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Special Services via CMUX

The introduction of Special Services provisioning over CMUX, has caused some problems for CNSC testers nationally.

Namely, no training has been provided, no suitable documentation exists for referral, and no guidance for Testers, on how to check the programming for these types of Services.

Additionally, some installers have been contacting the National Data Testers phone number and expecting Testers to provide Activation functionality.

This latter issue has now been resolved and the Activation function for Special Services is now performed by the Exchange Network Management Group in Sydney.

My team now all have access to XDM and 3 team members have completed ALO00179 E-learn training course.

The rest of the team will complete the training over the next few weeks.

We will be pre-programming Special Services on C-MUX's before sending the exchange TOW to the field in TRPB. This is the same process we use for programming RIM's.

If you receive any further calls regarding programming of Special Services on C-MUX's can you direct them to:

  ENMG on 02 9209 7018.

Regards

Ian F James

Team Leader, Exchange Network Management Group

Special Service Design, Customer Care, Telstra Business and Government

Telstra Corporation Limited

Ph: 02 9209 7018

Fax: 02 9266 0202

E-mail: ian.f.james@team.telstra.com

That leaves the problem; how do we check the programming of a Special Service on a CMUX? What is correct? What are the variables we can adjust? What are some sensible initial settings? And what are the know problems?

The other question of course is; what types of Special Services can we expect to see in the real world now, provided over CMUX?  To answer this question first:

Private Lines, Voicelinks, Securitel, and DDN/FrameRelay are some of the possible service types at present.  It is technically possible to provide ISDN 10/20/30's and DDN service up to 2mbs, we may see these via CMUX in the future!

A new Special Service such as a Private or Leased Line, that is being provisioned over a CMUX, should initially have it’s design criteria (bearer, config, levels, etc) established by the Special Services Designers in Sydney (02-9209 7413) or Melbourne (03-9963 3001).

The particulars, including CMUX Tx & Rx levels for both ends should be noted in the RASS database, armed with this information, the pre-provisioning of the Special Service via the CMUX, should have already been performed by the ENMG.

If a fault report for the newly commissioned service, then lands in the Data Test area, proceed with caution, but the following info. may be helpful!

The default levels for an Analog Leased Line appearance on both ALLC cards are as follows:

EXCH end (NU)

Network Termination Point

(The lower field on the XDM screen)

Also called NE - Network End
CUST end (AU)

Customer Termination Point

(Upper field on XDM screen) 



TX Gain  = -6      (-3 preferred)


TX Gain  = +3   (-3 preferred)



RX Gain  = 0       (0 preferred)


RX Gain = -9     (0 preferred)



With respect to the above defaults levels, note that I stated default, not actual design levels, as these will most probably vary from the above default settings. (Preferred levels are given, these, I have found from real-world experience, to work ok)

The CMUX Network (Exch.) End, however, refers to the TX gain setting as the input level setting and the RX gain setting as the output level setting. The relation between the XDM and the CMUX Network End gain setting references is summarised in Table 1.

XDM Reference
CMUX NE Reference

TX Gain             
Input Level

RX Gain             
Output Level

Table 1.  XDM and CMUX NE gain setting references.

No-where does the Alcatel documentation, specify in respect to which direction we are talking about, is the TX Gain (Input Level) looking out to line, to copper cable, or is it with respect to the other end of the CMUX ???

I assume it is a Line Input Level, but if that is the case, how on earth did the Engineer who designed this technology, ever rationalise and Input signal level as a TX gain ???

Data Testers who have worked on Leased Lines via CMUX, have know for over a year now, that the setting and adjustment of levels in XDM, seemed to have the opposite affect to what was desired.  To clarify this issue, Alcatel has recently acknowledged the problem and issued the following statement:

“Presently, when a service is created and XDM sends down commands to configure the analogue leased line service, the TX gain setting is configured as the Output gain setting. Similarly, the RX gain setting is configured as the Input gain setting. This will generally lead to the situation where signals are being amplified rather than attenuated and vice-versa. (my emphasis)

An SDR (Service Defect Report) has been created to amend this problem. In the meantime, however, new services will need to be activated using a workaround.

The workaround involves two steps. Firstly, configure the service as it would normally be configured in XDM. Then secondly, the level settings (i.e. gain settings) are adjusted to the correct values at firstly the network end and then the customer end, using the CMEM interface.”

If you are dealing with a Fault Report and the levels are suspect (as they should be for all Special Services currently), then there are some possible courses of action:

1. Adjust the levels to workable values yourself, using XDM, by trial and error, this may be carried out conjunction with a Field Tech already onsite.

2. Email the GOC on “ ! GOC Access Multiplex “ providing your Contact details, Siiam Case No., and full Service Details and then utilizing CMEM they will follow a 45 step process document, to resolve the level problem.

3. For urgent cases they will accept a phone call on 1300 651 346 (Business Hrs Vic).

You will note, that if the work-around involves a 45 step process, it is time consuming and does involve an outage to the CMUX link, so until the problem is resolved by Alcatel, it may be more prudent to have a go and fix it yourself!  Your call!

There is some CMUX Technical documentation and Training material on the Intranet:

http://www.in.telstra.com.au/ism/org901/trainingcmuxnarrowband.asp
http://www.in.telstra.com.au/ism/org901/index.asp
A search under an appropriate criteria such as “cmux xxxxx” will provide further reading material for your perusal.

XDM

The first thing you will notice when accessing a Special Service via XDM, is that there are 2 ends or appearances, and the NPAMS/RASS data also confirms this.

So there are 2 fields of Panel/Slot/Channel data to confirm, and consequently twin sets of levels to line up and adjust, as well as various other settings for both ends.

Example:  N7010095P

BEWARE, this is a real Customer Special Service, but lets use it as an example in the following exercise, in checking data via XDM.

NPAMS/FACS or RASS data extract:

ROUTE       


CABLE DETAILS 
S/PAD                   

C MOOH             

13/388         

F4 DA035 (T)            

M NBUX
MOOH  
M701/26       

EZ                      

M NBUX 
YINA     
M771/24       

EZ                      

Q YINA 
YINA       
X C4          

E20 X140                

Q YINA 
YINA      
T C4          

E20 M188
2W/4W [1/11/8] 

Q YINA 
YINA      
S C4          

E20 S14371
2W/4W [2/9/1]

Q YINA 
YINA     
C NO          

E20/3 C481              

K YINA 
YINA    
D             

CA17 B300
DA005 (L/T)   

C YINA              

H CLP 

The relevant data we need to check in our example N7010095P, is shown highlighted above.

The CMUX is YINA (Yandina, Sunshine Coast hinterland), E20 Master Unit is the Network Termination Point (Exchange end), and E20 Slave Unit No. 3, is the Customer Termination Point, (Customer end).

The Panel/Slot/Channel for the Exch-end is 1/11/8 and the Customer-end is 2/9/1.

EXCH  
ECCRF
 SUITE/RCK/PNL/POSN
SCRATCHPAD       

MOOH  
CXA

GD/1B1/PAN5/POS5

M=-3DB D=0DB BN1 

NBUX  
CE1                                                                

YINA  

CYE

GD/131/PAN1/POS1

M=-6DB D=0DB BN6 

YINA  

VM9

CMUX E/U


TX=-6  RX=0      600Ω

YINA  

VL9

CMUX R/U


TX=-4  RX=-2.5  600Ω

It is fortuitous that for our example - N7010095P, the RASS Scratchpad even has the levels for the setup of the CMUX, and impedance also.

In our example service, the original line up levels set in XDM were found to be too high in one direction, causing Hybrid-type singing.   The Level 2 Data Tech. who attended the Fault, had me experiment with levels, until a satisfactory working service was obtained.

We also found, that when we adjusted the levels in XDM, the opposite occurred to what was expected at the Customer end. This was in Oct 2004, as this problem has now been acknowledged as stated above, by Alcatel, we now know the reason for this apparent mix-up. So adjusting the Tx Gain in XDM actually affects the Rx level at that point and therefore the same applies to the Rx Gain.

The other notable feature is that the line up of a typical Private Line on a CMUX requires a 3dB loss overall, in both directions, even though the actual set-up figures we enter are more like 9dB loss overall.  Inferring that the CMUX has an inherent gain of 6dB overall.
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N7010095P XDM Display

You will note the following settings for our particular service, at the Exch end (Network Termination Point):

Tx Gain is -6.0, Rx Gain is 0.0, and Impedance is 600 ohms. These setting are the same as the NPAMS/RASS details above. 

At the Customer end (Customer Termination Point):

Tx Gain is -5.0 (which really affects the Rx), Rx is -3.5 (affects Tx gain), and Impedance is 600 ohms.  These settings vary from the proposed settings in NPAMS/RASS, by an extra 1Db of loss, as this was found to solve the fault condition.  But on some other new services, we have dealt with, the change in level settings required, has been much greater.

Extra Settings are: 

No Signalling and Operation mode is 2wire, Product Code is set as PP.

The P/S/C are confirmed as accurate from our NPAMS/RASS data mentioned previously, and the Exch end is a Master Unit and the Customer end has a Slave unit No. 3.

The Matching Paths field shows the service as an Analog Leased Line, that it is In Service (connected).

As mentioned later in this document, Complex Impedance settings are not aligned to the usual Australian standard, so be cautious when choosing this setting.  I'm not saying you can't use it, just be aware that it may not be a perfect match.

Loaded cable 1,200 ohm impedance is NOT supported by CMUX.

Now I’m not sure that the figures that the design staff are using are totally accurate, because the initial high level problems causing hybrid singing, are all too prevalent.

(But we now have an explanation for this problem)

The bottom line is that you - the Tester, may have to experiment with each individual circuit you come across, to ensure the levels are optimum, in both directions.  I would advise changing 1 direction at a time by 2-3 dB only, it is after all and easy enough process to carry out, once you’ve had some practise, until you get it right.

It would be good if we could categorically state here and now, that all of this has been verified in a suitable test bed, but alas this is not the case.  What information has been provided here is from personal experience and online research only, and I won’t swear by it.

Remember that the Decibel is a unit of power ratio.  When you state the loss or gain of a circuit in dB, you give no indication of the input or output powers, but merely indicate the ratio by which the power levels will change.

Some common Power Ratios are listed below for reference:

Power Ratio

Loss/Gain

1:1


0dB

2:1


3dB

2.5:1


4dB

4:1


6dB

5:1


7dB

8:1


9dB

10:1


10dB

16:1


12dB

20:1


13dB

Introduction

The following information has been extracted from the Alcatel CMUX Manual

Alcatel's CMUX is an advanced access product that provides Multi-service and Multi-topology solutions for a wide range of network applications.

CMUX offers broadband and narrowband switched and leased lines services to both residential and business users.

CMUX is installed in CMUX housings and racks.[image: image3.png]Figure 5-8  DDN 2 Mbit/s G.703





Integrated Broadband and Narrowband

CMUX provides a single multi-service access platform for deployment of both narrowband and broadband services.

Traditional narrowband services, such as POTS, ISDN and Leased Lines.

Broadband and data services, such as ATM and IP over xDSL.

The wide range of services, technologies and topologies from the same equipment is made possible by the various types of subracks: (MLS-hb, MLS-hbe and the MiniMUX MLS-sm-T9).

Subracks are the hosts for the narrowband and broadband line cards, transmission cards, and controller cards.

CMUX can also be configured with specialised controllers or interfaces that are focused on high capacity business applications such as fibre in the loop system. (FTTP)

General Capabilities

CMUX is a distributed multiplexer which supports a full range of narrowband and broadband line cards. Support is provided for services at the NU (NUC or NUS) and AU (Slave) such as:

* POTS, including metering.

* ISDN.

* ADSL.

* Securitel via POTS.

* 4/6 wire.

* Special Services.

CMUX provides extensive capabilities for the flexible and efficient management of bandwidth and customer services. This includes:

NU and AU concentration for up to a total of 1448 POTS lines at each NU or AU.

To provide the maximum of 1448 POTS lines, four MLS-hb subracks supporting narrowband services are required at a NU or AU.

 Where an AU is located in an AGHA up to 420 POTS lines are supported.

 Where an AU is located in an ACPA up to 720 POTS lines are supported.

 Grooming or selective routing of switched and data traffic is allowed. 

 Multiplexing of ATM and TDM traffic.

CMUX is scalable both in terms of capacity and services.  In addition, it can be equipped with the following services and interfaces:

* Narrowband-only.

* Broadband-only.

* Mixed narrowband-broadband services and interfaces.

The architecture is designed to ensure that no service interruptions occur during service or system configuration. Software download is completely in the background. Software can then be activated at the appropriate time to bring new functionality on-line.

Narrowband Services

CMUX supports NarrowBand services at the NUC, NUS and AU:

Most NarrowBand services are provided via V5.2 links from the exchange.

NUC or NUS: V5.2 links are direct from exchange to NU.

AU: V5.2 links are provided indirectly via the NUC, with optical transmission or external transmission between the NUC and AU.

MiniMUX: NarrowBand services are provided by RIM/C-RIM.

CMUX also supports mirror (non-integrated) Special Services.

Main Cable Relief

Continued growth in demand for services can lead to the situation, where the capacity of the existing cable plant will be exceeded.

Additionally, the age or condition of existing cable plant can be unsuitable for the deployment of new high-speed services to customers.

CMUX can be rapidly deployed to provide the required cable relief.
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As well as addressing the immediate problem of insufficient capacity, or poor service quality, deployment of the CMUX provides the platform for delivery of a range of new services.

The use of fibre to position the CMUX AU close to the customer, provides the benefits of higher quality of transmission and typically higher data rates for analogue modems.

Fully integrated V5.2 (ISDN), ADSL and Special Services can be provided in areas where it may not have been previously possible.

Mirror Service - AU to NUC

Special Services are supported using a mirror (non-integrated) mode. They are carried by one or more 2 Mbit/s links, which are dedicated to mirror services.

At the AU, the service from the line card is routed via the NEHC-P, cabled to the EOTCA, and carried via a separate 2 Mbit/s link to the NU.

At the NUC, the services carried by the mirror link are routed via the Narrowband bus, to the line card supporting the Special Service.

Mirror services include:

* 6W Tie Line.

Connects two PABXs. Uses an ALLC at the NU and AU.

* Analogue PABX Indial.

Uses an ATLCC at NU and a PMLCC at AU.

* PABX Outdoor Extension (ODX).

Uses an ATLCC at the NU and a PMLCC at the AU.

* Securitel.

Uses a PMLCC at NU and an ATLCC at the AU.

STU is connected to the line at the Customers premises.

* DDN 2Mbit/s or Nx64.

Carried by a 2 Mbit/s tributary of the EOTCA between the NU and AU. At the AU this is cabled from the EOTCA to an HDSL line card (HLTCA).  The customer interface is provided by an HDSL NT.  ISDN PRA can also be supported similarly.
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NUC with Multiple AU and NUS

(1) V5.2

Each AU or NUS has one or more separate V5.2 interfaces.

If internal CMUX optical transmission is used, the V5.2 interface links from each AU or NUS are accessed at the NUC via the EOTP below the corresponding EOTCA, and routed via the DDF to the exchange V5.2 interface.

V5.2 based services hosted directly by the NUC are supported by separate V5.2 interfaces at the NUC. The links of this interface are accessed via the NEHP below the NEHC-P at the NUC.

(2) Mirror

Special Services from each AU or NUS are routed via the Narrowband bus of the NUC to the line card supporting the Special Service.  The services are then cross-connected to the appropriate Special Services network MDF.

(3) ATM

The ATM traffic from each AU or NUS is carried to the NUC in IMA format and converted back to the internal ATM format by a PAIC.  The traffic is then multiplexed by the AANC or ASCC-S via the Broadband bus.

Narrowband Bus (NLC)

Narrowband services use the NLC bus.  This is a bi-directional, point to multi-point time division multiplex bus operating at 51 Mbit/s.  It has 810 timeslots for providing connections between cards, which can be used for traffic, signalling or OA&M as

required.

Basic communication between the NarrowBand Controller (NEHC-P) and other cards is achieved by a multi-point HDLC based channel carried via a single timeslot.

The NLC bus is part of a distributed cross-connection matrix.

The NEHC-P allocates timeslots for connections between itself and other cards. When a cross-connection is required, the NEHC-P communicates the selected timeslot to the relevant card, and the connection is then established.  Each card has access to all

timeslots.

A bus extension facility can extend the bus from the first subrack at a NE (NU or AU) to the other subracks in the same NE.

The speed and capacity of the bus is unchanged with the system functioning as a single logical Network Element (NE) spread over multiple physical subracks.

The first subrack in the NE is accessed via the NEHP or HBMP/HBEP.  

Each subsequent subrack in the NE is equipped with an NSEC to control the NLC bus within the subrack.

NU (Master) and AU (Slave)

As well as providing NarrowBand services directly from a NU, they can be provided from a subtended AU, as shown in Figure 3.

Each AU provides a separate V5.2 interface which is transported to the NU, where the V5.2 links are connected directly to the V5.2 interface of the LE.  If required, multiple V5.2 interfaces may be provisioned within an AU, transported to the NU and connected to separate V5.2 exchange interfaces.

Customer services are associated with a particular V5.2 interface to provide number portability or to access required supplementary services.
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Figure 3 Typical Narrowband Services from NU and AU

Special Services can be supported in mirror (non-integrated) mode between AU and the NU using separate 2 Mbit/s links.

In the NU, mirror services are passed from the optical transport card (EOTCA) via cabling to the NEHC-P, and then via the NLC bus to the appropriate mirror line card.

Narrowband Line Cards

Narrowband cards are supported by CMUX ANR2.0 Phase 2 and later releases.

(1) ALLC - Analogue Leased Line Card (2W/4W (+ E&M))

The ALLC supports various types of Leased Line services.  It provides 8 customer lines, which may be 2W or 4W VF, with or without E&M signalling.  The ALLC is typically used to provide 6W Tie Lines between PABXs.  The ALLC card is equipped in any LIM slot at an NU or AU.

Customer interfaces are physically accessed via the LFSPB plug located below the ALLC in the plug area of the subrack.

(2) ATLCC - 30 Line POTS Card

The ATLCC is a 30 line POTS line card which provides 2-wire VF interfaces for customer lines.  Customer lines are physically accessed via the LFSPB in the plug area of the subrack.

(3) BALCF - ISDN BA line card

The BALCF provides the interface for connection to an ISDN Basic Access NT.  Each BALCF provides 16 customer lines.  These are physically accessed via the LFSPB in the plug area of the subrack.

(4) HLTCA - HDSL line card

The HLTCA is an HDSL-LT and provides the interface for connection to an HDSL-NT.  Each HLTCA has line pairs for HDSL based services.  These can provide either four single-pair customer interfaces, or two customer interfaces, which use two pairs each.  External connections on the HLTCA are physically accessed via an PRCP located below the HLTCA in the plug area of the subrack.

(5) PMLCC - POTS mirror line card

The POTS Mirror Line Card (PMLCC) supports mirror mode (non-integrated) POTS, reverse POTS and Indial services.  The card is equipped in LIM slots in an NU or AU.

Each PMLCC provides 16 line circuits.  These are physically accessed via the LFSPB in the plug area of the subrack.

V5.2 ISDN Lines

A CMUX NU being used only for ISDN can be equipped with ISDN cards, which have hardware support for up to 944 V5.2 ISDN lines.  The assumed configuration consists of four subracks.  In this assumed configuration, all the subracks are MLS-hb equipped as main or extension subracks:

 The main subrack is a MLS-hb equipped with:

 NEHC-P.

 TARCB.

 TACCB.

 14 x BALCF.

 The three narrowband extension subracks are each a MLS-hb equipped with:

 NSEC.

 15 x BALCF (MLS-hb) or 17 x BALCF (MLS-hbe).

Note: An NU may be equipped with ISDN cards for up to 944 ISDN lines

(assuming four MLS-hb).

An AU may be equipped with ISDN cards for up to 496 ISDN lines

(assuming two MLS-hb).

Mirror Lines

The design of CMUX assumes that, where possible, Narrowband services are supported via a V5.2 interface.  Services are supported as mirror (non-integrated) services by exception.

The maximum number of mirror services, which can be supported by a CMUX is determined by the capacity of the Narrowband (NLC) bus, rather than the number of line cards, which can be equipped in a subrack.

Each CMUX NU or AU can support up to 300 mirror services.  These include mirror POTS, mirror payphone, and mirror PABX.

Mirror services supported by a CMUX NU are cross-connected to associated lines of one or more subtended AUs as required.  Each line of an NU mirror line card may be connected to lines of separate AUs.  For example, the first four lines of an NU line card may connect to AU1, while the next two connect to AU2, etc.

CMUX ANR3.2.1 (Narrowband and broadband).

* Local broadband services.

* Local Narrowband services.

* Parent broadband services for one or more CMUX AU or NUS.

 Later shipments will be able to parent Narrowband services for one or more CMUX AU or NUS. These services are:

* Transparent.

No processing in the NU.

This is applied for V5 and Leased Line services.

* Mirror (non-integrated).

This system converts the signalling streams coming from the CMUX AU into mirror analog interfaces towards the exchange.  This is used for Securitel and old PABX services.

* Leased Line Grooming:

Separates the Leased Lines (LL) traffic from the Mirror traffic coming from RUs, before entering the LL network.

AU, MiniMUX and NUS

Subtended NU (NUS) are supported by CMUX ANR2.0 Phase 1 and later.  They are installed at exchanges.

AU's are supported by the CMUX ANR2.0 AU release and later releases.

An AU can be installed in:

* Above Ground Housings (AGHA)

* AU Customer Premises Racks (ACPA)

* Telstra Access Hut (TAH)

MiniMUX is installed in RIM/C-RIM housings and racks.

The following services can be provided from an AU or a NUS:

* POTS including metering.

* ISDN.

* ADSL.

* Securitel.

* n x 64 Leased DDN lines.

Network interfaces at the AU or NUS can be based on Optical PDH, with a maximum useable bandwidth of 16 x 2 Mbit/s.

*  Up to 4 x 2 Mbit/s links are used to form an IMA link to the NUC for broadband services.

*  The remaining links are used for Narrowband services and Special Services.

Note: Initial shipments of CMUX ANR2.0 Phase 2 and CMUX ANR3.2.1 did not support Narrowband services subtended from a NUC.  In these shipments, a NUS supported Narrowband services via V5.2 interfaces to a co-located exchange.

Interfaces

The available customer interfaces depend on the mode of operation of the channel (V5.2 or Mirror). Availability of a service also depends on the Release of CMUX.
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DDN 2 Mbit/s G.703

Function
To provide DDN 2 Mbit/s G.703 services to the customer's premises. This service is provided via E1 links.

Typical scenarios are shown in Figure  5-8.
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Note: The above section talks about ISDN PRA CPE & Cards, but I'm sure they meant to say DDN, as G.703 & G.704 are definitely DDN standards.
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Narrowband Line Cards

ALLC - 3EC 41112 Axxx

The ALLC (Analogue Leased Line Card) supports up to eight customer lines, which may be 2W, 4W or 4W E&M.

The ALLC supports the following services:

* 64 kbit/s A law (G.711 ITU-T).

ALLC - Features and Functions

Features of the ALLC are:

* Customer line interface for eight analogue leased lines.

* Electrical line termination.

* E/M signalling interface.

* A/D conversion and PCM coding.

* Channel insertion and extraction into 2 Mbit/s frame.

* Onboard Controller (OBC).

* Onboard DC/DC converter.

Note: The ALLC requires a 30 pair cable to the MDF or CCF from the plug located beneath the slot containing the ALLC.

ALLC - Interface - Electrical

(1) Customer line interface

The ALLC provides eight identical customer line interfaces.

Each of the eight channels can be configured independently in two different modes:

* Two-wire access port connection.

* Four-wire access port connection.

Interface Specification 

Range

Impedance 



600W

Current limit 



50 mA

Bandwidth 



300 to 3400 Hz

Gain (Rx and Tx) 


-14 dBr to +4 dBr

Note: Complex impedance selection is not intended for use in Australia.

Complex impedance on the ALLC is 270ohms + 750ohms // 150nF.

This is not the Australian complex impedance standard. Use of this impedance will give a different performance to that which would be expected for the Australian complex impedance standard.

(2) Signalling interface

ALLC provides an E&M signalling interface per channel with the following electrical characteristics:

Item 





Value

Number of E/M pairs per channel 

1 or 2

Protection

Max. overcurrent over E wire 

<100mA

Max. resistance in E wire 


< 50ohms (earth state)

Activating conditions in M wire

ON 





M-wire detects ground

when 0 < R < 200ohms

OFF 





M-wire detects open

when R > 20 Kohms

Residual voltage in E wire 


</= 2V

Note: The signalling interface is for indoor use only.  It must not be connected to cabling which is routed external to the building.

ATLCC - 3EC 42053 ABxx

The ATLCC (Analogue Telephone Line Card) is a 30 Line POTS Card for CMUX.

ATLCC - Features and Functions

Features and functions of the ATLCC are:

* DC feed.

* AC impedance termination.

* Digital to analog (receive path) and analog to digital (transmit path) conversion.

* Insertion of ringing signal on customer lines.

* Loop supervision:

   On/off hook detection.

   Dial pulse detection.

   Ring trip detection.

* 12kHz meter pulse generation.

* Test access.

* Overcurrent detection.

* Protection from overvoltages.

* Echo cancelation.

* Onboard DC/DC converters for supply of all feed voltages and internal supply rails.

* Supports Securitel (Mirror only)

* Manually initiated hybrid balancing.

ATLCC - Interface - Electrical

The ATLCC provides external electrical interfaces for thirty POTS lines.  These are connected via the front connector on an LFSPB plug below the ATLCC.

If the customer line carries broadband services as well as Narrowband service, ADSL triplets and/or ADSL twins are used to multiplex the Narrowband services from an ATLCC with the broadband services from the LTACs.

Electrical characteristics of the POTS interface on the ATLCC are:
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BALCF - Features and Functions

Features and functions of the BALCF are:

* 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 supply of all feed voltages and internal supply rails.

HLTCA - 3EC 40081 Abxx

The HLTCA (HDSL Line Termination Card) is the CMUX HDSL Card.

The HLTCA supports four 2 Mbit/s customer interfaces of one pair each. Alternatively it provides two 2 Mbit/s interfaces of two pairs each for double the transmission distance.

The customer interfaces connect to an HDSL Alcatel 1512 NT.

The HLTCA is located in a line card slot in a subrack.

Note: The HLTCA is not used in CMUX releases ANR2.0 or ANR3.2.1.

HLTCA - Features and Functions

Features and functions of the HLTCA are:

* Customer interfaces:

* Two HDSL interfaces of two pairs each, or

* Four HDSL interfaces of one pair each.

* Power feed for remote HDSL NT.

* Transport of:

* 2 Mbit/s structured according to the ITU-T Rec. G.704.

   This can contain Nx64 Kbit/s services, Leased Line, or Primary Rate Access to

   ETSI Rec. ETS 300 233.

* 2 Mbit/s unstructured.

* 2 Mbit/s G.703 transparent (local G.703).

* Onboard DC/DC converter.

* Manages alarms for the remote HDSL-NT.

* 2B1Q line code.

* Line interface protection.

   Each line interface has protection against overvoltages.

* The HDSL line can be either synchronised to the NLC clock or free running.

   This does not impact the actual frequency of the transported E1 which can be

   synchronous with respect to the CMUX frequency.

* The HLTCA can power feed the remote HDSL-NT.
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PMLCC - 3EC 41172 Acxx

The PMLCC is the POTS Mirror Line Card.  It is used in conjunction with one or more ATLCC cards to provide 16 mirror (non-integrated) services.  Other lines on the ATLCC(s) can be configured for other services.  There is no mandatory 1:1 relationship between one PMLCC and one ATLCC.

* Normal configuration is for a PMLCC at the NUC with one or more ATLCC cards

   at the NUS or AU.  This provides mirrored services to the customer lines.

* The alternative configuration has a PMLCC at the NUS or AU and one or more

   ATLCC cards at the NUC.  This is used for Special Services such as PABX indial.

* Individual mirrored lines connected to one or more ATLCC cards are groomed to

   the lines on the PMLCC.  Other channels on the ATLCC cards are generally

   integrated.

PMLCC - Features and Functions

Feature and functions of the PMLCC are:

" Sending of decadic pulses or passing of DTMF signals.

" Generation of Timed Loop Break.

" Ring detection.

" 12 kHz metering detection.

" Reversal detection.

" Securitel support by passing 37 Hz pilot tone.

" Overvoltage Protection.

PMLCC - Interface - Electrical

The PMLCC provides external electrical interfaces for sixteen mirror POTS lines. These are connected via the front connector on an LFSPB plug below the PMLCC.
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DURCC - Interface - Electrical

There are no external electrical interfaces on the DURCC.  All interfaces are via the subrack backplane to other cards in the CMUX system.
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Ringer reach (maximum distance at which a ring voltage of 50V across a 3 REN load can be achieved) is 7km of 0.4 mm cable.

This corresponds to a line resistance of 1,900 Ohms.

The DURCC can be used to provide ring for up to 480 customer lines with the following assumptions:

* Average line load of 3 REN.

* Average traffic of 0.2E.

* Call duration of 180 seconds.

* Average ring duration of 20 seconds.
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Appendix G      Line Tests

CMUX can perform an extensive range of line tests to identify and locate faults in customer lines, customers equipment and in CMUX line cards.

Line test functions are provided by the TACCB, 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.

Tests supported for different types of lines/line circuits are shown in the table in Section G.2.

Note: Line tests are initiated from SULTAN via the Cross Domain Manager

(XDM) and CMEM.   They may also be initiated by CMEM.
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Adaptive Hybrid Balancing

The line circuit of each POTS line is equipped with a DSP based electronic 2W/4W hybrid circuit.  When a line is configured to use selected balance impedance, the coefficients of the DSP are set to pre-calculated values, which provide optimum Balance Return Loss against the specified balance impedance.  When used with

real lines however, the achieved Balance Return Loss may be less than optimum.

Adaptive Hybrid Balancing is the process of adjusting the digital filter coefficients to improve the achieved Balance Return Loss against actual customer lines.  The process involves the use of the TACCB and is implemented as a customer assisted test.  This

requires the tester to call the customer (Ring And Speak To Customer) and ask the customer to cover the handset microphone before proceeding with the process.

When Hybrid Balancing is initiated, the current Balance Return Loss is measured at three frequencies (low end, middle and top end of VF band) using sine waves generated by the TACCB.  If the measured results do not achieve a set threshold, the training process continues.

This involves the TACCB generating a digital impulse which is applied to the customers line via the line circuit with the digital hybrid disabled.  The returned digital impulse response is captured and used to calculate new digital coefficients.  The Balance Return Loss is measured again to verify the improvement in performance

and the new coefficients are stored in non-volatile memory.  If the result does not achieve an improvement, the default coefficients are restored.

When a customers line is configured to support a Securitel service, the adaptive hybrid balance function is not supported.  A request to initiate hybrid balancing of a line, which is supporting Securitel, will be rejected.
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