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The first above ground CMUX housing, installed at Newtown, Toowoomba.
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What is a CMUX?

Introduction

The Customer access Multiplexer (CMUX) has been deployed in the Telstra Customer Access Network (CAN) since Nov 2002 in a manner similar to how RIM's are employed.  There is now more emphasis on decreasing the use of copper cable and new exchange buildings, including outposted MDFs; competition, economics and the increasing demand for ADSL are the prime drivers. The CMUX is deployed as new installations in growth areas and only replaces existing RIMs in limited circumstances; the existing base of RIMs will remain in the network for some years.

However, it should be noted that the RIM and CMUX are not functionally identical.  The main difference, from our perspective, is that the CMUX is capable of supplying Broadband (ADSL) services on the same platform as Narrowband.
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Importance of CMUX 

Why is it important?  Mainly because of the growth in ADSL, but also like RIM's, as an economic driver, saving the cost of new copper cable in growth areas.  As a technology it operates only between the Customer (end-user) and Exchange.  For the ADSL technology to be used, it must be coupled with a range of other important technologies besides the Customer Multiplexer (CMUX), but the CMUX is the prime medium of access.

Thus, the CMUX is the Access Network Platform that is currently used for the delivery of the ADSL product primarily.  It provides the infrastructure necessary to deliver ADSL modem technology, enabling concurrent telephony and high-speed data applications over twisted pair telephone lines (as well as multiplex PSTN, ISDN transmission onto one SDH bearer). 

The strength of the CMUX technology, compared to RIMs, is its ability to aggregate multiple data types (ISDN, Narrowband - telephony, Leased Lines, xDSL etc.) bringing greater economies of scale to access infrastructure and supporting the DMO (Data Mode of Operation).

How does Multiplexing work?

Multiplexing is the process of combining a number of channels so that they may share a single transmission path.  This means that multiple ADSL, PSTN & ISDN calls can be combined for transmission over a single line.

A multiplexer (mux) is a device that accepts several data inputs at once, that is it multiplexes them and then sends them to the correct output, at the other end one at a time, in sync, where they are then de-multiplexed out again, into their unique packets. 

The system would fail if channel 1's input data were routed to channel 3's output.  Therefore, the mux and demux must be kept in synchronisation.

A common way of achieving this is by a clock signal - ie. the sending end (input) & receiving end (output) signals are synchronised in time.

Telstra's transmission network uses blocks of 32 channels, 2 Megabit/sec. TDM (Time Division Multiplexing) links.  One of these 32 channels is used for the synchronised clock signals; usually channel or Time Slot 0.

It is worth noting that these links can also be cascaded into higher order multiplexed bearers, speeds of up to 565mbs are common in Australia, but recently a 10gig/bs SDH loop was commissioned in Sydney.

Multiplexing in action

It requires advanced digital signal processing and creative algorithms to squeeze so much information through twisted-pair telephone lines. ADSL and ISDN via CMUX uses Telstra's CMUX transmission platform and sophisticated modem/NT1 technology to do just this.

An ISDN service via a CMUX
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CMUX equipment may be housed in racks within an exchange building (most common), above/below ground, including RIM housing or Customer premises.  Usually the NU Network Unit or AU Access Unit is located in a Telstra exchange.  NOTE: Master and Slave designations are not directly equivalent to NU and AU Units.  

What is a BALCF Card?

BALCF - 3EC 40052 BFxx

The BALCF (Basic rate Access Line Card) is the CMUX ISDN Basic Access (BA) Line Card. It provides the interface for connection to an ISDN Basic Access NT1.

The BALCF supports up to sixteen ISDN customer lines, accessed via an

LFSPB plug in the plug area of a subrack.
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BALCF - Features and Functions

Features and functions of the BALCF are:

Up to Sixteen ISDN customer lines with the following characteristics:

ISDN BA interface compliant to ITU-T Rec G.961.

2B1Q line code.

Constant voltage feed: 118V +/- 2V.

Feeding current limit: 52 mA +/- 4mA.

Maximum loop impedance: 36dB @ 40 kHz.

Line test facilities.

Overvoltage protection.

Power feed for NT, repeater and terminal equipment via customer line.

Overvoltage and undervoltage detection.

Overcurrent detection.

Open loop detection.

Onboard DC/DC converter for generation of all feed voltages and internal supply rails.

BALCF - BLOCK DIAGRAM
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Cards  ISDN service may be provided by ISDN cards as indicated in the
table below.
Option Function NUC NUS AU
ISDN 2B1Q ISDN Line Card BALCF
from NUC Narrowband Confroller  NEHC—P
ISDN 2B1Q ISDN Line Card BALCF
from NUS Narrowband Controller  NEHC—P  NEHC—P
ISDN 2B1Q ISDN Line Card BALCF
from AU Narrowband Controller  NEHC—P NEHC—P
PDH Opfical Transport __EOTCA EOTCA





BALCF - Switches, Links and Sockets

There are no user-accessible switches, links or sockets on the BALCF.
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What is V5.2?

V5.2 can be considered as the "Integrated Access" standard for Narrowband services (POTS, ISDN BRA & PRA, Leased Lines).

A V5.2 Multi-Link Interface physically consists of - from 2, up to 16 x 2Mbps links; a suite of protocols has been defined to allow interconnection Access Networks (eg. CMUX, CDMA - WLL) with Local Exchanges (eg. AXE, System 12) at the Group Stage; hence, Access technologies employing V5.2 do not have the equivalent of an Exchange Unit (EU). Current ANs include CMUX (Alcatel) and CDMA WLL (Nortel); current LEs are AXE (Ericsson) and S12 (Alcatel). 

Description

The V5.2 interface standard has been defined by ETSI.  It is the European Standard for the Interface between Access Networks (AN) and digital Local Exchanges (LE) to allow inter-connection of ANs with LEs at the Group Stage. Telstra has adopted this standard as part of the Open Network Provision (ONP) standard for access to the local loop.

V5.2 Multilink  

As stated above, V5.2 Multilink Routes can comprise both Analogue and ISDN customer devices.  

The AXE device used for ISDN BRA is LIBAV5G.

At this time Telstra does not use V5.2 PRA devices, but it is possible that it will in the future.

The AXE device used for PSTN is LIV5G.

A Tester utilising CFE can check for V5.2 Route identification, the devices logical identity and the C-state of the B channels.

CFE can check for the device list and will highlight abnormal C-states (ie. not UPC).  CFE then checks specified devices for C-states and device and ABS states.

S12 devices can be identified via the DS command in Sultan, as either PSTN analogue or ISDN V5(.2) eg. IV5 as below 

DISPLAY-SUBSCR                                                 SUCCESSFUL

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

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

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

       H'2007 (H'53E0) & 8      0732614382         IV5  DFLT
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Characteristics of the U interface are:

Characteristic

Line code

Value

2B1Q (2 Binary, 1 Quatemary)

Symbol rate

80 kBaud + 1ppm

Termination
impedance

135Q resistive

Output pulse
amplitude

2.5V £ 5%

Feed current limit

52 mA




This additional description is included for completeness:

Generic Ericsson Description of V5.2

V5.2 is an ETSI interface operating over a number of 2 Mbit/s

PCM links. V5.2 employs one primary 2 Mbit/s link, one secondary 2 Mbit/s link and optionally up to 14 additional 2 Mbit/s links. 

V5-GS is the set of parts within subsystem SSS that handles administrative and traffic functions for subscribers connected to Access Networks [CMUX] which communicate with the Local Exchange over a V5.2 signalling interface connected to the Group Switch.

The access network connected subscribers can be PSTN, ISDN-BA or ISDN-PRA.

The Primary 2Mbit/s link uses TS 16 (Time Slot 16) for the signalling channel carrying the V5.2 protocol.  TS 16 on the Secondary 2Mbit/s link is used for the stand-by V5.2 signalling channel.

Permissible C-states for Devices which are on V5.2 Routes

C-type  
Type of connection between B-channel and User Port.

NUP 

Not User Port-connected. 

If neither of the two B-channels of an 
ISDN-BA access are UP (User Port) connected, then the device for that ISDN-BA access will be printed as NUP. If a PSTN access is not UP connected, then the device for that PSTN access will be printed as NUP.

NUP/PL
Not User Port-connected with Permanent Line status. 

If one B-channel of an ISDN-BA access has been defined, then the other 

B-channel will be printed as NUP/PL. NUP/PL cannot be printed for a PSTN access.

UPC 

The B-channel / Device is connected to the User Port.

This should be the normal state for most services.

UPC/PRE
The B-channel is connected to the User Port with Pre-Connection.  A Pre-connected B-channel has a time slot allocated on a V5.2 link with no connection through the Group Switch (GS) until a call is to be made.  UPC/PRE is only valid for V5.2-GS.

UPC/SPC
The B-channel is connected to the User Port with Semi-Permanent connection.  A Semi-Permanent connected B-channel has a time slot allocated on a V5.2 link as well as a permanent connection set up through the GS. UPC/SPC is only valid for V5.2-GS and V5.2 in SS.

UPC/SPC/PRE  The B-channel is connected to the User Port with Semi-Permanent connection and Pre-connection. The Semi-Permanent connection overrides the Pre-connection UPC/SPC/PRE is only valid for V5.2-GS   

Other Terms Used:

dip  

Digital Path (2mbs stream)

linkid  
V5.2 link identity (within a V5.2 interface)

lstat  

Status of the V5.2 link (within a V5.2-GS interface)

BL
  
Blocked

WO

Working  (This should be the normal state) 

ltype  

Type of V5.2 link (within a V5.2-GS interface). 

This parameter will only be printed if the link is either a primary or secondary link.

PRIM 
Primary link.

SEC

Secondary link. 

var  

V5.2 interface provisioning variant

V5.2ID 
V5.2 interface identity 

The V5.2ML Interface Identifier (V5.2-ID)

The V5.2 ID shall be a unique eight (8) digit number built from the LAS CCS#7 Originating Point Code (OPC, also referred to as DPC - Destination Point Code) with a suffix of three digits (range = 00000000 to 16777215).

The CHARMS/ExADT rule for the loading of V5.2ML data in AXE and S12 LASs will automatically load the V5.2 ID. 

The V5.2 ID shall be allocated sequentially, commencing AAAAA001 (Note #), from the reserved unique range of the parent Local Access Switch.

Note #: The first V5.2 ID to be allocated in a LAS shall be of the form AAAAA001 where AAAAA= CCS#7 Originating Point Code of the LAS. (eg. if the OPC of the Node is 12456 then the 1st AN allocated to the Node will have a V5.2 ID of 12456001).

Pre-Provisioning a CMUX

2Mbit/s Link and "C" Channel Provisioning for CMUX (and Other ISDN Capable Technologies)

Where the technology is ISDN capable, the initial dimensioning of 2Mbit/s link requirements and the "C" channels associated with a particular V5.2 interface must ensure that sufficient capacity is provided for the forecast customer growth and that the ultimate "C" channel ISDN signalling traffic requirement is provided.

The reason for the comment "sufficient capacity is provided for the forecast customer growth" is that neither S12 nor AXE (ie. Package 6.1), allow a 2Mbit/s link to be added or removed without first blocking the whole interface.

AXE Package 6 did allow this if there were no "C" channels involved, but AXE Package 6.1 does not, thus resulting in considerable downtime for customers.

Also, to alter the number of "C" channels on a working V5.2 link involves considerable downtime of the complete interface thus affecting customer service.

The initial cabling of CMUX NB will allow provision of a maximum of 8x2Mbit/s links (2MBit/s V5.2ML interface "Link ID0" through to "Link ID7"). This total can be extended up to a maximum of 16 x 2Mbit/s links per V5.2ML interface.

Provisioning of User Ports and Devices at the LAS and Default Values

· The V5.2ML ID identifies the separate groups of POTS and ISDN user ports that can access a particular V5.2 interface (group of 2Mbit/s links to CMUX NB or CDMA BSC). 

Note: Any LAS user port can access any of the 64 Kbit/s ports within the complete group of 2Mbit/s links associated with the particular V5.2ML interface.

· The V5.2ML ID associates the user port groups' access to 2Mbit/s termination devices, ETV5G / LITS devices in AXE or IPTMV52 / DV5TCE modules in S12. 

· The number of customer line devices shall be nominated by the access planner / designer in the install project / augmentation brief. This number shown will allow the allocation of LIV5G (POTS) LIBAV5G (ISDN-BA) devices in AXE or two Virtual Terminal Numbers (VTN) ranges (ISDN and POTS) in S12. 

· If the POTS and ISDN-BA device quantities are not quoted in the brief, the default values for the devices allocated by the CHARMS/ExADT data load process shall be the default values for the user ports as shown below.

· NPAMS build will correspond to the number of devices allocated in the LAS.

Default Values for CMUX NB User Ports and POTS/ISDN-BA Devices:

· CMUX NB POTS = "n" x 30 increments (installation & augmentation projects) 

· CMUX NB ISDN = "n" x 16 increments (initial installation & augmentation projects)

What is XDM 3.5?

XDM 3.5 is a set of network management applications designed to support the end to end management of customer services by viewing them as a collection of paths.

XDM 3.5 provides customer network management, centralised path management, service management, topology management, and service assurance (Testing).

The main Service Assurance functions in XDM:

(1) Alarm Management

The Alarm Surveillance (AS) application provides for the changing

of alarm states and extensive control over how alarms are displayed. Operators can reduce the number of alarms they are viewing, filtering on many alarm attributes. The alarms that are displayed can also be ordered many ways, sorting on a wide variety of alarm attributes.

These functions are provided for both alarms that are current and for those which are historical.

(2) Test Management

In the current release of XDM - Version 3.5 (Dec03), tests supported by CMUX are made available to the operator. Tests are accessible via the Test or Service Manager GUIs, SULTAN, AWFM, or external Telstra test applications (Sultan).  The test management functions allow logged test results to be reviewed.

(3) Performance Monitoring

Performance Monitoring is a new feature in XDM3.5 which allows an 

operator to monitor the error performance of ISDN-BRA User Ports.
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How to use XDM is covered later in the Appendix (P.26), but included below is how to perform a complex search of a CMUX for all services.

Complex Search in XDM

COMPLEX SEARCH IN SERVICE MANAGER

FOR CHECKING ALL SERVICES ON A CMUX

To find an ISDN service and all others, on a particular CMUX via XDM Service Manager.

You can enter the CMUX ID in a “Complex” search to find all customers on the CMUX and check a customers “Path Image” (ADSL only), as below :- 
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The  search is performed by selecting Single TAB, then Complex Bullet, click-on Parameter Type and choose EML, in the value field type in your CMUX I.D. eg. QWURTE1S3

Then click-on the Add button, followed by a click-on Find Service and sit back, relax and wait!

Hitting the Refresh Path button will merely check the data, not actually refresh it, as the name would suggest.  A better option is to scroll down the list and highlight any ISDN service you wish to view and the data will appear in the right-hand panel.



CFE/Ozterm

Whilst Sultan is the prime Test System for checking ISDN services via CMUX, it is still necessary to extract data from NPAMS and CFE to confirm the service is operating and programmed correctly.

How to do this is explained in detail in the attached Appendix on Page 26.

NPAMS

Besides the normal NPAMS Display Service Details, included are a number of other useful commands to investigate a CMUX.

The usual Display Service Details screen will still be the most common NPAMS screen accessed on a normal CTR.

NPAMS - External Plant Menu:  Option 7 - Display Service Details

J310                        DISPLAY SERVICE DETAILS                    FA310MS

Action : F                  -----------------------                           

Plant Code : F Plant Key : 0754936218                                         

   Address      Add Info :                      Str Nr : 5                    

Street Name : OAKDALE                   Type: CCT        Loc: BRTNYA          

Sel Plant Code/Details                             Pend T'fer Re-assign       

            F 0754936218                                                        N             

            L WURT WURQ00 LBG 183                               N             

              CMUX C4 VUT                                                     

            S WURT E1 S14138 2B1Q [1/20/8]                     N             

              UNIT ID: AU NODE CODE: WURQA                  * Note this is an Exch located AU            

            C WURT E1/3 C338                                                  * Note this is a Slave Unit S3

            D WURT CA65 B 388                                          N             

            D WURT P15 O 229                                             N             

            D WURT J9095 L 21                                            N             

            B WURT T5568                                                      

Nr/Total: 0001/0001 EXISTING PATH                         Telcab Nr:          

Cust Name  :  MR TERENCE ALBERD                 Serv Stat : C   Temp Stat:    

Distbn Area : WURT DA051  OQ DT:         4 Wire Cct :   Line Prot :   FCP: MD 

Prime FNN  :                        Ch Nr:   0  Line Type : RA        Cat:   1

Prev  FNN  :                        Last Serv Order: 34000201001  Date: 020104

The Pair Gain System menu is very useful, explore at your leisure!

J800                        PAIR GAIN SYSTEM MENU    

      Action:               ---------------------    

               1.  Edit Pair Gain System Type        

               2.  Edit Std Equip/Port Configuration 

         #    3.  Edit Pair Gain System             

         #    4.  Edit PGS Unit Equipment/Capacity  

               5.  Edit PGS Unit Position            

               6.  List PGS Type                     

               7.  List PGS Equipment Type           

         #    8.  List Pair Gain Systems            

         #    9.  Display PGS Pairs/Positions       

              10.  Digital Protocol Cutover          

              11.  Edit PGS Unit SP FNNs & EU VPIs   

Menu Option 9:

J811                   DISPLAY PGS PAIRS/POSITIONS                     FA811MS 

    Action: N          ---------------------------                             

      C pair/X pair/Slave posn/Mast posn (C/X/S/T) : C                         

L1: Exchange Area       : WURT                                                 

L2: PGS Identifier      + E1        Type : CMUX                 Assign Code: O 

L3: Slave Nr            :    3                                                 

L4: Start Pair/Position :   331                                                

S            W   T I A                                                         

E C    SLV   K D F N S PORT                                       FIELD-SIDE   

L PAIR POSN  G P R T N TYPE       FNN            ADDRESS            X-CONN     

   331 14131 C     I O 2B1Q   0754367300# CREEKSIDE BLV BRTNYA  CA65 B247      

   332 14132 C     I O 2B1Q   0754367300# CREEKSIDE BLV BRTNYA  CA65 B248      

   333 14133 C     I O 2B1Q   0754367300# CREEKSIDE BLV BRTNYA  CA65 B249      

   334 14134 W     I O 2B1Q   0754376577  8 CALLISTEMON PL BRT# CA65 B435      

   335 14135 D     I O 2B1Q   *0754935620 1 CONIFER PL BRTNYA   CA65 B333      

   336 14136 C     I O 2B1Q   0754378119  7 CONIFER PL BRTNYA   CA65 B342      

   337 14137 C     I O 2B1Q   0754938345  11 GREYGUM PL BRTNYA  CA65 B426      

   338 14138 C     I O 2B1Q   0754936218  5 OAKDALE CCT BRTNYA  CA65 B388      

   339 14139 C     I O 2B1Q   0754935934  6 FLAMETREE PL BRTNYA CA65 B401      

   340 14140 V     I O 2B1Q                                                    

Menu Option 3:

J803                         EDIT PAIR GAIN SYSTEM                     FA803MS 

      Action: F              ---------------------                             

L1:  Exchange Area     : WURT                                                  

L2:  PGS Identifier    + E1                                                    

     PGS Type          + CMUX                             Assign Code : O (O/B)

                                                 Proposed Protocol :           

     Port Interchange? : Y    Dyn Grooming? : Y    Parent Protocol : ETSI 5.2ML

     Remarks : AUG CMUX NU                                       /RAU=WURCA    

     Last Change Auth  : 10000018/11 Last Chnge Date: 280703 Userid:C817280 

Test:Access Mode       : N            Number         :                         

     Datagate Mast Port:  0           Slave Port     :  0  Ancillary Port:     

     Maximum Capacity  : 2280     Nbr Slave Units :    4   Inst Date: 080900

     Capacity Installed: 998  Groomed: 982  Occupncy: 831  83%  Grm Stat:GRM

-----PGS UNIT DETAILS ("*" in SEL and Action "A" for Equipment Details)-----

SEL  BLDG/HSG      LOCATION                         TYP  TERMINATION   ST PR   

  M  B (B/H) WURT  382 NICKLIN WAY BOKARINA          *   *MULTIPLE*    ****    

     Flr: GD Suite: 128  Rack: 15   Panel: 2           Card:    Pos on Card:   

  S1 B (B/H) WURT  382 NICKLIN WAY BOKARINA          M   WURT01          91    

     Flr: GD Suite: 128  Rack: 15   Panel: 2           Card:    Pos on Card:

Menu Option 4:

J804                   EDIT PGS UNIT EQUIPMENT/CAPACITY                FA804MS 

     Action: F          --------------------------------                        

 Existing or Proposed : E     For FIND, L1 to L3 required, L4 to L5 optional    

L1: Exchange Area     : WURT                                                    

L2: PGS Identifier    + E1        Type    : CMUX                 Assign Code: O 

L3: Master/Slave(M/S) : S     L4: Slave Nr:    3                                

L5: Start Equip/Integ : E (E/I)   Number  :   7 (Panel/Slot/Int Item)           

 -------------------------------- UNIT DETAILS -------------------------------- 

    Building/Housing  : H WURK Location: WOODLANDS BVD BIRTINYA                 

    Fl:    Suite:      Rack:      Panel:              Card:     Pos on card:    

    Capacity-Installed:  256    Groomed:  250 Occupncy:  243  95 % Grm Stat: GRM

    Unit Id: AU NODE CODE: WURQA                                                

 ---------------- INSTALLED EQUIPMENT AND INTEGRATION CAPACITY ---------------- 

ACT I SLT UNIT AS  <-EQUIPMENT/CAPACITY-> TERMINATION  START    NBR  ATTE DATE  

IMD E NBR ITEM CD  TYPE DESCRIPTION       TYPE ID      PAIR/LI  POSN DB   INSTD 

    E   7    7 O   EOTC PDH OPTICAL TRANS C WURT/CA65       999    0      141003

    E  20   20 O   BALC CMUX 16 ISDN      C WURT/CA65       331   16      141003

    E  21   21 O   TACC TEST ACCESS CTL C C WURT/CA65       999    0      141003

    E  22   22 O   TARC ALARM CARD        C WURT/CA65       999    0      141003

    E  36   36 O   ATLC CMUX 30 POTS      C WURT/CA65       601   30      141003

    E  37   37 O   ATLC CMUX 30 POTS      C WURT/CA65       631   30      141003

    E  38   38 O   ATLC CMUX 30 POTS      C WURT/CA65       661   30      141003

    E  39   39 O   ATLC CMUX 30 POTS      C WURT/CA65       691   30      141003

Menu Option 8:

J802                       LIST PAIR GAIN SYSTEMS                      FA802MS 

     Action   : F          ----------------------                              

     List Type: A   M/A  (Master Unit Only / All Units)     Sort Type: 1       

 L1: Exchange Area  : WURT                                                     

 L2: Start PGS Id   : E1                                                       

     **** OPTIONAL SEARCH CRITERIA ****                                        

     PGS Type       +                      or PGS Prefix   :                   

     Originates at  :   C/M/S                 Terminates at:    C/M            

     Slaveless PGSs?: N Y/N                                                    

el PGS   PGS TYPE    MAX <-UNIT> <-POSITIONS-> BLDING/ UNIT LOCATION           

   ID    SHORT NAME  CAP M/S NBR INST OCC  PCT HOUSING                         

  E1     CMUX       2280  M    1 1003  831  83 B WURT 382 NICKLIN WAY BOKARINA 

  E1     CMUX       2280  S    1  416  348  84 B WURT 382 NICKLIN WAY BOKARINA 

  E1     CMUX       2280  S    2  220  162  74 H WURK MARCO WAY NR SANIBEL CT P

  E1     CMUX       2280  S    3  256  243  95 H WURK WOODLANDS BVD BIRTINYA   

  E1     CMUX       2280  S    4  106   78  74 H WURV AT P60 MAGNETIC ST PARREA

  E2     ASAM       4608  M    1  384  196  51 B WURT 382 NICKLIN WAY BOKARINA 

  E2     ASAM       4608  S    1  384  196  51 B WURT 382 NICKLIN WAY BOKARINA 

  E3     CMUX       2280  M    1   24   19  79 H WURF 12 SAFFRON DR            

  E3     CMUX       2280  S    1   24   19  79 H WURF 12 SAFFRON DR            

  E8901  S/R 2/4 D     1  M    1    0    0   0 B WURT 382 NICKLIN WAY BOKARINA

Sultan

CMUX Line Tests

The CMUX can perform an extensive range of line test functions to identify and locate faults in customer lines (CAN), customers equipment (CPE) and in CMUX line cards.

The line test functions are provided by the TACCB card (Test Access Card), which may be located in any line card slot.

The TACCB accesses the lines for testing by the use of a test bus and test access relays on the line cards.

Separate test busses are provided for inward tests (towards equipment) and outward tests (towards customer line). When multiple panels are used, the test busses are extended from the first panel to the extension panels.

Not all XDM Test Man tests are supported by Sultan, those that are available are marked with their Key Code (ie. IF).  Line tests are initiated from SULTAN via the Domain Manager (XDM) and CMEM.

The ISDN specific tests supported in XDM or Sultan, are shown below:

ISDN Function Test
IF

ISDN-BRA BALCF Performs a quick test on the basic functionality of an ISDN BRA or PRA.

Layer1 activation result, loop back quick test result, power feeding test result, function test

ISDN Loopback

NL

ISDN-BRA BALCF Performs a complete loopback (all channels) first in the line card and then in the NT1.

Result indicate presence and location of failure. NT1 and LT loopback

are both supported. NT1 loopback is at the NT1 on the customer's premises,

LT loopback is at the ISDN LT (BALC) card.

ISDN Layer 1 Activation

This test forms part of the Function test above, but is not supported by Sultan

ISDN Loopback with Pattern

A BERT type test, not supported by Sultan, but a useful test available in Test Man (XDM).

NT1 Reset


NR

ISDN-BRA BALCF Performs NT1 reset by removing power from line for 30 seconds.

Removes power from line for 30 seconds, which causes a Reset of the NT1 unit at the Customers premises.

Feeding Voltage

FV

(Test To Line Circuit)

Offered as a part of Test to Line Circuit, looking back into the CMUX, not out to line.

This measurement is used to verify the correct polarity and feeding voltage of the line card Voltage DC (per leg setting, default:a-b).

Feeding Current

FC

POTS - ALTCC, ISDN-BRA - BALCF

Offered as a part of Test to Line Circuit.

This measurement is used to check the feeding capacity of the POTS/ISDN line circuit.  Test card provides R100 and R2K load terminations to simulate short and long loop conditions.

0 ..100mA for R100 termination (600ohms Impedance).

Package Test:

P

DC b-g (a floating), DC a-g (b floating), Resistance b-g (a grounded), Resistance a-g (b grounded), Capacitance b-g (a grounded), Capacitance a-g

(b grounded)

POTS -ALTCC, ISDN-BRA - BALCF, Leased Line - ALLC

CMEM/XDM converts package test request into individual test requests for the CMUX.

IMPORTANT

After doing any Testing in XDM TestMan or ServiceMan, you should remove the results, otherwise the system will grind to a halt with old and redundant results.  The system does not allow auto-purging at this stage, but we are endeavouring to convince people it is a necessity.

ISDN - NT1 Specs

The following NT1 specs are included for completeness.

U-Interface Requirements

The U-interface towards ISDN LT and U-interface towards the NT1 shall be an ISDN Basic Access digital interface utilising the 2B1Q line code which provides 2B+D channel connection between the ISDN LT and NT1.

The Layer 1 characteristics of the interface shall conform to ETR 080 and additional requirements of Section B5 of the Telstra Specification for ISDN NT1's, NT1Plus & NT1+2's.

2B1Q Line Code 

The line coding shall be 2B1Q (2 Binary 1 Quaternary) as specified in ETR 080 Annex A.

Serial Data Port Operation

The Serial Data Ports shall support the Point-to-Point Protocol (PPP). 

The PPP shall provide a standard method of transporting multi-protocol datagrams over point-to-point links. 

The Serial Data Ports shall support PPP on a single link (using one B-channel to permit throughput up to 64 kbit/s) and multi-link PPP (ie. ML-PPP using two B-channels to permit throughput up to 128kbit/s).
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What is 2B1Q Code?
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Short for 2 Binary 1 Quaternary, a full duplex physical layer encoding method

used in ISDN and other digital communication technologies.

In 2B1Q, two binary bits are encoded into one quaternary signal, doubling the effectiveness of transmission.

Layer 1 - Physical Layer

The ISDN Physical Layer is specified by the ITU I-series and G-series Documents.  The U interface provided by Telstra for ISDN-BRA is a 2-wire, 160 kb/s digital connection. Echo cancellation is used to reduce noise, and data encoding schemes (2B1Q in North America & Australia, 4B3T in Europe) permit this relatively high data rate over ordinary single-pair local loops. 

2B1Q

2B1Q (2 Binary 1 Quaternary) is the most common signalling method on U interfaces. This protocol is defined in detail in 1988 ANSI spec T1.601.

In summary, 2B1Q provides: 

· Two bits per baud 

· 80 kilobaud (baud = 1 modulation per second) 

· Transfer rate of 160 kb/s (effective 144kb/s in Australia)

Bits
Quaternary
Symbol
Voltage
Level

00
-3
-2.5

01
-1
-0.833

10
+3
+2.5

11
+1
+0.833


This means that the input voltage level can be one of 4 distinct levels (note: 0 volts is not a valid voltage under this scheme). These levels are called Quaternaries. Each quaternary represents 2 data bits, since there are 4 possible ways to represent 2 bits, as in the table above. 

Frame Format 

Each U interface frame is 240 bits long. At the prescribed data rate of 160 kb/s, each frame is therefore 1.5 ms long. Each frame consists of: 

· Frame overhead - 16 kb/s 

· D channel - 16 kb/s (9.6kb/s available to Customer) 

· 2 B channels at 64 kb/s - 128 kb/s

Sync
18 bits
12 * (B1 + B2 + D)
216 bits
Maintenance
6 bits

· The Sync field consists of 9 Quaternaries (2 bits each) in the pattern:

 +3 +3 -3 -3 -3 +3 -3 +3 -3. 

· (B1 + B2 + D) is 18 bits of data consisting of 8 bits from the first B channel, 8 bits from the second B channel, and 2 bits of D channel data. 

· The Maintenance field contains CRC information, block error detection flags, and "embedded operator commands" used for loopback testing without disrupting user data. 

Data is transmitted in a superframe consisting of 8 240-bit frames for a total of 1920 bits (240 octets).  

CMUX Incompatibility Issues

The ISDN Booster-Repeater, combined with an NT1+2, will not produce a compatible ISDN signal when connected to a CMUX ISDN Line card. 

Therefore the following deployment rules apply:

· An ISDN Booster & Repeater must not be connected to a CMUX ISDN Line Card as this service will not function. 

· If a CMUX line card is the only type of ISDN port at the exchange then the service order must be refused.

This may change in the future, but at this time, Leased Lines, DDN and ISDN PRA, have not been implemented into the Telstra CMUX environment, even though they are technically possible.

NOTE: Boosters will work with normal NT1's.

Reference Material

This first site is the Narrowband CMUX Training site, with multiple modules or courses.  I strongly recommend perusal of at least modules

1, 3 & 4.

http://www.in.telstra.com.au/ism/org901/trainingcmuxnarrowband.asp
This is the Townsville Service Specialist site that has modules on XDM, which are also recommended.

http://www.in.telstra.com.au/ism/org732/trainingmaterial.asp
CMUX technical & deployment info.

http://www.in.telstra.com.au/ism/networkdeploymentrules/7030300.asp
More V5.2 info.

http://www.in.telstra.com.au/ism/networkdeploymentrules/7090100.asp
Definitions

Term
Definition




2B1Q
2 Binary 1 Quaternary, a transmission line code, as described in CCITT Rec. G.961

ADSL
Asymmetric Digital Subscriber Line

CMUX
Customer Multiplexer

CAN
Customer Access Network

Basic (Rate) Access - BA or BRA
ISDN Basic Access service providing 2B+D channel digital service of 144 kbit/s, where B = 64 kbit/s and D = 16 kbit/s

CMEM
Customer Multiplexer Element Manager for the Narrowband Services on a CMUX

BER
Bit Error Ratio, is used to express the performance of a digital section or link and is a ratio of number of received bits in error to the total number of transmitted bits

EOC
Embedded Operations Channel, this is an Operations and Maintenance control channel provided over the U-Interface

ETSI
European Telecommunications Standards Institute

ISDN
Integrated Services Digital Network, which is an international specified service providing for digital transmission direct from the customer and includes digital switching and transmission

ITU-T
International Telecommunications Union - Telecommunication Standardisation Sector

LIBAV5G
Axe Line Interface device for ISDN via a CMUX

LT
Line Termination unit, an ISDN term for transmission equipment which terminates the U-Interface typically at the local exchange

MiniMUX
Mini-CMUX provided via a RIM housing

Nominal Load
Analogue Ports:
Onhook : 3 REN per Analogue Port 



Offhook : 700 ohm  loop per Port 

S/T ports:
As per ETSI Standard ETS 300 012

NT1, NT1Plus, NT1+2
Network Termination 1 unit, an ISDN term for transmission equipment which provides an interface between the customer equipment and the Telecommunications Network

REN
Ringer Equivalent Number as defined in ACA TS 002 1997.  One REN can be approximated by a series combination of 1 F and 4 k ohm

Repeater/ Booster
Device to regenerate the U-interface line code and extend the range of Telstra’s ISDN Basic Rate Access service

SDH
Synchronous Digital Hierarchy

SULTAN
A method of line testing utilising Test Head Robots within the Telstra Network.

S/T Interface
The ISDN interface between the NT1 and terminal equipment at the customer's premises.  For ISDN Basic Access, the S and T interfaces are electrically identical

U-Interface
The ISDN interface between the NT1 and LT at the composite exchange

V5.2
ETSI Integrated access interface standard




Refer to ITU-T Recommendation I.112 for a complete list of ISDN definitions 

Appendix

HOW TO TEST AN ISDN SERVICE ON A CMUX

1. Sultan is the main test system for CMUX, become familiar with the relevant CMUX Test Menu commands, listed on Page 28.

2. A suggested test regime for AXE would be MT, IF, LC, P.

For S12, the suggestion would be to perform a DI, DS, IF, LC, P.

3. Access NPAMS for half the necessary data for the service, this same data is available from the Sultan access screen as shown high-lighted in the S12 example on Page 31.

The relevant data is: CMUX ID - QBLHSE6,  M for Master Unit, and Panel/Slot/Channel - 4/18/8, in this example.

Note: It could be a Slave Unit, as in the AXE example on Page 31, so this is important to confirm, is it a Master or Slave?

Slave Units can be S1, S2, S3, S4, etc.  Master are simply - M.

4. To check the service and to note the other necessary data, go to CFE and under the Special Maintenance Menu, choose Opt 5 - Test External Line (& CMUX), then Opt 6 - Get V5.2 (CMUX) Information. You can also check the D - Device List & S - State of the V5.2 route, at this time. 

 Note: S12 Menu Options may vary slightly.

The relevant data is shown on Page 33 for AXE and Page 34 for S12, but is basically 3 units of data - the V5.2 User ID (8 digit No.), LCID which is normally a number 1 or 2, but can possibly be a 3 or higher, and the V5.2 User Port (1 or 2 digits in length). 

eg. V5.2ID - 12089003, V5.2 User Port - 6, & LCID 1  from the Page 33 example.

Note: An AXE LCID will only be shown as either a 1, 2 or 3 usually. But in XDM we need this digit to be entered into 2 separate fields.

The Ds C-channel and the p-data C-channel fields.

5. With the necessary data from Sultan or NPAMS and the above info. extracted from CFE, go to XDM and confirm the service is programmed correctly.

6. In XDM log into the Service Manager option and run the Query by FNN to find your service.

7. In XDM you can verify the data is correct, cancel, modify, rebuild, check alarms, etc.  See the AXE and S12 examples below. 

8. In XDM check the alarms for the Slot that the service is on, via the Profile TAB, click on the slot, and then "Launch As".

Wait for the complete alarm list to load, for every CMUX in the country, any relevant alarms for your CMUX will be picked out and presented in a separate window.

9. Quality Measurements can be initiated in XDM. But rather than an explanation in this document, go to the Townsville site mentioned in Reference Material on Page 24 and run the presentation. http://www.in.telstra.com.au/ism/org732/trainingmaterial.asp 

10. Further testing can be done in XDM in the TestMan menu option. Indials can only be tested via TestMan in XDM, but for all other types, Sultan testing may prove sufficient, except of course when 

Sultan is down.

AXE ISDN Service (Slave)
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XDM SERVICE MAN.

The upper 6 arrows in RED, represents the Data extracted from Sultan or NPAMS, the lower 4Yellow arrows, Data from CFE.

S12 ISDN Service (Master)


New SULTAN Commands

IF
ISDN Function Test
Four separate tests are performed by this test, so if the service passes this test, then you may be confident of the integrity of the service.

It does a NT1 Reset, a L1 Activation check, a Verify (Loopback) and Power Feed test.

LC
Line Circuit Test
This test performs the combined Voltage & Current checks.

FC
Feeding Current
This test is part of the LC test above.

FV
Feeding Voltage
This test is part of the LC test above.

NL
NT1 Loop Back
This test is part of the IF test above.

NR
NT1 Reset Test
This test is part of the IF test above.

General CMUX Information

XDM was upgraded to version 3.5 in Dec. 2003.

Special Services will be supported in the future, but currently are not.

Official L2 CMUX support is still Access Products at the GOC on 1300-651 346, the same area as for the RIM TMG.

The Product Specialist area on the 14th Flr. Roma St. East Tower, Brisbane are involved in CMUX development and Testing:

Bruce B. Dewar (3887 5897) has been involved in testing Boosters via CMUX and is the ISDN NT1+2 SME.

Tony A. Maddison (3887 5893) also involved in testing various ISDN services via CMUX & RIM

Brian J. White (3887 5898) as above.

Peter K. Smyth (3887 5890) as above.

You should not ring these SME's unless it is absolutely necessary; all queries should go to the GOC first up, then to L3 ISDN – Brisbane on 1800-240536 or ISDN NPMG Sydney on 1800-023599.

The Product Specialists are the last port of call, if in diabolical trouble, but we should not need to liase directly with them, L3 NPMG have that role.

Mark Durham, 8th Flr. Roma St. West Tower on 07-3887 4543, may be able to assist on Faults involving a new ISDN service being provisioned on a CMUX.

M for Master Unit.

S for Slave Unit (such as E3/2, the 2 in this example indicates S2, a Slave Unit No. 2)

But M and S do not directly correlate to an NU or AU, for instance an NU would mostly be a Master Unit, but can be a Slave in certain configurations. Use NPAMS and/or Sultan to confirm if it is a Master or Slave.

IMPORTANT:

The Service Man. main screen needs to be enlarged immediately or the centre bar needs to be moved to the left, to enable you to view the “Channel Fields”.

The P-channel data field must be populated, as it is necessary for Argent services to function, but all ISDN’s should be provisioned as Argent capable at the time of initial installation. If not populated, then fix it.

L1 alarms will not be apparent in CFE, only L2 & L3 alarms will be visible, if on a CMUX.

H’81 will usually indicate a CAN fault, either line or NT1 is suspect.

H’C1 may indicate incorrect data in the CMUX.

For S12 - Unavail may indicate the same as above.

An ISDN L1 Activation test, looks at the S-Bus as well as the U-I/Face, so this may indicate a Customer CPE problem on the S-Bus, like a S12 BA or Quick Test normally would do.

Normal Voltage is 118v +or- 2v.

Normal Current is 52ma +or- 4ma.

Don’t forget to use upper case A in front of FNN when looking for a service in the CMUX and to use F0000, F0002, etc where necessary.

At least 1 AXIS PCMS code is needed to activate a service correctly, in the CMUX.

A suggested minimum would be ISB2 and ISBPMP.

In the Results Field, you need to Right Click to view the Details. Generally, in XDM – Double clicking the left mouse button or right clicking, may reveal more info., so don’t be afraid to explore the system.

To search for all Services on a CMUX, use the Simple/Complex Search tool on the left-hand side of the XDM screen.

Report faults using XDM to the NOU Help Desk. 1800-028 300

Performance Monitoring can be established in XDM and the Results viewed in NICAD.  A maximum of 32 Performance Monitoring Tasks can be set in any 1 CMUX and can be set for 7 days Max.
http://www.in.telstra.com.au/ism/org732/trainingmaterial.asp
A Point-to-Point ISDN service should always be set to Perm L1 Act. if on a CMUX.

CMUX & Repeater (Booster) & NT1+2 combinations are not approved for deployment to the field yet, but are under trail testing by the Product Specialists, mentioned above.  So they may still get deployed in the future, if they can be made to perform satisfactorily. Beware this info may be become out of date

.

Standard NT1's are compatible with Boosters via CMUX.

If a Tech or Faultman claims there is no 100v power feed from the CMUX, try the following:

1. Block/Deblock in CFE.

2. De-activate the service in XDM Service Man, then Re-activate.

3. Ask the GOC to Re-set a possible Locked-up Port.

4. GOC to arrange suspect faulty CMUX Card replacement.

Remember, the verification of Master or Slave unit is clearly visible in the Sultan access screen on Page 31 below, whereas in NPAMS you have to go looking for it.

It is still necessary to use NPAMS, but Sultan is also very handy with this data.

Typical SULTAN Test Access Screen

AXE:

number to be tested ? 0754936218

ACCESSING WURT AXE NODE - PLEASE WAIT ...

EXCHANGE SWITCHING STAGE - WURT_LIBA

DEVICE STATE DETAILS

DEV            STATE  BLS  FTYPE  ADM  ABS   SNB           SNBST  LIST

LIBAV5G-183    IDLE        H'0   0754936218    IDLE   YES     0754938962    IDLE  END

AXE ISDN SERVICE VIA INTEGRATED CMUX

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING MTU 25011, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - QWURTE1S3, PSC, 1/20/8/A0754936218/ISDN

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

#0754936218  IDLE  SINGLE  WURT  AXE      /29    WURT_LIBA       TAC101    VER01

MTU25011    /29       AUTOMATIC TEST                                SCC#1 EST 15:25:49 21-May-2004

S12:

number to be tested ? 0732614382

ACCESSING SPNQ SYSTEM 12 NODE - PLEASE WAIT ...

EN PHYS (LOG )  &  TN   DN                TYPE        STATE

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

H'2007 (H'53E0) &    8  0732614382        ISDN        AVFREE

                                          BA CH B2    AVFREE

S12 ISDN SERVICE VIA INTEGRATED CMUX

NO REVERTIVE CALL TO THIS TEST POSITION

ACCESSING TAU 22510, TAC 101, PLEASE WAIT ...

CMUX ACCESSED - QBLHSE6M, PSC, 4/18/8/A0732614382/ISDN

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

#0732614382  IDLE  SINGLE  SPNQ  S12  S702C  Strathpine  TAC101 VER01

                                                      TAU22510  S702C

AUTOMATIC TEST                         SCC#2 EST 09:47:52 21-May-2004

AXE:

SULTAN INTEGRATED CMUX ISDN RIM ISDN ED11 AXE MTU ISDN  Test Keys

 Key    Mode    Test Type                                     Key    Mode    Test Type

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

 DE
1
Display Device Status

MO
1
Monitor

 DL
1
Display Line Status

MT
1
Multi-layer Test

 DS
1
Display Subscriber

NL
1
NT1 Loop Back

 FB
1
Foreign Battery

NR
1
NT1 Reset Test

 FC
1
Feeding Current

O
1
Open Circuit

 FG
1
Foreign Batt Gnd

P
1
Package Test

 FV
1
Feeding Voltage

R
1
Resistance

 IF
1
ISDN Function Test

RC
1
Res/Cap

 L
1
Low Scale Resistance

RG
1
Resistance Gnd

 LA
1
ISDN Layer1 Activation
SN
1
Switch Next B Channel

 LC
1
Line Circuit Test

T
1
Cancel Time Supv

 LG
1
Low Scale Res Gnd

 ?      HELP      TD     TOGGLE DISPLAY      <ESC>       RELEASE   <TAB>       RESET

 Test Mode:  1 - Single, 2 - Block, 3 - Direct, 4 - Line Reversal

S12:

SULTAN INTEGRATED CMUX ISDN RIM ISDN ED7 S12 ISDN SAS5.0  Test Keys

 Key    Mode    Test Type                                      Key    Mode    Test Type

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

 DC
1
Display Connection

L
1
Low Scale Resistance

 DE
1
Display Device Status

LA
1
ISDN Layer1 Activation

 DH
1
Display Hunt Group

LC
1
Line Circuit Test

 DI
1
Display TD Alarms

LG
1
Low Scale Res Gnd

 DL
1
Display Line Status

NL
1
NT1 Loop Back

 DP
1
Display PABX Facilities
NR
1
NT1 Reset Test

 DS
1
Display Subscriber

O
1
Open Circuit

 FB
1
Foreign Battery


P
1
Package Test

 FC
1
Feeding Current

R
1
Resistance

 FG
1
Foreign Batt Gnd

RC
1
Res/Cap

 FV
1
Feeding Voltage

RG
1
Resistance Gnd

 IF
1
ISDN Function Test

T
1
Cancel Time Supv

 ?        HELP      TD      TOGGLE DISPLAY      <ESC>      RELEASE     <TAB>       RESET

 Test Mode:  1 - Single, 2 - Block, 3 - Direct, 4 - Line Reversal

TEST KEY ?

S12 and AXE V5.2 ID/User Port Commands

Commands to view V5.2ID and User Port details.

AXE:

1. To Display an AXE CMUX Integrated ISDN Service.

ISDN Example: LIBAV5G - 6 off BLHS node.

EXUTP:DEV=LIBAV5G-6;

AN

V5ID

LCID
UP
DEV 

B
C-TYPE

BLHWA

12089003
1
6
LIBAV5G-6
1
UPC









2
UPC

2. To Display the AXE V5.2 User Ports connected to a V5.2ID.

ISDN Example: V5.2ID - 12089003.

EXUTP:V5ID=12089003, DETY=LIBAV5G,UP=ALL;

This will list all the LIBAV5G's and show the C-Type State, which should be UPC, see Page 8&10.

C-Channel data required for activating an ISDN Service is displayed using these commands.  For example LCID 1 is C-Channel 1 and LCID 2 is C-Channel 2. User Ports 0-63 equal LCID 1, User Ports 64-127 equal LCID 2 etc.

 

The "Ds C-channel" value allows for basic operation of the service, the P-data field is required for X25/Argent arrangement to operate over the service. The "P-data C-channel" field MUST be completed even if no X25/Argent arrangement currently exists on the ISDN2 service.

3. To Display the AXE device connected to a V5.2ID and V5.2 User Port.

ISDN Example V5.2ID - 12089003, User Port - 6.

EXUTP:V5ID=12089003,DETY=LIBAV5G,UP=6;

System 12:

1. To Display a System 12 CMUX Integrated ISDN Service.

Example Number - 0732614382.

DISPLAY-SUBSCR:DN=K'0732614382

2. To Display the System 12 V5.2ID and User Port connected to a Network Address.  (V5.2 Path & State Info.)

Example Network Address - H'2007&8.

DISPLAY-V5-VIRACC:VCE=H'2007,VTN=8

D and P C-Channel data required for activating a S12 ISDN Service is displayed using this command. For example: (Note this is for a different FNN to the above).


 The "Ds C-channel" value allows for basic operation of the service, the P-data field is required for X25/Argent arrangement to operate over the service. The "P-data C-channel" field MUST be completed even if no X25/Argent arrangement currently exists on the ISDN2 service.

3. To Display the System 12 Network Address connected to a V5.2ID and V5.2 U. Port.

Example V5.2ID - 6127003, User Port - 5.

DISPLAY-V5-VIRACC:ITFID=6127003,L3ADDR=5;

4. To Block the V5.2 virtual interface.

BLOCK-V5-VIRACC:VCE=H'xxxx,VTN=xxx,ITFID=xxxxxxx; (ITFID is the V5.2 ID)

5. To Unblock the V5.2 virtual interface.

UNBLOCK-V5-VIRACC:VCE=H'xxxx,VTN=xxx,ITFID=xxxxxxx; (ITFID is the V5.2 ID)

A V5.2 ID is labelled as V5-ACCESS-NETWORK

A V5.2 User Port is Labelled as ADDRESS L3/EF

LIBAV5G ABS States

Parameter
Description

ABS
Automatic blocking state


This parameter is a bit map indicating the origin of automatic blocking (Bit 7 = 1) or possible causes of traffic barring (Bit 7 = 0). The value of the bit map is printed under the heading ABS in the printout DEVICE STATE DETAILS.


Two bit maps are used. The Bit 7 (B7) of the map indicates which map is printed. The appropriate bit map is used depending on the current situation.The first map includes reasons for automatic blocking, and the second map includes reasons for traffic barring.

Note: 

The map corresponding to traffic barring is of lower priority and is printed only when no automatic blocking exists on the access.

Table 1 Parameter ABS bit map

Bit number
Bit 7 value


0 - Cause of Traffic Barring
1 - Cause of Automatic Blocking

0
Traffic barred because of Layer 1 interruption (Access Network side)
Fault in Access Network

1
Traffic barred because of Layer 2 interruption (Local Exchange side)
Reserved for future use

2
Traffic barred because of Layer 3 interruption (Local Exchange side)
Reserved for future use

3
At least one B-channel is maintenance blocked due to failed Protocol restart
Blocked from V5 system management

4
Temporary ISDN traffic restriction because of message flow control either on the access level or on the Regional Processor
Logical C-channel blocking

5
Temporary PSTN/BA traffic restriction because of message flow control on the access level
Reserved for future use

6
Reserved for future use
A reason for traffic barring on the access also exists

Note:  Bit 6 (B6) of the bit map comprising automatic blocking reasons indicates, whether or not, there is automatic blocking, and a reason for traffic barring on the access at the same time.

COMMON  CMUX  CARDS

ATLC  POTS Card - provides 30 integrated POTS via the V5.2 interface 


PMLC POTS Mirror Card - provides 16 non integrated POTS via a dedicated 2 Mb/s link 


BALC ISDN BA Card - provides 16 ISDN BA services via V5.2 interface 


ALLC Analogue Leased Line Card (8 lines) 

LTAC - A Line Terminating ADSL Card (4 channel) 

NACC - A Narrowband ADSL Combiner Card (8 channel) 


LTAC - C Line Terminating ADSL Card (12 channel) 

NACC - C Narrowband ADSL Combiner Card (12 channel)

The CMUX is a flexible access platform for providing a wide range of Customer services, including switched and non-switched narrowband services, as well as broadband.  The CMUX is managed by Cross Domain Manager XDM.
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