA CH B1    AVFREE

                                         BA CH B2    AVFREE

S12 ISDN PBX SERVICE

ACCESSING TAU 17304 - PLEASE WAIT ...

NOTE THAT SYSTEM12 MAY NOT PERFORM A GIVEN TEST IF IT HAS FOUND A PREVIOUS

RESULT OUT OF RANGE. SUCH TESTS DISPLAY 'NO RESULT'

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE 'DL' TEST KEY FOR LINE STATUS UPDATE

#0395537001  IDLE   SINGLE HGTB S12 S500K HGTB_ISDN      TAU17304 S330K

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

TEST KEY ? 

Tester session start-up display for a System 12 ISDN PBX (AN) service.

5.10.2 System 12 ISDN - Number Ported / Number Redirection or Number Redirection

Same as for System 12 POTS - Number Ported / Number Redirection.

· 
Refer to the System 12 POTS - LNP section for details.

5.10.3 System 12 Special Service

Special Services on System 12 node will only be supported by SULTAN system if the test number prefix begins with “A0” (eg. A0xxxxxxxxx(V/T/E/X)xxxx) and the first ten digits are recognised by the node. As these types of Special Services usually appeared at the node as PBX services, the test facilities supported are the same as for System 12 POTS - PBX.

· 
Refer to the  System 12 POTS - PBX  section for details.

5.10.4 System 12 Special Service - Number Ported / Number Redirection or Number Redirection

Number Ported / Number Redirection on Special Services are currently not supported by the node.

5.11 RIM (CTU) 

All RIM's are installed with an Alcatel Line Test Device CTU which is utilised for testing POTS, ISDN and Special Services connected via a RIM. The CTU Line Test Device has almost the same test functionality as the SULTAN MRT with the capability of performing line tests in three different modes (ie. Single, Block and Direct/Continuous) as well as line reversal.

5.11.1 RIM CTU Test Set

The table below is a full set of test facilities supported by RIM CTU Editions 6, 7, 10 and 11.

CTU Edition 6
=
test set not marked with ‘*’  (supported by all CTU Editions)

CTU Edition 7
=
base set (edition 6) + tests marked with ‘*’

CTU Edition 10
=
edition 7 tests + tests marked with ‘**’

CTU Edition 11
=
edition 10 tests + tests marked  with ‘***’ (RIM 6.1/8.2 or later)

CTU Edition 11 test set is a super set of Edition 10, Edition 10 test set is a super set of Edition 7 and Edition 7 test set is a super set of Edition 6.

All tests without marking ‘*’ are to be supported by all CTU versions.

SULTAN Tests
Test Keys
Special Service (S)

POTS (P)

 ISDN (I)

Single Mode 
1
S / P / I  

Block Mode 
2
S / P / I

Direct Mode
3
S / P / I

Line Reversal
4
S / P / I

**Automatic Dial Tone 
AD
P

Cancel Time Superv
T
S / P / I

Decadic Dial Test
DD
S / P 

***Display ISDN Line Status
IL
I

***Display RIM Line Test Device
DR
S / P / I

Display Line Status
DL
S / P 

E & M Pair
EM
S

*Foreign Batt Gnd
FG
S / P / I

Foreign Battery
FB
S / P / I

**Get/Break Dial Tone 
DT
 P 

Howler
H
S / P

Insulation Res
I
P / I

*Insulation Res Gnd
IG
P / I

Low Scale Res
L
S / P / I

*Low Scale Res Gnd
LG
S / P / I

Monitor
MO
S / P

SULTAN Tests
Test Keys
Special Service (S)

POTS (P)

 ISDN (I)

***NT1 Loop Back
NL
I

***NT1 Reset
NR
I

*Open Circuit
O
S / P / I

Package Test
P
S / P / I

Resistance Test
R
S / P / I

Res/Cap
RC
S / P / I

*Resistance Gnd 
RG
S / P / I

Ring and Speak
RS
S / P / I

Ring Pulse
RP
S / P 

Receive Pair
RX
S

Transmit Pair
TX
S

VF Dial Test
VF
S / P

Release
<ESC>
S / P / I

Reset
<TAB>
S / P / I

RIM CTU Test Facilities.

· 
Refer to the SULTAN RIM Interface document (TD-04-012) for details on the SULTAN to MDR protocol and the corresponding RIM test codes for all the SULTAN tests listed above.

Multiple Technology
Generically, SULTAN system supports multiple technology tests whenever the exchange configuration includes more than one type of Line Test Device (eg MTU and CTU). A test key shall be executed via a certain LTD depending on the priority set in the “SULTAN Test Key Summary” table in document TD-01-009 Tester Interface Requirements Specification. The highest priority is set to 1 and the lower priority will be 2, 3, etc. If more than one LTD supports the same test key, the LTD with higher priority for this particular test key shall be selected for performing the test.

Access by technology selection
The test set for multiple technology shall be void if a Tester determines his choice of which LTD shall carry the tests by using switch commands such as <,MTU>, <,TAU>, <,CTU>, <,TAC> or <,MRT> at the “TEST KEY ?” prompt.

Non-Integrated RIM configuration

The SULTAN RIM 6.1/8.2 and 9.0 releases support all CTU editions, however for CTU Edition 11 Non-Integrated and Integrated RIM support different test sets. The tests supported by Non-Integrated RIM for all CTU editions are described in this section.

5.11.1.1 AXE (MTU) POTS - Single via (Non-Integrated) RIM

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry by sending AXE Man-Machine command <STSUP> and extract the service type and status from the response message. For POTS services (device type LI3-) AXE Man-Machine command  <STDEP> is performed as second part of the Node Enquiry to obtain the Fnn (telephone number) associated with the LI. 

The Fnn('s) is(are) then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a Fnn match in the RIM database is found but not in the XDM database (service is connected via a RIM), service type information message “AXE POTS SERVICE VIA RIM” will be displayed to a Tester to indicate the service type of the line under test.

Once the service is determined to be a POTS connected via a RIM, the SULTAN system will initiate a test session with the RIM CTU via either a Mediation Device (MDR) or an ERMU RIM interface and perform the normal automatic tests as part of the session start-up sequence. This involved first a line status request. If the line is not BUSY then the AC Voltage Tests shall be performed.

The SULTAN system will terminate the test session if any of the AC Voltage test results indicates a reading above 5 Volt. Otherwise, the SULTAN system will request for a Ring Back Test to set-up a revertive call to a Tester position. The Tester will then be presented with the   “TEST KEY ?” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “RIM CTU Test Set” which applied for POTS services in the RIM (CTU) section.

5.11.1.1.1 TESTER SESSION for AXE POTS - via (Non-Integrated) RIM

An example of a Tester session start-up display for an AXE POTS service via RIM is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LI3-14519      IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA RIM

ACCESSING CTU 17533 - PLEASE WAIT...

MEDIATION DEVICE ACCESSED - QBENDER001/QBENDE2441/0354444746

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17533  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via (Non-Integrated) RIM.

5.11.1.2  AXE (MTU) POTS - Single via (Non-Integrated) RIM with ADSL

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry by sending AXE Man-Machine command <STSUP> and extract the service type and status from the response message. For POTS services (device type LI3-) AXE Man-Machine command  <STDEP> is performed as second part of the Node Enquiry to obtain the Fnn (telephone number) associated with the LI. 

The Fnn('s) is(are) then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a Fnn match in the RIM database is found (service is connected via a RIM) and a match is found in the  XDM database as ADSL service, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA RIM WITH ADSL” to a Tester to indicate the service type of the line under test.

Above means; the POTS service is connected via a RIM but the ADSL service is connected via a CMUX.

Once the service is determined to be a POTS connected via a RIM, the SULTAN system will initiate a test session with the RIM CTU via either a Mediation Device (MDR) or an ERMU RIM interface and perform the normal automatic tests as part of the session start-up sequence. This involved first a line status request. If the line is not BUSY then the AC Voltage Tests shall be performed.

The SULTAN system will terminate the test session if any of the AC Voltage test results indicates a reading above 5 Volt. Otherwise, the SULTAN system will request for a Ring Back Test to set-up a revertive call to a Tester position. The Tester will then be presented with the   “TEST KEY ?” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “RIM CTU Test Set” which applied for POTS services in the RIM (CTU) section.

5.11.1.2.1 TESTER SESSION for AXE POTS - via (Non-Integrated) RIM with ADSL

An example of a Tester session start-up display for an AXE POTS service via RIM with ADSL is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LI3-14519      IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA RIM WITH ADSL

ACCESSING CTU 17533 - PLEASE WAIT...

MEDIATION DEVICE ACCESSED - QBENDER001/QBENDE2441/0354444746

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17533  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via (Non-Integrated) RIM with ADSL.

5.11.1.3 AXE (MTU) POTS - PBX AN via (Non-Integrated) RIM

An AXE POTS - PBX Auxiliary Number (AN) via a RIM is treated by the SULTAN system as a single AXE POTS RIM service with a full set of RIM test facilities carried out by the CTU.

· 
Refer to the AXE (MTU) POTS - via (Non-Integrated) RIM section for details.

5.11.1.4 AXE (MTU) POTS - PBX AN via (Non-Integrated) RIM with ADSL

An AXE POTS - PBX Auxiliary Number (AN) via a RIM with ADSL is treated by the SULTAN system as a single AXE POTS RIM service with ADSL and with a full set of RIM test facilities carried out by the CTU.

· 
Refer to the AXE (MTU) POTS - via (Non-Integrated) RIM with ADSL section for details.

5.11.1.5 AXE (MTU) POTS - PBX GDN via (Non-Integrated) RIM

An AXE POTS PBX Group Directory Number (GDN) via a RIM is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a line status request on a whole PBX group during the session start-up to get an indication whether the service is Idle, Busy speaking or Faulty.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a RIM.

· 
Refer to the AXE (MTU) POTS - PBX section for details.

5.11.1.6 AXE (MTU) ISDN - Single via (Non-Integrated) RIM

To fully diagnose AXE ISDN services connected via a RIM, it is necessary for the SULTAN system to  connect to both the AXE node (MTU) and the RIM (CTU) Line Test Devices during the setting up of the test session. With the current SULTAN system architecture, simultaneous connections are possible, the full SULTAN system ISDN testing could be carried out within the same session. The AXE node (MTU) will be accessed to perform ISDN specific tests and the RIM (CTU) will be accessed to perform physical line tests.

As ISDN services can have multiple Fnn's and the RIM database can store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the ISDN service first before checking against the RIM database.

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry by sending AXE Man-Machine command <STSUP> and extract the service type and status of the line from the response message. For ISDN services (device type LIBAE-) AXE Man-Machine command <STDEP> is performed as second part of the Node Enquiry to obtain all the Fnn's associated with the LI. Each of the Fnn's are then checked against the RIM and CMUX database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a Fnn match in the RIM database is found but not in the XDM database during the translation process, it indicates that the service is connected via a RIM. Each Fnn that has a match in the translation will be saved as a separate number to be used to test into the RIM. The Fnn entered by a Tester will be used to test into the AXE node (MTU) and the Fnn that matches the one in the RIM database will be used to test into the RIM (CTU).

For ISDN services connected via (Non-Integrated) RIM (ie. a match is found in the RIM database), the SULTAN system will display the service message “AXE ISDN SERVICE VIA RIM” to a Tester to indicate the service type of the line under test, before attempting to establish a dual connection to both the AXE MTU and RIM CTU Line Test Device. 

The SULTAN system will first attempt to connect to the AXE node (MTU) and perform a line status request before setting up another connection to the RIM (CTU) to perform an AC Voltage test. If any of the connections fails to establish, the SULTAN system will display the diagnostic information and abort the Tester session. If both connections connected successfully, a Tester will be presented with the “TEST KEY ?” prompt.

At the test key prompt, a Tester can enter any one of the test keys from the “AXE ISDN RIM Test Set” as outlined below. The test set comprises of a combination of the AXE MTU and the RIM CTU test facilities. The AXE MTU Line Test Device is responsible for handling all the ISDN specific tests whereas the RIM CTU is responsible for carrying out all the physical line tests. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly.

5.11.1.7 AXE ISDN via (Non-Integrated) RIM Test Set

The test facilities which supported by the SULTAN system for AXE ISDN services connected via a RIM are listed in the following table:

SULTAN Tests
MTU/CTU
Test Keys

Cancel Time Supervision
-
T

Toggle Display Mode
-
TD

Single Mode
CTU
1

Block Mode
CTU
2

Direct Mode
CTU
3

Line Reversal
CTU
4

Foreign Batt Gnd
CTU
FG

Foreign Battery
CTU
FB

Display ISDN Line Status
CTU
IL

Display RIM line Test Device
CTU
DR

Insulation Resistance
CTU
I

Low Scale Res
CTU
L

Low Scale Res Gnd
CTU
LG

NT1 Loop Back Test
CTU
NL

NT1 Reset Test
CTU
NR

Open Circuit
CTU
O

Package Test
CTU
P

Resistance Test
CTU
R

Res/Cap
CTU
RC

Resistance Gnd
CTU
RG

Display Device Status
MTU
DE

Display Line Status
MTU
DL

Display Subscriber
MTU
DS

Line Circuit Test
MTU
LC

Monitor
MTU
MO

Multi-layer Test
MTU
MT

NT1 Signature Test
MTU
NS

Speak No Ring
MTU
SP

Switch Next
MTU
SN

AXE ISDN via RIM Test Facilities.

TESTER SESSION for AXE ISDN via (Non-Integrated) RIM

An example of a Tester session start-up display for an AXE ISDN service via RIM is shown below.

number to be tested? 0394002033

ACCESSING FSRX AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIBAE-33       IDLE               H'00   0394002033
    IDLE

                                         0394002034
    IDLE

END
AXE ISDN SERVICE VIA RIM

ACCESSING MTU 17166, CTU 17196 - PLEASE WAIT...

MEDIATION DEVICE ACCESSED - QBENDER001/QLINEE9801/0394002033

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRX AXE /29   MDST_LSS       MTU17166   /29

AUTOMATIC TEST                            QLINEE9801     CTU17196  ED07

                                       SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) ISDN service via (Non-Integrated) RIM. 

5.11.1.8 AXE (MTU) ISDN - PBX via (Non-Integrated) RIM

An AXE ISDN - PBX Auxiliary Number (AN) connected via (Non-Integrated) RIM is treated by the SULTAN system as a single AXE ISDN - via (Non-Integrated) RIM service with a combination set of  test facilities carried out by the AXE MTU and RIM CTU.

· 
Refer to AXE (MTU) ISDN  via (Non-Integrated) RIM section for details.

An AXE ISDN PBX Group Directory Number (GDN) connected via (Non-Integrated) RIM is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a line status request on a whole PBX group during the session start-up to get an indication whether the service is Idle, Busy speaking or Faulty.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a RIM.

· 
Refer to AXE (MTU) POTS - PBX section for details.

5.11.1.9 AXE (MRT) POTS - via (Non-Integrated) RIM

All test the same as for AXE (MTU) POTS via (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS via (Non-Integrated) RIM section for details.

5.11.1.10 AXE (MRT) POTS - via (Non-Integrated) RIM with ADSL

All test the same as for AXE (MTU) POTS via (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS via (Non-Integrated) RIM section for details.

5.11.1.11 AXE (MRT) POTS - PBX via (Non-Integrated) RIM

All test the same as for AXE (MTU) POTS  - PBX via (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS- PBX via (Non-Integrated) RIM section for details.

5.11.1.12 AXE (MRT) POTS - PBX via (Non-Integrated) RIM with ADSL

All test the same as for AXE (MTU) POTS  - PBX via (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS- PBX via (Non-Integrated) RIM section for details.

5.11.1.13 System 12 POTS - Single via (Non-Integrated) RIM

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry. This involves sending System 12 Man-Machine command  <Display-Line-Status> to determine the service type followed by System 12 Man-Machine command  <Display-Subscr> to determine if the service has Multiple Service Numbers associated. The Fnn('s) is(are) then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

For POTS services connected via (Non-Integrated) RIM (a match is found in the RIM database) the SULTAN system will display the service type information message “S12 POTS SERVICE VIA RIM”  to a Tester before setting up a test session with the RIM CTU to request for the automatic tests as part of the start-up sequence. The automatic tests involved first sending a line status request followed by an AC Voltage Tests if the line is not busy. The SULTAN system will also request a Ring Back Test  to set-up a revertive call to a Tester position if any of the AC Voltage test results indicates a reading below 5 Volt.

At the end of the session start-up, a Tester will be presented with the   “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “RIM CTU Test Set” which applies to POTS services in the RIM (CTU) section.

Note:
The SULTAN system is required to interpret all test results returned from the RIM before displayed to a Tester.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

· 
Refer to the SULTAN RIM Interface document (PS0028/TD-04-012) for the SULTAN to RIM protocol details and the corresponding RIM test codes for the SULTAN tests listed above.

5.11.1.13.1 TESTER SESSION for System 12 POTS via (Non-Integrated) RIM

An example of a Tester session start-up display for a System 12 POTS service via RIM is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA RIM

ACCESSING CTU 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17153  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via (Non-Integrated) RIM.

5.11.1.14 System 12 POTS - Single via (Non-Integrated) RIM with ADSL

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry. This involves sending System 12 Man-Machine command  <Display-Line-Status> to determine the service type followed by System 12 Man-Machine command  <Display-Subscr> to determine if the service has Multiple Service Numbers associated. The Fnn('s) is(are) then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a Fnn match in the RIM database is found (service is connected via a RIM) and a match is found in the  XDM database as ADSL service, the SULTAN system will display the service type information message “S12 POTS SERVICE VIA RIM WITH ADSL” to a Tester to indicate the service type of the line under test before setting up a test session with the RIM CTU to request for the automatic tests as part of the start-up sequence.

Above means; the POTS service is connected via a RIM but the ADSL service is connected via a CMUX.

The automatic tests involved first sending a line status request followed by an AC Voltage Tests if the line is not busy. The SULTAN system will also request a Ring Back Test  to set-up a revertive call to a Tester position if any of the AC Voltage test results indicates a reading below 5 Volt.

At the end of the session start-up, a Tester will be presented with the   “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “RIM CTU Test Set” which applies to POTS services in the RIM (CTU) section.

Note:
The SULTAN system is required to interpret all test results returned from the RIM before displayed to a Tester.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

· 
Refer to the SULTAN RIM Interface document (PS0028/TD-04-012) for the SULTAN to RIM protocol details and the corresponding RIM test codes for the SULTAN tests listed above.

5.11.1.14.1 TESTER SESSION for System 12 POTS via (Non-Integrated) RIM with ADSL

An example of a Tester session start-up display for a System 12 POTS service via RIM with ADSL is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA RIM WITH ADSL

ACCESSING CTU 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17153  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via (Non-Integrated) RIM.

5.11.1.15 System 12 POTS - PBX GDNIDN via (Non-Integrated) RIM

An PBX Auxiliary Number (System 12 line type PBX IDN) or Group Directory Number with line interface device associated (System 12 line type PBX GDNIDN) will be treated by the SULTAN system as a single System 12 POTS - via (Non-Integrated) RIM service with a comprehensive set of  test facilities carried out by the RIM CTU.

· 
Refer to System 12 POTS - Single via (Non-Integrated) RIM section for details.

5.11.1.16 System 12 POTS - PBX GDNIDN via (Non-Integrated) RIM with ADSL

An PBX Auxiliary Number (System 12 line type PBX IDN) or Group Directory Number with line interface device associated (System 12 line type PBX GDNIDN) and with ADSL will be treated by the SULTAN system as a single System 12 POTS - via (Non-Integrated) RIM service with a comprehensive set of  test facilities carried out by the RIM CTU.

· 
Refer to System 12 POTS - Single via (Non-Integrated) RIM section for details.

5.11.1.17 System 12 POTS - PBX GDN via (Non-Integrated) RIM

An PBX Group Directory Number with no line interface device associated will not appear in the RIM database. As no hardware will be physically connected via (Non-Integrated) RIM for the GDN, all enquiry can be performed via the node. The SULTAN system will treat it as a System 12 POTS - PBX GDN.
· 
It should be noted that PBX GDN services without line interface devices associated do not have Physical lines and therefore can not be connected via a RIM.

· 
Refer to System 12 POTS - PBX  section for details.

5.11.1.18 System 12 ISDN - Single via (Non-Integrated) RIM

To fully diagnose System 12 ISDN services connected via a RIM, it is necessary for the SULTAN system to connect to both the System 12 node (TAU) and the RIM (CTU) Line Test Devices during the setting up of the test session. With the current SULTAN system architecture, simultaneous connections are possible, the full SULTAN system ISDN testing can be carried out within the same session. The System 12 node (TAU) will be accessed to perform ISDN specific tests and the RIM (CTU) will be accessed to perform physical line tests.

As ISDN services can have multiple Fnn's and the RIM database can store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the ISDN service first before checking against the RIM database.

After receiving the number to be tested from a Tester, the SULTAN system first performs a System 12 Node Enquiry. This involved System 12 Man-Machine command <DISPLAY-LINE- STATUS> to determine the line type followed by System 12 Man-Machine command <DISPLAY-SUBSCR> to determine if the line has multiple Fnn's associated.

After the SULTAN system has identified that the Service “Type” of the line is ISDN, the SULTAN system shall now determine if there are any “Layer 1 or 2” alarms switched “ON”.

The SULTAN system shall perform a System 12 Man-Machine command <DISPLAY-TD-ALARMS>  as shown in example below.

· 
Refer to the section on System 12 ISDN - Single for the example response messages of System 12 Man-Machine commands <DISPLAY-LINE-STATUS>, <DISPLAY-SUBSCR> and <DISPLAY-TD-ALARMS> .

For ISDN services connected via (Non-Integrated) RIM (ie. a match is found in the RIM database), the SULTAN system will display the service type information message “S 12 ISDN SERVICE VIA RIM” to a Tester to indicate the service under test before attempting to establish a dual connection to both the System 12 TAU and RIM CTU Line Test Device. 

The SULTAN system will first attempt to connect to the System 12 node (TAU) and perform a line status request before setting up another connection to the RIM (CTU) to perform an AC Voltage test. If any of the connections is failed to establish, the SULTAN system will display the diagnostic information and abort a Tester session. If both connections connect successfully, a Tester will be presented with the “TEST KEY ?” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “System 12 ISDN RIM Test Set” which comprises of a combination of the System 12 TAU and RIM CTU test facilities. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly. However, if the line under test is not a PBX service and the test entered is PBX specific which are either the Display-Hunt-Group (DH) or the Display-PABX-Facility (DP), the SULTAN system will display a warning message indicating the service does not have a group directory number.
5.11.1.19 System 12 ISDN RIM Test Set

The test facilities available for System 12 ISDN services via (Non-Integrated) RIM is provided by both the System 12 TAU and RIM CTU as listed in the following table:

SULTAN Tests
Test Device

(CTU/TAU)
Test Keys

Cancel Time Supervision
-
T

Toggle Display Mode 
-
TD

Single Mode
CTU
1

Block Mode
CTU
2

Direct Mode
CTU
3

Line Reversal
CTU
4

Display ISDN Line Status
CTU
IL

Display RIM Line Test Device
CTU
DR

Foreign Batt Gnd
CTU
FG

Foreign Battery
CTU
FB

Insulation Resistance
CTU
I

Insulation Res Gnd
CTU
IG

Low Scale Res
CTU
L

Low Scale Res Gnd
CTU
LG

NT1 Loop Back Test
CTU
NL

NT1 Reset Test
CTU
NR

Open Circuit
CTU
O

Package Test
CTU
P

Res/Cap
CTU
RC

Resistance Gnd
CTU
RG

Resistance Test
CTU
R

Basic Access Test
TAU
BA

Display BA Alarms
TAU
DA

Display BA Error Status
TAU
DB

Display Device Status
TAU
DE

Display TD Alarms

* Will replace Display-BA-Alarms & Display BA Error Status in SAS5.0
TAU
DI

Display Hunt Group
TAU
DH

Display Line Status
TAU
DL

Display PABX Facilities
TAU
DP

Display Subscriber
TAU
DS

Verify
TAU
VY

System 12 ISDN via RIM Test facilities.

· 
Refer to the SULTAN RIM Interface document (PS0028/TD-04-012) for details on the RIM test code and format of the above CTU tests.

· 
Refer to the SULTAN System 12 Interface document (PS0028/TD-04-010) for the Man Machine Commands of the above TAU tests.

5.11.1.19.1 TESTER SESSION for System 12 ISDN via (Non-Integrated) RIM

An example of a Tester session start-up display for a System 12 ISDN service via RIM is shown below.

number to be tested? 0394002033

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          BA CH B1    AVFREE

                                         BA CH B2    AVFREE

S12 ISDN SERVICE VIA RIM

ACCESSING TAU 17166, CTU 17196 - PLEASE WAIT

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRY S12 S500P FOOTSCRAY      TAU17166  S500P

AUTOMATIC TEST                            QLINEE9801     CTU17196   ED07

                                        SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 ISDN service via (Non-Integrated) RIM.

5.11.1.20 System 12 ISDN - PBX via (Non-Integrated) RIM

An PBX Auxiliary Number (System 12 line type PBX IDN) or Group Directory Numbers with line interface device associated (System 12 line type PBX GDNIDN) will be treated by the SULTAN system it as a single System 12 ISDN - via (Non-Integrated) RIM services with a comprehensive set of  test facilities provided by both the System 12 TAU and the RIM CTU Line Test Devices.

· 
Refer to System 12 ISDN - Single via (Non-Integrated) RIM section for details.

An PBX Group Directory Number with no line interface device associated will not appear in the RIM database. As no hardware will be physically connected via (Non-Integrated) RIM for the GDN, all enquiry can be performed via the node. The SULTAN system will treat it as a System 12 POTS - PBX GDN.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a RIM.

· 
Refer to System 12 POTS - PBX  section for details.

5.11.1.21 Special Service via (Non-Integrated) RIM

With the implementation of FMO (Future Mode of Operation) an increasing number of Special Services are being carried by RIM's. The current test system for Special Services, RATES, cannot perform line tests on services connected via (Non-Integrated) RIM's. These tests must be performed by the CTU card on the Remote Unit of the RIM installation.

Special Services are not supported for Service Plus, ATS (Automatic Testing System, see note 4 below) or CLIQ testing. Special Services connected via a RIM and testable include Private Lines, Datel and Analogue Spectrum services as well as Voice links. These are collectively known as VGDL.

The VGDL product range is:

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

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

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

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

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

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

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

VGDL Line Numbers

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

PRODUCT
LINE NUMBER
EXAMPLE

Voicelink C
AxxxxxxxxxxVxxxx
A0391234567V0101

Voicelink T
AxxxxxxxxxxVxxxx
A0391234567V0101

Tie Line
AxxxxxxxxxxTxxxx
A0391234567T0101

Out Door Extension (ODX)
AxxxxxxxxxxExxxx
A0391234567E0101

Distant Exchange Line
AxxxxxxxxxxX
A0391234567X

Private Line
NxxxxxxxP
N3123456P

DATEL
NxxxxxxxD
N3123456D

Analogue Spectrum
ILaaaaxxxxxxx
ILEXHB1234567

Note:


1.
For Voicelink, Tie Line and ODX the first three characters are the ‘A’, ‘0’ and a state identifier, followed by the eight digit telephone number (PABX prime number).  This is followed by a service identifier and a four digit individual line identifier.

2.
For Private Lines and DATEL lines the first character is the ‘N’, followed by a state identifier, followed by a unique six digit number.

3
For Analogue Spectrum the first two characters are ‘IL’ followed by a four character exchange code and a unique seven digit number.  As these services do not have a suffix only exact matches are supported.

4
The ATS system shall be replaced by a new system called VPCC (Voice Portal Customer Care).

Usually there is no Node Enquiry associated with Special Service, so after receiving the number to be tested, the SULTAN system will perform a check on the RIM and XDM database to determine if the service is connected via a RIM or CMUX.

The SULTAN system handles Special Service differently depending on whether the Fnn has multiple matches in the RIM database. A minimum match for a RIM Fnn is all characters up to, but not including, the first suffix character. If multiple matches of the Fnn are found in the RIM database, the SULTAN system will display all Fnn's which matched along with the corresponding RIM identifier and terminate the test session.

The SULTAN system will only handle up to a maximum of 20 multiple Fnn matches. If a special service has more than 20 Fnn matches in the RIM database, only the first 20 will be displayed by the SULTAN system.

5.11.1.21.1 TESTER SESSION for Special Service via (Non-Integrated) RIM  - Multiple matches

An example of a Tester session start-up display where the Fnn has multiple matches in the RIM database is shown below.

number to be tested ? 0394123332

RIM Special Service - Multiple Matches found

Fnn                   RIM ID
A0394123332V001       QEXHBE9801
A0394123332V002       QEXHBE9821
A0394123332V003       QCVATE9801
A0394123332V004       QWDNDE9801
A0394123332V005       QWDNDE9801

To test a Special Service on a RIM - please enter the Full National Number

number to be tested ?

Tester session start-up display for a Special Service with multiple Fnn matches in the RIM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

For Special services connected via (Non-Integrated) RIM (a match is found in the RIM database) the SULTAN system will display the service type information message “SPECIAL SERVICE VIA RIM” to a Tester before setting up a test session with the RIM CTU to request for the automatic tests as part of the start-up sequence.

This involved first performing a line status request, followed by the AC Voltage test. 

At the end of the session start-up, a Tester will be presented with the   “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “RIM CTU Test Set” which applied for Special Services in the RIM (CTU) section.

The test keys supported for RIM Special Services are the same as for POTS with some exceptions. Insulation resistance tests are barred as they may cause damage to equipment at customer premises. Pair selection is supported. The default for a multiple pair RIM Special Service is the transmit pair. It should be noted that the SULTAN system cannot determine whether a RIM Special Service is one pair or multiple pairs. It is the responsibility of a Tester to use pair selection keys appropriately.

Note:
The SULTAN system is required to interpret all the test results returned from the RIM before displaying to a Tester.

· 
Refer to the SULTAN RIM Interface  document (PS0028/TD-04-012) for the SULTAN to RIM protocol details and the corresponding RIM test codes for the SULTAN tests listed above.

TESTER SESSION for Special Service via (Non-Integrated) RIM - Single match

An example of a Tester session start-up display for a Special Service with a single match in the RIM database is shown below.

number to be tested ? [17] n3501780p

ACCESSING CTU 7144 - PLEASE WAIT...

SPECIAL SERVICE VIA RIM
#3501780     IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU7144   ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a Special Service single Fnn match.

5.11.1.22 Special Service via (Non-Integrated) RIM with ADSL

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a Fnn match in the RIM database is found (service is connected via a RIM) and a match is found in the  XDM database as ADSL service, the SULTAN system will display the service type information message “SPECIAL SERVICE VIA RIM WITH ADSL” to a Tester before setting up a test session with the RIM CTU to request for the automatic tests as part of the start-up sequence.

Above means; the Special service is connected via a RIM but the ADSL service is connected via a CMUX.

This involved first performing a line status request, followed by the AC Voltage test. 

At the end of the session start-up, a Tester will be presented with the   “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “RIM CTU Test Set” which applied for Special Services in the RIM (CTU) section.

The test keys supported for RIM Special Services are the same as for POTS with some exceptions. Insulation resistance tests are barred as they may cause damage to equipment at customer premises. Pair selection is supported. The default for a multiple pair RIM Special Service is the transmit pair. It should be noted that the SULTAN system cannot determine whether a RIM Special Service is one pair or multiple pairs. It is the responsibility of a Tester to use pair selection keys appropriately.

Note:
The SULTAN system is required to interpret all the test results returned from the RIM before displaying to a Tester.

· 
Refer to the SULTAN RIM Interface  document (PS0028/TD-04-012) for the SULTAN to RIM protocol details and the corresponding RIM test codes for the SULTAN tests listed above.

5.11.1.22.1 TESTER SESSION for Special Service via (Non-Integrated) RIM - Single match with ADSL

An example of a Tester session start-up display for a Special Service with a single match in the RIM database and with ADSL is shown below.

number to be tested ? [17] n3501780p

ACCESSING CTU 7144 - PLEASE WAIT...

SPECIAL SERVICE VIA RIM WITH ADSL
#3501780     IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU7144   ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a Special Service single Fnn match and with ADSL.

Integrated RIM configuration

The SULTAN RIM 6.1/8.2 and 9.0 releases support all CTU editions, however for CTU Edition 11 (Non-Integrated) and Integrated RIM support different test sets. The tests supported by Integrated RIM's for all CTU editions are described in this section.

For RIM 6.1 or 8.2 release.

AXE services connected via an Integrated RIM can be identified based on the following LI types:

· LIV5
for POTS (V5.2 Interface, Single link)

· LIBAV5E
for ISDN Basic Access (V5.2 Interface, Single link)

· LIRA1
for POTS (ESM/ARK Interface, Integrated RIM only)

For RIM 9.0 release.

AXE services connected via an Integrated RIM can be identified based on the following LI types:

· LIV5G
for POTS (V5.2 Interface, Multi link)

· LIBAV5G
for ISDN Basic Access (V5.2 Interface, Multi link) 

· LIPRV5G
for ISDN Primary Rate (V5.2 Interface) (not testable by the SULTAN system)

System 12 services connected via Integrated RIM can be identified based on the following Service Identifiers:

· AV5
for POTS 

· IV5
for ISDN

5.11.1.23 AXE (MTU) POTS - Single via Integrated RIM

Once the service is determined to be POTS connected via an Integrated RIM, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA INTEGRATED RIM” to a Tester.

The following test keys are disabled when an AXE (MTU) is connected via an Integrated RIM.

DISABLE SULTAN Tests
MTU / CTU
Test Keys

Line Circuit Test
MTU
LC

All other tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) RIM section for details.

TESTER SESSION for AXE POTS - via Integrated RIM

An example of a Tester session start-up display for an AXE POTS service via Integrated RIM is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIV5-145       IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA INTEGRATED RIM

ACCESSING CTU 17533 - PLEASE WAIT...

MEDIATION DEVICE ACCESSED - QBENDER001/QBENDE2441/0354444746

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17533  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via Integrated RIM.

5.11.1.24 AXE (MTU) POTS - Single via Integrated RIM with ADSL

Once the service is determined to be POTS connected via an Integrated RIM with ADSL, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA INTEGRATED RIM WITH ADSL” to a Tester.

The following test keys are disabled when an AXE (MTU) is connected via an Integrated RIM.

DISABLE SULTAN Tests
MTU / CTU
Test Keys

Line Circuit Test
MTU
LC

All other tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) RIM with ADSL section for details.

TESTER SESSION for AXE POTS - via Integrated RIM with ADSL

An example of a Tester session start-up display for an AXE POTS service via Integrated RIM with ADSL is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIV5-145       IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA INTEGRATED RIM WITH ADSL

ACCESSING CTU 17533 - PLEASE WAIT...

MEDIATION DEVICE ACCESSED - QBENDER001/QBENDE2441/0354444746

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17533  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via Integrated RIM.

5.11.1.25 AXE (MTU) POTS - PBX AN via Integrated RIM

An AXE POTS - PBX Auxiliary Number (AN) via an Integrated RIM is treated by the SULTAN system as a single AXE POTS Integrated RIM service.

The following test keys are disabled when an AXE (MTU) is connected via an Integrated RIM.

DISABLE SULTAN Tests
MTU / CTU
Test Keys

Line Circuit Test
MTU
LC

All other tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - PBX AN via (Non-Integrated) RIM section for details.

5.11.1.26 AXE (MTU) POTS - PBX AN via Integrated RIM with ADSL

An AXE POTS - PBX Auxiliary Number (AN) via an Integrated RIM with ADSL is treated by the SULTAN system as a single AXE POTS Integrated RIM with ADSL service.

The following test keys are disabled when an AXE (MTU) is connected via an Integrated RIM.

DISABLE SULTAN Tests
MTU / CTU
Test Keys

Line Circuit Test
MTU
LC

All other tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - PBX AN via (Non-Integrated) RIM with ADSL section for details.

5.11.1.27 AXE (MTU) ISDN - Single via Integrated RIM

Once the service is determined to be ISDN connected via an Integrated RIM, the SULTAN system will display the service type information message “AXE ISDN SERVICE VIA INTEGRATED RIM” to a Tester.

The following test keys are disabled when an AXE (MTU) is connected via an Integrated RIM.

DISABLE SULTAN Tests
MTU / CTU
Test Keys

Line Circuit Test
MTU
LC

NT1 Signature Test
MTU
NS

All other tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - Single via (Non-Integrated) RIM section for details.

5.11.1.27.1 TESTER SESSION for AXE ISDN via Integrated RIM

An example of a Tester session start-up display for an AXE ISDN service via Integrated RIM is shown below.

number to be tested? 0394002033

ACCESSING FSRX AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIBAV5E-33     IDLE               H'00   0394002033
    IDLE

                                         0394002034
    IDLE

END
AXE ISDN SERVICE VIA INTEGRATED RIM

ACCESSING MTU 17166, CTU 17196 - PLEASE WAIT...

MEDIATION DEVICE ACCESSED - QBENDER001/QLINEE9801/0394002033

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRX AXE /29   MDST_LSS       MTU17166   /29

AUTOMATIC TEST                            QLINEE9801     CTU17196  ED07

                                       SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) ISDN service via Integrated RIM. 

5.11.1.28 AXE (MTU) ISDN - PBX via Integrated RIM

An AXE ISDN - PBX Auxiliary Number (AN) via an Integrated RIM is treated by the SULTAN system as a single AXE ISDN Integrated RIM service.

The following test keys are disabled when an AXE (MTU) is connected via an Integrated RIM.

DISABLE SULTAN Tests
MTU / CTU
Test Keys

Line Circuit Test
MTU
LC

NT1 Signature Test
MTU
NS

All other tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - PBX via (Non-Integrated) RIM section for details.

5.11.1.29 AXE (MRT) POTS - via Integrated RIM

Once the service is determined to be POTS connected via an Integrated RIM, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA INTEGRATED RIM” to a Tester.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MRT) POTS via (Non-Integrated) RIM section for details.

5.11.1.30 AXE (MRT) POTS - via Integrated RIM with ADSL

Once the service is determined to be POTS connected via an Integrated RIM with ADSL, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA INTEGRATED RIM WITH ADSL” to a Tester.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MRT) POTS via (Non-Integrated) RIM with ADSL section for details.

5.11.1.31 AXE (MRT) POTS PBX AN - via Integrated RIM

Once the service is determined to be POTS (PBX AN) connected via an Integrated RIM, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA INTEGRATED RIM” to a Tester.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MRT) POTS PBX AN via (Non-Integrated) RIM section for details.

5.11.1.32 AXE (MRT) POTS PBX AN - via Integrated RIM with ADSL

Once the service is determined to be POTS (PBX AN) connected via an Integrated RIM with ADSL, the SULTAN system will display the service type information message “AXE POTS SERVICE VIA INTEGRATED RIM WITH ADSL” to a Tester.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MRT) POTS PBX AN via (Non-Integrated) RIM with ADSL section for details.

5.11.1.33 System 12 POTS - Single via Integrated RIM

Once the service is determined to be POTS connected via an Integrated RIM, the SULTAN system will display the service type information message “S 12 POTS SERVICE VIA INTEGRATED RIM” to a Tester.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS via (Non-Integrated) RIM section for details.

5.11.1.33.1 TESTER SESSION for System 12 POTS via Integrated RIM

An example of a Tester session start-up display for a System 12 POTS service via Integrated RIM is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA INTEGRATED RIM

ACCESSING CTU 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17153  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via Integrated RIM.

5.11.1.34 System 12 POTS - Single via Integrated RIM with ADSL

Once the service is determined to be POTS connected via an Integrated RIM with ADSL, the SULTAN system will display the service type information message “S 12 POTS SERVICE VIA INTEGRATED RIM WITH ADSL” to a Tester.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS via (Non-Integrated) RIM with ADSL section for details.

5.11.1.34.1 TESTER SESSION for System 12 POTS via Integrated RIM with ADSL

An example of a Tester session start-up display for a System 12 POTS service via Integrated RIM with ADSL is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA INTEGRATED RIM WITH ADSL

ACCESSING CTU 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW RIM ED10  QBENDE2441     CTU17153  ED10

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via Integrated RIM with ADSL.

5.11.1.35 System 12 POTS - PBX via Integrated RIM

A System 12 POTS - PBX Auxiliary Number (AN) via an Integrated RIM is treated by the SULTAN system as a single System 12 POTS Integrated RIM service.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - PBX via (Non-Integrated) RIM section for details.

5.11.1.36 System 12 ISDN - Single via Integrated RIM

Once the service is determined to be ISDN connected via an Integrated RIM, the SULTAN system will display the service type information message “S 12 ISDN SERVICE VIA INTEGRATED RIM” to a Tester.

Same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - Single via (Non-Integrated) RIM section for details.

5.11.1.36.1 TESTER SESSION for System 12 ISDN via Integrated RIM

An example of a Tester session start-up display for a System 12 ISDN service via Integrated RIM is shown below.

number to be tested? 0394002033

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          BA CH B1    AVFREE

                                         BA CH B2    AVFREE

S12 ISDN SERVICE VIA INTEGRATED RIM

ACCESSING TAU 17166, CTU 17196 - PLEASE WAIT

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRY S12 S500P FOOTSCRAY      TAU17166  S500P

AUTOMATIC TEST                            QLINEE9801     CTU17196   ED07

                                        SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 ISDN service via Integrated RIM.

5.11.1.37 System 12 ISDN - PBX AN via Integrated RIM

A System 12 ISDN - PBX Auxiliary Number (AN) via an Integrated RIM is treated by the SULTAN system as a single System 12 ISDN Integrated RIM service.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - PBX via (Non-Integrated) RIM section for details.

5.11.1.38 Special Service via Integrated RIM

Same as for (Non-Integrated) RIM.

· 
Refer to the Special Service via (Non-Integrated) RIM section for details.

5.12 CMUX (TACC)

All CMUX's are installed with an Alcatel Line Test Device TACC (within the SULTAN system abbreviated to TAC) which is utilised for testing POTS, ISDN and Special Services connected via a CMUX. The TACC Line Test Device has the capability of performing line tests in three different modes (ie. Single, Block and Direct/Continuous).

5.12.1 CMUX TAC Test Set

The table below outlines the CMUX test commands used by the SULTAN system, and the corresponding SULTAN Test Key mapping.

Test

   Key
SULTAN Test
CMUX Test Command
Multi
 Technology

See note 1
POTS
ISDN
Spec.

Service

Auto
AC Voltage
“AC Voltage A to GND B=FLT”

“AC Voltage B to GND A=FLT”

“AC Voltage A to B”
N
*
*
*

FB
Foreign Battery, Pair B to A + A to B, Single
“DC Voltage B to GND A=GND”

“DC Voltage A to GND B=GND”
N
*
*
*

2FB
Foreign Battery, Pair B to A, Block
“DC Voltage B to GND A=GND Block”
N
*
*
*

24FB
Foreign Battery, Pair A to B, Block
“DC Voltage A to GND B=GND Block”
N
*
*
*

3FB
Foreign Battery, Pair B to A, Direct
“DC Voltage B to GND A=GND Cont”
N
*
*
*

34FB
Foreign Battery, Pair A to B, Direct
“DC Voltage A to GND B=GND Cont”
N
*
*
*

Auto

(FG)
Foreign Battery, B to ground + A to ground, Single
“DC Voltage B to GND A=FLT”

“DC Voltage A to GND B=FLT”
N
*
*
*

FG
Foreign Battery, B to ground + A to ground, Single
“DC Voltage B to GND A=FLT”

“DC Voltage A to GND B=FLT”
N
*
*
*

2FG
Foreign Battery, B to ground, Block
“DC Voltage B to GND A=FLT Block”
N
*
*
*

24FG
Foreign Battery, A to ground, Block
“DC Voltage A to GND B=FLT Block”
N
*
*
*

3FG
Foreign Battery, B to ground, Direct
“DC Voltage B to GND A=FLT Cont”
N
*
*
*

34FG
Foreign Battery, A to ground, Direct
“DC Voltage A to GND B=FLT Cont”
N
*
*
*

R
Resistance, Pair B to A + A to B, Single
“Resistance B to GND A=GND”

“Resistance A to GND B=GND”
N
*
*
*

2R
Resistance, Pair B to A, Block
“Resistance B to GND A=GND Block”
N
*
*
*

24R
Resistance, Pair A to B, Block
“Resistance A to GND B=GND Block”
N
*
*
*

3R
Resistance, Pair B to A, Direct
“Resistance B to GND A=GND Cont”
N
*
*
*

34R
Resistance, Pair A to B, Direct
“Resistance A to GND B=GND Cont”
N
*
*
*

RG
Resistance, B to ground + A to ground, Single
“Resistance B to GND A=FLT”

“Resistance A to GND B=FLT”
N
*
*
*

2RG
Resistance, B to ground, Block
“Resistance B to GND A=FLT Block”
N
*
*
*

24RG
Resistance, A to ground, Block
“Resistance A to GND B=FLT Block”
N
*
*
*

3RG
Resistance, B to ground, Direct
“Resistance B to GND A=FLT Cont”
N
*
*
*

34RG
Resistance, A to ground, Direct
“Resistance A to GND B=FLT Cont”
N
*
*
*

L
Low scale Resistance,

Pair B to A + A to B, Single
“Resistance B to GND A=GND”

“Resistance A to GND B=GND”
N
*
*
*

2L
Low scale Resistance, Pair B to A, Block
“Resistance B to GND A=GND Block”
N
*
*
*

24L
Low scale Resistance, Pair A to B, Block
“Resistance A to GND B=GND Block”
N
*
*
*

3L
Low scale Resistance, Pair B to A, Direct
“Resistance B to GND A=GND Cont”
N
*
*
*

34L
Low scale Resistance, Pair A to B, Direct
“Resistance A to GND B=GND Cont”
N
*
*
*

LG
Low scale Resistance,

B to ground + A to ground, Single
“Resistance B to GND A=FLT”

“Resistance A to GND B=FLT”
N
*
*
*

2LG
Low scale Resistance, B to ground, Block
“Resistance B to GND A=FLT Block”
N
*
*
*

24LG
Low scale Resistance, A to ground, Block
“Resistance A to GND B=FLT Block”
N
*
*
*

3LG
Low scale Resistance, B to ground, Direct
“Resistance B to GND A=FLT Cont”
N
*
*
*

34LG
Low scale Resistance, A to ground, Direct
“Resistance A to GND B=FLT Cont”
N
*
*
*

AD
Automatic Dial-Tone 
“Dial Tone”
N
*



CR
Codec Receive
“Test to Line Circuit”
N
*



CT
Codec Transmit

(see note 2)
TBA
N
*



DD
Decadic Dial
“Dialled Digit”
N
*



DL
Display Line Status
"PSTN Line Status"
N
*



FC
Feeding Current
“Feeding Current A to B”
N
*
*


FV
Feeding Voltage
“Feeding Voltage A to B”
N
*
*


H
Howler (see note 2)
TBA
N
*



HD
Restore Default Hybrid Co-efficients
“Restore Default Hybrid Co-efficients”
N
*



  Test

   Key
SULTAN Test
CMUX Test Command
Multi
 Technology

See note 1
 POTS
ISDN
Spec.

Service

HT
Initiate Hybrid Training
“Initiate Hybrid Training”
N
*



IF
ISDN Function Test
“ISDN Function Test”
N

*


IL
ISDN Display Line Status
"ISDN Line Status"
N

*


IM
Inwards Metering
“Test to Line Circuit”
N
*



LA
Layer 1 activation
“ISDN Layer1 Activation”
N

*


LC
Line Circuit
“Test to Line Circuit”
N
*
*


LD
Loop Detection
"Test to Line Circuit"
N
*

*

LR
Loop Resistance
“Loop Resistance B to A Off-hook”

“Loop Resistance A to B Off-hook”
N
*



MO
Monitor on Busy
“Monitor Busy Line”
N
*



NL
ISDN NT1 Loopback
“ISDN Loopback Test”
N

*


NR
NT1 Reset
“ISDN NT1 Reset”
N

*


O
Open Circuit
“Capacitance B to GND A=FLT”

“Capacitance A to GND B=FLT”

“Capacitance A to B”
N
*
*
*

OM
Outwards Metering
"Subscriber Private Metering Pulse Test"
N
*



P
Package
“Package Test”
N
*
*
*

PI
Cable Pair Identification Tone
“Cable Pair Identification Tone”
N
*
*
*

RC
Resistance / Capacitance
“Resistance/Capacitance Test”
N
*
*
*

2RC
Resistance B to A and A to B wires, Block
“Resistance B to GND A=GND Block”

“Resistance A to GND B=GND Block”
N
*
*
*

RP
Ring Pulse
"Ring Subscriber Test"
N
*



RS
Ring and Speak
“Ring and Speak to Customer”
N
*



RT
Ring Trip Detection
"Test to Line Circuit"
N
*



RV
Set up Revertive call
“Set up Revertive Call”

“OperatorNumber” of { TYPE=STRING [8-12 digits] }
N
*



SB
Service (Recall) Button
“Dialled Digit”
N
*



T
Cancel Time Supervision
SULTAN command
N
*
*
*

TD
Toggle Display
SULTAN command
N
*
*
*

VF
VF (DTMF) Dial
“Dialled Digit”
N
*



VA
Voice Access Test
"Voice Access"   Command is automatically added by the XDM when tests "Dialled Digit" or "Loop Resistance" are requested
N
*



<TAB>
Reset Test

N
*
*
*

<ESC>
Release

N
*
*
*

Note 1:
Multi Technology (Dual or Triple technology) is a SULTAN system facility, which means that during a test session an option is available to have more than one Line Test Device available to perform tests depending on the used technologies. Eg. Testing a service connected to a NON-Integrated CMUX, the Line Test Device TACC in the CMUX is available, but also the Line Test Device in the exchange (MTU for AXE or LTAU for S12) is available to perform tests. In this scenario the TACC can test the CMUX to Customer section and the MTU / LTAU can test the Exchange to CMUX section of the link when the CMUX is a non-integrated CMUX.

The "N" (No) under the column header "Multi Technology" means that this test can only be performed by the CMUX-TACC and not by an other Line Test Device.

Network Overview

CMUX is a Pair Gain system having a similar functionality as a RIM pair gain system. CMUX, however, offers new network architectures and ADSL services.

Following are the CMUX network configurations that the SULTAN system is required to test:

1. Exchange - NU (CMUX) - CPE for integrated POTS and ISDN services.

2. Exchange - NU (CMUX) - AU (CMUX) - CPE for integrated POTS and ISDN services or/and Non-Integrated POTS services. (Note: Non-Integrated ISDN services may be possible in ANR3.1)

3. Exchange - NU(CMUX) - EU (RIM) - RU (RIM) - CPE for Non-Integrated POTS and ISDN services.

4. Exchange - NU (CMUX) -NU (CMUX) - CPE for supplying broad-band ADSL services to any other narrow-band POTS services at the exchanges that may not have CMUX units.

5. Exchange - NU (CMUX) - NU (CMUX) - CPE for integrated POTS and ISDN services. (Note: This configuration is not in ANR2.0, however will be in ANR 3.1.)
6. Exchange - NU (CMUX) - NU (CMUX) - AU (CMUX) - AU (CMUX) - CPE for integrated or/and Non-Integrated POTS and ISDN services. (Note: This configuration is not in ANR2.0 however will be in ANR 3.1.)
7. NU (CMUX) - CPE or NU (CMUX) - AU (CMUX) - CPE for Special Services.
Notes:


· For CMUX software release “ANR2.0”, configurations 1, 2, and 3 have impact on SULTAN tests. Configuration 4 is merely for displaying the ADSL service type information to a Tester.

· ADSL services, in general, can coexist with any POTS services in the network, however no specific ADSL related tests are available to the SULTAN system.

· NTN2 can be connected to any CMUX unit in the network for ISDN services with analog telephones.

· NT1 can be connected to any CMUX unit in the network for ISDN services with ISDN telephones.

· An Alcatel CMUX is installed with a Line Test Device TACC (ie TAC) which is utilised for testing POTS, ISDN and Special Services. The TACC  has the test functionality which should comply with PSTS Line Test Device Specification TD-00-005.

5.12.2 Generic functionality

5.12.2.1 Multiple Technology

Generically, the SULTAN system shall support single or multiple technology. In multiple technology a test set is formed whenever the configuration includes multiple Line Test Devices (eg LTAU, MTU, MRT, CTU and TAC). Each Line Test Device will be able to test the service section that is directly connected to its test bus. 

A test key shall be executed via a certain LTD depending on the precedence set in the “SULTAN Test Key Summary” table in the document TD-01-009 Tester Interface Requirements Specification. The highest precedence is set to 1 and the lower precedence will be 2, 3, etc. If in a multiple technology scenario more then one LTD supports the same test key, the LTD with the highest test key precedence shall be utilised for performing the test.

5.12.2.2 Access by technology selection

The test set for multiple technology shall be void if a Tester determines the choice of which LTD shall carry the tests by using switch commands such as <,MTU> , <,TAU>, <,CTU>, <,TAC>, or <,MRT> at the “TEST KEY ?” prompt.

5.12.2.3 Service Type Messages

The following table shows all the possible services type information related to CMUX technology for displaying at a Tester interface during Node enquiry period.

Service configuration via CMUX
Service Type Message

POTS service via CMUX configuration(s)

Exchange - NU (CMUX) - CPE

Exchange - NU (CMUX) - AU (CMUX) - CPE

Exchange - NU (CMUX) - NU (CMUX) - CPE
<Ex_Type> POTS SERVICE VIA CMUX

POTS service via Integrated CMUX configuration(s)

Exchange - NU (CMUX) - CPE

Exchange - NU (CMUX) - AU (CMUX) - CPE

Exchange - NU (CMUX) - NU (CMUX) - CPE
<Ex_Type> POTS SERVICE VIA INTEGRATED CMUX

ISDN service via CMUX configuration(s)

Exchange - NU (CMUX) - CPE

Exchange - NU (CMUX) - AU (CMUX) - CPE

Exchange - NU (CMUX) - NU (CMUX) - CPE
<Ex_Type> ISDN SERVICE VIA CMUX

ISDN service via Integrated CMUX configuration(s)

Exchange - NU (CMUX) - CPE

Exchange - NU (CMUX) - AU (CMUX) - CPE

Exchange - NU (CMUX) - NU (CMUX) - CPE
<Ex_Type> ISDN SERVICE VIA INTEGRATED CMUX

POTS service via Integrated CMUX via RIM  configuration(s)

Exchange - NU (CMUX) - EU (RIM) - RU (RIM) - CPE
<Ex_Type> POTS SERVICE VIA INTEGRATED CMUX VIA RIM

ISDN service via Integrated CMUX via RIM  configuration(s)

Exchange - NU (CMUX) - EU (RIM) - RU (RIM) - CPE
<Ex_Type> ISDN SERVICE VIA INTEGRATED CMUX VIA RIM

CMUX Special Service configuration(s)

CPE -NU (CMUX) - CPE

CPE -NU (CMUX) - AU (CMUX) - CPE
SPECIAL SERVICE VIA CMUX or
SPECIAL SERVICE VIA CMUX - MULTIPLE MATCHES FOUND

Service configuration via CMUX
Service Type Message

POTS service via CMUX with CMUX ADSL  configuration(s)

Exchange - NU (CMUX) - CPE

Exchange - NU (CMUX) - AU (CMUX) - CPE

Exchange - NU (CMUX) - NU (CMUX) - CPE
<Ex_Type> POTS SERVICE VIA CMUX WITH ADSL

POTS service via Integrated CMUX with CMUX ADSL configuration(s)

Exchange - NU (CMUX) - CPE

Exchange -NU (CMUX) - AU (CMUX) - CPE

Exchange - NU (CMUX) - NU (CMUX) - CPE
<Ex_Type> POTS SERVICE VIA INTEGRATED CMUX WITH ADSL

POTS service via RIM with CMUX ADSL  configuration(s)

Exchange - EU (RIM) - RU (RIM) - CPE
<Ex_Type> POTS SERVICE VIA RIM WITH ADSL

POTS service via Integrated CMUX via RIM with CMUX ADSL  configuration(s)

Exchange - NU (CMUX) - EU (RIM) - RU (RIM) - CPE
<Ex_Type> POTS SERVICE VIA INTEGRATED CMUX VIA RIM WITH ADSL

POTS service with CMUX ADSL configuration(s)

Exchange - CPE
<Ex_Type> POTS SERVICE WITH ADSL

Special Service via CMUX with CMUX ADSL  configuration(s)

CPE - NU (CMUX) - CPE

CPE - NU (CMUX) - AU(CMUX) - CPE
SPECIAL SERVICE VIA CMUX WITH ADSL

Special Service via RIM with CMUX ADSL  configuration(s)

CPE - EU (RIM) - RU (RIM)  - CPE
SPECIAL SERVICE VIA RIM WITH ADSL

Special Service via Integrated CMUX via RIM with CMUX ADSL  configuration(s)

CPE - NU (CMUX) - EU (RIM) - RU (RIM) - CPE
SPECIAL SERVICE VIA CMUX VIA RIM WITH ADSL

Table of service type information related to CMUX

Where <Ex_Type> is either AXE or System 12.

5.12.2.4 Tests on services with ADSL (POTS or Special Services)

The SULTAN system is not responsible for any broadband ADSL testing therefore no test session should be created via the XDM interface for services where only the ADSL component of the service is connected via a CMUX. The SULTAN system, however, will include the information “WITH ADSL” to the service type information messages to advise a Tester that ADSL service is present on the line.

The impact on the test results, due to the changes of the line characteristics because of the presence of the ADSL service, must be considered by the user.

Non-Integrated CMUX configuration

The connection from an exchange to a CMUX NU for (Non-Integrated) CMUX is via a physical (copper wire) link. Testing the link from an exchange towards a (Non-Integrated) CMUX is therefore possible using the Line Test Device in the exchange.

AXE services connected via a Non-Integrated CMUX can be identified based on the following LI types:

· LI3


for POTS

· LIBAE 


for ISDN Basic Access rate

· LIPRAE


for ISDN primary rate

System 12 services connected via (Non-Integrated) CMUX can be identified based on the following Service Type identifiers:

· A
for POTS

· I
for ISDN

5.12.2.5 AXE (MTU) POTS - Single via (Non-Integrated) CMUX

After receiving the number to be tested from a Tester, the SULTAN system performs AXE Man-Machine command  <STSUP> followed by AXE Man-Machine command <STDEP> as part of the Node Enquiry process. The Fnn is then sent to the ADM and RIM database to check if the service is connected via a CMUX and / or RIM.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

For POTS services connected via (Non-Integrated) CMUX (ie. a match is found in the XDM database), the SULTAN system will display the service type information message accordingly as listed in the table of service type information. The service type information message is to indicate the service under test, before attempting to establish a dual connection to both the AXE MTU and CMUX TAC Line Test Device.

Test device access message and location data (NPAMS data) of the line test connection are also displayed to a Tester. The format of the messages are specified in the UD-03-011, SULTAN CMUX Requirements Specification. (Note: due to the nature of ADM design, the Line Test Device TAC ID is hidden from the SULTAN system unlike other test technologies therefore a pseudo Line Test Device ID is assigned to the TAC device.)

Once the service is determined to be a POTS connected via a CMUX, the SULTAN system will initiate a test session with the CMUX TAC via ADM interface and perform the normal automatic tests as part of the session start-up sequence. A line status request is performed. If the line is not BUSY then the AC Voltage test will be followed.

The SULTAN system will terminate the test session if any of the AC Voltage test results indicates a reading above 5 Volt. If the AC Voltage reading is below the 5 Volt, the Tester will be presented with the “TEST KEY ?” prompt. (Note: Unlike MRT and CTU, the SULTAN system will not request a Ring Back Test to set-up a revertive call to a Tester position at this point. Ring Back Test will be initiated at the test keys that require revertive call).

At the test key prompt a Tester can enter any one of the test keys from the “CMUX TAC Test Set” which applies to POTS services (Note: This test set can be viewed as Help display by using the <?> key at the “TEST KEY ?” prompt.

TESTER SESSION for AXE POTS - via (Non-Integrated) CMUX

An example Tester session start-up display for an AXE POTS service via CMUX is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LI3-14519      IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA CMUX

ACCESSING MTU 17186, TAC 99999 - PLEASE WAIT...

CMUX ACCESSED – NE4321E5678S3/0354444746

#0354444746  IDLE   SINGLE BGNW AXE    /66    EXHG_RSS1 MTU17186    /66

                                           NE4321E5678S3 TAC99999 VER01

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via (Non-Integrated) CMUX.

5.12.2.6 AXE (MTU) POTS - Single via (Non-Integrated) CMUX with ADSL

After receiving the number to be tested from a Tester, the SULTAN system performs AXE Man-Machine command  <STSUP> followed by AXE Man-Machine command <STDEP> as part of the Node Enquiry process. The Fnn is then sent to the ADM and RIM database to check if the service is connected via a CMUX and / or RIM.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

For POTS services connected via (Non-Integrated) CMUX with ADSL (ie. a match is found in the XDM database), the SULTAN system will display the service type information message accordingly as listed in the table of service type information. The service type information message is to indicate the service under test, before attempting to establish a dual connection to both the AXE MTU and CMUX TAC Line Test Device.

Test device access message and location data (NPAMS data) of the line test connection are also displayed to a Tester. The format of the messages are specified in the UD-03-011, SULTAN CMUX Requirements Specification. (Note: due to the nature of ADM design, the Line Test Device TAC ID is hidden from the SULTAN system unlike other test technologies therefore a pseudo Line Test Device ID is assigned to the TAC device.)

Once the service is determined to be a POTS connected via a CMUX with ADSL, the SULTAN system will initiate a test session with the CMUX TAC via ADM interface and perform the normal automatic tests as part of the session start-up sequence. A line status request is performed. If the line is not BUSY then the AC Voltage test will be followed.

The SULTAN system will terminate the test session if any of the AC Voltage test results indicates a reading above 5 Volt. If the AC Voltage reading is below the 5 Volt, the Tester will be presented with the “TEST KEY ?” prompt. (Note: Unlike MRT and CTU, the SULTAN system will not request a Ring Back Test to set-up a revertive call to a Tester position at this point. Ring Back Test will be initiated at the test keys that require revertive call).

At the test key prompt a Tester can enter any one of the test keys from the “CMUX TAC Test Set” which applies to POTS services (Note: This test set can be viewed as Help display by using the <?> key at the “TEST KEY ?” prompt.

5.12.2.6.1 TESTER SESSION for AXE POTS - via (Non-Integrated) CMUX with ADSL

An example Tester session start-up display for an AXE POTS service via CMUX with ADSL is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LI3-14519      IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA CMUX WITH ADSL

ACCESSING MTU 17186, TAC 99999 - PLEASE WAIT...

CMUX ACCESSED – NE4321E5678S3/0354444746

#0354444746  IDLE   SINGLE BGNW AXE    /66    EXHG_RSS1 MTU17186    /66

                                           NE4321E5678S3 TAC99999 VER01

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via (Non-Integrated) CMUX with ADSL.

5.12.2.7 AXE (MTU) POTS - MSN via (Non-Integrated) CMUX

Tests for AXE (MTU) POTS - MSN (via CMUX) are treated by the SULTAN system as single AXE POTS CMUX services with a full set of CMUX test facilities carried out by the TAC with little difference.

As MSN services can have multiple Fnn's and the XDM database may store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the MSN service first. It then checks the Fnn's against the XDM database until a match is found. The Fnn entered by a Tester will be used to test into AXE node (MTU) and the matched Fnn from XDM database will be used to test into the CMUX (TAC).

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX section for details.

5.12.2.8 AXE (MTU) POTS - MSN via (Non-Integrated) CMUX with ADSL

Tests for AXE (MTU) POTS - MSN via CMUX with ADSL are treated by the SULTAN system as single AXE POTS CMUX with ADSL services with a full set of CMUX test facilities carried out by the TAC with little difference.

As MSN services can have multiple Fnn's and the XDM database may store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the MSN service first. It then checks the Fnn's against the XDM database until a match is found. The Fnn entered by a Tester will be used to test into AXE node (MTU) and the matched Fnn from XDM database will be used to test into the CMUX (TAC).

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.9 AXE (MTU) POTS - PBX AN via (Non-Integrated) CMUX

An AXE POTS - PBX Auxiliary Number (AN) via CMUX is treated by the SULTAN system as a single AXE POTS via CMUX service with a full set of CMUX test facilities carried out by the TAC. 

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX section for details.

5.12.2.10 AXE (MTU) POTS - PBX AN via (Non-Integrated) CMUX with ADSL

An AXE POTS - PBX Auxiliary Number (AN) via CMUX with ADSL is treated by the SULTAN system as a single AXE POTS via CMUX with ADSL service with a full set of CMUX test facilities carried out by the TAC. 

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.11 AXE (MTU) POTS - PBX GDN via (Non-Integrated) CMUX

An AXE POTS PBX Group Directory Number (GDN) via CMUX is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a line status request on a whole PBX group during the session start-up to get an indication whether the service is Idle, Busy speaking or Faulty.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

· 
Refer to the AXE (MTU) POTS - PBX section for details.

5.12.2.12 AXE (MTU) POTS via (Non-Integrated) CMUX via (Non-Integrated) RIM

Triple technology is possible for this scenario with the condition that the RIM and ADM enquiry for the entered Fnn were successfully checked through RIM and XDM database. The test set for triple technology is a comprehensive set which comprises of a combination of AXE MTU, CMUX TAC and RIM CTU test facilities. The AXE MTU and CMUX TAC Line Test Devices are responsible for handling all the POTS specific tests whereas the RIM CTU is responsible for carrying out all the physical line tests. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly based on the test key precedence.

· 
Ref: Test key Summary table in TD-01-009 Sultan Tester Interface.

5.12.2.13 AXE (MTU) POTS via (Non-Integrated) CMUX via (Non-Integrated) RIM with ADSL

Triple technology is possible for this scenario with the condition that the RIM and ADM enquiry for the entered Fnn were successfully checked through RIM and XDM database. The test set for triple technology is a comprehensive set which comprises of a combination of AXE MTU, CMUX TAC and RIM CTU test facilities. The AXE MTU and CMUX TAC Line Test Devices are responsible for handling all the POTS specific tests whereas the RIM CTU is responsible for carrying out all the physical line tests. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly based on the test key precedence.

· 
Ref: Test key Summary table in TD-01-009 Sultan Tester Interface.

5.12.2.14 AXE (MTU) ISDN - Single via (Non-Integrated) CMUX

Note:
There will be no ISDN services supported in (Non-Integrated) CMUX for software release ANR 2.0. The below description is for CMUX software release ANR 3.1.
To fully diagnose AXE ISDN services connected via the CMUX, it is necessary for the SULTAN system to connect to both the AXE node (MTU) and CMUX (TAC) Line Test Devices during the setting up of the test session. The full ISDN testing is carried out within the same session via multiple technology capability provided by the SULTAN system. The AXE node (MTU) will be accessed to perform ISDN specific tests and the CMUX (TAC) will be accessed to perform physical line tests.

As ISDN services can have multiple Fnn's and the XDM database may store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the ISDN service first before checking against the XDM database.

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry by sending AXE Man-Machine command <STSUP> and extracts the service type (eg LIBAE) and status of the line from the response message. For ISDN services AXE Man-Machine command  <STDEP> is performed as the second part of the Node Enquiry to obtain all the Fnn's associated with the LI. Each one of the Fnn's is then checked against the RIM and XDM database.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

If a match is found in the XDM database, it indicates that the service is connected via a CMUX. The Fnn that matches will be saved as a separate Fnn to be used to test into CMUX. The Fnn entered by a Tester will be used to test into the AXE node (MTU) and the Fnn that matches the one in the XDM database will be used to test into the CMUX (TAC).

For ISDN services connected via (Non-Integrated) CMUX (a match is found in the XDM database), the SULTAN system will display the service type information message accordingly as listed in the table of service type information. The service type information message is to indicate the service under test, before attempting to establish a dual connection to both the AXE MTU and CMUX TAC Line Test Device.

The SULTAN system will first attempt to connect to the AXE node and perform a line status request before setting up another connection to the CMUX (TAC) to perform an AC Voltage test. If any of the connections fails to be established, the SULTAN system will display the diagnostic information and abort a Tester session. If both connections connected successfully, a Tester will be presented with the “TEST KEY ?” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “AXE ISDN CMUX Test Set” as outlined below. The test set is a comprehensive set which comprises of a combination of the AXE MTU and CMUX TAC test facilities. The AXE MTU Line Test Device is responsible for handling all the ISDN specific tests whereas the CMUX TAC is responsible for carrying out all the physical line tests. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly based on the test key precedence.

· 
Ref: Test key Summary table in TD-01-009 Sultan Tester Interface.



TESTER SESSION for AXE ISDN via (Non-Integrated) CMUX

An example Tester session start-up display for an AXE ISDN service via CMUX is shown below.

number to be tested? 0394002033

ACCESSING FSRX AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIBAE-33       IDLE               H'00   0394002033
    IDLE

                                         0394002034
    IDLE

END
AXE ISDN SERVICE VIA CMUX

ACCESSING MTU 17166, TAC 99999- PLEASE WAIT...

CMUX ACCESSED - NE4321E5678S3/0394002033

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRX AXE /29   MDST_LSS       MTU17166    /29

                                          NE4321E5678S3  TAC99999  VER01

AUTOMATIC TEST                          SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) ISDN service via (Non-Integrated) CMUX.

5.12.2.15 AXE (MTU) ISDN - MSN via (Non-Integrated) CMUX

Note:
There will be no ISDN services supported via Non-Integrated CMUX in ANR 2.0. The below description is for ANR 3.1.

Tests for AXE (MTU) ISDN - MSN (via CMUX) are treated by the SULTAN system as single AXE ISDN CMUX services with a full set of CMUX test facilities carried out by the TAC.

As MSN services can have multiple Fnn's and the XDM database may store only one Fnn per line, the SULTAN system must always extract all the Fnn's associated with the MSN service. It then one by one checks the Fnn's against the XDM database until a match is found. The Fnn entered by a Tester will be used to test into AXE node (MTU) and the matched Fnn from XDM database will be used to test into the CMUX (TAC).

· 
Refer to AXE ISDN - Single via (Non-Integrated) CMUX section for details.

5.12.2.16 AXE (MTU) ISDN - PBX via (Non-Integrated) CMUX

There are no ISDN services via Non-Integrated CMUX supported in ANR 2.0. The below description is for ANR 3.1.

An AXE ISDN - PBX Auxiliary Number (AN) via (Non-Integrated) CMUX is treated by the SULTAN system as a single AXE ISDN -  via (Non-Integrated) CMUX service with a combination set of test facilities carried out by the AXE MTU and CMUX TAC.

· 
Refer to AXE (MTU) ISDN via (Non-Integrated) CMUX section for details.

An AXE ISDN PBX Group Directory Number (GDN) via (Non-Integrated) CMUX is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a line status request on a whole PBX group during the session start-up to get an indication whether the service is Idle, Busy speaking or Faulty.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

· 
Refer to AXE (MTU) POTS - PBX section for details.

5.12.2.17 AXE (MRT) POTS – Single via (Non-Integrated) CMUX

Theoretically, same as for AXE (MTU) POTS-Single via (Non-Integrated) CMUX with limitations discussed below. 

The design of the MRT technology itself limits the multiple technology capability with the following conditions:

· MRT must hold the lines from the start of the test session before it can run any test. 

· The revertive call must be also set up at the start of the test session. 

As CMUX technology will take the higher precedence to the MRT technology, the LTD "TAC" shall have the priority after opening of the test session. 

The tests from MRT are therefore not possible for dual technology. Only tests from TAC are possible.

5.12.2.18 AXE (MRT) POTS – Single via (Non-Integrated) CMUX with ADSL

Theoretically, same as for AXE (MTU) POTS-Single via (Non-Integrated) CMUX with ADSL with limitations discussed below. 

The design of the MRT technology itself limits the multiple technology capability with the following conditions:

· MRT must hold the lines from the start of the test session before it can run any test. 

· The revertive call must be also set up at the start of the test session. 

As CMUX technology will take the higher precedence to the MRT technology, the LTD "TAC" shall have the priority after opening of the test session. 

The tests from MRT are therefore not possible for dual technology. Only tests from TAC are possible.

5.12.2.19 AXE (MRT) POTS - MSN via (Non-Integrated) CMUX

The process is the same as for AXE (MTU) POTS - MSN via (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS- MSN via (Non-Integrated) CMUX section and AXE (MRT) POTS – Single via (Non-Integrated) CMUX section for details.

5.12.2.20 AXE (MRT) POTS - MSN via (Non-Integrated) CMUX with ADSL

The process is the same as for AXE (MTU) POTS - MSN via (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS- MSN via (Non-Integrated) CMUX section and AXE (MRT) POTS – Single via (Non-Integrated) CMUX section for details.

5.12.2.21 AXE (MRT) POTS - PBX via (Non-Integrated) CMUX

The process is the same as for AXE (MTU) POTS - PBX via (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS- PBX via (Non-Integrated) CMUX section and AXE (MRT) POTS – Single via (Non-Integrated) CMUX section for details.

5.12.2.22 System 12 POTS - Single via (Non-Integrated) CMUX

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry. This involved sending System 12 Man-Machine command <Display-Line-Status> to determine the service type followed by System 12 Man-Machine command <Display-Subscr> to determine if the service has Multiple Service Numbers associated. The Fnn('s) is(are) then sent to the ADM and RIM database to check if the service is connected via a CMUX and / or RIM.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

For POTS services connected via (Non-Integrated) CMUX (a match is found in the XDM database), the SULTAN system will display the service type information message accordingly as listed in the table of service type information. The service type information message is to indicate the service under test, before attempting to establish a dual connection to both the System 12 TAU and CMUX TAC Line Test Device.

Line Test Device access message and location data (NPAMS data) of the line test connection are also displayed to a Tester. The format of the messages are specified in the UD-03-011 SULTAN CMUX Requirements Specification. (Note: due to the nature of ADM design, the Line Test Device TAC ID is hidden from the SULTAN system unlike other test technologies therefore a pseudo Line Test Device ID is assigned to the TAC device.)

Once the service is determined to be a POTS connected via a CMUX, the SULTAN system will initiate a test session with the CMUX TAC via ADM interface and perform the normal automatic tests as part of the session start-up sequence. This involved first a line status request. If the service is not BUSY then the AC Voltage Tests will be followed.

The SULTAN system will terminate the test session if any of the AC Voltage test results indicates a reading above 5 Volt. The Tester will then be presented with the “TEST KEY ?” prompt. (Note: Unlike MRT and CTU, the SULTAN system will not request for a Ring Back Test to set-up a revertive call to a Tester position at this point. Ring Back Test will be initiated at the test keys that require revertive call).

At the test key prompt a Tester can enter any one of the test keys from the “CMUX TAC Test Set” which is applied for POTS services in the CMUX (TAC) section.

Note:
The SULTAN system is required to interpret all test results returned from the CMUX before displaying to a Tester.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

· 
Refer to the SULTAN CMUX Interface document (PS0028/TD-04-012) for the SULTAN to CMUX protocol details and the corresponding CMUX test codes for the SULTAN tests listed above.

5.12.2.22.1 TESTER SESSION for System 12 POTS via (Non-Integrated) CMUX

An example Tester session start-up display for a System 12 POTS service via CMUX is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA CMUX

ACCESSING TAU 20406, TAC 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW S12 S502D  BGNW           TAU20406  S502D

                                           NE4321E5678S3  TAC17153  VER01

AUTOMATIC TEST                           SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via (Non-Integrated) CMUX.

5.12.2.23 System 12 POTS - Single via (Non-Integrated) CMUX with ADSL

After receiving the number to be tested from a Tester, the SULTAN system first performs a Node Enquiry. This involved sending System 12 Man-Machine command <Display-Line-Status> to determine the service type followed by System 12 Man-Machine command <Display-Subscr> to determine if the service has Multiple Service Numbers associated. The Fnn('s) is(are) then sent to the ADM and RIM database to check if the service is connected via a CMUX and / or RIM.

For services connected via a CMUX, the XDM database can return the following service type information; POTS, POTS with ADSL, ADSL and ISDN.

For POTS services connected via (Non-Integrated) CMUX with ADSL (a match is found in the XDM database), the SULTAN system will display the service type information message accordingly as listed in the table of service type information. The service type information message is to indicate the service under test, before attempting to establish a dual connection to both the System 12 TAU and CMUX TAC Line Test Device.

Line Test Device access message and location data (NPAMS data) of the line test connection are also displayed to a Tester. The format of the messages are specified in the UD-03-011 SULTAN CMUX Requirements Specification. (Note: due to the nature of ADM design, the Line Test Device TAC ID is hidden from the SULTAN system unlike other test technologies therefore a pseudo Line Test Device ID is assigned to the TAC device.)

Once the service is determined to be a POTS connected via a CMUX, the SULTAN system will initiate a test session with the CMUX TAC via ADM interface and perform the normal automatic tests as part of the session start-up sequence. This involved first a line status request. If the service is not BUSY then the AC Voltage Tests will be followed.

The SULTAN system will terminate the test session if any of the AC Voltage test results indicates a reading above 5 Volt. The Tester will then be presented with the “TEST KEY ?” prompt. (Note: Unlike MRT and CTU, the SULTAN system will not request for a Ring Back Test to set-up a revertive call to a Tester position at this point. Ring Back Test will be initiated at the test keys that require revertive call).

At the test key prompt a Tester can enter any one of the test keys from the “CMUX TAC Test Set” which is applied for POTS services in the CMUX (TAC) section.

Note:
The SULTAN system is required to interpret all test results returned from the CMUX before displaying to a Tester.

· 
Refer to the Tester Interface Flow chart for further information on a Tester start-up sequence.

· 
Refer to the SULTAN CMUX Interface document (PS0028/TD-04-012) for the SULTAN to CMUX protocol details and the corresponding CMUX test codes for the SULTAN tests listed above.

5.12.2.23.1 TESTER SESSION for System 12 POTS via (Non-Integrated) CMUX with ADSL

An example Tester session start-up display for a System 12 POTS service via CMUX with ADSLis shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA CMUX WITH ADSL

ACCESSING TAU 20406, TAC 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW S12 S502D  BGNW           TAU20406  S502D

                                           NE4321E5678S3  TAC17153  VER01

AUTOMATIC TEST                           SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via (Non-Integrated) CMUX with ADSL.

5.12.2.24 System 12 POTS - MSN via (Non-Integrated) CMUX

Tests for System 12 POTS - MSN via CMUX are treated by the SULTAN system as single System 12 POTS CMUX services with a full set of CMUX test facilities carried out by the TAC.

A MSN services can have multiple Fnn's and the XDM database may store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the MSN service first. It then one by one checks the Fnn's against the XDM database until a match is found. The Fnn entered by a Tester will be used to test into System 12 node and the matched Fnn from XDM database will be used to test into the CMUX (TAC).

· 
Refer to the System 12 (TAU) POTS - Single via (Non-Integrated) CMUX section for details.

5.12.2.25 System 12 POTS - MSN via (Non-Integrated) CMUX with ADSL

Tests for System 12 POTS - MSN via CMUX are treated by the SULTAN system as single System 12 POTS CMUX services with a full set of CMUX test facilities carried out by the TAC.

A MSN services can have multiple Fnn's and the XDM database may store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the MSN service first. It then one by one checks the Fnn's against the XDM database until a match is found. The Fnn entered by a Tester will be used to test into System 12 node and the matched Fnn from XDM database will be used to test into the CMUX (TAC).

· 
Refer to the System 12 (TAU) POTS - Single via (Non-Integrated) CMUX section for details.

5.12.2.26 System 12 POTS - PBX AN via (Non-Integrated) CMUX

A PBX Auxiliary Number (System 12 line type PBX IDN) or Group Directory Number with line interface device associated (System 12 line type PBX GDNIDN) will be treated by the SULTAN system as a System 12 POTS - Single via (Non-Integrated) CMUX service with a comprehensive set of  test facilities carried out by the CMUX TAC.

· 
Refer to System 12 POTS - Single via (Non-Integrated) CMUX section for details.

5.12.2.27 System 12 POTS - PBX AN via (Non-Integrated) CMUX with ADSL

A PBX Auxiliary Number (System 12 line type PBX IDN) with ADSL or Group Directory Number with line interface device associated (System 12 line type PBX GDNIDN) with ADSL will be treated by the SULTAN system as a System 12 POTS - Single via (Non-Integrated) CMUX with ADSL service with a comprehensive set of  test facilities carried out by the CMUX TAC.

· 
Refer to System 12 POTS - Single via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.28 System 12 POTS - PBX GDN via (Non-Integrated) CMUX

A PBX Group Directory Number with no line interface device associated will not appear in the CMUX database. As no hardware will be physically connected via (Non-Integrated) CMUX for the GDN, all enquiry can be performed via the node. The SULTAN system will treat it as a System 12 POTS - PBX GDN service.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

· 
Refer to System 12 POTS - PBX section for details.

5.12.2.29 System 12 POTS via (Non-Integrated) CMUX via (Non-Integrated) RIM

Triple technology is possible for this scenario with the condition that the RIM and ADM enquiry for the entered Fnn were successfully checked through RIM and XDM database. The test set for triple technology is a comprehensive set which comprises of a combination of S12 LTAU, CMUX TAC and RIM CTU test facilities. The S12 LTAU and CMUX TAC Line Test Devices are responsible for handling all the POTS specific tests whereas the RIM CTU is responsible for carrying out all the physical line tests. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly based on the test key precedence.

· 
Ref: Test key Summary table in TD-01-009 Sultan Tester Interface.

5.12.2.30 System 12 POTS via (Non-Integrated) CMUX via (Non-Integrated) RIM with ADSL

Triple technology is possible for this scenario with the condition that the RIM and ADM enquiry for the entered Fnn were successfully checked through RIM and XDM database. The test set for triple technology is a comprehensive set which comprises of a combination of S12 LTAU, CMUX TAC and RIM CTU test facilities. The S12 LTAU and CMUX TAC Line Test Devices are responsible for handling all the POTS specific tests whereas the RIM CTU is responsible for carrying out all the physical line tests. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly based on the test key precedence.

· 
Ref: Test key Summary table in TD-01-009 Sultan Tester Interface.

5.12.2.31 System 12 ISDN - Single via (Non-Integrated) CMUX

Note:
There will be no ISDN services supported in Non-Integrated CMUX in ANR 2.0. The below description is for ANR 3.1.

To fully diagnose System 12 ISDN services connected via the CMUX, it is necessary for the SULTAN system to connect to both the System 12 node (TAU) and the CMUX (TAC) Line Test Devices during the setting up of the test session. The full SULTAN system ISDN testing can be carried out within the same session. The System 12 node (TAU) will be accessed to perform ISDN specific tests and the CMUX (TAC) will be accessed to perform physical line tests.

As ISDN services can have multiple Fnn's and the XDM database can store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the ISDN service first before checking against the XDM database.

After receiving the Fnn to be tested from a Tester, the SULTAN system first performs a System 12 Node Enquiry. This involved a System 12 Man-Machine command <DISPLAY-LINE- STATUS> to determine the service type followed by System 12 Man-Machine command <DISPLAY-SUBSCR> to determine if the service has multiple Fnn's associated. 

· 
Refer to the section on System 12 ISDN - Single for the example response messages of System 12 Man-Machine commands Display-Line-Status and Display-Subscr. 

For ISDN services connected via (Non-Integrated) CMUX (ie. a match is found in the XDM database), the SULTAN system will display the service type information message accordingly as listed in the table of service type information. The service type information message is to indicate the service under test, before attempting to establish a dual connection to both the System 12 TAU and CMUX TAC Line Test Device. 

The SULTAN system will first attempt to connect to the System 12 node (TAU) and perform a line status request before setting up another connection to the CMUX (TAC) to perform an AC Voltage test. If any of the connections is failed to establish, the SULTAN system will display the diagnostic information and abort a Tester session. If both connections connected successfully, a Tester will be presented with the “TEST KEY ?” prompt.

At the test key prompt a Tester can enter any one of the test keys from the “System 12 ISDN CMUX Test Set” which comprises of a combination of the System 12 TAU and CMUX TAC test facilities. The SULTAN system will direct the test request to the appropriate Line Test Device accordingly. However, if the line under test is not a PBX service and the test entered is PBX specific which are either the Test Key' <DH> (Display Hunt Group) or <DP> (Display PABX Facility), the SULTAN system will display a warning message indicating the service does not have a group directory number.
5.12.2.31.1 TESTER SESSION for System 12 ISDN via (Non-Integrated) CMUX

An example Tester session start-up display for a System 12 ISDN service via CMUX is shown below.

for a System 12 ISDN service connected via a (Non-Integrated) CMUX is shown below.

number to be tested? 0394002033

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ISDN DN     AVFREE

                                         BA CH B2    AVFREE

S12 ISDN SERVICE VIA CMUX

ACCESSING TAU 17166, TAC 99999- PLEASE WAIT

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRY S12 S330P FOOTSCRAY      TAU17166  S330P

AUTOMATIC TEST                            NE4321E5678S3  TAC99999  VER01

                                        SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 ISDN service via (Non-Integrated) CMUX.

5.12.2.32 System 12 ISDN - MSN via (Non-Integrated) CMUX

Note:
There will be no ISDN services supported in Non-Integrated CMUX in ANR 2.0. The below description is for ANR 3.1.

Tests for System 12 (TAU) ISDN - MSN (via CMUX) are treated by the SULTAN system as single System 12 ISDN CMUX services with a full set of CMUX test facilities carried out by the TAC with little difference.

· As MSN services can have multiple Fnn's and the XDM database may store only one Fnn per service, the SULTAN system must always extract all the Fnn's associated with the MSN service first. It then one by one checks the Fnn's against the XDM database until a match is found. The Fnn entered by a Tester will be used to test into System 12 node (TAU) and the matched Fnn from XDM database will be used to test into the CMUX (TAC).

· 
Refer to System 12 ISDN - Single via (Non-Integrated) CMUX section for details.

5.12.2.33 System 12 ISDN - PBX AN via (Non-Integrated) CMUX

There are no ISDN services via (Non-Integrated) CMUX supported in ANR 2.0. The below description is for ANR 3.1.

A PBX Auxiliary Number (System 12 service type PBX IDN) or Group Directory Number with line interface device (hardware) associated (ie. System 12 service type PBX GDNIDN) will be treated by the SULTAN system as a single System 12 ISDN - via (Non-Integrated) CMUX service with a comprehensive set of test facilities provided by both the System 12 TAU and the CMUX TAC Line Test Devices.

· 
Refer to System 12 ISDN - Single via (Non-Integrated) CMUX section for details.

5.12.2.34 System 12 ISDN - PBX GDN via (Non-Integrated) CMUX

A PBX Group Directory Number with no line interface device associated will not appear in the CMUX database. As no hardware will be physically connected via (Non-Integrated) CMUX for the GDN, all enquiry can be performed via the node. The SULTAN system will treat it as System 12 POTS - PBX GDN.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

· 
Refer to System 12 POTS - PBX section for details.

5.12.2.35 Special Service  via (Non-Integrated) CMUX

CMUX supports tests for Special Services as in RIM. These tests must be performed by the TAC card on the Remote Unit of the CMUX installation.

Special Services are not supported for Service Plus, ATS (VPCC) or CLIQ testing. The Special Services testable via a CMUX include; Private Lines, Datel and Analogue Spectrum services as well as Voicelinks. These are collectively known as VGDL.

The VGDL product range is:

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

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

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

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

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

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

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

VGDL Line Numbers

The VGDL service types supported by the SULTAN system are listed in the following table.

PRODUCT
LINE NUMBER
EXAMPLE

Voicelink C
AxxxxxxxxxxVxxxx
A0391234567V0101

Voicelink T
AxxxxxxxxxxVxxxx
A0391234567V0101

Tie Line
AxxxxxxxxxxTxxxx
A0391234567T0101

Out Door Extension (ODX)
AxxxxxxxxxxExxxx
A0391234567E0101

Distant Exchange Line
AxxxxxxxxxxX
A0391234567X

Private Line
NxxxxxxxP
N3123456P

DATEL
NxxxxxxxD
N3123456D

Analogue Spectrum
ILaaaaxxxxxxx
ILEXHB1234567

Note:


1.
For Voicelink, Tie Line and ODX the first three characters are the “A”, “0” and a state identifier, followed by the eight digit telephone number (PABX prime number).  This is followed by a service identifier and a four digit individual service identifier.

2.
For Private Lines and DATEL services the first character is the “N”, followed by a state identifier, followed by a unique six digit number.

3
For Analogue Spectrum the first two characters are “IL” followed by a four character exchange code and a unique seven digit number.  As these services do not have a suffix only exact matches are supported.

For some Special Services, there is no Node associated with them, so after receiving the number to be tested, the SULTAN system will perform a check on the XDM database to determine if the service is connected via a CMUX.

The SULTAN system handles Special Service differently depending on whether the Fnn has multiple matches in the XDM database. A minimum match for a CMUX Fnn is all characters up to, but not including, the first suffix character. If multiple matches of the Fnn are found in the XDM database, the SULTAN system will display all Fnn's which matched along with the corresponding CMUX identifier and terminate the test session.

The SULTAN system will only handle up to a maximum of 20 multiple Fnn matches. If a special service has more than 20 Fnn matches in the XDM database, only the first 20 will be displayed by the SULTAN system.

5.12.2.35.1 TESTER SESSION for Special Service via (Non-Integrated) CMUX - Multiple matches

An example Tester session start-up display where the Fnn has multiple matches in the XDM database is shown below.

number to be tested ? 0394123332

SPECIAL SERVICE VIA CMUX - Multiple Matches found

Fnn                   CMUX ID
A0394123332V001       NE4321E5678S3
A0394123332V002       NE4321E5679S3
A0394123332V003       NE4321E5679S2
A0394123332V004       NE4321E5670S3
A0394123332V005       NE4321E5671S3

To test a Special Service on a CMUX - please enter the Full National Number

number to be tested ?

Tester session start-up display for a Special Service via CMUX with multiple Fnn matches in the XDM database.

The SULTAN system can also support Special Services connected through a node. The special network configuration for Special Services is EX-CMUX(NU)-RIM(EU)-RIM(RU)-CPE. In this case, if multiple matches are found in both RIM and XDM database, the SULTAN system displays two separate lists of the Fnn's.

number to be tested ? 0394123332

SPECIAL SERVICE VIA CMUX - Multiple Matches found

Fnn                   CMUX ID
A0394123332V001       NE4321E5678S3
A0394123332V002       NE4321E5679S3
A0394123332V003       NE4321E5679S2
A0394123332V004       NE4321E5670S3
A0394123332V005       NE4321E5671S3

To test a Special Service on a CMUX - please enter the Full National Number

SPECIAL SERVICE VIA RIM - Multiple Matches found

Fnn                   RIM ID
A0394123332V001       QEXHBE9801
A0394123332V002       QEXHBE9821
A0394123332V003       QCVATE9801
A0394123332V004       QWDNDE9801
A0394123332V005       QWDNDE9801

To test a Special Service on a RIM - please enter the Full National Number

number to be tested ?

Tester session messages for a Special Service with multiple Fnn matches in the ADM and RIM database.

Where a unique match against a service on the CMUX is found during the CMUX translation phase, the SULTAN system will continue the test session as for POTS by initiating a connection with the CMUX TAC and requesting for the automatic tests. At the end of the session start-up, a Tester will be presented with the “TEST KEY ?” prompt. At the test key prompt a Tester can enter any one of the test keys from the “CMUX TAC Test Set” which applied for Special Services in the CMUX (TAC) section.

The test keys supported for CMUX Special Services are the same as for POTS with some exceptions. Insulation resistance tests are barred as they may cause damage to equipment at customer premises. For 4 (RX and TX) and 6 (RX, TX and E&M) wire special services is pair selection supported. The default for a multiple pair Special Service via a CMUX is the transmit pair (TX). It should be noted that the SULTAN system cannot determine whether a CMUX Special Service is one pair or multiple pairs. It is the responsibility of a Tester to use pair selection keys appropriately.

Note:
The SULTAN system is required to interpret all the test results returned from the CMUX before presenting to a Tester.

5.12.2.35.2 TESTER SESSION for Special Service via (Non-Integrated) CMUX  - single match

An example Tester session start-up display for a Special Service with a single match in the XDM database is shown below.

number to be tested ? n3501780p

ACCESSING TAC 99999 - PLEASE WAIT...

SPECIAL SERVICE VIA CMUX
#3501780     IDLE   SINGLE BGNW CMUX VER01  NE4321E5678S3  TAC99999 VER01

AUTOMATIC TEST                           SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a Special Service via CMUX single Fnn match.

Integrated CMUX configuration

AXE services connected via an Integrated CMUX can be identified based on the following LI types:

· LIV5G
for POTS (V5.2 Interface, Multi link)

· LIBAV5G
for ISDN Basic Access (V5.2 Interface, Multi link) 

· LIPRV5G
for ISDN Primary Rate (V5.2 Interface) (not testable by the SULTAN system)

System 12 services connected via an Integrated CMUX can be identified based on the following Service Identifiers:

· AV5
for POTS 

· IV5
for ISDN

5.12.2.36 AXE (MTU) POTS - Single via Integrated CMUX

All tests are the same as for a (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX section for details.

5.12.2.36.1 TESTER SESSION for AXE POTS - via Integrated CMUX

An example Tester session start-up display for an AXE POTS service via Integrated CMUX is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIV5-145       IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA INTEGRATED CMUX

ACCESSING MTU 17186, TAC 99999 - PLEASE WAIT...

CMUX ACCESSED – NE4321E5678S3/0354444746

#0354444746  IDLE   SINGLE BGNW AXE    /66    EXHG_RSS1 MTU17186    /66

                                           NE4321E5678S3 TAC99999 VER01

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via Integrated CMUX.

5.12.2.37 AXE (MTU) POTS - Single via Integrated CMUX with ADSL

All tests are the same as for a (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.37.1 TESTER SESSION for AXE POTS - via Integrated CMUX with ADSL

An example Tester session start-up display for an AXE POTS service via Integrated CMUX with ADSL is shown below.

number to be tested ? 0354444746

ACCESSING BGNW AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIV5-145       IDLE               H'0D   0354444746
    IDLE

END

AXE POTS SERVICE VIA INTEGRATED CMUX WITH ADSL

ACCESSING MTU 17186, TAC 99999 - PLEASE WAIT...

CMUX ACCESSED – NE4321E5678S3/0354444746

#0354444746  IDLE   SINGLE BGNW AXE    /66    EXHG_RSS1 MTU17186    /66

                                           NE4321E5678S3 TAC99999 VER01

AUTOMATIC TEST                         SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via Integrated CMUX with ADSL.

5.12.2.38 AXE (MTU) POTS - MSN via Integrated CMUX

All tests are the same as for a (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS – MSN via (Non-Integrated) CMUX section for details.

5.12.2.39 AXE (MTU) POTS - MSN via Integrated CMUX with ADSL

All tests are the same as for a (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS – MSN via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.40 AXE (MTU) POTS - PBX AN via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX. 

· 
Refer to the AXE (MTU) POTS - PBX AN via (Non-Integrated) CMUX section for details.

5.12.2.41 AXE (MTU) POTS - PBX AN via Integrated CMUX with ADSL

All tests are the same as for (Non-Integrated) CMUX. 

· 
Refer to the AXE (MTU) POTS - PBX AN via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.42 AXE (MTU) ISDN - SINGLE via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - PBX via (Non-Integrated) CMUX section for details.

5.12.2.42.1 TESTER SESSION for AXE ISDN via Integrated CMUX

An example Tester session start-up display for an AXE ISDN service via Integrated CMUX is shown below.

number to be tested? 0394002033

ACCESSING FSRX AXE NODE - PLEASE WAIT...

EXCHANGE SWITCHING STAGE - MDST_LSS

SUBSCRIBER LINE STATE DETAILS

DEV            STATE    BLS  ADM  ABS    SNB           SNBST

LIBAV5G-33     IDLE               H'00   0394002033
    IDLE

                                         0394002034
    IDLE

END
AXE ISDN SERVICE VIA INTEGRATED CMUX

ACCESSING MTU 17166, TAC 99999- PLEASE WAIT...

CMUX ACCESSED - NE4321E5678S3/0394002033

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRX AXE /29   MDST_LSS       MTU17166    /29

                                          NE4321E5678S3  TAC99999  VER01

AUTOMATIC TEST                          SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for an AXE (MTU) ISDN service via Integrated CMUX.

5.12.2.43 AXE (MTU) ISDN - MSN via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - MSN via (Non-Integrated) CMUX section for details.

5.12.2.44 AXE (MTU) ISDN - PBX via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - PBX via (Non-Integrated) CMUX section for details.

5.12.2.45  System 12 POTS - Single via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS via (Non-Integrated) CMUX section for details.

5.12.2.45.1 TESTER SESSION for System 12 POTS via Integrated CMUX

An example Tester session start-up display for a System 12 POTS service via Integrated CMUX is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA INTEGRATED CMUX

ACCESSING TAU 20406, TAC 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW S12 S502D  BGNW           TAU20406  S502D

                                           NE4321E5678S3  TAC17153  VER01

AUTOMATIC TEST                           SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via Integrated CMUX.

5.12.2.46 System 12 POTS - Single via Integrated CMUX with ADSL

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.46.1 TESTER SESSION for System 12 POTS via Integrated CMUX with ADSL

An example Tester session start-up display for a System 12 POTS service via Integrated CMUX is shown below.

number to be tested ? A0354444746

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ANALOG DN   AVFREE

S12 POTS SERVICE VIA INTEGRATED CMUX WITH ADSL

ACCESSING TAU 20406, TAC 17153 - PLEASE WAIT...

#0354444746  IDLE   SINGLE BGNW S12 S502D  BGNW           TAU20406  S502D

                                           NE4321E5678S3  TAC17153  VER01

AUTOMATIC TEST                           SCC #21 EST 15:26:00 30-Apr-2001

IDLE LINE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 POTS service via Integrated CMUX.

5.12.2.47 System 12 POTS - MSN via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) CMUX section for details.

5.12.2.48 System 12 POTS - MSN via Integrated CMUX with ADSL

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.49 System 12 POTS - PBX via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS - PBX via (Non-Integrated) CMUX section for details.

5.12.2.50 System 12 POTS - PBX via Integrated CMUX with ADSL

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS - PBX via (Non-Integrated) CMUX with ADSL section for details.

5.12.2.51 System 12 ISDN - Single via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 ISDN - Single via (Non-Integrated) CMUX section for details.

5.12.2.51.1 TESTER SESSION for System 12 ISDN via Integrated CMUX

An example Tester session start-up display for a System 12 ISDN service via Integrated CMUX is shown below.

number to be tested? 0394002033

ACCESSING FSRY SYSTEM 12 NODE - PLEASE WAIT...

LCE     PCE     TN     DN                TYPE        DH-STATE

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

H'C9A0  H'30      200  94002033          ISDN DN     AVFREE

                                         BA CH B2    AVFREE

S12 ISDN SERVICE VIA INTEGRATED CMUX

ACCESSING TAU 17166, TAC 99999- PLEASE WAIT

LINE STATUS MAY CHANGE DURING LINE ACCESS

USE DL TEST KEY FOR LINE STATUS UPDATE

#0394002033  IDLE   SINGLE FSRY S12 S330P FOOTSCRAY      TAU17166  S330P

AUTOMATIC TEST                            NE4321E5678S3  TAC99999  VER01

                                        SCC #21 EST 15:26:00 30-Apr-2001

LINE IDLE

NO AC VOLTAGE

TEST KEY ?

Tester session start-up display for a System 12 ISDN service via Integrated CMUX.

5.12.2.52 System 12 ISDN - MSN via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 ISDN – MSN via (Non-Integrated) CMUX section for details.

5.12.2.53 System 12 ISDN - PBX via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 ISDN - PBX via (Non-Integrated) CMUX section for details.

5.12.2.54 Special Service via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the Special Service via (Non-Integrated) CMUX section for details.

Integrated CMUX via RIM configuration

AXE and System 12 services connected via an Integrated CMUX can be cascaded to a Non-Integrated RIM.

· 
Refer to the SULTAN CMUX Requirements Specification UD-03-011 for details.

AXE services connected via an Integrated CMUX and via a RIM (cascading) can be identified based on the following LI types:

· LIV5G
for POTS (V5.2 Interface, Multi link)

· LIBAV5G
for ISDN Basic Access (V5.2 Interface, Multi link) 

· LIPRV5G
for ISDN Primary Rate (V5.2 Interface) (not testable by the SULTAN system)

System 12 services connected via an Integrated CMUX and via a RIM (cascading) can be identified based on the following Service Identifiers:

· AV5
for POTS 

· IV5
for ISDN

5.12.2.55 AXE (MTU) POTS - Single via Integrated CMUX and via RIM

All tests are the same as for a RIM.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) RIM section for details.

5.12.2.55.1 TESTER SESSION for AXE POTS - via Integrated CMUX and via RIM

An example Tester session start-up display for an AXE POTS service via Integrated CMUX and via RIM (cascading) is shown below.

number to be tested ? 0394003525

ACCESSING EXDA AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - EXDA

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIV5G-305      IDLE                    H'9   0394003525    IDLE

END

AXE POTS SERVICE VIA INTEGRATED CMUX VIA RIM

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 65211, CTU 2140, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - PSC, 1/9/6/A0394003525/POTS

MEDIATION DEVICE ACCESSED - QEXDDER996/QEXDDE9961/A0394003525

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

#0394003525  IDLE  SINGLE  EXDA  AXE      /29    EXDA            TAC101    VER01

                                                                 MTU65211    /29

                                                 QEXDDE9961      CTU2140    ED10

AUTOMATIC TEST                                   SCC#22 EST 14:07:29 21-May-2002

LINE IDLE

NO AC VOLTAGE DETECTED

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via Integrated CMUX via RIM.

5.12.2.56 AXE (MTU) POTS - Single via Integrated CMUX and via RIM with ADSL

All tests are the same as for a RIM.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) RIM with ADSL section for details.

5.12.2.56.1 TESTER SESSION for AXE POTS - via Integrated CMUX and via RIM with ADSL

An example Tester session start-up display for an AXE POTS service via Integrated CMUX and via RIM (cascading) with ADSL is shown below.

number to be tested ? 0394003525

ACCESSING EXDA AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - EXDA

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIV5G-305      IDLE                    H'9   0394003525    IDLE

END

AXE POTS SERVICE VIA INTEGRATED CMUX VIA RIM WITH ADSL

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 65211, CTU 2140, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - PSC, 1/9/6/A0394003525/POTS

MEDIATION DEVICE ACCESSED - QEXDDER996/QEXDDE9961/A0394003525

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

#0394003525  IDLE  SINGLE  EXDA  AXE      /29    EXDA            TAC101    VER01

                                                                 MTU65211    /29

                                                 QEXDDE9961      CTU2140    ED10

AUTOMATIC TEST                                   SCC#22 EST 14:07:29 21-May-2002

LINE IDLE

NO AC VOLTAGE DETECTED

TEST KEY ?

Tester session start-up display for an AXE (MTU) POTS service via Integrated CMUX via RIM with ADSL.

5.12.2.57 AXE (MTU) POTS - MSN via Integrated CMUX and via RIM

All tests are the same as for a (Non-Integrated) RIM .

· 
Refer to the AXE (MTU) POTS – MSN via (Non-Integrated) RIM section for details.

5.12.2.58 AXE (MTU) POTS - MSN via Integrated CMUX and via RIM with ADSL

All tests are the same as for a (Non-Integrated) RIM .

· 
Refer to the AXE (MTU) POTS – MSN via (Non-Integrated) RIM with ADSL section for details.

5.12.2.59 AXE (MTU) POTS - PBX via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM. 

· 
Refer to the AXE (MTU) POTS - PBX via (Non-Integrated) RIM section for details.

5.12.2.60 AXE (MTU) POTS - PBX via Integrated CMUX and via RIM with ADSL

All tests are the same as for (Non-Integrated) RIM. 

· 
Refer to the AXE (MTU) POTS - PBX via (Non-Integrated) RIM with ADSL section for details.

5.12.2.61 AXE (MTU) ISDN - SINGLE via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - PBX via (Non-Integrated) RIM section for details.

5.12.2.61.1 TESTER SESSION for AXE ISDN - via Integrated CMUX and via RIM

An example Tester session start-up display for an AXE ISDN service via Integrated CMUX and via RIM (cascading) is shown below.

number to be tested ? 0394003534

ACCESSING EXDA AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - EXDA

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIBAV5G-52     IDLE                    H'0   0394003534    IDLE   YES

                                             0394003535    IDLE

END

AXE ISDN SERVICE VIA INTEGRATED CMUX VIA RIM

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 65211, CTU 2140, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - PSC, 1/17/6/A0394003534/ISDN

MEDIATION DEVICE ACCESSED - QEXDDER996/QEXDDE9961/A0394003534

NOTE THAT AXE-MTU MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

#0394003534  IDLE  SINGLE  EXDA  AXE      /29    EXDA            TAC101    VER01

                                                                 MTU65211    /29

                                                 QEXDDE9961      CTU2140    ED10

AUTOMATIC TEST                                   SCC#22 EST 14:08:30 21-May-2002

LINE IDLE

NO AC VOLTAGE DETECTED

TEST KEY ?

Tester session start-up display for an AXE ISDN service via Integrated CUMX via RIM.

5.12.2.62 AXE (MTU) ISDN - MSN via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - MSN via (Non-Integrated) RIM section for details.

5.12.2.63 AXE (MTU) ISDN - PBX via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - PBX via (Non-Integrated) RIM section for details.

5.12.2.64  System 12 POTS - Single via (Integrate)d CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS via (Non-Integrated) RIM section for details.

5.12.2.64.1 TESTER SESSION for System 12 POTS - via Integrated CMUX and via RIM

An example Tester session start-up display for a System 12 POTS service via Integrated CMUX and via RIM (cascading) is shown below.

number to be tested ? 0884418401

ACCESSING EXJT SYSTEM 12 NODE - PLEASE WAIT ...

EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

H'531  (H'8650) & 1153  0884418401        ANALOG      AVFREE

S12 POTS SERVICE VIA INTEGRATED CMUX VIA RIM

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING TAU 65238, CTU 2140, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - PSC, 1/9/5/A0884418401/POTS

MEDIATION DEVICE ACCESSED - QEXDDER996/QEXDDE9961/A0884418401

NOTE THAT SYSTEM 12 MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

#0884418401  IDLE  SINGLE  EXJT  S12      S505C  Exhibition      TAC101    VER01

                                                                 TAU65238  S505C

                                                 QEXDDE9961      CTU2140    ED10

AUTOMATIC TEST                                   SCC#22 EST 14:09:41 21-May-2002

LINE IDLE

NO AC VOLTAGE DETECTED

TEST KEY ?

Tester session start-up display for a System 12 POTS service via Integrated CUMX via RIM.

System 12 POTS - Single via (Integrate)d CMUX and via RIM with ADSL

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS via (Non-Integrated) RIM with ADSL section for details.

5.12.2.64.2 TESTER SESSION for System 12 POTS - via Integrated CMUX and via RIM with ADSL

An example Tester session start-up display for a System 12 POTS service via Integrated CMUX and via RIM (cascading) with ADSL is shown below.

number to be tested ? 0884418401

ACCESSING EXJT SYSTEM 12 NODE - PLEASE WAIT ...

EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

H'531  (H'8650) & 1153  0884418401        ANALOG      AVFREE

S12 POTS SERVICE VIA INTEGRATED CMUX VIA RIM WITH ADSL

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING TAU 65238, CTU 2140, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - PSC, 1/9/5/A0884418401/POTS

MEDIATION DEVICE ACCESSED - QEXDDER996/QEXDDE9961/A0884418401

NOTE THAT SYSTEM 12 MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

#0884418401  IDLE  SINGLE  EXJT  S12      S505C  Exhibition      TAC101    VER01

                                                                 TAU65238  S505C

                                                 QEXDDE9961      CTU2140    ED10

AUTOMATIC TEST                                   SCC#22 EST 14:09:41 21-May-2002

LINE IDLE

NO AC VOLTAGE DETECTED

TEST KEY ?

Tester session start-up display for a System 12 POTS service via Integrated CUMX via RIM with ADSL.

5.12.2.65 System 12 POTS - MSN via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) RIM section for details.

5.12.2.66 System 12 POTS - MSN via Integrated CMUX and via RIM with ADSL

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) RIM with ADSL section for details.

5.12.2.67 System 12 POTS - PBX AN via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - PBX via (Non-Integrated) RIM section for details.

5.12.2.68 System 12 POTS - PBX AN via Integrated CMUX and via RIM with ADSL

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - PBX via (Non-Integrated) RIM with ADSL section for details.

5.12.2.69 System 12 ISDN - Single via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - Single via (Non-Integrated) RIM section for details.

5.12.2.69.1 TESTER SESSION for System 12 ISDN - via Integrated CMUX and via RIM

An example Tester session start-up display for a System 12 ISDN service via Integrated CMUX and via RIM (cascading) is shown below.

number to be tested ? 0884418432

ACCESSING EXJT SYSTEM 12 NODE - PLEASE WAIT ...

EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

H'530  (H'8640) &    3  0884418432        ISDN        AVFREE

                                          BA CH B2    AVFREE

S12 ISDN SERVICE VIA INTEGRATED CMUX VIA RIM

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING TAU 65238, CTU 2140, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - PSC, 1/17/5/A0884418432/ISDN

MEDIATION DEVICE ACCESSED - QEXDDER996/QEXDDE9961/A0884418432

NOTE THAT SYSTEM 12 MAY NOT PERFORM ALL MEASUREMENTS IF IT HAS FOUND A PREVIOUS

VALUE OUT OF RANGE. SUCH MEASUREMENTS DISPLAY 'NO RESULT'

#0884418432  IDLE  SINGLE  EXJT  S12      S505C  Exhibition      TAC101    VER01

                                                                 TAU65238  S505C

                                                 QEXDDE9961      CTU2140    ED10

AUTOMATIC TEST                                   SCC#22 EST 14:10:50 21-May-2002

LINE IDLE

NO AC VOLTAGE DETECTED

TEST KEY ?

Tester session start-up display for a System 12 ISDN service via Integrated CUMX via RIM.

5.12.2.70 System 12 ISDN - MSN via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN – MSN via (Non-Integrated) RIM section for details.

5.12.2.71 System 12 ISDN - PBX via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - PBX via (Non-Integrated) RIM section for details.

5.12.2.72 Special Service via Integrated CMUX and via RIM

Note:
Special Services are connected via a "non integrated" part of the CMUX.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the Special Service via (Non-Integrated) RIM section for details.

5.13 OTHER PAIR GAIN SYSTEMS

The SULTAN system support line testing via the following pair gain systems:

5.13.1 RAM 8 and Extel 6/16

The following technical notes describes the testing functionality via RAM 8 and EXTEL 6/16 pair gain systems which will support line testing by the SULTAN system:

1. The SULTAN system can not distinguish whether a service is connected via a RAM 8 or EXTEL 6/16 pair gain system.

2. The SULTAN system shall use the Line Test Device from the exchange to which the service (via one of above Pair gain systems) is connected.

3. During the process (inside the exchange) of connecting the service to the Line Test Device, there will be a removal of the line feed from the exchange Line interface device.

4. Both Pair Gain systems are able to detect this line feed removal.

5. If a line feed removal is detected of about 200 mS or more, the pair gain systems will search for a free pair between the exchange and remote unit and trigger a bypass switch to that pair.

6. In the exchange (EU) and remote unit (RU) the line to be tested shall be connected to the bypass pair which shall give the exchange Line Test Device access to the customer's line and equipment.

7. The dedicated line for testing (bypass pair) will be held for three minutes. After three minutes, the bypass will be released. If a Tester would like to keep on testing, he has to initiate another test or test session (depending on the technology) by triggering again the bypass for another three minute period.

5.14 NT DEVICES

While NT devices are in reality ISDN Basic Access services, they can also be considered to be a small pair gain system. 

5.14.1 NT1

The NT1 (Network Termination type 1) is the standard ISDN-BA termination device. It is connected to an ISDN line card BALC and is supported by ISDN-BRA using 2B1Q digital transmission. Two ISDN specific digital telephone's can be connected directly to each NT1 unit to provide ISDN services to the customer (Via a bus extender connected to the NT1 device the amount of ISDN telephone's can be extended to the max. of 8)

The SULTAN system can only cover metallic line tests from the exchange up to the NT1.

5.14.2 ANT1 / NT1 Plus

The ANT1 and NT1 Plus are derived versions of NT1 with additional functions to convert digital to analog signal so that two single (analog) telephone's can be connected. The ANT1 is connected to an ISDN line card BALC and is supported by ISDN-BRA using 2B1Q digital transmission as NT1. 

The SULTAN system can only cover metallic line tests from the exchange up to the ANT1.

5.14.3 NTN2

As NT1, the U-interface and the S-interface of NTN2 are standard ISDN interfaces. It is also connected to an ISDN line card BALC. However two analog (POTS) lines can be connected to the NTN2 box to provide analog (POTS) services to two customers. An additional bypass function is designed within the NTN2 box to be able to provide metallic access to the customer side of the NTN2 (at this stage the method of bypass activation is not known). All tests that are applicable to an ISDN service with an NT1 are also applicable to an ISDN service with an NTN2 (The SULTAN system does not know the difference between NT1 and NTN2. 

Even though the SULTAN system can run metallic tests up to the customer’s equipment. The test set for the POTS lines via NTN2 box is the same as the test set for the ISDN services via the NT1.

6. machine INTERFACE

At the Machine interface level, usually only high level tests will be performed. The SULTAN system is mainly utilised to determine whether the service under test is Idle, Line Lock Out, Busy or Faulty.

Generally the SULTAN system will perform an enquiry to the node if a Node Enquiry link exists to determine the service type and service state. The session will terminate with a SULTAN message if the service is in either Busy speaking , Line Lock Out (LLO), Blocked , Under test, Disconnected or Ported / Redirection state. Otherwise, the SULTAN system will carry on accessing the appropriate Line Test Device (LTD) to perform further line tests to determine if the service is faulty.

The SULTAN system currently only supports two different test requests at the Machine Interface level. The Basic SULTAN package test <SRTI> / <SRLT>  or the Extended SULTAN line test <SRYI>  which includes Package test, Foreign battery (FB), Insulation Resistance (IR)** and Open Circuit (O) tests.

** Only if the Line Test Device supports it (RIM CTU support this test).

· 
Refer to the SULTAN Machine Interface document (PS0028/TD-04-006) for detailed information on the Machine Interface protocol.

6.1 SRTI / SRLT TEST SESSION

An example of  SRTI Machine session for Open Circuit System 12 POTS service is shown below.
SRTI A0394156704

S1=I=0001= COMMAND ACKNOWLEDGMENT

S1=I=0047= ACCESSING EXJU SYSTEM 12 NODE - PLEASE WAIT ...

S1=I=0032= ACCESSING TAU 12675 - PLEASE WAIT...

S1=I=0029= TEST IN PROGRESS - PLEASE WAIT...

S4===0049=/ FB=-0,0V: R=288OHM,269OHM             BYO   QSU

S1=F=0046=.SULTAN test has finished, look at TR/TA codes

6.2 SRYI TEST SESSION

An example of a SRYI Machine session for a working AXE POTS service is shown below.

SRYI A0396634173

S1=I=0001= COMMAND ACKNOWLEDGMENT

S1=I=0037= ACCESSING EXHG AXE NODE - PLEASE WAIT ...

S1=I=0036= ACCESSING MTU 23456 - PLEASE WAIT...

S1=I=0029= TEST IN PROGRESS - PLEASE WAIT...

S5===0040=/ FB=-0,0V: R=1590K,1590K: C=0.95,0.97

S1=F=0038=.THE LINE IS WORKING, IT CAN BE CALLED

S7=1=0035=O8:BA 26.1:BG 33.9:AG 37.6:BOO 460:

S7=2=0018=IB >25 M:IA >25 M:

S7=3=0030=B 0 V(>1 M):A 0 V(>1 M):

6.3 MACHINE INTERFACE SMC's

Below is a list of the SULTAN Message Codes (SMC) which can appear during a SULTAN Machine session for normal cases:

SMC 14
=
THE LINE IS BLOCKED - POSSIBLY FAULTY

SMC 20
=
THE LINE IS WORKING, IT'S ENGAGED

SMC 21
=
THE LINE IS WORKING, IT CAN BE CALLED

SMC 22
=
INVALID COMMAND CODE

SMC 28
=
CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED

SMC 39
=
FREE LINES ARE AVAILABLE

SMC 41
=
FREE LINES ARE AVAILABLE. SOME MAY BE FAULTY - PLEASE REPORT

SMC 42
=
THE LINE IS FAULTY, PLEASE REPORT - ISDN

SMC 52
=
ENGAGED - NO FREE LINES AVAILABLE

SMC 54
=
ENGAGED - NO FREE LINES AVAILABLE SOME LINES MAY BE FAULTY -  PLEASE REPORT

SMC 65
=
SULTAN TEST HAS FINISHED LOOK AT TR/TA CODES

SMC 75
=
THIS CUSTOMER HAS MULTIPLE LINES - CHECKING STATE - PLEASE WAIT ...

SMC 83
=
LINE LOCKOUT

SMC 92
=
CAN'T TEST THIS NUMBER - RIM SPECIAL SERVICE

SMC 94
=
CAN'T TEST THIS NUMBER - NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER

SMC 203
=
CAN'T TEST THIS NUMBER - NUMBER NOT CONNECTED

SMC 323
=
CAN'T TEST RIGHT NOW - SULTAN LTD FAULT

SMC 328
=
CAN'T TEST THIS NUMBER - NO TEST ACCESS YET

SMC 380
=
CAN'T TEST RIGHT NOW - POTENTIAL HAZARDOUS AC VOLTAGE

SMC 452
=
CAN'T TEST RIGHT NOW - HANDSET LIFTED

SMC 456
=
TEST IN PROGRESS . PLEASE WAIT ...

SMC 505
=
ACCESSING %s %s NODE - PLEASE WAIT...




      (ie.  1st  %s = Node name,  2nd %s = node type.   eg.  EXHG AXE )

SMC 521
=
TEST ACCESS FAILED - RETRYING ALTERNATE NUMBER %s   (ie.  %s = alternate Fnn )

SMC 541
=
ACCESSING ALTERNATE NODE %S - PLEASE WAIT ...         (ie.  %s = alternate exchange )

SMC 553
=
ACCESSING %s, PLEASE WAIT ...


      (ie. %s = LTD type and identifier.   eg. MTU 1234)

SMC 573
=
CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER

SMC 585
=
COMMAND ACKNOWLEDGEMENT

SMC 589
=
CAN'T TEST THIS NUMBER - UNKNOWN LINE STATE

SMC 658
=
CAN'T TEST THIS NUMBER - CMUX SPECIAL SERVICE

SMC 670
=
CAN'T TEST THIS NUMBER - NUMBER PORTED / NUMBER REDIRECTION

SMC 671
=
CAN'T TEST THIS NUMBER - NUMBER REDIRECTION

· 
Refer to the SULTAN Message Codes document (PS0028/TD-03-001) for the SMC's to cover the abnormal cases.

The Machine Interface Flow Charts on the next pages illustrates the test sequence at the Machine Interface level for handling various technologies.

MACHINE INTERFACE FLOW CHART
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6.4 SULTAN FAULT CODE TABLE

The table below dictates the fault codes for different fault conditions: 

FAULT CODES


TEST RESULT




FOREIGN BATTERY

(FAE & FBE)

RESISTANCE

(RBA & RAB)

CAPACITANCE

(CAB & CBA)

FLT
A-GND or B-GND

>> 40V
OR
A-B wire or  B-A wire

 < 50 KOhm

OR
A-B wire < 5 KOhm and
B-A wire > 5 KOhm

OR
A-B wire > 5 KOhm and
B-A wire < 5 KOhm



BYO


A-B wire and  B-A wire 

<= 5 KOhm



RFT
A-GND >= 10 V and <= 40 V 

or 

B-GND >= 10 V and    <= 40 V
  OR
A-B wire >= 50 KOhm and <= 250 KOhm

or 

B-A wire >= 50 KOhm and <= 250 KOhm



DAF




A-B wire or B-A wire 

< 0.5 uF

DA OK

“See Note”
A-GND and B-GND

< 10V
AND
A-B wire and B-A wire

> 250 KOhm
AND
A-B  wire and B-A wire

> 0.5 uF

FLT

=
Faulty

BYO

= 
Busy Out Of Order (Possible Off-hook)

RFT

= 
Requires Further Testing

DAF

= 
Does not Answer - Faulty (Possibly no telephone connected (Unplugged))

DA OK
=
Does not Answer - OK  (NB: A SULTAN message will be displayed instead of this fault code)

QSU

=
Queue by SULTAN

Notes:


SYMBOL 183 \f "Symbol" \s 10 \h
All the above fault codes are resulting from the Package Test except “BYO”.

SYMBOL 183 \f "Symbol" \s 10 \h
The “BYO” fault code will return with no further test performed if the line state returned from the Node Enquiry is LLO.

SYMBOL 183 \f "Symbol" \s 10 \h
The “BYO” condition from the table is only applicable for a MRT. RIM does not have LLO (Line Lock Out) condition (ie. LLO is treated as BUSY) and the AXE MTU test unit does not return line state unless a Display-Line-Status command is performed.

SYMBOL 183 \f "Symbol" \s 10 \h
The “BYO” fault code is resulted from a Low Scale Resistance test under LLO condition only.

SYMBOL 183 \f "Symbol" \s 10 \h
The exact reason for any Fault Code can only be determined by examining the actual test results.  (eg. A “FLT” condition could be caused by either Foreign Battery > 40V OR Resistance on A or B < 50 KOhm).

SYMBOL 183 \f "Symbol" \s 10 \h
If the test result is mapped into “DA OK” as in the SULTAN Fault Code table, the SULTAN system instead of returning the fault code shall displays the message below.                    “THE LINE IS WORKING, IT CAN BE CALLED”
6.5 SULTAN FAULT CODE FLOW CHART

Below flow chart shows the derived fault codes for the different fault conditions: 
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6.6 AXE (MTU)

6.6.1 AXE (MTU) POTS - Single

After receiving the number to be tested from the machine user, the SULTAN system first determines which AXE node is responsible for testing the service then interrogates the node with AXE Man-Machine command <STSUP> to determine the service type and condition of the service.

An example of AXE Man-Machine command <STSUP>  and response message is shown below.

<STSUP:SNB=0394002033;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-1234       IDLE             H'0D  0394002033        IDLE

AXE Man-Machine command STSUP and response message for a POTS service.

Once the service is determined to be POTS from the LI type, the state of the service will be checked. No further testing will be performed if the state of the service is either Busy speaking , Blocked / faulty, Under test, Line Lockout, Disconnected or Unknown.

BUSY SPEAKING

If STATE is either “BUSY” or “INCO”, display message below and terminate.
“THE LINE IS WORKING, IT'S ENGAGED”
BLOCKED / FAULTY

If STATE is either “BLOC”, “SEAL”, “LIBL” or SNBST is “BLOC”, display message below and terminate.
“THE LINE IS BLOCKED - POSSIBLY FAULTY”

UNDER TEST

If STATE is “TEST”, display message below and terminate.
“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

LINE LOCKOUT (LLO)

If STATE is “LOUT”, display messages below and terminate.
LINE LOCKOUT

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”
DISCONNECTED 

If STATE is empty with the ADM field set as  “NC”.  Also if the AXE Man-Machine command <SUSCP> response message shows that the service has either no Interception Service Code (ICS) being set or an ICS < 6 under the Subscriber Class field (SCL), display message below and terminate.
“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”
UNKNOWN 

If STATE is not recognised, display message below and terminate.
“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE is “IDLE” then an AC Voltage test will be performed. No further test will be performed if any of the AC Voltage test results indicates a reading above 5 Volt. Otherwise, for the <SRTI/SRLT> test request, a package test will be performed.

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal range indicating the service is normal, the following SULTAN result message will be displayed with no Fault Code display:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB), Insulation Resistance (IR) and Open Circuit (O) tests will be performed after the package test.
· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) POTS - PBX

Each PBX service is associated normally not with one, but multiple Fnn's. A single Group Directory Number (GDN) or Hunt Group Number which is to be listed in the telephone directory and many Auxiliary Numbers (AN). The SULTAN system handles AXE POTS PBX testing differently depending on whether the Fnn under test is the GDN or the AN.

If a PBX AN is entered which differs from the GDN, the SULTAN system will treat it simply as a single POTS service. 

For PBX GDN which usually is associated with a group of line interface devices or LI's, the SULTAN system will treat it as an un-testable service. However,  the SULTAN system will perform a line status request on the whole PBX group to get an indication on the status of each of line interface devices. This is achieved with another AXE Man-Machine command after the SULTAN system node enquiry translation process.

As part of a normal number translation on a service parented of an AXE exchange, the SULTAN system performs AXE Man-Machine command <STSUP> to obtain the service status as the Node Enquiry translation process. The response message from AXE Man-Machine command <STSUP> for a PBX GDN will always return Fault Code 17, in which case the SULTAN system would send a second request to the AXE exchange. This second request is the same AXE Man-Machine command <STSUP> but with the additional parameter “PXR=ALL”.

An example of the response message returns from the Node Enquiry for a PBX GDN is shown below.

<STSUP:SNB=0396622299;

NOT ACCEPTED

FAULT CODE  17

PXR MUST BE SPECIFIED WITH GROUP NUMBER

(0)SNB=0396622299

<STSUP:SNB=0396622299,PXR=ALL;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-7764       {device state}   H'0E  0396622299        BUSY

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

PXR         PNB

B-0         0396622299

END

< 

AXE Man-Machine command STSUP and response message for a POTS - PBX (GDN) service.

The AXE node will respond with the service status of each of the services that makes up the PBX group. The SULTAN system will map the line state into one of three categories; Busy, Idle or Blocked. A service is considered to be idle and available only if the AXE Man-Machine command <STSUP> response message returned with the STATE as  “IDLE”. A service is considered to be blocked if the STATE is neither “BUSY” nor “IDLE”.

The SULTAN system will calculate how many services are considered to be Idle, Busy or Blocked and  map the result into a SULTAN message to indicate whether free services are available.
In case the AXE Man-Machine command timeout will occur before the SULTAN system can fetch all the Fnn numbers in the ISDN PBX group, the SULTAN system will calculate and display the PBX group service status for the fetched Fnn's with a SULTAN SMC warning there are more services unable to be displayed. The restriction is imposed due to the fact that each AXE Man Machine Command can only handle up to 160 characters. Secondly, the time delay in obtaining the device state of many line interface devices may trigger a timeout condition in the SULTAN system when waiting for the test results.

Note:
The state under the “SNBST” field is not used by the SULTAN system to determine the group service status of the PBX service.

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) POTS - Number Ported / Number Redirection

Services which are Number Ported / Number Redirection  could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has interception service code  “ICS-6”, the service is considered to be Number Ported using the Local Number Portability (LNP) functionality and the service has been allocated a new number (Re-directed or Diverted) using the Number Redirection / Number Redirection facility.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a Ported Number / Number Redirection service are shown below.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a Number Ported / Number Redirection service.

<SUSCP:SNB=0350601018,LIST;

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

AXE Man-Machine commands SUSCP and response message for a Number Ported / Number Redirection service.

At the Machine level, no testing is required for Number Ported / Number Redirection services.

The following messages will be displayed after analysing the <SUSCP> response message.

 “CAN’T TEST THIS NUMBER - NUMBER PORTED / NUMBER REDIRECTION”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) POTS - Number Redirection

Services which are Number Redirection  could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has interception service code  “ICS-7” or  “ICS-8” the service is considered to be allocated a new number (Re-directed or Diverted) using the Number Redirection / Number Redirection facility.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a Number Redirection service are shown below.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a Number Redirection service.

<SUSCP:SNB=0350601018,LIST;

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-7
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

AXE Man-Machine commands SUSCP and response message for a Number Redirection service.

At the Machine level, no testing is required for Number Redirection services.

The following messages will be displayed after analysing the <SUSCP> response message.

 “CAN’T TEST THIS NUMBER - NUMBER REDIRECTION”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) POTS - Number Ported to an Unknown Carrier

Services which are Ported to an Unknown Carrier could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has an interception service code   “ICS-9” to  “ICS-15” the service is considered to be ported to an unknown carrier.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a service Ported to an Unknown Carrier.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a service Ported to an Unknown Carrier.

<SUSCP:SNB=0350601018,LIST;

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-9
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

SCL

END

AXE Man-Machine commands SUSCP and response message for a service Ported to an Unknown Carrier.

At the Machine level, no testing is required for services Ported to an Unknown Carrier.

The following messages will be displayed after analysing the <SUSCP> response message.

 “CAN’T TEST THIS NUMBER - NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) - Number Disconnected

Services which are Disconnected  could be identified at the Node Enquiry phase after performing AXE Man-Machine commands <STSUP> and <SUSCP>. If the “ADM” (Administrative State) field in the <STSUP> response message is assigned   “NC” indicating the service is not connected and the  “SCL” (Subscriber Class) field in the AXE Man-Machine command <STSUP>  response message has an interception service code of either ICS < 6 or with no ICS code at all set.

Some examples of AXE Man-Machine commands <STSUP> and <SUSCP> and response messages for a Disconnected Telstra service are shown below.

<STSUP:SNB=0394001418;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

                           NC         0394001418

END

AXE Man-Machine command STSUP and response message for a Disconnected service.

<SUSCP:SNB=0350601018,LIST;

SUBSCRIBER DATA

SNB        DEV            DETY    SUT SCL         MIS             COS

0350601018                        NC  DRB-1

                                      ICS-2
                                      GUG-1

GENERAL AVAILABILITY FOR SUPPLEMENTARY SERVICES SUBSCRIBER CATEGORIES

AXE Man-Machine commands SUSCP and response message for a Disconnected service.

At the Machine level, no testing is required for disconnected services.

The following messages will be displayed after analysing the <SUSCP> response message.

 “CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) ISDN - Single

The SULTAN system could determine whether an AXE ISDN service is possibly faulty by examining the AXE Man-Machine command <STSUP> response message during the Node Enquiry.

After receiving the number to be tested from the Machine user, the SULTAN system first determines which AXE node is responsible for testing the service then sends a AXE Man-Machine command <STSUP> as part of the Node Enquiry process..

An example AXE Man-Machine command <STSUP> and response message is shown below.

<STSUP:SNB=0394002033;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LIBAE-33       IDLE             H'00  0394002033        IDLE

AXE Man-Machine command STSUP and response message for an ISDN service.

Once the service is identified as ISDN from the line interface device identifier or LI type, the condition of the service can be determined by simply examining the “ABS” and “STATE” values returned in the AXE Man-Machine command <STSUP> response message.

Initially, the SULTAN system will perform a check on the “ABS” value. 

BLOCKED / FAULTY

If the “ABS” value is not “H'00”, the service is considered faulty and no further checking will be performed. The following message will be displayed to the Machine user:

“THE LINE IS BLOCKED - POSSIBLY FAULTY”

If the “ABS” value is “H'00” then the “STATE”  and “SNBST”  value will be examined as follows:

BUSY SPEAKING

If STATE is “BUSY” or “INCO”, display the message below and terminate session.

“THE LINE IS WORKING, IT'S ENGAGED”
BLOCKED / FAULTY

If STATE is either “BLOC”, “SEAL”, “LIBL” or SNBST is “BLOC”, display the message below and terminate session.

“THE LINE IS BLOCKED - POSSIBLY FAULTY”

UNDER TEST 

If STATE is “TEST”, display the message below and terminate session.

“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

DISCONNECTED 

If STATE is empty with the ADM field set as  “NC” and if the AXE Man-Machine command <SUSCP> response message shows that the service has either no Interception Service Code (ICS) being set or an ICS < 6 under the Subscriber Class field (SCL), display message below and terminate session.

“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised, display message below and terminate session.

“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE is “IDLE”, display the message below and terminate session.

“THE LINE IS WORKING, IT CAN BE CALLED”

Note:
There is no “Line Lock Out” (LLO) condition for ISDN services.

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

AXE (MTU) ISDN - PBX

Each PBX service is normally associated not with one, but multiple Fnn's. A single Group Directory Number (GDN) or Hunt Group Number which is to be listed in the telephone directory and many Auxiliary Numbers (AN). The SULTAN system handles AXE POTS PBX testing differently depending on whether the Fnn under test is the GDN or the AN.

The handling of AXE ISDN PBX services with GDN will be the same as for AXE (MTU) POTS - PBX services except the device type will be LIBAE instead of LI3.

· 
Refer to the AXE (MTU) POTS - PBX section for details.

The SULTAN system first performs AXE Man-Machine command <STSUP> as the Node Enquiry translation process. AXE Man-Machine command <STSUP>  response message will include “Fault Code 23”.

An example AXE Man-Machine command <STSUP> and response message for an ISDN PBX Group Directory Number is shown below.

<STSUP:SNB=0888202995;

NOT ACCEPTED

FAULT CODE  23

SUBSCRIBER NUMBER STATE IS UNOBTAINABLE

(0)SNB=0888202995

AXE Man-Machine command STSUP and response message for an ISDN PBX (GDN) service.

The format of the AXE Man-Machine command <IUPDP> is as follows :

<IUPDP:PBX=A{customer GDN};

AXE Man-Machine command IUPDP command for an ISDN PBX (GDN) service. 

An example AXE Man-Machine command <IUPDP> and response message is shown below.

<IUPDP:PBX=A0888202995;

ISDN-E PBX DEVICE DATA

PBX              DEV

A0888202995      LIBAE-97

                 LIBAE-101

END

AXE Man-Machine command IUPDP and response message for an ISDN PBX service.

The format of the AXE Man-Machine command <STDEP> is as follows :

<STDEP:DEV=LIBAE-xxxx&-xxxx;

AXE Man-Machine command STDEP for display interface device status.

An example AXE Man-Machine command <STDEP> and response message is shown below.

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

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIBAE-97      {device state}           H'0   0888202897    IDLE   YES

                                             0888202991    IDLE

                                             0888202997    IDLE

                                             0888202998    IDLE

                                             0888202995    IDLE

LIBAE-101     {device state}           H'0   0888202981    IDLE   YES

                                             0888202993    IDLE

                                             0888202995    IDLE

END

<

AXE Man-Machine command STDEP and response message for display interface device status.

After the SULTAN system identifies that the service number is a GDN of an ISDN PBX service (ie. FAULT CODE 23), the SULTAN system then sends AXE Man-Machine command <IUPDP> to obtain all the line interface devices associated with the PBX service followed by AXE Man-Machine command <STDEP> to determine the service state of all the line interface devices.

The AXE node will respond with the service status of each of the devices that makes up the PBX group. The service state will be in mapped into one of three categories; Busy, Idle or Blocked. A service is considered to be Idle and available only if AXE Man-Machine command <STSUP> response message returned with the “STATE” as  “IDLE”. A service is considered to be Blocked if the “STATE” is neither “BUSY” nor “IDLE”.

The SULTAN system will calculate how many services are considered to be Idle, Busy or Blocked and  map the result into a SULTAN message to indicate whether free services are available.
In case a command timeout will occur before the SULTAN system can fetch all the Fnn's of the ISDN PBX group, the SULTAN system will calculate and display the PBX group service status for the fetched numbers with a SULTAN SMC warning there are more services unable to be displayed. The restriction is imposed due to the fact that each AXE Man Machine Command can only handle up to 160 characters. Secondly, the time delay in obtaining the device state of many line interface devices may trigger a timeout condition in the SULTAN system when waiting for the test results.

Note:
The state under the “SNBST” field is not used by the SULTAN system to determine the group service status of the PBX service.

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.6.2 AXE (MTU) ISDN - Number Ported / Number Redirection or Number Redirection

Same as for AXE (MTU) POTS - Number Ported / Number Redirection or Number Redirection.

· 
Refer to the AXE (MTU) POTS - Number Ported / Number Redirection or Number Redirection section for details.

6.6.3 AXE (MTU) Special Service

Special Services on  AXE node will only be supported by the SULTAN system if the test number prefix begins with “A0” (eg. A0xxxxxxxxx(V/T/E/X)xxxx) and the first ten digits are recognised by the node. Usually these types of Special Services appeared at the node as PBX services.

· 
Refer to the  AXE (MTU) POTS - PBX section for details.

6.6.4 AXE (MTU) Special Service - Number Ported / Number Redirection or Number Redirection

Number Ported / Number Redirection or Number Redirection for Special Services are currently not supported by the node.

AXE (MRT) POTS - Single

After receiving the number to be tested from the Machine user, the SULTAN system first determines which AXE node is responsible for testing the line then interrogates the node with AXE Man-Machine command <STSUP> to determine the service type and condition of the service.

An example AXE Man-Machine command <STSUP> and response message is shown below.

<STSUP:SNB=0394002033;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-1234       IDLE             H'0D  0394002033        IDLE

AXE Man-Machine command STSUP and response message for a POTS service.

Once the service is determined to be POTS from the LI type, the state of the service will be checked. No further testing will be performed if the state of the service is either Busy speaking , Blocked, Under test, Line Lockout, Disconnected or Unknown.

BUSY SPEAKING

If STATE is either “BUSY” or “INCO”, display message below and terminate.
“THE LINE IS WORKING, IT'S ENGAGED”
BLOCKED / FAULTY

If STATE is either “BLOC”, “SEAL”, “LIBL” or SNBST is “BLOC”, display message below and terminate.
“THE LINE IS FAULTY, PLEASE REPORT - AXE BLOCKED”

UNDER TEST

If STATE is “TEST”, display message below and terminate.
“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

LINE LOCKOUT (LLO)

If STATE is “LOUT”, display messages below and terminate.
“LINE LOCKOUT”

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

DISCONNECTED 

STATE is empty with the ADM field set as  “NC”.  Also if the AXE Man-Machine command <SUSCP> response message shows that the service has either no Interception Service Code (ICS) being set or an ICS < 6 under the Subscriber Class field (SCL), display message below and terminate.
“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised, display message below and terminate.
“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE  is “IDLE” then the SULTAN system will connect to the AXE MRT Line Test Device to request an AC Voltage test. No further test will be performed  if any of the AC Voltage indicates a reading above 5 Volt. Otherwise, a package test will be performed for the <SRTI/SRLT> test request,

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal ranges indicating the service is normal, the following SULTAN result message will be displayed:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB), Insulation Resistance (IR) and Open Circuit (O) tests will be performed after the package test.

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.6.5 AXE (MRT) POTS - PBX

An AXE (MRT) POTS PBX Auxiliary Number (AN) will be treated by the SULTAN system as a single AXE (MRT) POTS service and provide a full set of test facilities. 

· 
Refer to the AXE (MRT) POTS - Single section for details.

An AXE (MRT) POTS - PBX Group Directory Number (GDN) is treated by the SULTAN system as un-testable services. The only test the SULTAN system performs in this case is a service status request on a whole PBX group in the Machine test session to get an indication whether the service is Single, Busy speaking or Faulty. 

· 
Refer to the AXE (MTU) POTS -  PBX section for details.

6.7 System 12 (LTAU)

6.7.1 System 12 POTS - Single

After receiving the number to be tested from the Machine user, the SULTAN system first logs onto the System 12 Node to perform a Node Enquiry with System 12 Man-Machine command <DISPLAY-LINE-STATUS>  to determine the service type and service status followed by System 12 Man-Machine command <DISPLAY-SUBSCR> to determine if the service has multiple Fnn's associated. System 12 Man-Machine command <DISPLAY-SUBSCR> is also used to extract the actual service type. The value under the “A/I” heading of the “DISPLAY-SUBSCR” response message is expected to be “A”.

An example of a line status request and response message for a POTS service is shown below.

<DISPLAY-LINE-STATUS:DN1=K'0394008007.

SEQ=0135.960905 9002

COM=0157

JOB SUBMITTED

                9000

RESULT FOLLOWS

EXEU_L3300D1_??P  1996-09-05  16:46:36  TH

001  0005/000D/0013

SEQ=0135.960905 04305  EMBARGO

SUBSCRIBER ADMINISTRATION

   DISPLAY-LINE-STATUS                                  SUCCESSFUL

                                                FINAL RESULT   1 -

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

    STATE = ALL

      FOR DN

      DN  0394008007

     EXECUTION RESULT

      LCE     PCE     TN     DN                TYPE        DH-STATE

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

      H'92A0  H'220       7  0394008007        ANALOG DN   AVFREE

   LAST REPORT          NO = 04305

System 12 Man-Machine command Display Line Status and response message for an idle POTS service.

<DISPLAY-SUBSCR:DN=K'0392028217.

SEQ=5435.1998-10-09

COM=4296

JOB SUBMITTED

RESULT FOLLOWS

EXJT_L4100T7___M  1995-11-30  03:09:22  TH      

001  0130/050C/0003  

SEQ=1934.951130 04263  EMBARGO

SUBSCRIBER ADMINISTRATION

       DISPLAY SUBSCR                                              SUCCESSFUL

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

       EN PHYS (LOG)            DN                 A/I  MSN   GDN

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

       H'1725 (H'9570) & 159    0394156705          A
       CHARGING METER :  13          0           0           0

       SERVICES :

         SUBGRP   :  1

         SUBSIG   :  CBSET

         NBRIDFCG :  CGLIRDFN  CGLIRT

         COL      :  ORDINARY

         CARRIER  :  PRESEL    1411

         OCB      :  PERM      STDTO

         OCBCFWD  :  CFWDU

                     CFWDFIXA

                     CFWDBSUB

                     CFWDNOR

         CGTAX    :  0

         MAXCFWD  :  CFWDU     5

                     CFWDFIXA  5

                     CFWDBSUB  5

                     CFWDNOR   5

LAST REPORT          NO = 04263

System 12 Man-Machine command Display-Subscriber and response message for an idle POTS service.

For POTS services, the SULTAN system will perform the following checks on the service state (ie. DH-STATE or STATE ) to determine whether further testing is required.

BUSY SPEAKING

If STATE is  “AVBUSY” or “MSBUSY”, display the message below and terminate the session:

“THE LINE IS WORKING, IT'S ENGAGED”

BLOCKED / FAULTY

If STATE is “POWONL”, “ERROR”, “EXTBLK”, “BLOCKED”, “WTCBLCKD”, “ALLERR”, “INTCP”, “CE DOWN” or “UNAV”, display the message below and terminate the session:
“THE LINE IS BLOCKED - POSSIBLY FAULTY”

UNDER TEST

If STATE is “DT”, “ODRT”, “ODRTCHBY”, “ODRTCHN”, “RATBUSY”, “RMANTBSY”, “XMANTBY” or “MSTEST”, display the message below and terminate the session:

“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED” 

DISCONNECTED 

If STATE is “NOTASS” or “NOTEQUIP”, display the message below and terminate the session:

“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

UNKNOWN

If STATE is not recognised or has no value, display the message below and terminate the session:

“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

For an idle service with STATE returned is “AVFREE”, “READY” or “MSFREE”, an AC Voltage test will be performed. No further test will be performed if any of the AC Voltage test results indicates a reading above 5 Volt. Otherwise, for the <SRTI/SRLT> test request, a package test will be performed.

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal ranges indicating the service is normal, the following SULTAN result message will be displayed:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB) and Open Circuit (O) tests will be performed after the package test.

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.7.2 System 12 POTS - PBX

An Auxiliary Number (ie. service type PBX IDN) or Group Directory Number  with Line interface device associated (ie. service type GDNIDN) of a System 12 POTS PBX service, the test procedure is the same as for a single System 12 POTS service. Basically, SULTAN system will perform System 12 Man-Machine command <DISPLAY-LINE-STATUS> followed by System 12 Man-Machine command <DISPLAY-SUBSCR> request followed by a Package Test. 

· 
Refer to the System 12 POTS - Single section for details.

For Group Directory Numbers of System 12 POTS PBX services with no Line interface device associated (ie. service type GDN), the SULTAN system will perform no line test and display the following SULTAN message:

“CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER”

System 12 POTS - Number Ported / Number Redirection

Services which are Number Ported / Number Redirection could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR>. If the message “PORTED DN” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and the <DISPLAY-SUBSCR> response message contains the message “CARRIER : PORTED TO 1400” , the service is considered to be Number Ported / Number Redirection.
An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a Number Ported / Number Redirection service.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247        PORTED DN   NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a Number Ported / Number Redirection service.

An example System 12 Man-Machine command <DISPLAY-SUBSCRIBER>  response message for a Number Ported / Number Redirection service.

EXEU_L4200D4      1998-06-04  17:07:04  TH

001       0005/051D/0010

SEQ=7140.1998-06-04 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

          (      ) &        0392028246

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     CARRIER  :  PORTED TO  1400
   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for a Number Ported / Number Redirection service.

At the Machine level, no testing is required for Number Ported / Number Redirection services. The following message will be displayed after analysing the System 12 Man-Machine command <DISPLAY-SUBSCR> response message.

 “CAN’T TEST THIS NUMBER - NUMBER PORTED / NUMBER REDIRECTION”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.7.3 System 12 POTS - Number Redirection

Services which are Number Redirection could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR>. If the message “PORTED DN” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and the <DISPLAY-SUBSCR> response message contains the message “CARRIER : PORTED TO 1422” or  “CARRIER : PORTED TO 1433”, the service is considered to be Number Redirection.
An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a Number Redirection service.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247        PORTED DN   NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a Number Redirection service.

An example System 12 Man-Machine command <DISPLAY-SUBSCRIBER>  response message for a Number Redirection service.

EXEU_L4200D4      1998-06-04  17:07:04  TH

001       0005/051D/0010

SEQ=7140.1998-06-04 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

          (      ) &        0392028246

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     CARRIER  :  PORTED TO  1422
   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for a Number Redirection service.

At the Machine level, no testing is required for Number Redirection services.

The following message will be displayed after analysing the System 12 Man-Machine command <DISPLAY-SUBSCR> response message.

 “CAN’T TEST THIS NUMBER - NUMBER REDIRECTION”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

System 12 POTS - Number Ported to an Unknown Carrier

Services which are Ported to an Unknown Carrier could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR>. If the message “PORTED DN” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and the <DISPLAY-SUBSCR> response message contains the message “CARRIER : PORTED TO 14xx” (where xx means all other codes except 00, 22 or 33) the service is considered to be Ported to an Unknown Carrier.
An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a service Ported to an Unknown Carrier.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247        PORTED DN   NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a service Ported to an Unknown Carrier.

An example System 12 Man-Machine command <DISPLAY-SUBSCRIBER>  response message for a service Ported to an Unknown Carrier.

EXEU_L4200D4      1998-06-04  17:07:04  TH

001       0005/051D/0010

SEQ=7140.1998-06-04 04263  L4200D4    FA21ED07   BD8FPQ10

SWA-SUBSEC RM/PBX

   DISPLAY-SUBSCR                                                 SUCCESSFUL

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

   EN PHYS (LOG)   & TN     DN                 A/I  MSN    GDN

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

          (      ) &        0392028246

   CHARGING METER :  0           0           0           0

   SERVICES :

   NON BASIC SERVICE DEPENDENT :

     CARRIER  :  PORTED TO  1499
   LAST REPORT      04263

System 12 Man-Machine command Display-Subscriber response message for a service Ported to an Unknown Carrier.

At the Machine level, no testing is required for services ported to an Unknown Carrier.

The following message will be displayed after analysing the System 12 Man-Machine command <DISPLAY-SUBSCR> response message.

 “CAN’T TEST THIS NUMBER - NUMBER HAS BEEN PORTED TO AN UNKNOWN CARRIER”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.7.4 System 12 - Number Disconnected

Services which are disconnected could be identified at the Node Enquiry phase after performing System 12 Man-Machine commands <DISPLAY-LINE-STATUS> . If one the messages “NASS DN” , “NOTASS” or “NOTEQUIP” is returned in the System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message the SULTAN system shall consider this service as disconnected.

An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message for a disconnected service.

EXEU_L42X0J1_08M      1998-07-21  17:06:41  TH

001       0005/051D/0010

SEQ=7139.1998-06-04 04305  L4200D4    FA21ED07   BD8FPQ10

SWA-MISC COMMAND HANDLRS

   DISPLAY-LINE-STATUS                                            SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

    DISPLAY

      FOR DN

      DN  92028247

    EXECUTION RESULT

     EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

                             0392028247                    NOTASS

   LAST REPORT      04305

System 12 Man-Machine command Display-Line-Status response message for a disconnected service.

At the Machine level, no testing is required for disconnected services.

The following message will be displayed after analysing the System 12 Man-Machine command <DISPLAY-SUBSCR> response message.

 “CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

System 12 ISDN - Single

After receiving the Fnn to be tested from a Tester, the SULTAN system first determines which node is responsible for testing the line, then performs a Node Enquiry to determine the service type and service state. 

For System 12 services, the Node Enquiry involves first performing System 12 Man-Machine command <DISPLAY-LINE-STATUS> to determine the service type and service status followed by System 12 Man-Machine command <DISPLAY-SUBSCR>  to determine if the service has multiple Fnn's associated. System 12 Man-Machine command <DISPLAY-SUBSCR> is also used to extract the actual service type. The value under the “A/I” heading of System 12 Man-Machine command <DISPLAY-SUBSCR> response message is expected to be “I”.

Some example System 12 Man-Machine command <DISPLAY-LINE-STATUS> and <DISPLAY-SUBSCR> response messages for an ISDN service are shown below.

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

SEQ=5096.951213 9002

COM=0157

JOB SUBMITTED

                9000

RESULT FOLLOWS

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

001  0005/000C/0012

SEQ=5096.951213 04305  R3220D

SUBSCRIBER ADMINISTRATION

   DISPLAY-LINE-STATUS                                  SUCCESSFUL

                                                FINAL RESULT   1 -

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

    STATE = ALL

      FOR DN

      DN  3357003

     EXECUTION RESULT

      LCE     PCE     TN     DN                TYPE        DH-STATE

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

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

                                               BA CH B2    AVFREE

   LAST REPORT          NO = 04305

System 12 Man-Machine command Display line status and response message for a System 12 ISDN service.

<DISPLAY-SUBSCR:DN=K'0392028217.

SEQ=5435.1998-10-09

COM=4296

JOB SUBMITTED

RESULT FOLLOWS

EXJT_L4100T7___M  1995-11-30  03:09:22  TH      

001  0130/050C/0003  

SEQ=1934.951130 04263  EMBARGO

SUBSCRIBER ADMINISTRATION

   DISPLAY SUBSCR                                              SUCCESSFUL

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

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

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

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

   DEFAULT BS :  TEL_3_1K

   BSAUTH :  ALL_SERV  AUD_3_1K  TEL_3_1K

   BCAUTH :  UNR_DIG   SPEECH    AUD_3_1K

   CHARGING METER :  0           0           0           0         

     SERVICES :

   NON BASIC SERVICE DEPENDENT :

     SUBGRP   :  1    

     NBRIDFCG :  CGLIRDFN  CGLIRT  

     NBRIDFCD :  CGLISAP   SUBADDR 

     TCHNSEL  :  CHNINDNA

     COL      :  ISDNSUB 

     MISC     :  TMLPOR  

                 CARRIER   TELECOM 

   BASIC SERVICE DEPENDENT :

     OCBCFWD  :  ALL_SERV  CFWDU   

                 ALL       CFWDBSUB

                 ALL       CFWDNOR 

     CGTAX    :  ALL_SERV  0    

     MAXCFWD  :  ALL_SERV  CFWDU     5    

                 ALL       CFWDBSUB  5    

                 ALL       CFWDNOR   5    

   MSN CONFIGURATION :                                                

                083001999       

    LAST REPORT          NO = 04263

System 12 Man-Machine command Display-Subscriber and response message for a System 12 ISDN service.

For ISDN services, the SULTAN system will perform the following checks on the service state, ie. “STATE”  in System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and service type “TYPE” in System 12 Man-Machine command <DISPLAY-LINE-STATUS> response message and “A/I” in <DISPLAY-SUBSCR> response message returned from the node to determine whether further testing is required.

BUSY SPEAKING

If STATE is  “AVBUSY” or “MSBUSY”, display the message below and terminate the session:

“THE LINE IS WORKING, IT'S ENGAGED”

BLOCKED / FAULTY

If STATE is “POWONL”, “ERROR”, “EXTBLK”, “BLOCKED”, “WTCBLCKD”, “ALLERR”, “INTCP” or “CE DOWN”, display the message below and terminate the session:
“THE LINE IS BLOCKED - POSSIBLY FAULTY”

UNDER TEST

If STATE is “DT”, “ODRT”, “ODRTCHBY”, “ODRTCHN”, “RATBUSY”, “RMANTBSY”, “XMANTBY” or “MSTEST” display the message below and terminate the session:

“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

DISCONNECTED 

If STATE is “NOTASS” or “NOTEQUIP”, display the message below and terminate the session:

“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised, display the message below and terminate the session:

“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If  STATE  is “AVFREE”, “READY” or “MSFREE” , the SULTAN system will proceed by performing System 12 Man-Machine command <DISPLAY-TD-ALARMS> on the service:

Note:
For ISDN services, there is no Line Lockout or Parked condition.

An example of System 12 Man-Machine command <DISPLAY-TD-ALARMS> response message for an ISDN service with a layer 1 alarm number 3 turned “ON” under an “Open Circuit” (no NT1 connected) fault condition is shown below.

EXEU_L5000C6_17   2000-06-10  15:41:04  WE

001       0005/051C/0012

SEQ=0509.2000-06-10 04917  L4200E1    FA21ED07   BD8FPQ10

SWA-SUPERV COMMAND HDLR

   DISPLAY-TD-ALARMS                                              SUCCESSFUL

                                                       FINAL   RESULT 0001 -

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

   OPERATOR INPUT

    DN  =  94008648

    ALARM    = BAL1L2 & LIST

   RESULTS

    -NA    -LCE

    --TN- -----------DN--- -----ALARM-------   ST  ST  --ALARMTIME--

          -----AREACODE--- -TYP---&--NBR-CNT       PRV -BEGIN  ENDE-

    H'0122 H'9340

       70         94008648

                        03 BAL1   &   3    6   ON  OFF

                           BAL1   &   4    2  OFF  OFF

                           BAL1   &   5    2  OFF  OFF

                           BAL1   &   7    1  OFF  OFF

                                                        15:40  15:40

                 LAST APPEARANCE

                        - BER 10E-3 ALARM :        10-06-1998  15:17

                        - BER 10E-6 ALARM :        10-06-1998  15:31

                        - LAYER-1 INTERRUPT :      10-06-1998  15:40

                        - LAYER-2 DEACTIVATION :   00-00-0000  00:00

   LAST REPORT      04917

Display TD Alarms response message with a No. 3 layer 1 alarm ON. (ie. This alarm has occurred 6 times)

The SULTAN system shall search for the “ST” field and then extract the first information under this field.

If this extracted information is “ON” it means that there is an outstanding (current) “Error Condition” on the ISDN service under test.

If the response message shows no alarm is switched “ON” then the following message will be displayed:

“THE LINE IS WORKING, IT CAN BE CALLED”

If any one of the alarms is switched “ON” then the following message will be displayed:

“THE LINE IS FAULTY, PLEASE REPORT - ISDN”

· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.7.5 System 12 ISDN - PBX

For Auxiliary Numbers (ie. service type PBX IDN) or Group Directory Numbers  with Line interface device associated (ie. service type GDNIDN) of a System 12 ISDN PBX service, the test procedure is the same as for a Single System 12 ISDN - service. 

Basically, the SULTAN system will perform System 12 Man-Machine commands <DISPLAY-LINE-STATUS> , <DISPLAY-SUBSCR> and <DISPLAY-TD-ALARMS>.

· 
Refer to the System 12 ISDN - Single section for details.

For Group Directory Numbers of  System 12 ISDN PBX services with no line interface device associated (ie. service type GDN), the SULTAN system will perform no line test and display the following SULTAN message:

“CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER”

6.7.6 System 12 ISDN - Number Ported / Number Redirection or Number Redirection

Same as for System 12 POTS - Number Ported / Number Redirection or Number Redirection.

· 
Refer to the System 12 POTS - Number Ported / Number Redirection or Number Redirection section for details.

6.7.7 System 12 Special Service

Special Services on System 12 node will only be supported by the SULTAN system if the test number prefix begins with “A0” (eg. A0xxxxxxxxx(V/T/E/X)xxxx) and the first ten digits are recognised by the node. Usually these types of Special Services appeared at the node as PBX services.

· 
Refer to the System 12 POTS - PBX section for details.

6.7.8 System 12 Special Service - Number Ported / Number Redirection or Number Redirection

Number Ported / Number Redirection or Number Redirection for Special Services are currently not supported by the node.

RIM (CTU)

6.7.9 Non-Integrated RIM configuration

6.7.9.1 AXE (MTU) POTS - Single via (Non-Integrated) RIM

After receiving the number to be tested from the Machine user, the SULTAN system first determines which AXE node is responsible for testing the line then interrogates the node with AXE Man-Machine command <STSUP> to determine the service type and condition of the service.

An example of AXE Man-Machine command  <STSUP> and response message is shown below.

<STSUP:SNB=0394002033;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-1234       IDLE             H'0D  0394002033        IDLE

AXE Man-Machine command STSUP and response message for an AXE POTS service.

Once the service is determined to be POTS from the LI3 type, the state of the service will be checked. No further testing will be performed if the state of the service is either Busy speaking , Blocked, Under test, Line Lockout, Disconnected or Unknown.

BUSY SPEAKING

If STATE is either “BUSY” or “INCO”, display message below and terminate.
“THE LINE IS WORKING, IT'S ENGAGED”
BLOCKED / FAULTY

If STATE is either “BLOC”, “SEAL”, “LIBL” or SNBST is “BLOC”, display message below and terminate.
“THE LINE IS FAULTY, PLEASE REPORT - AXE BLOCKED”

UNDER TEST

If STATE is “TEST”, display message below and terminate.
“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

LINE LOCKOUT (LLO)

If STATE is “LOUT”, display messages below and terminate.
“LINE LOCKOUT”

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

DISCONNECTED 

If STATE is empty with the ADM field set as  “NC”.  Also if AXE Man-Machine command  <SUSCP> response message shows that the service has either no Interception Service Code (ICS) being set or an ICS < 6 under the Subscriber Class field (SCL), display message below and terminate.
“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised, display message below and terminate.
“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE is “IDLE” , the SULTAN system will access the RIM CTU and request an AC Voltage test. No further test will be performed if any of the AC Voltage test results indicates a reading above 5 Volt. Otherwise, for the <SRTI/SRLT> test request, a package test will be performed.

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal range indicating the service is normal, the following SULTAN result message will be displayed with no Fault Code display:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB), Insulation Resistance (IR) and Open Circuit (O) tests will be performed after the package test.
· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.7.9.2 AXE (MTU) POTS - PBX via (Non-Integrated) RIM

An AXE (MTU) POTS - PBX Auxiliary Number (AN) via a RIM is treated by the SULTAN system as a single AXE (MTU) POTS service. Basically, the SULTAN system will perform an AXE node enquiry (ie. <STSUP>) then access the RIM CTU to perform a package test and the results will be mapped into a SULTAN message indicating either Idle, Busy or Faulty conditions. Refer to the AXE (MTU) POTS - Single via (Non-Integrated) RIM section for details.

An AXE (MTU) POTS - PBX Group Directory Number (GDN) via a RIM is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a service status request on a whole PBX group during the session start-up to get an indication whether the service is Single, Busy speaking or Faulty.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected to a RIM.

· 
Refer to the AXE (MTU) POTS - PBX section for details.

6.7.9.3 AXE (MTU) ISDN - Single via (Non-Integrated) RIM

Same as for AXE (MTU) ISDN - Single non-RIM services. Basically, the SULTAN system will perform a AXE Man-Machine command <STSUP> and the results will be mapped into a SULTAN message indicating either Idle, Busy or Faulty conditions.

· 
Refer to the section on AXE (MTU) ISDN - Single section for details.

6.7.9.4 AXE (MTU) ISDN - PBX via (Non-Integrated) RIM

An AXE (MTU) ISDN - PBX Auxiliary Number (AN) via a RIM is treated by the SULTAN system as a single ISDN RIM service with a full set of AXE ISDN RIM test facilities carried out by the AXE MTU and the RIM CTU. Refer to the AXE (MTU) ISDN - Single  via (Non-Integrated) RIM section for details.

An AXE (MTU) ISDN PBX Group Directory Number (GDN) via a RIM is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a service status request on a whole PBX group during the session start-up to get an indication whether the service is Single, Busy speaking or Faulty.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected to a RIM.

· 
Refer to the section on AXE (MTU) POTS - PBX section for details.

6.7.9.5 AXE (MRT) POTS - Single  via (Non-Integrated) RIM

All tests are the same as for AXE (MTU) POTS - Single  via (Non-Integrated) RIM.

· 
Refer to the section on AXE (MTU) POTS - Single  via (Non-Integrated) RIM for details.

6.7.9.6 AXE (MRT) POTS - PBX  via (Non-Integrated) RIM

All tests are the same as for AXE (MTU) POTS - PBX  via (Non-Integrated) RIM.

· 
Refer to the section on AXE (MTU) POTS - PBX  via (Non-Integrated) RIM for details.

6.7.9.7 System 12 POTS -Single  via (Non-Integrated) RIM

After receiving the number to be tested from the Machine user, the SULTAN system first logs on to the System 12 Node and perform a Node Enquiry with System 12 Man-Machine command <Display-Line-Status> request.

An example of System 12 Man-Machine command <Display-Line-Status> and response message for a POTS service is shown below.

<DISPLAY-LINE-STATUS:DN1=K'0394008007.

SEQ=0135.960905 9002

COM=0157

JOB SUBMITTED

                9000

RESULT FOLLOWS

EXEU_L3300D1_??P  1996-09-05  16:46:36  TH

001  0005/000D/0013

SEQ=0135.960905 04305  EMBARGO

SUBSCRIBER ADMINISTRATION

   DISPLAY-LINE-STATUS                                  SUCCESSFUL

                                                FINAL RESULT   1 -

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

    STATE = ALL

      FOR DN

      DN  0394008007

     EXECUTION RESULT

      LCE     PCE     TN     DN                TYPE        DH-STATE

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

      H'92A0  H'220       7  0394008007        ANALOG DN   AVFREE

   LAST REPORT          NO = 04305

System 12 Man-Machine command Display Line Status and response message for an idle System 12 POTS service.

For POTS services, the SULTAN system will perform the following checks on the STATE to determine whether further testing is required.

BUSY SPEAKING

If STATE is “AVBUSY” or “MSBUSY”, display the message below and terminate the session:

“THE LINE IS WORKING, IT'S ENGAGED”

BLOCKED / FAULTY

If STATE is “POWONL”, “ERROR”, “EXTBLK”, “BLOCKED”, “WTCBLCKD”, “ALLERR”, “INTCP” or “CE DOWN”, display the message below and terminate the session:
“THE LINE IS BLOCKED - POSSIBLY FAULTY”

LINE LOCKOUT (LLO)

If STATE is “AVPARK” or “MSPARK”, display “BYO” as the fault code together with the following messages below and terminate the session:

“LINE LOCKOUT”

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

UNDER TEST

If STATE is “DT”, “ODRT”, “ODRTCHBY”, “ODRTCHN”, “RATBUSY”, “RMANTBSY”, “XMANTBY” or “MSTEST”, display the message below and terminate the session:

“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

DISCONNECTED 

If STATE is “NASS DN” or “NOTEQUIP”, display the following message below and terminate the session:

“CAN'T TEST RIGHT NOW - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised or has no value, display message below and terminate.
“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE is either “AVFREE”, “READY” or “MSFREE”, the Fnn is then checked against the RIM and XDM database. If a match is found in the RIM database it indicates that the service is connected via a RIM. The SULTAN system will then access the RIM CTU and requests an AC Voltage.  No further test will be performed if the any of the AC Voltage test results indicates a reading above 5 Volt. For the <SRTI/SRLT> test request, a package test will be performed.

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal range indicating the service is normal, the following SULTAN result message will be displayed with no Fault Code display:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB), Insulation Resistance (IR) and Open Circuit (O) tests will be performed after the package test.
· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.7.9.8 System 12 POTS - PBX  via (Non-Integrated) RIM

An Auxiliary Number (ie. service type PBX IDN) or Group Directory Number  with Line interface device associated (ie. service type GDNIDN) of a System 12 POTS PBX service, will be treated by the SULTAN system as a System 12 POTS - Single  via (Non-Integrated) RIM service. Basically, the SULTAN system will perform a System 12 Man-Machine command <DISPLAY-LINE-STATUS> via the System 12 node followed by a Package Test via the RIM.

· 
Refer to the System 12 POTS - Single  via (Non-Integrated) RIM section for details

For Group Directory Numbers with no equipment associated (ie. service type GDN), the SULTAN system will perform no line test and display the following SULTAN message:

“CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER”

6.7.9.9 System 12 ISDN - Single  via (Non-Integrated) RIM

Same as for System 12 ISDN - Single non-RIM service. 

Basically, the SULTAN system will perform System 12 Man-Machine commands <Display-Line-Status> and <DISPLAY-TD-ALARMS>.

· 
Refer to the System 12 ISDN - Single section for details.

6.7.9.10 System 12 ISDN - PBX  via (Non-Integrated) RIM

An Auxiliary Number (ie. service type PBX IDN) or Group Directory Number  with line interface device associated (ie. service type PBX GDNIDN) of a System 12 ISDN PBX service, will be treated by the SULTAN system as a System 12 ISDN - Single. Basically, the SULTAN system will perform System 12 Man-Machine commands <Display-Line-Status> and <DISPLAY-TD-ALARMS>. 

· 
 Refer to the System 12 ISDN - Single section for details.

For Group Directory Numbers of a System 12 ISDN PBX service with no line interface device associated (ie. service type PBX GDN), the SULTAN system will perform no line test and display the following SULTAN message:

“CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER”

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected to a RIM.

6.7.9.11 Special Service  via (Non-Integrated) RIM

Special Services are only testable if the test number has only a single match in the RIM database. The SULTAN system will determine whether the service is working by simply performing a package test if the service is IDLE and the result will then check against the “SULTAN Fault Code table”.

· 
Refer to the section on System 12 POTS - Single  via (Non-Integrated) RIM or AXE (MTU) POTS - Single  via (Non-Integrated) RIM for details.

Integrated RIM configuration

AXE services connected via an Integrated RIM can be identified based on the following LI types:

· LIV5
for POTS (V5.2 Interface, Single link)

· LIV5G
for POTS (V5.2 Interface, Multi link)

· LIBAV5E
for ISDN Basic Access (V5.2 Interface, Single link)

· LIBAV5G
for ISDN Basic Access (V5.2 Interface, Multi link) 

· LIRA1
for POTS (ESM/ARK Interface, Integrated RIM only)

· LIPRV5G
for ISDN Primary Rate (V5.2 Interface, not testable by the SULTAN


system)

System 12 services connected via an Integrated RIM can be identified based on the following Service Identifiers:

· AV5
for POTS 

· IV5
for ISDN

6.7.9.12 AXE (MTU) POTS - Single  via Integrated RIM

All tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - Single  via (Non-Integrated) RIM section for details.

6.7.9.13 AXE (MTU) POTS - MSN  via Integrated RIM

All tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS – MSN  via (Non-Integrated) RIM section for details.

6.7.9.14 AXE (MTU) POTS - PBX  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - PBX  via (Non-Integrated) RIM section for details.

6.7.9.15 AXE (MTU) ISDN - Single  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - PBX  via (Non-Integrated) RIM section for details.

6.7.9.16 AXE (MTU) ISDN - MSN  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - MSN  via (Non-Integrated) RIM section for details.

6.7.9.17 AXE (MTU) ISDN - PBX  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - PBX  via (Non-Integrated) RIM section for details.

6.7.9.18  System 12 POTS - Single  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS  via (Non-Integrated) RIM section for details.

6.7.9.19 System 12 POTS - MSN  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) RIM section for details.

6.7.9.20 System 12 POTS - PBX  via Integrated RIM

Same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - PBX  via (Non-Integrated) RIM section for details.

6.7.9.21 System 12 ISDN - Single  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - Single  via (Non-Integrated) RIM section for details.

6.7.9.22 System 12 ISDN - MSN  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN – MSN  via (Non-Integrated) RIM section for details.

6.7.9.23 System 12 ISDN - PBX  via Integrated RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - PBX  via (Non-Integrated) RIM section for details.

6.8 CMUX (TACC)

6.8.1 Network Overview

Same as for Tester interface.

6.8.2 Generic functions for SULTAN

Tests via Machine interface on CMUX technology is similar to other technologies that have the following generic restrictions:

· Machine interface service tests will only apply for POTS and Special Services.

· There are no service test for ISDN services via CMUX technology, however ISDN service status will be shown.

· Each Machine interface command will perform the same test sequence for all technologies including CMUX.

· Since ADSL is assumed to coexist with POTS, Machine interface will perform physical service tests as for POTS. No specific ADSL tests shall be run.

Machine interface does not deal with multiple technology as in Tester interface. Only some metallic tests are possible for the three particular commands <SRTI>, <SRLT> and <SRYI> Tests will be executed automatically by the Line Test Device that connect to the customer’s line and equipment.

Commands
Test keys


AC
P
FB
IR
O

SRTI
Y
Y
-
-
-

SRLT
Y
Y
-
-
-

SRYI
Y
Y
Y
Y
Y

Table of Machine Interface commands
6.8.3 Non-Integrated CMUX Configuration

6.8.3.1 AXE (MTU) POTS - Single  via (Non-Integrated) CMUX

After receiving the number to be tested from the Machine user, the SULTAN system first determines which AXE node is responsible for testing the service, then interrogates the node with the AXE Man-Machine command <STSUP> to determine the service type and condition of the service.

An example AXE Man-Machine command <STSUP> and response message is shown below.

<STSUP:SNB=0394002033;

SUBSCRIBER LINE STATE DETAILS

DEV            STATE  BLS  ADM  ABS   SNB               SNBST

LI3-1234       IDLE             H'0D  0394002033        IDLE

AXE Man-Machine command STSUP and response message for an AXE POTS service.

The Fnn is also sent to the RIM and XDM database to check if the service is connected via a RIM and / or CMUX.

Once the service is determined to be POTS from the LI type the state of the service will be checked. No further testing will be performed if the state of the service is either Busy speaking, Blocked, Under test, Line Lockout, Disconnected or Unknown.

BUSY SPEAKING

If STATE is either “BUSY” or “INCO”, display message below and terminate.
“THE LINE IS WORKING, IT'S ENGAGED”
BLOCKED / FAULTY

If STATE is either “BLOC”, “SEAL”, “LIBL” or SNBST is “BLOC”, display message below and terminate.
THE LINE IS FAULTY, PLEASE REPORT - AXE BLOCKED”
UNDER TEST

If STATE is “TEST”, display message below and terminate.
“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

LINE LOCKOUT (LLO)

If STATE is “LOUT”, display messages below and terminate.
“LINE LOCKOUT”
“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”
DISCONNECTED 

If STATE is empty with the ADM field set as  “NC”.  Also if the AXE Man-Machine command <SUSCP> response message shows that the service has either no Interception Service Code (ICS) being set or an ICS < 6 under the Subscriber Class field (SCL), display message below and terminate.
“CAN’T TEST THIS NUMBER - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised, display message below and terminate.
“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE is “IDLE” , the SULTAN system will access the CMUX TAC and request an AC Voltage test. No further test will be performed if any of the AC Voltage test results indicates a reading above 5 Volt. Otherwise, for the <SRTI/SRLT> test request, a package test will be performed.

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal range indicating the service is normal, the following SULTAN result message will be displayed with no Fault Code display:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB), Insulation Resistance (IR) and Open Circuit (O) tests will be performed after the package test.
· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.8.3.2 AXE (MTU) POTS – MSN  via (Non-Integrated) CMUX

The process of service identification for AXE (MTU) POTS - MSN  via (Non-Integrated) CMUX in Machine interface is the same as in Tester interface section.

· 
Refer to the AXE (MTU) POTS – MSN  via (Non-Integrated) CMUX section in the Tester interface section for details.

The displayed messages for various service status are the same as in the above AXE (MTU) POTS – Single section.

· 
Refer to the AXE (MTU) POTS - Single  via (Non-Integrated) CMUX section for details.

6.8.3.3 AXE (MTU) POTS - PBX via (Non-Integrated) CMUX

An AXE (MTU) POTS - PBX Auxiliary Number (AN) via a CMUX is treated by the SULTAN system as a single AXE (MTU) POTS service. Basically, the SULTAN system will perform  AXE Man-Machine command <STSUP> then access the CMUX TAC to perform a package test and the results will be mapped into a SULTAN message indicating either Idle, Busy or Faulty conditions. 

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) CMUX section for details.

An AXE (MTU) POTS - PBX Group Directory Number (GDN) via a CMUX is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a service status request on a whole PBX group during the session start-up to get an indication whether the service is Single, Busy speaking or Faulty.

· 
Refer to the AXE (MTU) POTS - Single  via (Non-Integrated) CMUX section for details.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected to a CMUX.

6.8.3.4 AXE (MTU) POTS - Single via (Non-Integrated) CMUX via (Non-Integrated) RIM

The SULTAN system will use the LTD (ie CTU) that faces the customer service for line testing in triple technology.

· 
Refer to the AXE (MTU) POTS - Single via (Non-Integrated) RIM section for details.

6.8.3.5 AXE (MTU) ISDN - Single  via (Non-Integrated) CMUX

Same as for AXE (MTU) ISDN - Single non-CMUX services. Basically, the SULTAN system will perform AXE Man-Machine command <STSUP> and the results will be mapped into a SULTAN message indicating either Idle, Busy or Faulty conditions.

· 
Refer to the section on AXE (MTU) ISDN - Single section for details.

6.8.3.6 AXE (MTU) ISDN - MSN  via (Non-Integrated) CMUX

The process of service identification for AXE (MTU) ISDN - MSN  via (Non-Integrated) CMUX off a CMUX in Machine interface is the same as for AXE (MTU) ISDN - MSN  via (Non-Integrated) CMUX in the Tester interface section.

· 
Refer to the AXE (MTU) ISDN - MSN section in the Tester interface section for details.

The displayed messages for various service status are the same as for in the above AXE (MTU) ISDN – Single  via (Non-Integrated) CMUX section.

· 
Refer to the AXE (MTU) ISDN - Single  via (Non-Integrated) CMUX section for details.

6.8.3.7 AXE (MTU) ISDN - PBX  via (Non-Integrated) CMUX

An AXE (MTU) ISDN - PBX Auxiliary Number (AN) via a CMUX is treated by the SULTAN system as a single ISDN CMUX service with a full set of AXE ISDN CMUX test facilities carried out by the AXE MTU and the CMUX TAC. 

· 
Refer to the AXE (MTU) ISDN - Single  via (Non-Integrated) CMUX section for details.

An AXE (MTU) ISDN PBX Group Directory Number (GDN) via a CMUX is treated by the SULTAN system as an un-testable service. The only test the SULTAN system performs in this case is a service status request on a whole PBX group during the session start-up to get an indication whether the service is Single, Busy speaking or Faulty.

· 
Refer to the section on AXE (MTU) POTS - PBX section for details.

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

6.8.3.8 AXE (MRT) POTS - Single  via (Non-Integrated) CMUX

All tests are the same as for AXE (MTU) POTS - Single  via (Non-Integrated) CMUX.

· 
Refer to the section on AXE (MTU) POTS - Single  via (Non-Integrated) CMUX for details.

6.8.3.9 AXE (MRT) POTS - MSN  via (Non-Integrated) CMUX

All tests are the same as for AXE (MTU) POTS - MSN  via (Non-Integrated) CMUX.

· 
Refer to the section on AXE (MTU) POTS - MSN  via (Non-Integrated) CMUX for details.

6.8.3.10 AXE (MRT) POTS - PBX  via (Non-Integrated) CMUX

All tests are the same as for AXE (MTU) POTS - PBX  via (Non-Integrated) CMUX.

· 
Refer to the section on AXE (MTU) POTS - PBX  via (Non-Integrated) CMUX for details.

6.8.3.11 System 12 POTS - Single  via (Non-Integrated) CMUX

After receiving the number to be tested from the Machine user, the SULTAN system first logs on to the System 12 Node and perform a Node Enquiry with System 12 Man-Machine command <DISPLAY-LINE-STATUS>.

An example System 12 Man-Machine command <DISPLAY-LINE-STATUS> and response message for a POTS service is shown below.

<DISPLAY-LINE-STATUS:DN1=K'0394008007.

SEQ=0135.960905 9002

COM=0157

JOB SUBMITTED

                9000

RESULT FOLLOWS

EXEU_L3300D1_??P  1996-09-05  16:46:36  TH

001  0005/000D/0013

SEQ=0135.960905 04305  EMBARGO

SUBSCRIBER ADMINISTRATION

   DISPLAY-LINE-STATUS                                  SUCCESSFUL

                                                FINAL RESULT   1 -

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

    STATE = ALL

      FOR DN

      DN  0394008007

     EXECUTION RESULT

      LCE     PCE     TN     DN                TYPE        DH-STATE

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

      H'92A0  H'220       7  0394008007        ANALOG DN   AVFREE

   LAST REPORT          NO = 04305

System 12 Man-Machine command Display Line Status and response message for an idle System 12 POTS service.

The Fnn is also sent to the RIM and XDM database to check if the service is connected via a RIM and / or CMUX.

For POTS services, the SULTAN system will perform the following checks on the STATE to determine whether further testing is required.

BUSY SPEAKING

If STATE is “AVBUSY” or “MSBUSY”, display the message below and terminate the session:

“THE LINE IS WORKING, IT'S ENGAGED”

BLOCKED / FAULTY

If STATE is “POWONL”, “ERROR”, “EXTBLK”, “BLOCKED”, “WTCBLCKD”, “ALLERR”, “INTCP” or “CE DOWN”, display the message below and terminate the session:
“THE LINE IS BLOCKED - POSSIBLY FAULTY”
LINE LOCKOUT (LLO)

If STATE is “AVPARK” or “MSPARK”, display “BYO” as the fault code together with the following messages below and terminate the session:

“LINE LOCKOUT”

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

UNDER TEST

If STATE is “DT”, “ODRT”, “ODRTCHBY”, “ODRTCHN”, “RATBUSY”, “RMANTBSY”, “XMANTBY” or “MSTEST” display the message below and terminate the session:

“CAN'T TEST RIGHT NOW - NUMBER CURRENTLY BEING TESTED”

DISCONNECTED 

If STATE is “NASS DN” or “NOTEQUIP”, display the following message below and terminate the session:

“CAN'T TEST RIGHT NOW - NUMBER NOT CONNECTED”

UNKNOWN 

If STATE is not recognised or has no value, display message below and terminate.
“CAN’T TEST THIS NUMBER - UNKNOWN LINE STATE”

IDLE LINE

If STATE is either “AVFREE”, “READY” or “MSFREE”, the Fnn is then checked against the RIM and CMUX database. If a match is found in the XDM database it indicates that the service is connected via a CMUX. The SULTAN system will then access the CMUX TAC and requests an AC Voltage. No further test will be performed if any of the AC Voltage test results indicates a reading above 5 Volt. For the <SRTI/SRLT> test request, a package test will be performed.

At the end of the Package Test, the test results will be displayed and checked against the “SULTAN Fault Code table”. If the test results fall outside the normal range indicating the service may be faulty, the corresponding Fault Code will be displayed as the TR/TA code together with the following SULTAN result message.

“SULTAN TEST HAS FINISHED, LOOK AT TR/TA CODES”

If the test results fall within the normal range indicating the service is normal, the following SULTAN result message will be displayed with no Fault Code display:

“THIS LINE IS WORKING, IT CAN BE CALLED”

For the <SRYI> test request, the Foreign Battery (FB), Insulation Resistance (IR) and Open Circuit (O) tests will be performed after the package test.
· 
Refer to the Machine Interface Flow Chart and the Machine Interface SMC under the Machine Interface section for the test sequence and progress messages.

6.8.3.12 System 12 POTS - MSN  via (Non-Integrated) CMUX

The process of service identification for System 12 (TAU) POTS - MSN  via (Non-Integrated) CMUX in Machine interface is the same as in Tester interface section.

· 
Refer to the System 12 (TAU) POTS – MSN  via (Non-Integrated) CMUX section in the Tester interface section for details.

The displayed messages for various service status are the same as in the above System 12 (TAU) POTS – Single section.

· 
Refer to the System 12 (TAU) POTS - Single  via (Non-Integrated) CMUX section for details.

6.8.3.13 System 12 POTS - PBX  via (Non-Integrated) CMUX

For Auxiliary Numbers (ie. service type PBX IDN) or Group Directory Numbers  with line interface device associated (ie. service type GDNIDN) of a System 12 POTS PBX service, the test procedure is the same as for System 12 POTS - Single  via (Non-Integrated) CMUX. Basically, the SULTAN system will perform System 12 Man-Machine command <DISPLAY-LINE-STATUS> followed by a Package Test via the CMUX.

· 
Refer to the System 12 POTS - Single  via (Non-Integrated) CMUX section for details

For Group Directory Numbers with no line interface device associated (ie. service type GDN), the SULTAN system will perform no line test and display the following SULTAN message:

“CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER”

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

6.8.3.14 System 12 POTS - Single via (Non-Integrated) CMUX via (Non-Integrated) RIM

The SULTAN system will use the LTD (ie CTU) that faces the customer service for line testing in triple technology.

· 
Refer to the System 12 POTS - Single via (Non-Integrated) RIM section for details.

6.8.3.15 System 12 ISDN - Single  via (Non-Integrated) CMUX

Same as for System 12 ISDN - Single non-CMUX service. 

Basically, the SULTAN system will perform System 12 Man-Machine commands <DISPLAY-LINE-STATUS>  and <DISPLAY-TD-ALARMS>.

· 
Refer to the System 12 ISDN - Single section for details.

6.8.3.16 System 12 ISDN - PBX  via (Non-Integrated) CMUX

For Auxiliary Numbers (ie. service type PBX IDN) or Group Directory Numbers  with line interface device associated (ie. service type PBX GDNIDN) of a System 12 ISDN PBX service, the test procedure is the same as for System 12 ISDN - Single. Basically, the SULTAN system will perform System 12 Man-Machine command <DISPLAY-LINE-STATUS>  and <DISPLAY-TD-ALARMS>. 

· 
 Refer to the System 12 ISDN - Single section for details.

For Group Directory Numbers of a System 12 ISDN PBX service with no line interface device associated (ie. service type PBX GDN), the SULTAN system will perform no service test and display the following SULTAN message:

“CAN’T TEST THIS NUMBER - PBX GROUP DIRECTORY NUMBER”

· 
It should be noted that PBX GDN services without line interface devices associated do not have physical lines and therefore can not be connected via a CMUX.

6.8.3.17 Special Service  via (Non-Integrated) CMUX

Special Services are only testable if the test number has only a single match in the CMUX database. the SULTAN system will determine whether the service is working by simply performing a package test if the service is Idle and the result will then check against the “SULTAN Fault Code table”.

· 
Refer to the section on AXE (MTU) POTS - Single  via (Non-Integrated) CMUX or System 12 POTS - Single  via (Non-Integrated) CMUX for details.

Integrated CMUX configuration

AXE services connected via an Integrated CMUX can be identified based on the following LI types:

· LIV5G
for POTS

· LIBAV5G
for ISDN Basic Access rate

· LIPRV5G
for ISDN primary rate

System 12 services connected via an Integrated CMUX can be identified based on the following service identifiers:

· AV5
for POTS 

· IV5
for ISDN

6.8.3.18 AXE (MTU) POTS - Single  via Integrated CMUX

All tests are the same as for a (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS - Single  via (Non-Integrated) CMUX section for details.

6.8.3.19 AXE (MTU) POTS - MSN  via Integrated CMUX

All tests are the same as for a (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS – MSN  via (Non-Integrated) CMUX section for details.

6.8.3.20 AXE (MTU) POTS - PBX  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) POTS - PBX  via (Non-Integrated) CMUX section for details.

6.8.3.21 AXE (MTU) ISDN - Single  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - PBX  via (Non-Integrated) CMUX section for details.

6.8.3.22 AXE (MTU) ISDN - MSN  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - MSN  via (Non-Integrated) CMUX section for details.

6.8.3.23 AXE (MTU) ISDN - PBX  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the AXE (MTU) ISDN - PBX  via (Non-Integrated) CMUX section for details.

6.8.3.24  System 12 POTS - Single  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS  via (Non-Integrated) CMUX section for details.

6.8.3.25 System 12 POTS - MSN  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) CMUX section for details.

6.8.3.26 System 12 POTS - PBX  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 POTS - PBX  via (Non-Integrated) CMUX section for details.

6.8.3.27 System 12 ISDN - Single  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 ISDN - Single  via (Non-Integrated) CMUX section for details.

6.8.3.28 System 12 ISDN - MSN  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 ISDN – MSN  via (Non-Integrated) CMUX section for details.

6.8.3.29 System 12 ISDN - PBX  via Integrated CMUX

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the System 12 ISDN - PBX  via (Non-Integrated) CMUX section for details.

6.8.3.30 Special Service  via Integrated CMUX

Note:
Integrated Special Services are currently not present in production.

All tests are the same as for (Non-Integrated) CMUX.

· 
Refer to the Special Service  via (Non-Integrated) CMUX section for details.

Integrated CMUX via RIM (cascading) configuration

AXE services connected via an Integrated CMUX and via a RIM (cascading) can be identified based on the following LI types:

· LIV5G
for POTS

· LIBAV5G
for ISDN Basic Access rate

· LIPRV5G
for ISDN primary rate

System 12 services connected via an Integrated CMUX and via a RIM (cascading) can be identified based on the following service identifiers:

· AV5
for POTS 

· IV5
for ISDN

6.8.3.31 AXE (MTU) POTS - Single  via Integrated CMUX and via RIM

All tests are the same as for a (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - Single  via (Non-Integrated) RIM section for details.

6.8.3.32 AXE (MTU) POTS - MSN  via Integrated CMUX and via RIM

All tests are the same as for a (Non-Integrated) RIM .

· 
Refer to the AXE (MTU) POTS – MSN  via (Non-Integrated) RIM section for details.

6.8.3.33 AXE (MTU) POTS - PBX  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) POTS - PBX  via (Non-Integrated) RIM section for details.

6.8.3.34 AXE (MTU) ISDN - Single  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - PBX  via (Non-Integrated) RIM section for details.

6.8.3.35 AXE (MTU) ISDN - MSN  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - MSN  via (Non-Integrated) RIM section for details.

6.8.3.36 AXE (MTU) ISDN - PBX  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the AXE (MTU) ISDN - PBX  via (Non-Integrated) RIM section for details.

6.8.3.37  System 12 POTS - Single  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS  via (Non-Integrated) RIM section for details.

6.8.3.38 System 12 POTS - MSN  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - MSN  via (Non-Integrated) RIM section for details.

6.8.3.39 System 12 POTS - PBX  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 POTS - PBX  via (Non-Integrated) RIM section for details.

6.8.3.40 System 12 ISDN - Single  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - Single  via (Non-Integrated) RIM section for details.

6.8.3.41 System 12 ISDN - MSN  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN – MSN  via (Non-Integrated) RIM section for details.

6.8.3.42 System 12 ISDN - PBX  via Integrated CMUX and via RIM

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the System 12 ISDN - PBX  via (Non-Integrated) RIM section for details.

6.8.3.43 Special Service  via Integrated CMUX and via RIM

Note:
Integrated Special Services are currently not present in production.

All tests are the same as for (Non-Integrated) RIM.

· 
Refer to the Special Service  via (Non-Integrated) RIM section for details.

7. CLIQ INTERFACE

To be defined.

8. Definitions

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

9. References

This table lists the documents referenced from this one.

Document Number
Title

PS0028/TD-01-009
SULTAN Tester Interface Requirements

PS0028/TD-03-001
SULTAN Message codes

PS0028/TD-04-010
SULTAN System 12 Interface

PS0028/TD-04-011
SULTAN AXE Interface

PS0028/TD-04-012
SULTAN RIM Interface

PS0028/TD-04-013
SULTAN MRT Interface

PS0028/TD-04-028
SULTAN CMUX Interface

PS0028/TD-13-021
SULTAN Node Simulator

PS0028/UD-03-011
SULTAN CMUX Requirements Specification

10. Attachments

This table lists other documents that are related to this one.

Document Number 
Title


None

11. APPENDIX i - sultan line test device charActeristics

The table below outlines the characteristics of each of the Line Test Devices where the SULTAN system interfaces with to carry out line testing.

Line Test

Details
Line Test Device


MRT
MTU
LTAU
CTU
TACC


AXE
AXE
System 12
RIM
CMUX


POTS only
POTS and ISDN(BA)
POTS and ISDN(BA)
POTS+ISDN(BA)

+Spec. services
POTS+ISDN(BA)

+Spec. services

AC Volts.   Range:
0 - 60 V rms
0 - 200 V rms
0 - 350 V rms
0 - 200 V rms
0 - 300 V rms

Input impedance:
12 KOhm
High 
15 KOhm
200 KOhm
High

Accuracy:
5 %
10 %
5 %
5 %
5 %

Remarks:

Auto ranging
Auto ranging
Auto ranging
Auto ranging

DC Volts.   Range:
(  0 - 60 V
(  0 - 200 V
(  0 - 512 V
(  0 - 200 V
(  0 - 150 V

Input impedance:
200 KOhm
100 KOhm  *
15 KOhm   *
200 KOhm
1 MOhm

Accuracy:
10 %
10 %
2 %
2 %
5 %

Remarks:

Auto ranging.

* Impedance scaled to 200 Kohm in SCC
Auto ranging.

* Impedance scaled to 200 Kohm in SCC
Auto ranging,
Auto ranging,

Resistance.   Range:
0 - 10 MOhm
0 - 10 MOhm
0 - 5 MOhm
0 - 9.9 MOhm
0 - 10 MOhm

Input impedance:
200 KOhm
High
15 KOhm
10 KOhm
15 KOhm

Measuring Voltage:
50 V DC (exch. batt.)
N/A
24 V DC.
20 V
<1mA power source

Accuracy:
5 %
5 %
5 %
5 %
5 %

Remarks:

Auto ranging, used for low scale res. test.
Auto ranging, used for low scale res. test.
Auto ranging, used for low scale res. test.
Auto ranging, used for low scale res. test.





for low res. block mode see below


Low scale Resistance.

Not available
Not available

Not available

Range:
0 - 10 KOhm


0 - 10 KOhm


Input impedance:
400 Ohm


192 KOhm


Measuring Voltage:
50 V DC (exch. batt.)


45.6 V


Accuracy:
5 %


10 %


Remarks:

Res. test used.
Res. test used.
Block mode only
Res. test used.





Res. test used for all other ranges.


Insulation Resistance.

Not available
Not available

Not available

Range:
0 - 25 MOhm


0.1 - 9.9 MOhm


Input impedance:
664 Kohm


N/A


Measuring Voltage:
185 V 


185 V


Accuracy:
10 %


5 %


Remarks:

LME calls all its Resistance tests “Insulation Resistance tests”




Capacitance.   Range:
0 nF - 10 uF
0 - 10 uF
1 nF - 5 uF
1 nF - 9.99 uF
0 nF - 10 uF

Input impedance:
200 KOhm
High
2 KOhm
High
100 KOhm

Measuring Voltage:
50 V DC (Exch. batt.)
N/A
7.07 V AC 5 Hz,

Superimposed on

16 V DC.
N/A
AC 8.3 Hz,

Superimposed on

DC.

Accuracy:
10 %
2 %
1 %
5 %
5 %

Remarks:
Thevenin Equivalent

measurement.
Auto ranging, used for Open Circuit test.
Auto ranging, used for Open circuit test.
Auto ranging, used for Open circuit test.
Auto ranging, used for Open circuit test.

Capacitance, specific

for Open Circuit.

Not available
Not available
Not available
Not available

Range:
1 nF - 6 uF





Input impedance:
N/A





Measuring Voltage:
Oscillator circuit





Accuracy:
10 %





Remarks:
Used for the range

1 - 1000 nF.
Cap. test used.
Cap. test used.
Cap. test used.
Cap. test used.

12. APPENDIX Ii - LINE STATE MAPPING TABLE

The table below shows all the known service states as returned from either the nodes or LTD's and the mapping into defined SULTAN system categories. 

COMMANDS

For AXE  - AXE Man-Machine command <STSUP>
For System 12 - System 12 Man-Machine command <DISPLAY-LINE-STATUS>

SERVICE STATE MAPPING TABLE

SULTAN SYSTEM SERVICE STATE CATEGORIES
System 12 

(STATE)
AXE 

(STATE)

BUSY SPEAKING
AVBUSY, MSBUSY
INCO, BUSY

LINE LOCKOUT (LLO)
AVPARK, MSPARK
LOUT

UNDER TEST
DT, ODRT, ODRTCHBY, ODRTCHN, RATBUSY, RMANTBSY, XMANTBY, MSTEST
TEST

DISCONNECTED
NOTASS, NOTEQUIP
-

BLOCKED / FAULTY
POWONL, ERROR, EXTBLK, BLOCKED, WTCBLCKD, INTCP, CE DOWN, UNAV
BLOC, SEAL, LIBL 

IDLE LINE
AVFREE, READY, MSFREE
IDLE

UNKNOWN
If the service state information is either missing or not one of the above
If the service state information is either missing or not one of the above

13. APPENDIX III - sultan test facilities matrix

The tables in this appendix list all the test facilities the SULTAN system currently supports across Tester, Machine and CLIQ interfaces.

See the following pages for details.

13.1 TESTER INTERFACE

F  A  C  I  L  I  T  I  E  S

Exchange type

(LTD)
  P  G

   t  y
 S

p e

S  e 

t   y
 r   v

p e
i   c  
e
Physical Line Test mode


Line

test

polarity 

Reversal
Layer

2 -3 Alarms
Auto-Revertive

Call
Decadic &

VF Dial Test
Monitoring

on 
Display Individual

Line States
Node Enquiry (Single)
Display Carrier ID
Get/

Break 

Dial 

Tone
Howler

(type)
R

I

M
CMU

X
P

O

T

S
I

S

D

N
S

S
P

B

X
L

N

P
S
B
D




BUSY
IDLE
LLO






AXE


X




Y
-
-
-
-
-
-
Y
-
-
-
Y
-
-
-

(MTU)


X


X
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S
= Single.

B
= Block.

D
= Direct.

Y
=  “Yes” - Currently available.

C
=  “Conditional” - Only if the Fnn is not the same as the Group Directory Number.

M
= “Match” - Only  for a single match in the RIM and/or XDM database.

H
= “Hardware (line interface device) associated ” - only for Auxiliary Number or GDN with hardware (EN) associated.




A
= “start with A0” - Only if prefix is “A0” and exist in the node.

SS
= Special service.

A POTS service can also be a POTS service with ADSL (No specific ADSL tests are available to the SULTAN system).

The following facilities are also available for all the above technologies: 

* Double Node Enquiry

* ANP retry.
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S
= Single.

B
= Block.

D
= Direct.

Y
=  “Yes” - Currently available.

C
=  “Conditional” - Only if the Fnn is not the same as the Group Directory Number.

M
= “Match” - Only  for a single match in the RIM and/or XDM database.

H
= ”Hardware (line interface device) associated ” - only for Auxiliary Number or GDN with hardware (EN) associated.

A
= “start with A0” - Only if prefix is “A0” and exist in the node.

SS
= Special service.

A POTS service can also be a POTS service with ADSL (No specific ADSL tests are available to the SULTAN system).

The following facilities are also available for all the above technologies: 

* Double Node Enquiry

* ANP retry.
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S
= Single.

B
= Block.

D
= Direct.

Y
=  “Yes” - Currently available.

C
=  “Conditional” - Only if the Fnn is not the same as the Group Directory Number.


H
= ”Hardware (line interface device) associated ” - only for Auxiliary Number or GDN with hardware (EN) associated.

B
= “Barred” -  Possible but currently barred.

SS
= Special service.

A POTS service can also be a POTS service with ADSL (No specific ADSL tests are available to the SULTAN system).

The following facilities are also available for all the above technologies: 

* Double Node Enquiry

* ANP retry.

14. APPENDIX IV - sultan Supported service types

The table below list all service types the SULTAN system currently supports.

Supported Services Summary

SULTAN Supported Services

Service

(
AXE 

(MTU)
ARE/ARF/ARK

(MRT)
System 12 (LTAU)


AXE 

Non-integrated
AXE 

Integrated
System 12 

Non-integrated
System 12

Integrated





RIM 

(CTU)
CMUX

(TAC) 
RIM 

(CTU)

ESM /ARK/V5.2
CMUX

(TAC)
RIM

(CTU)
CMUX

(TAC)
RIM

(CTU)

RSU
RIM

(CTU)

V5.2
CMUX

(TAC)

POTS

or

POTS + ADSL
LI3 - xxxxx
-
ANALOG
Same as AXE
Same as AXE
LIRA1 (ESM/ARK)

LIV5 (V5.2 SL)

LIV5G (V5.2 ML)
LIV5G

(V5.2 ML)
Same as System 12
Same as System 12
ANALOG 
ANALOG And AV5
ANALOG 

And AV5

POTS PBX-GDN
Fault Code 17 
MRT line state “5” & “6”
PBX GDN
“
“
-
-
“
“
“
“
“

POTS PBX-AN

or

POTS PBX-AN + ADSL
Same as AXE POTS
-
PBX IDN
“
“
Same as AXE POTS
Same as AXE POTS
“
“
“
“
“

POTS PBX GDNIDN

or

POTS PBX GDNIDN + ADSL
Fault Code 17 
-
PBX GDNIDN
“
“
-
-
“
“
“
“
“

POTS PBX / MSN
-
-
PBX MSN
“
“
Same as AXE POTS
Same as AXE POTS
“
“
“
“
“

POTS MSN

or

POTS MSN + ADSL
Same as AXE POTS


-
MSN ANAL

MSN DN
“
“
Same as AXE POTS
Same as AXE POTS
“
“
“
“
“

ISDN
LIBAE-xxxxx 

or

LIPRAE

or

LIPRGS

or

LIPRV5G
-
BA CH B1

BA CH B2

 
“
“
LIBAV5E

(V.52 SL)

LIBAV5G

(V.52 ML)
LIBAV5G (V.52 ML)
“
“
BA CH B1 BA CH B2

And I
BA CH B1 BA CH B2

And IV5
BA CH B1 BA CH B2

And IV5

ISDN-PBX-GDN
Fault Code 23 
-
PBX GDN


“
“
-
-
“
“
PBX GDN
PBX GDN
PBX GDN

SULTAN Supported Services

Service
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(MTU)
ARE/ARF/ARK

(MRT)
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AXE 

Non-integrated
AXE 

Integrated
System 12 

Non-integrated
System 12

Integrated





RIM 

(CTU)
CMUX

(TAC) 
RIM 

(CTU)

ESM /ARK/V5.2
CMUX

(TAC)
RIM

(CTU)
CMUX

(TAC)
RIM

(CTU)

RSU
RIM

(CTU)

V5.2
CMUX

(TAC)

ISDN-PBX-AN
Same as AXE ISDN
-
PBX IDN

BA CH B2
“
“
Same as AXE ISDN
Same as AXE ISDN
“
“
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ISDN-PBX-GDNIDN
Fault Code 23 
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“
-
-
“
“
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And IV5

ISDN PBX MSN
Same as AXE ISDN
-
PBX MSN

BA CH B2
“
“
Same as AXE ISDN
Same as AXE ISDN
“
“
PBX MSN BA CH B2

And I
PBX MSN BA CH B2
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PBX MSN BA CH B2

And IV5

ISDN MSN
LIBAE-xxxxx 
-
MSN DN

BA CH B2
“
“
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Same as AXE ISDN
“
“
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MSN DN BA CH B2
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(ICS-6 to ICS15)
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PORTED DN
“
“
-
-
“
“
PORTED DN
PORTED DN
PORTED DN

Special Service
-
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Axxxxxxxxxx(V/T/E)xxx

AxxxxxxxxxxX

NxxxxxxxP
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Axxxxxxxxxx(V/T/E)xxx
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Axxxxxxxxxx(V/T/E)xxx

AxxxxxxxxxxX

NxxxxxxxP

NxxxxxxxD
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AxxxxxxxxxxX

NxxxxxxxP

NxxxxxxxD
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-
-

Disconnected
ADM = NC

(ICS < 6 or no ICS)
-
NASS DN
“
“
-
-
“
“
-
-
-

Invalid Number
NOT ACCEPTED

unreasonable value












Notes:
- Only ETSI V5.2 RIM supported ISDN services for both AXE and System 12.


- V5.2 SL will be introduced in RIM release 8.2 and V5.2 ML in RIM release 9.0.


- Integrated RIM and CMUX do not support Special Services.









NEL = Node Enquiry Line
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MSN = Multiple Service Number
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