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1. Purpose

This document describes the physical network of the PSTN on which the implementation of SULTAN Re-architecture 3&4 is based.

2. Scope

This document is to be used as an aid to the ongoing software development of SULTAN.  It is not a definitive document on the PSTN but rather a collection of knowledge held by SULTAN on the physical network used by SULTAN to test the PSTN.

3. Audience

This document is intended for use by:

symbol 108 \f "Wingdings" \s 6 \h
SULTAN Mini Computer Support Centres
symbol 108 \f "Wingdings" \s 6 \h
SULTAN Software Support
symbol 108 \f "Wingdings" \s 6 \h
Applications Development & Maintenance Management

Technology Overview

3.1 Introduction

This section gives a brief overview of the technologies tested by SULTAN and some of the complexities imposed on SULTAN by the interaction of these technologies and the facilities provided by them.

Exchanges testable by SULTAN may be broken down into a number of distinct groups.  These are step-by-step, crossbar, AXE, System 12, RIM, CMUX and other pair gain systems.  In some areas telephone services are provided by a mixture of these technologies.  The main purpose of SULTAN is to identify, locate and test the service provided by these technologies.

Throughout this document the term parent exchange is used to indicate the point in the switching network that provides access between the Inter Exchange Network and the Customer Access Network.

3.2 Step by Step

This category covers exchanges used in Australia before the 1950's.  Step by step exchange categories are covered by SULTAN translation but as this form of exchange is no longer used there is little point in describing it in any detail.  Examples of step by step equipment are SE50/2000 SxS, Pre 2000 SxS, SR-B, EMD, Siemens 17, B Type RAX and C Type RAX.

3.3 Crossbar

This category covers exchanges introduced to Australia in the 1950's.  In all crossbar exchanges of a reasonable size one or more SULTAN MRTs were installed.  Usually a crossbar exchange was responsible for a given number range.  This makes the SULTAN translation process reasonably straightforward with a prefix range to LTD conversion.

Examples of crossbar exchanges are ARK 511/521, ARF-101, ARF-Reg LM, ARF-Reg LP, ARE. This form of exchange is no longer used by Telstra but in theory is still supported by SULTAN.

3.4 AXE

AXE is the first of two major digital exchange technologies used in Australia.  This exchange equipment is developed and supplied by Ericsson.

There are a number of different AXE exchanges but in general they all fall into one of two categories; those for which SULTAN has command access to the parent exchange and those for which it does not.

SULTAN uses the command access to the parent exchange to determine the location of the device or line circuit allocated to the FNN to be tested.  Line status information is also obtained from the node enquiry.

SULTAN would prefer to have command access to all parent AXE exchanges but where a complete phone number range is testable by a specific LTD, this is not a necessity.  Where the LTD cannot be determined from the phone number alone SULTAN must have command access.

SULTAN MRTs are used to test POTS and Ericsson MTUs are used to test both POTS and ISDN.

3.5 System 12

System 12 is the second major digital exchange technology in Australia.  This exchange equipment is developed and supplied by Alcatel.

The LTD used to test both POTS and ISDN is the Alcatel LTAU.

SULTAN access to all the System 12 LTDs associated with a host or parent exchange is via one of twelve shared "Pool 2" Man Machine Interface ports.  The System 12 exchange is responsible for determining the actual LTAU used to test the service identified by the FNN.

As access is via a Man Machine Interface, SULTAN is sensitive to System 12 screen changes.

3.6 RIM

The Remote Integrated Multiplexer is a large pair gain system.  One RIM can support up to 480 customers.  RIMs come in two forms: integrated and non-integrated.  The latter is also known as the CAN RIM.  SULTAN treats both types of RIM in the same way, though it should be noted that the FNN data used by SULTAN to determine the location of a service may be inaccurate for CAN RIMs.  Integrated RIMs require accurate FNN data in order to switch local telephone calls whereas CAN RIMs do not.  In both cases the FNN data is sourced from the RIM.

SULTAN access to the CTU LTD is provided via a Mediation Device.  The network of Mediation Devices and supporting software is also known as COMNET 1.  This software is developed and maintained by SULTAN.

COMNET 2 has been developed by Alcatel and has supplemented the network of Mediation Devices.  SULTAN access to some RIM is via an ERMU in the Exchange Unit of the RIM.

3.7 CMUX

The Customer Multiplexer (CMUX) is a large pair gain system.  It is a flexible access platform providing a wide range of customer services, including switched and non-switched narrowband services, as well as broadband services. 

CMUX NU is the unit that interfaces to a core network and CMUX AU is the unit that is parented from a CMUX NU.  Both units can have customer equipment attached to it.  CMUX can support the ADSL broadband services over any customer line that is also used for providing POTS.

One CMUX NU can support up to 1680 POTS lines, or 1136 ISDN lines, or 184 ADSL lines and one CMUX AU can support up to 480 POTS lines, or 344 ISDN lines, or 24 ADSL lines. Also supported are Special Services.

CMUXs come in two forms: integrated and non-integrated. 

SULTAN access to the CMUX LTD (TACC) is provided via ADM and CMEM systems.  ADM and CMEM systems are developed and maintained by Alcatel.

3.8 RAM8 

The Extel Communications RAM 8 Channel Digital Pair Gain System offers reliable, low cost, pair gain for medium to high traffic rate subscribers typically found in commercial as well as residential areas. System can provide 64KBit PCM service to any one of the 8 customers if the call demands it. By default configuration, the Exchange Unit (EU) and the Remote Unit (RU) are connected by two digital links. There will be no loss of service to the customers if one link is faulty or used for customer line test access.

The types of services that can be connected to the RAM8 include POTS, Payphones, Priority customers, and Leased Line services.

SULTAN cannot detect RAM8 in the network, so all services connected in RAM8 will be tested by LTD of the parent exchange.

3.9 RCM - MCS107

The RCM is a small pair gain system typically supporting up to 30 customers.  In general, RCMs are treated as untestable by SULTAN.  However, a LTD known as the MCS107 may be located with the remote unit of the RCM.  SULTAN no longer provides an interface to the MCS107.

3.10 Pair Gain Systems

SULTAN treats all pair gain systems, other than RIM, CMUX, and RAM8 as untestable.  Where a number range or device range is known to be exclusively supported by a pair gain system the range will be marked by SULTAN as untestable.  Where a number range or device range contains some services known to be supported by pair gain systems SULTAN will display a warning to the tester that the test being performed may be looking into the exchange unit of the pair gain system rather than testing the CAN.

Examples of pair gain systems are the 2-Channel Digital Pair Gain System, 4-Channel Digital Pair Gain System, C2-MUX 2 Mbit carrier system, DCS-20, Digital Radio Concentrator System, Fibre Optic, IRT-2000, RCM, RIM and SDS.

Test access to pair gain systems for service assurance is generally provided by a man machine interface to the exchange unit.  Access is controlled via a Datagate.  There is some investigation work underway to provide test access via SULTAN for RAM.

3.11 Local Number Portability

Since 1st July 1997 Telstra customers have been able to change carriers but keep their original number. SULTAN recognises that the service is not provided by Telstra and returns an untestable indication.

3.12 PBX

PBX services have multiple lines associated with one directory number.  These services are identified by SULTAN and a full list of related FNNs is displayed to the tester.  Testers may then enter the FNN related to a specific line in order to test that line.  Currently for AXE technology the line associated with the directory number remains untestable.

3.13 Special Services on RIM

Special services are being carried by RIMs.  These services are not identifiable by the dial digits of the FNN alone that SULTAN currently uses.  RIMs make use of the full 16 alpha numeric characters of a true FNN.

In order for SULTAN to be able to test these special services all related entries, i.e. FNNs that have the same dial digits, must be identified. 

3.14 Special Services on CMUX

Same as RIM, CMUX supports Special services with the full 16 alphanumeric characters of a true FNN.

For multiple matches, in order for SULTAN to be able to test these special services all related entries, i.e. FNNs that have the same dial digits but different suffixes, must be identified.

For the network configuration that has the services connected off a RIM via a CMUX, the service information of the services must be stored independently in RIM database and ADM(CMUX) database. The match(es) found in both databases should be recognised and processed by SULTAN.

3.15 Double Node Enquiry

In order to locate the LTD associated with an AXE exchange SULTAN performs a node enquiry.  This request normally returns the device associated with the FNN, which SULTAN uses to look up a device location table.  When an exchange is being decommissioned and the services are being moved FNN by FNN, SULTAN may be configured to perform a double node enquiry to the two related exchanges.

3.16 Out of Date PGS Data

SULTAN is responsible for testing the CAN, which for SULTAN is typically the copper pair running into the customer's premises.  This is usually achieved by accessing a LTD in the exchange building and testing the main cable and distribution pairs.

Where part of the distribution is supported by a pair gain system it is important that SULTAN accesses a LTD that has access to the copper pair running into the customer's premises.  This is typically a LTD located in the remote unit of the pair gain system, although access to the LTD may be via the exchange unit of that pair gain system.

Pair gain systems usually work on channels without any reference to a phone number.  A phone number to channel translation must be performed before the line can be tested.  This data is owned by NPAMS.  In order to aid test access a copy of the FNN to channel  translation data is held by some pair gain systems, most notably RIMs.  Manual procedures exist to ensure the data on the RIM remains the same as in NPAMS but like all manual procedures is prone to error.

Due to inaccurate pair gain data SULTAN may access the LTD in the exchange equipment and test the cable connecting the switching equipment to the exchange unit of the pair gain system.  This leads SULTAN to make incorrect assumptions about the state of the line.  It is also possible, due to inaccurate data, to simply test the wrong distribution pair.

Physical Network Description

This section details the physical network in which SULTAN operates.  The view is as seen by SULTAN in order to fulfil the requirements placed on SULTAN to test the Customer Access Network.  This description includes diagrams of the physical network and indicates important information required by SULTAN in order to identify and then test a service.

3.17 Crossbar

3.17.1 Crossbar Test Access - POTS Only

Crossbar covers a range of exchanges introduced to Australia in the 1950's.

The parent exchange providing a service may be identified from the FNN of that service.  Each crossbar exchange is responsible for a given prefix range.  All the information required to test a service on a crossbar exchange is held by SULTAN in a translation database.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the exchange and a LTD that may be used to test the service.  The LTD is allocated and accessed via a dedicated multi-drop, PSTN dialup or X.25 dialup link.  The LTD for crossbar exchanges is always a MRT.  A revertive call to a test desk position will be set up automatically for manual testers by the LTD.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.  This can be used to identify the LTD and its access mechanism.

2.
Parent Exchange
exchange_details
Description of parent exchange.

3.
Line Test Access
(MRT - PSTN)
access_details
(pstn_access)
Details of PSTN communications between SULTAN and the LTD.

4.
Line Test Access
(MRT - X.25)
access_details
(x25_access)
Details of X.25 communications between SULTAN and the LTD.

5.
Line Test Access
(MRT - Dedicated)
access_details
(multidrop_access)
Details of multidrop communications between SULTAN and the LTD.

6.
Line Test Device
(Common)
line_test_device
(mrt_test_device)
This identifies protocol to be used to communicate with the LTD and the parameters used by the LTD to test the service.  Includes one of 3., 4., or 5. above.  

7.
Revertive Number
revertive_fnn
Phone number dialled by the LTD (MRT) to establish a speech path between the tester position and the line under test.

3.18 AXE

In general AXE exchanges fall into two categories: those with node enquiry access for SULTAN and those without.  The term node enquiry is used to refer to the process of requesting line information such as LI device type and number and the line state from the parent exchange.

3.18.1 AXE Test Access Without Node Enquiry Line - POTS Only

An AXE without a node enquiry line is treated in the same way as a crossbar exchange.  The local switching stage and any remote switching stages will each be responsible for providing a service to a given prefix range.  All the information required to test a service on an AXE exchange is held by SULTAN in a translation database.

As with crossbar, MRT access may be dedicated, PSTN dialup or X.25 dialup.  Only X.25 access has been described below so as not to clutter the diagram.
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The sequence of events to test a service on an AXE exchange without a node enquiry line is exactly the same as for crossbar.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Exchange LSS
exchange_details
Same as for crossbar but with exchange type of AXE LSS.

3.
Line Test Device
(in the LSS)
line_test_device
(mrt_test_device)
Same as for LTDs in crossbar exchanges.

4.
Exchange RSS
exchange_details
Same as for crossbar but with exchange type of AXE RSS.

5.
Line Test Device
(in the RSS)
line_test_device
(mrt_test_device)
Same as for LTDs in crossbar exchanges.

6.
Revertive Number
revertive_fnn
Phone number dialled by the LTD (MRT) to establish a speech path between the tester position and the line under test.

3.18.2 AXE Test Access With Node Enquiry Line - MRT Only

An AXE exchange with a node enquiry line is treated differently to an AXE exchange without a node enquiry line in the identification of the LTD to be used.  The local switching stage and any remote switching stages will each be responsible for providing a service to given line circuit ranges rather than number ranges.  In order to identify the location of a service SULTAN must access the exchange node and request the line circuit identification.

As with AXE without a node enquiry line, MRT access may be dedicated, PSTN dialup or X.25 dialup.  Only X.25 access has been described below so as not to clutter the diagram.  The revertive call has been left off the diagram for the same reason.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the parent AXE exchange and the node enquiry access details.  A node enquiry is performed to determine the LI device type and number.  This LI device type and number is used by SULTAN to identify the LTD that may be used to test the service.  The LTD is allocated and accessed via a dedicated multi-drop, PSTN dialup or X.25 dialup link.  A revertive call to a test desk position will be set up by the LTD for manual testers.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Parent Exchange
node_enquiry_details
Exchange details and node access details are linked by exchange code.

3.
Exchange LSS
switching_stage_details
Local switching stage details. Part of the node enquiry details.

4.
Line Test Device
(in the LSS)
line_test_device
(mrt_test_device)
Same as for LTDs in crossbar exchanges.

5.
Exchange RSS
switching_stage_details
Remote switching stage details. Part of the node enquiry details.

6.
Line Test Device
(in the RSS)
line_test_device
(mrt_test_device)
Same as for LTDs in crossbar exchanges.

7.
Revertive Number
revertive_fnn
Phone number dialled by the LTD (MRT) to establish a speech path between the tester position and the line under test.

3.18.3 AXE Test Access - MTU Only

All AXE exchanges that provide ISDN services must provide a node enquiry line for SULTAN.  In order to identify the location and type of the service SULTAN must access the exchange node and request the line interface device information.

Test access is provided by the parent node for ISDN services.  The revertive call is established on demand by the exchange.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the parent AXE exchange and the node enquiry access details.  A node enquiry is performed to determine the LI device type and number.  This device type and number is used by SULTAN to identify a LTD that may be used to test the service.  The LTD is allocated and accessed via X.25 using the Ericsson proprietary MTP protocol.  The LTD for ISDN services in an AXE exchange is known as a MTU.  All MTUs associated with an AXE exchange, be they local or in a RSS, are accessed through the node command interface.

Note: The MTU is also used to test POTS where an MRT has not been commissioned.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Parent Exchange
node_enquiry_details
Same as AXE with NEL for POTS.

3.
Test Access
access_details
(x25_access)
Access details of the port providing test access for SULTAN.  Protocol id set to MTP or PAD.

4.
Line Test Device
(MTU in the LSS)
line_test_device
(mtu_test_device)
LTD in the local switching stage.

5.
Line Test Device
(MTU in the RSS)
line_test_device
(mtu_test_device)
LTD in the remote switching stage.

6.
Revertive Number
revertive_fnn
Phone number dialled by the LTD (MTU) to establish a speech path between the tester position and the line under test.

3.19 System 12

3.19.1 System 12 Test Access - POTS and ISDN

Test access for both POTS and ISDN on System 12 is provided via the parent exchange (host).  The parent exchange may be identified directly from the FNN of the service to be tested.  Each System 12 parent exchange covers a given prefix range.  SULTAN uses the System 12 Man-Machine Interface to perform test requests.

All the information required to test a POTS or ISDN service on a System 12 exchange is held by SULTAN in a translation database.  The revertive call is established automatically for idle lines by using the customer's LI circuit to make the call to the tester position.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the parent System 12 exchange and the node enquiry access details.  A node enquiry is performed to determine the LI device type and number.  This device type is used by SULTAN to identify a LTD that may be used to test the service.  The LTD is allocated and accessed via X.25 using the System 12 Man-Machine Interface command set.  The LTD for both POTS and ISDN services in a System 12 exchange is known as a LTAU.  All LTAUs associated with a System 12 exchange, be they local or in a RSU, are accessed through the node command interface.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Parent Exchange
node_enquiry_details
Details of parent exchange.  The node access details are the same as the LTD access details for System 12.

3.
Line Test Device
(LTAU in the node)
line_test_device
(ltau_test_device)
LTD details including the hunt group address of Pool 2 Man-Machine Interface.

4.
Line Test Device
(LTAU in the RSU)
line_test_device
(ltau_test_device)
LTD details.  Access is via the same hunt group address as used in 3.

5.
Revertive Number
revertive_fnn
Phone number dialled by the LTD (LTAU) to establish a speech path between the tester position and the line under test.

3.20 RIM

3.20.1 Non Integrated RIM Test Access - POTS Only

The non-integrated RIM is also known as CAN RIM.  It may be parented off any exchange type.

The difficulty with RIM is identifying the services connected via RIM.  The CAN RIM maintains a FNN database solely for the purposes of identifying the services connected via the RIM so that they may be tested.  The database allows for the conversion from FNN to a panel, slot and channel.

The FNN data held on the RIM may be inaccurate as it is only used for service assurance and is not required for providing the service to the customer.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a RIM FNN database that uniquely identifies the RIM that must be accessed to test the service.  The RIM is accessed via a mediation device connected to the Austpac X.25 network.  The LTD on a RIM is known as a CTU.  A revertive call to a test desk position will be set up by the LTD for manual testers.  In order to maintain the RIM data SULTAN polls each RIM at least once an hour to determine whether any data changes have been made.  When a change is noted SULTAN discards previously held data and uploads a new copy of the data from the RIM.  In order that SULTAN tests the correct line it is important that this information is up to date and accurate.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Mediation Device
R-Type
rim_md_id
Provides the test access to 8 RIMs.  Acts as a protocol converter.

3.
Exchange Unit
rim_id
Defines the RIM providing the service to the line under test.

4.
Line Test Device
(CTU in the remote unit)
line_test_device
(ctu_test_device)
LTD in the remote unit of the RIM.

5.
Revertive Number
fnn
Phone number dialled by the LTD (CTU) to a establish speech path between the tester position and the line under test.

3.20.2 Integrated RIM Test Access - POTS Only

The integrated RIM may be parented off AXE or System 12 exchanges.  Dual parenting is also possible.  SULTAN treats integrated RIMs in the same way as non-integrated RIMs.

The FNN data held on the RIM must be accurate as it is used for local switching support.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a RIM FNN database that uniquely identifies the RIM that must be accessed to test the service.  The RIM is accessed via a mediation device connected to the Austpac X.25 network.  The LTD on a RIM is known as a CTU.  A revertive call to a test desk position will be set up by the LTD for manual testers.  In order to maintain the RIM data SULTAN polls each RIM at least once an hour to determine whether any data changes have been made.  When a change is noted SULTAN discards previously held data and uploads a new copy of the data from the RIM.  In order that SULTAN tests the correct line it is important that this information is up to date and accurate.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Mediation Device
R-Type
rim_md_id
Provides the test access to 8 RIMs.  Acts as a protocol converter.

3.
Exchange Unit
rim_id
Defines the RIM providing the service to the line under test.

4.
Line Test Device
(CTU in the remote unit)
line_test_device
(ctu_test_device)
LTD in the remote unit of the RIM.

5.
Revertive Number
fnn
Phone number dialled by the LTD (CTU) to a establish speech path between the tester position and the line under test.

3.20.3 RIM - AXE Parent - ISDN Only

ISDN services parented off an AXE but delivered via a RIM are tested using both the MTU LTD on the AXE and the CTU LTD on the RIM.  The CTU card on the RIM is used to test ISDN layer 1 (physical network) and the MTU on the AXE is responsible for testing layers 2 and 3.

The revertive call is provided by the LTD in the parent AXE exchange.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the parent AXE exchange and the node enquiry access details.  A node enquiry is performed to determine the LI device type and number.  This device type and number is used by SULTAN to identify the service as ISDN.  SULTAN also performs a lookup in the RIM database to determine whether the service is transported over a RIM.  It should be noted that multiple numbers may be associated with ISDN and all numbers are looked up in the RIM database.  Where the service is ISDN parented by AXE and carried by RIM the tester is asked which LTD should be used.  The AXE MTU LTD is used for layer 2 and layer 3 ISDN services and is accessed via X.25 using the Ericsson proprietary MTP protocol.  Layer 1 testing is provided by the CTU card in the remote unit of the RIM and is accessed via mediation device.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Parent Exchange
node_enquiry_details
Same as POTS.
(AXE/NEL).

3.
Test Access (L2/L3)
access_details
(x25_access)
Same as POTS.
(AXE/MTU).

4.
Line Test Device
(MTU in exchange)
line_test_device
(mtu_test_device)
Same as POTS.
(AXE/MTU).

5.
Test Access (L1)
access_details
(x25_access)
Same as POTS.
(RIM/CTU).

6.
Line Test Device
(CTU in the remote unit)
line_test_device
(ctu_test_device)
Same as POTS.
(RIM/CTU).

7.
Revertive Number
revertive_fnn
Phone number dialled by the LTD (MTU) to establish a speech path between the tester position and the line under test.

3.20.4 RIM - System 12 Parent - ISDN Only

ISDN services parented off an AXE but delivered via a RIM are tested using both the LTAU LTD on the System 12 and the CTU LTD on the RIM.  The CTU card on the RIM is used to test ISDN layer 1 (physical network) and the LTAU on the System 12 is responsible for testing layers 2 and 3.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the parent System 12 exchange and the node enquiry access details.  A node enquiry is performed to determine the LI device type and number.  This device type is used by SULTAN to identify the service as ISDN.  SULTAN also performs a lookup in the RIM database to determine whether the service is transported over a RIM.  It should be noted that multiple numbers may be associated with ISDN and all numbers are looked up in the RIM database.  Where the service is ISDN parented by System 12 and carried by RIM the tester is asked which LTD should be used.  The System 12 LTAU LTD is used for layer 2 and layer 3 ISDN services and is accessed via X.25 using the System 12 Man-Machine Interface command set.  Layer 1 testing is provided by the CTU card in the remote unit of the RIM and is accessed via mediation device.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Parent Exchange
node_enquiry_details
Same as POTS.
(System 12/NEL).

3.
Test Access (L2/L3)
access_details
(x25_access)
Same as POTS.
(System 12/LTAU).

4.
Line Test Device
(LTAU in exchange)
line_test_device
(ltau_test_device)
Same as POTS.
(System 12/LTAU).

5.
Test Access (L1)
access_details
(x25_access)
Same as POTS.
(RIM/CTU).

6.
Line Test Device
(CTU in the remote unit)
line_test_device
(ctu_test_device)
Same as POTS.
(RIM/CTU).

3.21 CMUX

3.21.1 Non Integrated CMUX Test Access - POTS and ISDN

The non-integrated CMUX is also known as CAN CMUX.  It may be parented off any exchange type (eg AXE or System 12).

The services connected via CMUX is identified via exchange node enquiry and ADM database.  The ADM maintains a FNN database solely for the purposes of identifying the services connected via the CMUX so that they may be tested.  The database allows for the conversion from FNN to a panel, slot and channel.

The FNN data held on the CMUX may be inaccurate as it is only used for service assurance and is not required for providing the service to the customer.

ADSL services can coexist with POTS services by using the same cable connected to the customer premises. SULTAN is also required to identify an ADSL service if it is present.


A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against the ADM FNN database that uniquely identifies the CMUX that must be accessed to test the service.

The CMUX is accessed via SULTAN-ADM interface of the ADM system connected via the CDN-B network.  ADM system is the connected to the CMUX element manager called CMEM system via the SDN network. The CMEM can then be connected to the CMUX system either via CDN network (for narrowband access or broadband (ADSL) access) or via the X.25 network (for narrowband only). 

The LTD on a CMUX is known as a TAC (or TACC).  To be able to test the service a test session must be created via the SULTAN-ADM interface. A revertive call to a test desk position will be set up by the LTD for manual testers.  

In order that SULTAN tests the correct line it is important that the service information in the ADM database is up to date and accurate.
Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Test Access
cmux_id
NPAMS data defines the CMUX providing the service to the line under test.

3.
Line Test Device
(TAC in the remote unit)
line_test_device
(tac_test_device)
LTD in the remote unit of the CMUX.

4.
Revertive Number
fnn
Phone number dialled by the LTD (TAC) to establish speech path between the tester position and the line under test.

3.21.2 Integrated CMUX Test Access - POTS and ISDN

The integrated CMUX may be parented off AXE or System 12 exchanges.  Except that the link between the parent exchange and the CMUX NU is a high speed V5.2 integrated link. The rest of the test network is the same as that of the test network for CMUX Non-Integrated mode.


SULTAN treats integrated CMUXs in the same way as non-integrated CMUXs.

The FNN data held on the CMUX must be accurate as it is used for local switching support.

3.21.3 Non-Integrated RIM Test Access via CMUX NU - POTS and ISDN

Non-Integrated RIM via CMUX NU, which is parented off an AXE or System 12 exchange, is a possible network configuration in Telstra network. This configuration only exists for Non-Integrated mode and supports both POTS and ISDN services. ADSL services may also be present on the POTS line.


Triple technology is possible for this scenario with the condition that the FNN exists in both the RIM database and the ADM database. The test set for triple technology is a comprehensive set which comprises of a combination of the AXE MTU (or System 12 TAU), the CMUX TAC and the RIM CTU test facilities. The AXE MTU (or System 12 TAU) and the CMUX TAC 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. SULTAN will direct the test request to the appropriate test device accordingly based on the test key precedence.

The TAC can also be selected by the Tester to specifically test the copper wire between the CMUX-NU and the RIM-EU.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Mediation Device
R-Type
rim_md_id
Provides the test access to 8 RIMs.  Acts as a protocol converter.

3.
Line Test Device
(CTU in the remote unit)
line_test_device
(ctu_test_device)
LTD in the remote unit of the RIM.

4.
Revertive Number
fnn
Phone number dialled by the LTD (CTU) to an established speech path between the tester position and the line under test.

5.
Line Test Device
(TAC in the network unit)
line_test_device
(tac_test_device)
LTD in the network unit of the CMUX.

6.
Line Test Device
(MTU or LTAU)
line_test_device
(mtu_test_device) or

(ltau_test_device)
LTD in the local switch stage.

7.
Test Access via ADM
cmux_id
NPAMS data defines the CMUX providing the service to the line under test.

3.22 RAM8 

3.22.1 RAM8 Pair Gain System

POTS services are delivered from the parent Exchanges via a RAM8. There is no test device on RAM8. If a test is requested via RAM8, its bypass function will provide an available test path from the LTD to the customer equipment using one of the Digital Link if it is free. This bypass function is done by the RAM8 EU when it detects the removing of the Exchange power supply to the line connected to it. This function can hold the link for three minutes. After three minutes the link will be released for customer traffic.

The physical network connection to the LTD for SULTAN tests is no different to the parent exchange types (S12 and AXE) described above.


3.23 Pair Gain Systems (Excluding RIM AND CMUX)

3.23.1 Pair Gain Systems  - Untestable via SULTAN

A number of pair gain systems that are untestable by SULTAN exist in the CAN.  Prefix ranges known to be supported by these pair gain systems are marked as untestable.

Should a prefix not be marked as untestable SULTAN will test into the exchange unit of the pair gain system and not the CAN.
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A SULTAN user enters the phone number of the line to be tested.  SULTAN matches the phone number against a prefix that uniquely identifies the service as being part of a range connected to an untestable pair gain system.  This is simply reported to the user with no further action being possible.

Key
Entity
Data Type
Description

1.
FNN
fnn
Phone number of the line to be tested.

2.
Pair Gain System
pair_gain_system
Type of pair gain system covering the fnn range or device range.  Marked as untestable by SULTAN.

3.
Exchange Unit
access_details
Information not held by SULTAN.

4.
Line Test Device
(LTD in the remote unit)
line_test_device
Information not held by SULTAN.

3.24 Customer Access Network

3.24.1 Overview of Customer Access Network

This section depicts a general overview of the customer access network.

Pair gain systems generally substitute for cables in the customer access network and are allocated virtual cable and pair numbers.
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One of the main uses of SULTAN results for line tests requested by TSC Testers is to determine which workforce to dispatch the faults to.  Each of the segments in the above diagram represents a different workforce: exchange, CAN and customer premises.  Where faults are incorrectly dispatched a change of workforce (COW) will occur.  COWs incur considerable cost to Telstra.

Data Definitions

This section defines the Data Type references in the physical network description section.

3.25 Base Types

Data Type
Description

Area Code
area_code
STD code used to determine the number of digits to dial in a revertive call, unless overridden by the LTD.

CMUX ID
cmux_id

NPAMS data defines the CMUX providing the service to the line under test.

Dial Full Revertive
dial_full_revertive

A flag to indicate whether to dial all revertive digits or calculate the number of digits by comparing the area code of the number under test against the area code of the tester's revertive number.  Used where two area codes are the same but are part of different CNA's.

Digits to Dial Exchange
digits_to_dial_exchange

Number of digits to be passed to exchange to gain access to line under test.

Digits to Dial Node
digits_to_dial_node

Number of digits to be passed to a node to determine the location and state of the service.

Equipment Range
equipment_range

LI device range covered by a System 12 exchange.

Exchange Code
exchange_code
Code used to identify the exchange.  Same as in Exchange Reference File.

4 alpha

Exchange Type
exchange_type
Type of exchange used to provide the service and LTD.

SE50/2000 SxS.
Pre 2000 SxS.
SR-B.
EMD.
Siemens 17.
B Type RAX.
C Type RAX.
ARK 511/521.
ARF-101.
ARF-Reg LM.
ARF-Reg LP.
ARE.
PABX.
AXE without node enquiry access.
AXE with node enquiry access.
System 12.
RIM

CMUX
AXE-104 (Rural) no node enquiry access.
AXE-104 (Rural) with node enquiry access.

FNN
fnn
Phone number of the line to be tested.  This can be used to identify the LTD and its access mechanism.

16 alpha numeric

SULTAN currently uses only 10 numeric.

FNN Length
fnn_length
Total number of dial digits in the FNNs covered by exchange.

FNN Range
fnn_range

Number range covered by exchange.

LI Range
li_range

LI device range covered by an AXE exchange.

Line Test Device Type
line_test_device_type
One of:

CTU
LTAU
MRT
MTU

TAC

This identifies protocol to be used to communicate with the LTD.  There may be other attributes associated with the LTD that define variations to the protocol.

MDF Distance
mdf_distance

Distance from the LTD to the MDF based on capacitance of circuit open at the MDF.

MRT Poll Address
mrt_poll_address

Address MRT LTD is listening on.

Multidrop Port
multidrop_port
Identifies TCC port connected to multidrop link.

Multidrop Slot
multidrop_slot

Identifies which slot on the multidrop the LTD is connected to.

Node Enquiry Type
node_enquiry_type

One of:

AXE 210
AXE 212
AXE /66
AXE /29
System 12

Pair Gain System
pair_gain_system

One of:

2 Channel Digital PGS,
4 Channel Digital PGS,
C2 - MUX 2Mbit Carrier System,
DCS-20,
Digital Radio Concentrator System,
Fibre Optic,
IRT-2000,
RCM,
RIM, 

CMUX,

SDS.

Prefix Access Area
prefix_access_area

Restricts user test access to nominated prefixes.

RIM CTU Version
rim_ctu_version

Version of software running on the CTU.  The CTU version dictates the command set that may be used.

RIM Database Identifier
rim_database_id

Indicates when changes have been made to the FNN database.

0..65535

RIM Identifier
rim_id

10-character alpha-numeric code identifying the mediation device. Usually in form QaaaaEnnnn.

RIM Mediation Device Id
rim_md_id

10-character alpha-numeric code identifying the mediation device. Usually in form QaaaaERnnn.

System 12 SAS Version
system_12_sas_version

Version of software running on the System 12 exchange and LTAU. The System 12 software version dictates the command set.  May be determined during node or test access.

Untestable Code
untestable_code

One of:

Testable number (default),
Untestable AXE number,
Untestable CUSTOMNET number,
Untestable Pair Gain system,
Untestable ISDN number,
Untestable OPTUS number,
Untestable PABX number,
Untestable RCM number,
Untestable SNRP - Use local test procedures,
Untestable line concentrator,
Unequipped for testing.

X.25 Called Address
x25_called_address

Address of the port on a PAD to which the LTD is connected.

15-character numeric

X.25 Calling Address
x25_calling_address

Address from where the call is being made.

15-character numeric

X.25 Closed User Group
x25_closed_user_group

Authorisation to establish X.25 call.

4-character numeric

X.25 Protocol Id
x25_protocol_id

None
MTP
PAD

3.26 Composite Types

Access Details
access_details

Access mechanism to node or LTD.

One of:

multidrop_access
pstn_access
x25_access

CTU Test Device
ctu_test_device

Composed of:

area_code
rim_ctu_version
rim_database_id
rim_id
rim_md_id

Device Range
device_range

One of:

equipment_range
li_range

Exchange Details
exchange_details

Composed of:

exchange_code
exchange_type
fnn_range
fnn_length
area_code
prefix_access_area

Attributes defining the services by fnn that an exchange provides.

Line Test Device
line_test_device
Composed of:

access_details
digits_to_dial_exchange
dial_full_revertive
mdf_distance
line_test_device_type
and one of:

ctu_test_device
ltau_test_device
mrt_test_device
mtu_test_device

tac_test_device

Attributes defining the LTD protocol.

LTAU Test Device
ltau_test_device

Composed of:

system_12_sas_version

MRT Test Device
mrt_test_device

Composed of:

mrt_poll_address

MTU Test Device
mtu_test_device

No specific information required.

Multidrop Access
multidrop_access
Composed of:

multidrop_port
multidrop_slot

Attributes defining the services by fnn that an exchange provides.

Node Enquiry Details
node_enquiry_details

Composed of:

node_enquiry_type
exchange_details
digits_to_dial_node
access_details
switching_stage_details
Attributes describing SULTAN access to an exchange in order to perform a node enquiry.  It also holds the relationship between the exchange and its switching stages and LTDs.

PSTN Access
pstn_access
Composed of:

area_code
fnn

Attributes defining access to a modem.  Used for node or LTD access.

Revertive FNN
revertive_fnn

Same as:

fnn
Phone number dialled by the LTD to establish a speech path between the tester position and the line under test.

Switching Stage Name
switching_stage_name

Same as:

exchange_code
Alpha code identifying a switching stage associated with an AXE or System 12 exchange.

Switching Stage Details
Composed of:

switching_stage_name
device_range
untestable_code
pair_gain_system
line_test_device

Attributes defining a group of services in an AXE or System 12 exchange.

TAC Test Device
tac_test_device

No specific information required.

X.25 Access
x25_access
Composed of:

x25_called_address
x25_closed_user_group
x25_calling_address
x25_protocol_id

Attributes defining access to a modem.  Used for node or LTD access.

4. Definitions

The abbreviations, acronyms and definitions of concepts used within this document are described in the document SULTAN Abbreviations, Acronyms and Definitions.

5. References

This table lists the documents referenced from this one.

Document Number
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TD-01-008
SULTAN Functional Specification

TD-00-005
PSTS Line Test Device Specification

AS-00-001
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This table lists other documents that are related to this one.
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