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Chapter 1 USING THIS GUIDE This section describes who should read this guide, how it is organized, and what conventions are used in the document.



IN THIS CHAPTER Who This Guide Is For...........................................................................................9 What This Guide Covers.......................................................................................9 What You Should Already Know ......................................................................9 Safety Signs Conventions ................................................................................. 10 Typographical Conventions............................................................................. 11 Mouse Operation Conventions...................................................................... 12 Chapter Organization......................................................................................... 13 Using Tejas Product Documentation........................................................... 13 Related Documents............................................................................................. 14



WHO THIS GUIDE IS FOR This document is intended for Network Operators and System Engineers to help them understand the hardware of the system.



WHAT THIS GUIDE COVERS This document provides information on hardware configuration, functions, capabilities, limitations, and physical characteristics of the product.



WHAT YOU SHOULD ALREADY KNOW Before you read this guide you need to be familiar with the general operating principles and procedures associated with the product. You must be fully trained to handle the equipment under minimum supervision.
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SAFETY SIGNS CONVENTIONS To prevent personal injury, equipment damage, and service interruptions, you must follow all precautionary messages given in the document in addition to all the local safety standards required by your company. The following symbols inserted in the document at various places represents important situations. SYMBOLS
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MEANING



REPRESENTS



Caution



Situations that could result in equipment damage or loss of data.



Danger



Situation that could cause bodily injury. Failure to observe this precaution may result in personal injury, death, or equipment damage.



Hot Surface



Situation that could result in bodily burns.



Optical Safety



Staring directly into the optical connector output beam may cause irreparable damage to your eyes and even leading to loss of eye sight.



Electric Shock Risk



Failure to observe this precaution may result in personal injury, death, or equipment damage.



Static Discharge Warning



Handle the equipment wearing a grounding wrist strap to discharge the static buildup. Failure to observe this precaution may result in equipment damage.



Chapter 1 Using this Guide



TYPOGRAPHICAL CONVENTIONS Before you start using this guide, it is important to understand the terms and typographical conventions used in the document. The following kinds of formatting in the text identify special information. FORMATTING CONVENTION



TYPE OF INFORMATION



 Procedures



Step-by-step procedures. You can follow these instructions to complete a specific task.



Special Bold



Items you must select, such as menu options, command buttons, or items in a list.



Emphasis



Use to emphasize the importance of a point or for variable expressions such as parameters.



CAPITALS



Names of keys on the keyboard, for example, SHIFT, CTRL, or ALT.



KEY+KEY



Key combinations for which the user must press and hold down one key and then press another, for example, CTRL+P, or ALT+F4.



NOTE:



Means reader take note. Notes contain helpful suggestions or references to materials not contained in this manual.
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MOUSE OPERATION CONVENTIONS CONVENTION



DESCRIPTION



Click



Refers to pressing and releasing a mouse button to select a screen object.



Double-click



Refers to pressing and releasing a mouse button twice in succession while the cursor is positioned over an object onscreen.



Drag



Refers to the function of the mouse by which an element on the screen of a monitor is moved with the cursor, while holding down the mouse button and moving the mouse.



Right-click



Refers to pressing the right button on a two-button mouse.



Wheel button



Refers to the third (middle) button on the mouse.
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Chapter 1 Using this Guide



CHAPTER ORGANIZATION This document is organized as follows: CHAPTER



DESCRIPTION



TJ1270 - Overview on page 15



This chapter gives the basic introduction of the TJ1270 Network Element.



Power Supply Units on page 19



This chapter describes about the Power Supply Unit used in the TJ1270 Network Element.



Cross Connect Cards on page 31



This chapter describes about the cross connect card used in the TJ1270 Network Element.



Ethernet Tributary Cards on page 43



This chapter describes about the Ethernet tributary cards used in the TJ1270 Network Element.



PDH Tributary Cards on page 49 This chapter describes about the PDH cards used in the TJ1270 Network Element. Gigabit Ethernet Transport Cards on page 59



This chapter describes about the Gigabit ethernet transport card used in the TJ1270 Network Element.



Ethernet Switching Cards on page 63



This chapter describes about the Ethernet switching card used in the TJ1270 Network Element.



Optical Tributary Cards on page 71



This chapter describes about the Optical tributary cards used in the TJ1270 Network Element.



USING TEJAS PRODUCT DOCUMENTATION The following Tejas product documentation set helps you use the range of Tejas products:



 The Hardware Description document explains hardware configuration, functions, capabilities, limitations, and physical characteristics of the product.



 The Installation and Commissioning document provides information on installing the product and to initially configuring it to the point of verifying its proper operation in the network.



 The User Interface Guide introduces and orients service providers to the content, function, and organization of the user interface that support the network elements.
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RELATED DOCUMENTS This document needs to be used in conjunction with the following documents. DOCUMENT NAME



TEJAS PART NUMBER



DESCRIPTION



Installation and Commissioning Procedures



127-DOC000012-E



This document provides information to install the product and to initially configure the product to the point of verifying proper operation of the product in the network.



User Interface Guide



127-DOC000013-E



This document introduces and orients service providers to the content, function, and organization of the user interface that support the network elements.
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Chapter 2 TJ1270 - OVERVIEW The TJ1270 Service Access Node is an ultra-compact and cost-effective customer premises bandwidth provisioning equipment designed to meet low or medium capacity bandwidth service demands. The TJ1270 is an STM-1/4, 1U high, single-slot product, supporting crossconnect fabric, timing/synchronization subsystem, and control processor subsystem on the base card. It also has redundant power supply modules enabling power supply redundancy as well as power source redundancy. The TJ1270 can be configured as a Terminal Multiplexer (TMUX) or an Add-Drop Multiplexer (ADM), with E1, E3, DS1, DS3, or 10/100/1000 Mbps Ethernet service interfaces and trunk interfaces at STM-1/OC-3 and STM-4/OC-12 rate.



FRONT PANEL Figure 1: TJ1270 System



PHYSICAL DIMENSIONS Table gives the physical dimensions of TJ1270 network element. DIMENSIONS



VALUE



Height



44 mm
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DIMENSIONS



VALUE



Width



445 mm without mount angles



Width



495 mm with mount angles



Depth



250 mm without guide and rear-end supply



Depth



330 mm with guide and AC power supply



CARDS OVERVIEW Table below gives a brief overview of the cards supported by TJ1270. CARDS



FEATURES



DPU5



 Provides stable DC power supply from an input DC source.  Dual feed -48V front end supply.



DPU6



 Dual feed -48V redundant feedback supply  Input voltage monitoring.  Total output power is 48 W.



APU6



Provides DC power output of 50 W from an input AC voltage. Redundant power supply.



TXC8



 Two STM-1 (OC-3)/STM-4 (OC-12) optical ports with pluggable optics (SFP).



 Provides 4xFE Ethernet port and 21E1 interface. TA11



 Provides line interface to 21 E1 channels.  E1 interfaces on 120 ohm Telco connectors.



TET63ME



 Has two Euro connectors each of 4x32 pins at the front Providing line interface to 63 E1 channels.



 E1 input through Metral connectors. TET63LFH



 Provides line interface to 63 E1 channels.  Has two LFH connectors each of 4x40 pins at the front providing an interface for 63 E1 channels respectively.



TE33



 Provides line interface to 3xE3/DS3 channels.  The 3 ports can be independently configured as E3 or DS3.  E3 input through 6 BNC connectors.



A018



 Provides up to eight STM-1/OC-3 or two STM-4/OC-12 ports or four STM-1/OC-3 and one STM-4/OC-12.



 Supports MSP/SNCP protection pairing with ports of the same



card or pairing with ports of other tributary (not aggregate card
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CARDS



FEATURES



ports) cards.



 Ports of this card supports DCN over DCC-M/DCCR/F1/F2/F3/F2F3. A018R2



 Provides up to eight STM-1/OC-3 or two STM-4/OC-12 ports or four STM-1/OC-3 and one STM-4/OC-12



 Supports MSP/SNCP protection pairing with ports of the same



card or pairing with ports of other tributary (not aggregate card ports) cards



 Ports of this card supports DCN over DCC-M/DCCR/F1/F2/F3/F2F3 TP01



 Provides line interface to Eight FE (Fast Ethernet) ports  FE input through RJ-45 connector.  Supports functionalities like VCAT/LCAS.  Backhaul capacity STM-1/OC-3.



TP02



 Provides line interface to Four FE (Fast Ethernet) ports and four FX (optical) ports.



 FE input through RJ-45 connector and FX input through LC connectors.



 Supports functionalities like VCAT/LCAS.  Backhaul capacity STM-4/OC-12. TR01



 Provides line interface to 2xGE ports.  GE input through SFPs.  Supports hitless LCAS.  Backhaul capacity 4xSTM-1.



ELAN02



 Provides line interface to 8x10/100 Mbps (FE) and 2xGE ports.  Supports EoS applications with an uplink bandwidth of STM4/OC-12.



 Capable of L2 level switching. ELAN02 R2



 Provides line interface to 8x10/100 Mbps (FE) and 2xGE ports  Supports EOS applications with an uplink bandwidth of STM4/OC-12



 Capable of L2 level switching
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EMI SPECIFICATIONS SPECIFICATION



STANDARD



EMI



EN55022, EN61000



Safety



CSA 60950, CSA 60825-1
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Chapter 3 POWER SUPPLY UNITS This chapter describes the Power Supply Unit (PSU).



IN THIS CHAPTER DC Power Supply Unit - DPU5 ....................................................................... 20 DC Power Supply Unit - DPU6 ....................................................................... 24 AC Power Supply Unit - APU6........................................................................ 28
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DC POWER SUPPLY UNIT - DPU5 The DC Power Supply Units (DPU5) is a part of the base TJ1270 network element. The DPU5 module is plugged in at the front of TJ1270. Each DPU5 delivers 90 W power output with primary and secondary voltages being 48 V and 12 V respectively.



The DC input cable connected to the input connector must be first removed before the card is jacked out from the system. When removing a card, the unit should not be replaced into the system for at least 5 seconds to ensure that input capacitors have discharged.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



Do not touch the heat sinks on the unit just after removal.



FRONT PANEL DESCRIPTION The front panel of DPU5 provides dual feed power connectors and a power LED to indicate the status. Figure 2: DC power supply unit - DPU5



OPERATING PARAMETERS SPECIFICATION



RANGE



Input Voltage Range



40 V to 60 V DC
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SPECIFICATION



RANGE



DC Output voltage



12 V DC at 7.5 A



Maximum Output Power 90 W Fuse



4 Amps slow-blow fuse



PROTECTION DPU5 has the following protections: 



Input redundancy and reverse polarity protection







Input under-voltage







Input/Output over voltage







In-rush current







Output Over current/Short circuit



HARDWARE MONITORING The Power supply card supports the monitoring of the following parameters: 



Input voltage







12 V output
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Note: The accuracy of all these measurements is ± 5%.



OPERATIONAL SPECIFICATIONS Table gives the detailed operational specifications of the DC Power supply unit. SPECIFICATION



RANGE



Input voltage range



40 V to 60 V DC



Reverse polarity protection



Continuous



Input current



2.65 A Continuous, 3 A Max



Operating temperature range



-4° C to 55° C



Output voltage



12 V ± 0.5 V at 7.5 A



Output current



7.5A at (-40° C to 55° C) and 5A at (50° C to 65° C)



Ripple



120 mVP–P at 12V output



Dynamic response



1000 mV (50% to 100% load step)



Efficiency



> 75% @ > 50% load, 48 V input



Fuse



4 A Slow-blow fuse



Input Under voltage protection



 Recovery: 37.5 V ± 2.5 V  Shutdown: Recovery - 2.5 V



EMI/EMC/Safety compliance  IEC 60950-1  EN 60950-1



 UL 60950-1  In-rush Current limiting as per ETSI EN 300 132-2  ETSI EN 300 386 v1.3.2 (2003-05) requirements as applicable (equipments operating in telecommunication centers)



 ETSI EN 300 019 Part 1-1  EN55022 Class A  EN61000-4-4 (500V)  ESD (8.0 kV contact discharge and 8.0kV-15kV Air Discharge)
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SPECIFICATION



RANGE



Hold-up time (Interruption)



2 ms



Power interface



 Input: Two nos. of 3-pin single level connector Phoenix 1827871



 Output: Card edge type connector Protections



 Output short-circuit (Hiccup Mode)  Output over-current  Output over-voltage  Input reverse polarity  Input under-voltage



Status indication



Status LED (Green): Indicates presence of output voltage
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DC POWER SUPPLY UNIT - DPU6 The DC Power Supply Units (DPU6) is a part of the base TJ1270 network element. The DPU6 module is plugged in at the rear of TJ1270. Each DPU6 delivers 90 W power output with primary and secondary voltages being 48 V and 12 V respectively.



The DC input cable connected to the input connector must be first removed before the card is jacked out from the system. When removing a card, the unit should not be replaced into the system for at least 5 seconds to ensure that input capacitors have discharged.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



Do not touch the heat sinks on the unit just after removal.



FRONT PANEL DESCRIPTION The front panel of this unit provides a dual feed power connector and power status LED for indication. Figure 3: Power supply Unit - DPU6



FUNCTIONAL DESCRIPTION The DPU6 consists of a single output DC-DC converter and all the cards including the base card, have hot-swap controller and buck converters as required. The output voltage is set to 12 V. The cards are required to derive the suitable voltages from the stable 12 V supplied by the DPU6.
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OPERATING PARAMETERS SPECIFICATION



RANGE



Input Voltage Range



40 V to 60 V DC



DC Output voltage



12 V DC at 6.25 A



Maximum Output Power 90 W Fuse



4 Amps slow-blow fuse



PROTECTION DPU6 has the following protections: 



Input redundancy and reverse polarity protection







Input under-voltage







In-rush current



HARDWARE MONITORING The Power supply card supports the monitoring of the following parameters: 



Input voltage







12 V output
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Note: The accuracy of all these measurements is ± 5%.



OPERATIONAL SPECIFICATIONS Table gives the detailed operational specifications of the DC Power supply unit. SPECIFICATION



RANGE



Input voltage range



40 V to 60 V DC



Reverse polarity protection



Continuous



Input current



2.65 A Continuous, 3 A Maximum



Operating temperature range



-4° C to 55° C



Output voltage



12 V ± 0.5 V



Output current



6.25A @(-40° C to 50° C) and 5A @(50° C to 65° C)



Ripple



120 mVP–P @ 12V output



Efficiency



> 75% @ > 50% load, 48 V input



Fuse



4 A Slow-blow fuse



Input Under voltage protection



 Recovery: 37.5 V ± 2.5 V  Shutdown: Recovery - 2.5 V



EMI/EMC/Safety compliance  IEC 60950-1  EN 60950-1



 UL 60950-1  In-rush Current limiting as per ETSI EN 300 132-2  ETSI EN 300 386 v1.3.2 (2003-05) requirements as applicable (equipments operating in telecommunication centers)



 ETSI EN 300 019 Part 1-1  EN55022 Class A  EN61000-4-4 (500V)  ESD (8.0 kV contact discharge and 8.0kV-15kV Air Discharge) Hold-up time (Interruption)
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0.5 ms



Chapter 3 Power Supply Units



SPECIFICATION



RANGE



Power interface



Input: 3-pin x two single level connector Phoenix 1842924



Protections



 Output short-circuit (Hiccup Mode)  Output over-current  Output over-voltage  Input reverse polarity  Input under-voltage



Status indication



Status LED (Green): Indicates presence of output voltage
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AC POWER SUPPLY UNIT - APU6 The AC Power Supply Unit (APU6) is a part of the base chassis of TJ1270 network element. The APU6 module is plugged in at the rear of TJ1270. The APU6 supports load sharing (not true current sharing) of supply and provides a stable DC power to other cards in the system. The APU6 delivers 75 W DC power output with output voltage of 12 V with maximum current of 7.5 A



The AC mains cord connected to the input connector must be first removed before the card is jacked out from the system. When removing a card, the unit should not be replaced into the system for at least 5 seconds to ensure that unit capacitors have discharged.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



Do not touch the heat sinks on the unit just after removal.



OPERATING PARAMETERS PARAMETER



SPECIFICATION



Input Voltage Range



100 V - 240 V AC



Output Voltage



12 V DC at 7.5 A maximum



Output Power



90 W



Input Fuse



3.15 Amps slow-blow SMD fuse



FRONT PANEL The APU6 card fits into the rear of the TJ1270 network element. The face panel of this unit provides power connector and a local safety ground connection.
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Figure 4: Power supply Unit - APU6



FUNCTIONAL DESCRIPTION The power supply unit for the TJ1270 consists of a single output AC-DC Converter with the output voltage 12 V DC. The cards are required to derive the suitable voltages from the stable 12 V supplied by the PSU. The serial EEPROM is used to store the part number, serial number and the manufacturing/testing data.



PROTECTION APU6 has the following protections: 



Output short-circuit







Output over-voltage







Over-Temperature



The APU6 supports the monitoring of following parameters: 



12 V internal output voltage







Board temperature







Fan speed
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DESIGN SPECIFICATIONS Tables below gives the operational specifications of the APU7 card. PARAMETER



SPECIFICATION



Input voltage range



Normal operation: 100 V – 240 V AC



Input current



1.5 A Maximum



Maximum operating Ambient Temperature



0oC to 50oC



Output Voltage



12 V ± 0.5 V at 7.5 A maximum



Output Current



7.5 A continuous



Output Power



90 W



Ripple



120 mVp-p



Dynamic Response



800mV (50% to 100% Load step)



Efficiency



75% @ >50% Load, 230V input



Fuse



 3.15 Amps slow-blow fuse.  Fuse Type: Little Fuse 0465 3.15



EMI/EMC/Safety Compliance



EN55022 Class A



Hold-up time



20 ms



Power Interface



Input: 3-pin IEC C14 type Inlet Connector (Schurter GSF1.0202.01) without fuse holder Output: Power Edge card connector to mate FCI 5P12S5P



Protections



 Over-temperature (Auto-recovery with min. 50 deg hysterisis)



 Output Short-circuit (Hiccup mode)  Output Over-current Status Indication



 Power LED: Indicates presence of Output voltage  Input status to BP: Indicates presence of AC input voltage
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Chapter 4 CROSS CONNECT CARDS This section gives an overview of the features and functional description of the traffic and cross-connect card.



IN THIS CHAPTER Traffic and Cross Connect Card - TXC8 ...................................................... 32
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TRAFFIC AND CROSS CONNECT CARD - TXC8 This chapter gives an overview of the features and functional description of the Traffic and Cross-connect card TXC8. TXC8 line card is an optical line interface base card that provides the aggregate interfaces, clocks and management interfaces to the network element.



FRONT PANEL Figure 5: Front Panel - TXC8 Card



POWER SPECIFICATIONS PARAMETER



SPECIFICATION



Input Voltage



12 V



Power consumption



28 W



TA01 INTERFACE TA01 is the integrated tributary card having 21 E1/DS1 ports from the Add/Drop configuration.The E1/DS1 interface is provided through a LFH connector.



P04 INTERFACE P04 tributary interface card provides line interface to four 10/100 Mbps FE Ethernet ports. The electrical interface is supported via RJ-45 connectors. Each port can be user configured to take either 10/100Mbps half/full duplex mode.



VISUAL INDICATOR DETAILS TXC8 card includes the power, alarm LED's and Tx/ Rx status of laser. Table gives the possible LED status and their significance. Table below gives the alarm LEDs indications status.
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LED



STATE



STATUS



Critical



Red (blinking)



Powering up



Red



Critical alarm present



Off



Critical alarm absent.



Red (blinking)



Powering up



Red



Major alarm present



Off



Major alarm absent



Yellow (blinking)



Powering up



Amber



Minor alarm present



Off



Minor alarm absent



Major



Minor



Table gives the possible Power LED status FIELD



DESCRIPTION



Onboard 3.3 V Input not good



Off



Onboard 3.3 V Input good



Green



Table below gives the LED indication status of the LEDs on the RJ-45 connectors. LED



STATE



STATUS



Link LED



Off



Link down



Green



Link Up



Off



No Activity



Blinking Green



Activity



Activity LED



33



TJ1270 Hardware Description 127-DOC000011-E



BACKPLANE INTERFACE TXC8 card connects to the backplane through rib cage connector and and receives the 12 V input both from backplane and directly from rearside of the PSUs.



CRAFT INTERFACE The Local Craft terminal is an additional NMS interface. The LCT is provided through a RJ-45 connector. The additional NMS interface runs a DHCP server and the port has a fixed IP address 192.168.1.254, which cannot be changed. Hence the NMS port is always available for debugging through the GUI or a telnet session, if there is any problem with the local LAN. The TXC8 does not do any processing on this interface.



BITS INTERFACE TXC8 card provides BITS clock and data interface on a RJ-45 connector. SDH mode The BITS clock input is at 2.048 MHz and can be nominated as a reference for node synchronization. Loss-of-Signal (LOS) is detected on the clock input and this triggers to change over to the next synchronization reference. The timing reference failed alarm is reported on the user interface. The BITS data input is at 2.048 Mbps. Both PCM30 and PCM31 (with/without CRC) framing can be used on the input. This input can be nominated as a reference for node synchronization. LOS, LOF and AIS are detected on this input and this triggers to change over to the next synchronization reference. The timing reference failed alarm is reported on the user interface. The TXC8 card contains redundant timing interfaces. It can be synchronized from the following sources:



34







Received STM-1 interfaces







Clock derived from External BITS clock







Clock derived from External BITS data







Received E1 interface



Chapter 4 Cross Connect Cards SONET mode The BITS data input is at 1.544 Mbps. Both PCM30 and PCM31 (with/without CRC) framing can be used on the input. This input can be nominated as a reference for node synchronization. LOS, LOF and AIS are detected on this input and this triggers to change over to the next synchronization reference. The timing reference failed alarm is reported on the user interface. In SONET mode, the BITS data/clock can accept ESF/SF framing structure as an input and get locked to the same. The TXC8 card contains redundant timing interfaces. It can be synchronized from the following sources: 



Received OC-3 interfaces







Clock derived from External BITS data
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MODEM/F1 INTERFACES The modem interface is a serial interface using which a network element can be remotely managed. The modem interface is provisioned using the PPP. A 64 kbps data channel is created between two network elements. The F1 interface provides a RS-232C based serial interface for configuration using a local craft terminal. The network element can be remotely managed by provisioning user data channel. A 64 kbps data channel is created between two network elements. The default baud rate setting is 9600 bauds, with one stop bit and no parity. The Modem/F1 interface are multiplexed and is provided on the front panel for node/network management through RJ-45 connector. The Network element is configured as the Data-Circuit terminating Equipment (DCE) and the local craft terminal is configured as the Data Terminating Equipment (DTE).



EXTERNAL ALARMS INTERFACE The TXC8 card provides four external alarm inputs and four external alarm outputs.



ALARM-IN The alarm inputs connect external triggers for events (such as open door or a shelf high temperature) to the TXC8 card. When an event occurs, which activates the trigger connected to the external alarm input, the network element raises an environmental alarm. The external inputs are either enabled or disabled from the Network Element (NE) user interface. The severity, alarm text and the SNMP trap ID can be edited from the network element user interface. The Alarm-In interface is through a RJ-45 connector. The Alarm-In interface can also be used as a Diag port using the appropriate cables.



ALARM-OUT The alarm outputs can be used to trigger the operation of external equipment, such as a generator, fan or audible alarm. The alarm outputs are caused by alarms detected by the NE. The alarm-out are classified as minor, major and critical. The Alarm-Out interface is through a RJ-45 connector. There are three alarm visual indications on the faceplate of TXC8 card. They are:
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Critical Alarm







Major Alarm







Minor Alarm



Chapter 4 Cross Connect Cards Table gives the alarm LEDs indications status. LED



COLOR



STATUS



Critical



Red (blinking)



Powering up



Red



Critical alarm present



Off



Critical alarm absent.



Red (blinking)



Powering up



Red



Major alarm present



Off



Major alarm absent



Yellow (blinking)



Powering up



Amber



Minor alarm present



Off



Minor alarm absent



Major



Minor



37



TJ1270 Hardware Description 127-DOC000011-E



DIAG INTERFACE The Diag interface is a interface that offers a serial connection to node, using which a user can launch a terminal session to log onto the Operating System. The Diag interface is multiplexed with the Alarm-In interface, which can also be used as a Diag port using the appropriate cables. NOTE: The diagnostic interface is meant for use by authorized Tejas Networks personnel only.



FUNCTIONAL DESCRIPTION TXC8 card performs processing, data path processing, cross-connect switching, fabric and timing functions. Processing function TXC8 card has a processor that performs the configuration, control and processing of all the other subsystems. The processor is a micro controller which has onboard external memory to implement the required functions. The software residing in this block controls the overall management of the system. Cross-connect function TXC8 card has a non blocking 16x16 STM-1 cross-connect capacity grooming the traffic at lower and higher order levels. The cross-connect function provides fully non-blocking capacity with Line to Line, Line to Tributary, Tributary to Line, Tributary to Tributary type of cross-connects. Synchronization function TXC8 card has a Stratum-3 compliant clock generation unit. This PLL in synchronization unit can synchronize to a variety of timing sources, selected via the user interface. Synchronization Status Messaging (SSM) is implemented in the software to propagate the clock quality information to neighbouring elements and to select the best quality clock among a set of nominated clock sources. The synchronization unit is commonly called the timing module.



CARD FEATURES TXC8 card supports the following functional features:
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Overhead and tributary processing on the optical ports.







16x16 STM-1 cross-connect fabric.



Chapter 4 Cross Connect Cards







Visual indications for power and alarms.







Hot-swap inrush current protection.







Board temperature and voltage monitoring for extreme conditions.







Optical port Tx and Rx visual indication.
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OPTICAL SUBSYSTEMS PRESENT IN TXC8 The TXC8 card supports STM-1(OC-3)/STM-4(OC-12) interfaces. The behaviour of the card in STM-1/OC-3 and STM-4/OC-12 modes is given in the following section. STM-1/OC-3 mode TXC8 has two LC connectors operating at STM-1/OC-3 line rate. The STM-1/OC-3 transceivers are shipped with S1.1, L1.1 or L1.2 specifications. Refer to Appendix A, Table STM-1 Optical Interface Specifications. Refer to Table SFP Tx and Rx LED Status for SFP port Tx and Rx LED status. STM-4/OC-12 mode TXC8 has two LC connectors operating at STM-4/OC-12 line rate. The STM-4/OC-12 transceivers are shipped with S4.1, L4.1 or L4.2 specifications. Refer to Appendix A, Table STM-4 Optical Interface Specifications. Refer to Table for SFP port Transmitter and Receiver LED status. NOTE: Some long haul SFPs will not measure receive power beyond (-8.5 dbm). Hence before connecting long haul lasers, check with the optical power meter.



You should not look directly into the optical connector output beam, as this can cause irreparable damage to your eyes and even loss of eye sight.



Table below describes SFP Transmitter and Receiver LED Status STATE



RECEIVER LED STATUS



TRANSMITTER LED STATUS



SFP present (Laser on) with Rx LOS



Amber



Green



SFP present (Laser off) with Rx LOS



Amber



Off



SFP present (Laser on) with no Rx LOS



Green



Green



SFP present (Laser off) with no Rx LOS



Green



Off



SFP missing (LOS detected), Laser On (attempted)



Amber



Green



SFP missing (LOS masked since SFP missing Amber and set to Admin_down), Laser Off (attempted)
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Off



Chapter 4 Cross Connect Cards



STATE



RECEIVER LED STATUS



TRANSMITTER LED STATUS



SFP failed (whether provisioned, unprovisioned, LOS or no LOS)



Red



Red
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Chapter 5 ETHERNET TRIBUTARY CARDS This chapter gives an overview of the features and functional description of the Ethernet Tributary cards.



IN THIS CHAPTER Ethernet Tributary Card - TP01 ...................................................................... 44 Ethernet Tributary Card - TP02 ...................................................................... 46
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ETHERNET TRIBUTARY CARD - TP01 This section gives an overview of the features and functional description of the Ethernet tributary card TP01. TP01 tributary interface card provides line interface to eight, 10/100 Mbps FE Ethernet ports.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 6: Front Panel - TP01 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12 V± 10%



Power consumption



10 W



VISUAL INDICATOR DETAILS The visual indicators on the TP01 card includes two LEDs: ACTIVE and STATUS LEDs. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is complete on card insertion



Amber (Steady)



Amber (Steady)



Card in service: Initialization complete and card in service.



Green (Steady) Green (Steady)
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CARD STATE



STATUS LED



ACTIVE LED



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE TP01 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



ETHERNET INTERFACE TP01 card supports eight 10/100 Mbps electrical interfaces. The electrical interface is supported via RJ-45 connectors. Each port can be user configured to take either 10/100Mbps half/full duplex mode.



FUNCTIONAL DESCRIPTION The Ethernet data from the Ethernet line side is fed into the TP01 card using RJ-45 connectors. This is interfaced to the PHY sub-module in the card, which supports the functionalities such as Auto-negotiation, flow control and Auto MDIX. The data is then mapped into VCGs towards SDH/SONET side using a GFP-F mapper, which encapsulates the Ethernet frames into GFP-F frames. The encapsulated Ethernet frames are then mapped into either virtually concatenated low or high order payloads, such as VC-12/VC-3, or into VC-4. TP01 card supports the following functional features:



 Flow control  Auto-negotiation  Auto MDIX  Performs virtual concatenation for SDH/SONET  LCAS to allow the size of the VCAT groups to be changed dynamically with hitless addition and deletion of traffic.



 Link integrity
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ETHERNET TRIBUTARY CARD - TP02 This chapter gives an overview of the features and functional description of the Ethernet tributary card TP02. TP02 tributary interface card provides line interface to four, 10/100 Mbps FE ports and four 100 Base-FX Ethernet ports.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 7: Front Panel - TP02 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12 V± 10%



Power consumption



10 W



VISUAL INDICATOR DETAILS The visual indicators on the TP02 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is complete on card insertion



Amber (Steady)



Amber (Steady)



Card in service: Initialization complete and card in service.



Green (Steady) Green (Steady)
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CARD STATE



STATUS LED



ACTIVE LED



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE TP02 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



ETHERNET INTERFACE (FE) TP02 card supports four 10/100 Mbps electrical interfaces. The electrical interface is supported via RJ-45 connectors. Each port can be user configured to take either 10/100Mbps full duplex mode.



ETHERNET INTERFACE (FX) TP02 card supports four 100 Mbps optical interfaces. The optical interface is supported via LC connectors. The interface facilitates short range, intermediate range and long range optics by changing the modules. Two LEDs for each optical port is used for transmitter and receiver laser status. Table gives the transmit and receive LED Status of the Laser. LED



COLOR



STATUS



Transmit (Tx)



Green



Laser is On, and the corresponding port is transmitting.



Red



Laser is Off.



Green



The corresponding port is receiving a signal.



Red



The corresponding port is not receiving a signal.



Receive (Rx)
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FUNCTIONAL DESCRIPTION The Ethernet data from the Ethernet line side is fed into the TP02 card using RJ-45/LC connectors. This is interfaced to the PHY sub-module in the card, which supports the functionalities such as Auto-negotiation, flow control and Auto MDIX. The data is then mapped into VCGs towards SDH/SONET side using a GFP-F mapper, which encapsulates the Ethernet frames into GFP-F frames. The encapsulated Ethernet frames are then mapped into either virtually concatenated low or high order payloads, such as VC12/VC-3, or into VC-4.



CARD FEATURES TP02 card supports the following functional features: 



Flow control







Auto-negotiation







Auto MDIX







Performs virtual concatenation for SDH/SONET
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LCAS to allow the size of the VCAT groups to be changed dynamically with hitless addition and deletion of traffic. Link integrity



Chapter 6 PDH TRIBUTARY CARDS This chapter gives an overview of the features and functional description of the PDH Tributary cards.



IN THIS CHAPTER E1/DS1 Tributary Card - TA11 ........................................................................ 50 E1 Tributary Card - TET63ME .......................................................................... 52 E1 Tributary Card-TET63LFH ........................................................................... 54 E3/DS3 Tributary Card - TE33......................................................................... 56
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E1/DS1 TRIBUTARY CARD - TA11 This section gives an overview of the features and functional description of the E1/DS1 card TA11. The TA11 card is a E1/DS1 tributary card that provides line interface to 28 E1/DS1 channels in both add and drop directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



FRONT PANEL Figure 8: Front Panel - TA11 Card



POWER SPECIFICATIONS PARAMETER



SPECIFICATION



Input voltage



12 V ± 10%



Power consumption



10 W



VISUAL INDICATOR DETAILS The visual indicators on the TA11 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Active



Amber



On insertion/power On



Green



Initialization complete/In use



Red



Card is inactive/Admin down



Amber



On insertion/power On



Green



Initialization complete



Red



Hardware error/Admin down



Status
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BACKPLANE INTERFACE TA11 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



FUNCTIONAL DESCRIPTION The E1/DS1 signals terminate on the card through two 64-pin Telco connectors. The E1/DS1 mapper supports mapping of 28 E1/DS1 tributaries into telecom bus running on the backplane. Default termination provided from the TA11 card is through 120 Ohms interface but can be connected to 75 Ohms by proper Software configuration and using appropriate cables. TA11 card supports following functional features:



 Transporting both framed and unframed E1/DS1 traffic  E1/DS1 interface can be nominated as a timing source  Performance monitoring for errors and alarm conditions
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E1 TRIBUTARY CARD - TET63ME This section gives an overview of the features and functional description of the TET63ME E1 tributary card that provides line interface to 63 E1 channels in both add and drop directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



FRONT PANEL Figure 9: Front Panel - TET63ME Card



POWER SPECIFICATIONS PARAMETER



SPECIFICATION



Input voltage



12 V± 10%



Power consumption 15 W



VISUAL INDICATOR DETAILS The visual indicators on the TET63ME card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Active



Amber



On insertion/power On



Green



Initialization complete/In use



Red



Card is inactive/Admin down



Amber



On insertion/power On



Green



Initialization complete



Red



Hardware error/Admin down



Status
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BACKPLANE INTERFACE TET63ME card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



FUNCTIONAL DESCRIPTION The E1 signals terminate on the card through two 4x32-pin Euro connectors. The E1 mapper supports mapping of 63 E1 tributaries into telecom bus running on the backplane. Default termination provided from the TET63ME card is through 120 Ohms interface but can be connected to 75 Ohms by proper Software configuration and using appropriate cables. TET63ME card supports the following functional features:



 Transporting both framed and unframed E1 traffic  E1 interface can be nominated as a timing source  Performance monitoring for errors and alarm conditions
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E1 TRIBUTARY CARD-TET63LFH This section gives an overview of the features and functional description of the TET63LFH E1 tributary card that provides line interface to 63 E1 channels in both add and drop directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



FRONT PANEL Figure 10: Front Panel - TET63LFH Card



POWER SPECIFICATIONS PARAMETER



SPECIFICATION



Input voltage



12 V± 10%



Power consumption 15 W



VISUAL INDICATOR DETAILS The visual indicators on the TET63LFH card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Active



Amber



On insertion/power On



Green



Initialization complete/In use



Red



Card is inactive/Admin down



Amber



On insertion/power On



Green



Initialization complete



Red



Hardware error/Admin down



Status
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BACKPLANE INTERFACE TET63LFH card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



FUNCTIONAL DESCRIPTION The E1 signals terminate on the card through two 4x40-pin LFH connectors. The E1 mapper supports mapping of 63 E1 tributaries into telecom bus running on the backplane. Default termination provided from the TET63LFH card is through 120 Ohms interface but can be connected to 75 Ohms by proper software configuration and using appropriate cables. TET63LFH card supports the following functional features:



 Transporting both framed and unframed E1 traffic  E1 interface can be nominated as a timing source  Performance monitoring for errors and alarm conditions
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E3/DS3 TRIBUTARY CARD - TE33 This section gives an overview of the features and functional description of the E3/DS3 - TE33 card that provides line interface to 3xE3/DS3 channels in both add and drop directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



FRONT PANEL Figure 11: Front Panel - TE33 Card



POWER SPECIFICATIONS PARAMETER



VALUE



Input voltage



12V ±10%



Power Consumption



10 W



VISUAL INDICATOR DETAILS The visual indicators on the TE33 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Active



Amber



On insertion/power On



Green



Initialization complete/In use



Red



Card is inactive/Admin down



Amber



On insertion/power On



Green



Initialization complete



Red



Hardware error/Admin down



Status
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BACKPLANE INTERFACE TE33 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



FUNCTIONAL DESCRIPTION TE33 card provides line interface to three E3/DS3 channels in both add and drop directions and has 75 Ohms BNC connectors for E3/DS3 traffic. Each port on the TE33 card can be configured in either E3 or DS3 mode. The data from TE33 card is passed on to the Mapper through a LIU, which further maps it to the telecom buses running through the backplane. TE33 card supports the following features:



 Transporting both framed and unframed E3/DS3 traffic  Performance monitoring for errors and alarm conditions
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Chapter 7 GIGABIT ETHERNET TRANSPORT CARDS This chapter gives an overview of the features and functional description of the Gigabit Ethernet Transport card.



IN THIS CHAPTER Gigabit Ethernet Transport Card - TR01..................................................... 60
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GIGABIT ETHERNET TRANSPORT CARD - TR01 This section describes the features and functions of TR01. TR01 is a tributary interface card, which provides line interface to Gigabit Ethernet (GE) and supports GE in two 1000 Mbps interfaces.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 12: Front Panel - TR01 Card



POWER SPECIFICATIONS PARAMETER



DESCRIPTION



Input voltage



12 V± 10%



Power consumption



15 W



VISUAL INDICATOR DETAILS The visual indicators on the TR01 card includes two LEDs, the ACTIVE and the STATUS LEDs. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



Card initialization: State before the card initialize is complete on card insertion



Amber (Steady) Amber (Steady)



Card in service: Initialization complete and card in service.



Green (Steady)
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ACTIVE LED



Green (Steady)
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CARD STATE



STATUS LED



ACTIVE LED



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



Soft Reset: Software is restarted, devices are reinitialized with provisioning. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE TR01 card connects to the backplane using the Euro connector and receives 12 V input from the backplane.



ETHERNET INTERFACE TR01 card supports two 1000 Mbps optical interfaces. The optical interface is supported through LC connectors. Table below gives details on SFP Port Transmitter (Tx) and Receiver (Rx) LED Status. STATE



RX LED



TX LED



Power On: First LED activity noticed on power-on



Red



Red



SFP present (Laser on) with Rx LOS



Amber



Green



SFP present (Laser off) with Rx LOS



Amber



Off



SFP present (Laser on) with no Rx LOS



Green



Green



SFP present (Laser off) with no Rx LOS



Green



Off



SFP missing (LOS detected), Laser On (attempted)



Amber



Green



SFP missing (LOS masked since SFP missing and set to Admin_down), Laser Off (attempted)



Amber



Off



SFP failed (whether provisioned, unprovisioned, LOS or no LOS)



Red



Red
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FUNCTIONAL DESCRIPTION TR01 card maps and de-maps the Ethernet ports into SDH with the uplink bandwidth of 1xSTM-4. Ethernet data from GE ports are mapped onto GFP (GFP-F). This mapped data is transported over serial 1xSTM-4 uplink using VCAT and LCAS. TR01 card supports following functional features:



 Performs VCAT for SDH  LCAS to allow the size of the virtual concatenation groups to be changed dynamically with hitless switching



 Jumbo frames  Supports both higher order and lower order VCAT  All supported virtual concatenation mappings can be mixed according to the [G.707] multiplexing structure up to a total payload rate equivalent of STM-4 signal



 Supports live insertion NOTE: Lower order connections VC-12(VT2)/VC-11(VT1.5) are not supported in TR01.
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Chapter 8 ETHERNET SWITCHING CARDS This chapter gives an overview of the features and functional description of the Ethernet switching card.



IN THIS CHAPTER Ethernet Switching Card - ELAN02............................................................... 64 Ethernet Switching Card - ELAN02 R2 ........................................................ 67
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ETHERNET SWITCHING CARD - ELAN02 This section describes the features and functional description of the Ethernet switching card ELAN02. ELAN02 is a tributary interface card, which provides line interface to eight FE and two GE ports.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 13: Front Panel - ELAN02 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12 V± 10%



Power consumption



25 W



VISUAL INDICATOR DETAILS The visual indicators on the ELAN02 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is Amber complete on card insertion



Amber



Card in service: Initialization complete and card in service.



Green (Steady)
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CARD STATE



STATUS LED



ACTIVE LED



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



Soft Reset: Software is restarted, devices are reinitialized with provisioning. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE ELAN02 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



ETHERNET INTERFACE (GE) ELAN02 card supports two 1000 Mbps optical interfaces. The optical interface is supported through LC connectors. Two LEDs for each optical port is used for transmitter and receiver laser status.



Don't stare or look directly into the optical connector output beam, as this can cause irreparable damage to your eyes and even loss of eye sight.



Table below gives details on SFP Port Transmitter (Tx) and Receiver (Rx) LED Status. LED



COLOR



STATUS



Transmit (Tx)



Green



Laser is On, and the corresponding port is transmitting



Red



Laser is Off



Green



The corresponding port is receiving a signal



Red



The corresponding port is not receiving a signal



Receive (Rx)
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ETHERNET INTERFACE (FE) ELAN02 card supports eight 10/100 Mbps electrical interfaces. The electrical interface is supported through RJ-45 connectors.



FUNCTIONAL DESCRIPTION ELAN02 card maps and de-maps the Ethernet data into the virtual containers of lower and higher order of the SDH frame. ELAN02 card supports EOS applications with an uplink bandwidth of 1xSTM-4. ELAN02 card has L2 switching capability. ELAN02 card supports following functional features:



 VCGs support both SDH and SONET  Virtual concatenation for SDH/SONET  LCAS to allow the dynamic hitless addition/deletion of bandwidth within a VCG to cater for on demand bandwidth applications



 Jumbo frames up to 9216 bytes  Higher order and lower order virtual concatenation  L2 Physical parameters: auto-negotiation and flow control
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ETHERNET SWITCHING CARD - ELAN02 R2 This section describes the features and functional description of the Ethernet switching card ELAN02R2. ELAN02R2 is a tributary interface card, which provides line interface to eight FE and two GE ports.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 14: Front Panel - ELAN02 R2 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12 V± 10%



Power consumption



25 W



VISUAL INDICATOR DETAILS The visual indicators on the ELAN02 R2 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance.
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CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is Amber complete on card insertion



Amber



Card in service: Initialization complete and card in service.



Green (Steady)



Green (Steady)



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



Soft Reset: Software is restarted, devices are reinitialized with provisioning. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE ELAN02 R2 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



ETHERNET INTERFACE (GE) ELAN02 R2 card supports two 1000 Mbps optical interfaces. The optical interface is supported through LC connectors. Two LEDs for each optical port is used for transmitter and receiver laser status.



Don't stare or look directly into the optical connector output beam, as this can cause irreparable damage to your eyes and even loss of eye sight.



Table below gives details on SFP Port Transmitter (Tx) and Receiver (Rx) LED Status. LED



COLOR



STATUS



Transmit (Tx)



Green



Laser is On, and the corresponding port is transmitting



Red



Laser is Off
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LED



COLOR



STATUS



Receive (Rx)



Green



The corresponding port is receiving a signal



Red



The corresponding port is not receiving a signal



ETHERNET INTERFACE (FE) ELAN02 R2 card supports eight 10/100 Mbps electrical interfaces. The electrical interface is supported through RJ-45 connectors.



FUNCTIONAL DESCRIPTION ELAN02 R2 card maps and de-maps the Ethernet data into the virtual containers of lower and higher order of the SDH frame. ELAN02 R2 card supports EOS applications with an uplink bandwidth of 1xSTM-4. ELAN02 R2 card has L2 switching capability. ELAN02 R2 card supports following functional features:



 VCGs support both SDH and SONET  Virtual concatenation for SDH/SONET  LCAS to allow the dynamic hitless addition/deletion of bandwidth within a VCG to cater for on demand bandwidth applications



 Jumbo frames up to 9216 bytes  Higher order and lower order virtual concatenation  L2 Physical parameters: auto-negotiation and flow control
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Chapter 9 OPTICAL TRIBUTARY CARDS This section gives an overview of the features and functional description of the optical tributary card.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



IN THIS CHAPTER Optical Tributary Card - A012......................................................................... 72 Optical Tributary Card - A018......................................................................... 75 Optical Tributary Card - A018 R2.................................................................. 78
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OPTICAL TRIBUTARY CARD - A012 This section describes the features and functional description of the optical tributary card A012. A012 card provides STM-1 line interfaces in both transmit and receive directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear a ESD strap to discharge the static buildup.



FRONT PANEL Figure 15: Front Panel - A012 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12V ±10%



Power consumption



11 W



VISUAL INDICATOR DETAILS The visual indicators on the A012 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is complete on card insertion



Amber (Steady)



Amber (Steady)



Card in service: Initialization complete and card in service.



Green (Steady) Green (Steady)



Card mis-match: Network Element has already configured the slot with some other card.



Amber
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CARD STATE



STATUS LED



ACTIVE LED



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



Soft Reset: Software is restarted, devices are reinitialized with provisioning. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE A012 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



STM-1 OPTICAL INTERFACE A012 has two LC connectors operating at STM-1 line rate. The STM-1 transceivers are shipped with S1.1, L1.1 or L1.2 specifications.



Don't stare or look directly into the optical connector output beam, as this can cause irreparable damage to your eyes and even loss of eye sight. Table below gives details on SFP Port Transmitter (Tx) and Receiver (Rx) LED Status. STATE



RECEIVER LED STATUS



TRANSMITTER LED STATUS



SFP present (Laser on) with Rx LOS



Amber



Green



SFP present (Laser off) with Rx LOS



Amber



Off



SFP present (Laser on) with no Rx LOS



Green



Green



SFP present (Laser off) with no Rx LOS



Green



Off



SFP missing (LOS detected), Laser On (attempted)



Amber



Green



SFP missing (LOS masked since SFP missing and Amber set to Admin down), Laser Off (attempted)



Off



73



TJ1270 Hardware Description 127-DOC000011-E



STATE



RECEIVER LED STATUS



TRANSMITTER LED STATUS



SFP failed (whether provisioned, unprovisioned, LOS or no LOS)



Red



Red



FUNCTIONAL DESCRIPTION A012 card processes the received STM-1 frame for all alarms and performance monitoring signals. A012 card supports the following functional features:



 Laser On/Off control for safety requirements  Laser optical power and temperature monitoring  Overhead byte processing for DCC-R, DCC-M and F1/F2/F2F3 channels  Pointer processing, performance monitoring and POH termination  Overhead bytes tunneling from different optical interfaces across the base chassis  SDH data path which has independent ADD and DROP capacity to support both unidirectional and bi-directional cross-connects



 Supports live insertion NOTE: The A012 card can be used in 2xSTM1 optical/electrical mode by replacing the ports with optical/electrical SFPs.
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OPTICAL TRIBUTARY CARD - A018 This section gives an overview of the features and functional description of the optical tributary card A018. A018 card provides STM-1(OC-3)/STM-4(OC-12) line interfaces in both transmit and receive directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 16: Front Panel - A018 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12 V± 10%



Power consumption



34W



VISUAL INDICATOR DETAILS The visual indicators on the A018 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is complete on card insertion



Amber (Steady)



Amber (Steady)



Card in service: Initialization complete and card in service.



Green (Steady) Green (Steady)
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CARD STATE



STATUS LED



ACTIVE LED



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE A018 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



CARD CONFIGURATION A018 card can be field configured by using different SFP plug-ins to operate as either 8xSTM¬1/OC-3o/e or 2xSTM-4/OC-12 or 8xSTM-1 / 4xSTM1+1xSTM 4 / 1xSTM4+4xSTM 1 / 2xSTM4. In STM-4/OC-12 mode, SFPs of STM-4/OC-12 capacity are plugged in at ports 1 and 5.



 STM-1 Optical Interface: A018 has eight LC connectors operating at STM-1/OC-3 line rate. The STM-1/OC-3 transceivers are shipped with S1.1, L1.1 or L1.2 specifications.



 STM-4/OC-12 Optical Interface: A018 has two LC connectors operating at STM-4/OC12 line rate. The STM-4/OC-12 transceivers are shipped with S4.1, L4.1 or L4.2 specifications. NOTE: Some long haul SFPs will not measure receive power beyond (-8.5 dbm). Hence before connecting long haul lasers, check the receive power with the optical power meter.



Don't stare or look directly into the optical connector output beam, as this can cause irreparable damage to your eyes and even loss of eye sight.
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Chapter 9 Optical Tributary Cards Table below gives details on SFP Port Transmitter (Tx) and Receiver (Rx) LED Status. STATE



RECEIVER LED STATUS



TRANSMITTER LED STATUS



SFP present (Laser on) with Rx LOS



Amber



Green



SFP present (Laser off) with Rx LOS



Amber



Off



SFP present (Laser on) with no Rx LOS Green



Green



SFP present (Laser off) with no Rx LOS Green



Off



SFP missing (LOS detected), Laser On (attempted)



Amber



Green



SFP missing (LOS masked since SFP missing and set to Admin_down), Laser Off (attempted)



Amber



Off



SFP failed (whether provisioned, unprovisioned, LOS or no LOS)



Red



Red



FUNCTIONAL DESCRIPTION A018 card processes the received STM-1/OC-3 frame for all alarms and performance monitoring signals. A018 card supports the following functional features:



 Laser On/Off control for safety requirements  Laser optical power and temperature monitoring  Overhead byte processing for DCC-R, DCC-M and F1/F2/F2F3 channels  Pointer processing, performance monitoring and POH termination  Overhead bytes tunneling from different optical interfaces across the base chassis  SDH data path which has independent ADD and DROP capacity to support both unidirectional and bi-directional cross-connects



 live insertion
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OPTICAL TRIBUTARY CARD - A018 R2 This section gives an overview of the features and functional description of the optical tributary card A018 R2. A018 R2 card provides STM-1(OC-3)/STM-4(OC-12) line interfaces in both transmit and receive directions.



Static charge can damage the equipment. While handling cards for making system interconnections, wear an ESD strap to discharge the static buildup.



FRONT PANEL Figure 17: Front Panel - A018 R2 Card



POWER SPECIFICATIONS SPECIFICATION



RANGE



Input Voltage



12 V± 10%



Power consumption



16W



VISUAL INDICATOR DETAILS The visual indicators on the A018 R2 card includes two LEDs: ACTIVE and STATUS. Table below gives possible LED status and their significance. CARD STATE



STATUS LED



ACTIVE LED



Card initialization: State before the card initialize is complete on card insertion



Amber (Steady)



Amber (Steady)



Card in service: Initialization complete and card in service.



Green (Steady) Green (Steady)
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CARD STATE



STATUS LED



ACTIVE LED



Card mis-match: Network Element has already configured the slot with some other card.



Amber



Amber



Card fail during boot up.



Red



Amber



Card failed while in-service.



Red



Green



Hard Reset: All devices reset, FPGAs cleared and reprogrammed. Goes to initializing state next.



Amber



Amber



BACKPLANE INTERFACE A018 R2 card connects to the backplane using the Euro connectors and receives 12 V input from the backplane.



CARD CONFIGURATION A018 R2 card can be field configured by using different SFP plug-ins to operate as either 8xSTM¬1/OC-3o/e or 2xSTM-4/OC-12 or 8xSTM-1 / 4xSTM1+1xSTM 4 / 1xSTM4+4xSTM 1 / 2xSTM4. In STM-4/OC-12 mode, SFPs of STM-4/OC-12 capacity are plugged in at ports 1 and 5.



 STM-1/OC-3 Optical Interface: A018 R2 has eight LC connectors operating at STM1/OC-3 line rate. The STM-1/OC-3 transceivers are shipped with S1.1, L1.1 or L1.2 specifications.



 STM-4/OC-12 Optical Interface: A018 R2 has ports 1 and 5 with LC connectors



operating in STM-4/OC-12 line rate. The STM-4/OC-12 transceivers are shipped with S4.1, L4.1 or L4.2 specifications. .



NOTE: Some long haul SFPs will not measure receive power beyond (-8.5 dbm). Hence before connecting long haul lasers, check the receive power with the optical power meter.



Don't stare or look directly into the optical connector output beam, as this can cause irreparable damage to your eyes and even loss of eye sight. Table below gives details on SFP Port Transmitter (Tx) and Receiver (Rx) LED Status.
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STATE



RX LED



TX LED



SFP present (Laser on) with Rx LOS



Amber



Green



SFP present (Laser off) with Rx LOS



Amber



Off



SFP present (Laser on) with no Rx LOS



Green



Green



SFP present (Laser off) with no Rx LOS



Green



Off



SFP missing (LOS detected), Laser On (attempted)



Amber



Green



SFP missing (LOS masked since SFP missing and set to Admin_down), Laser Off (attempted)



Amber



Off



SFP failed (whether provisioned, unprovisioned, LOS or Red no LOS)



Red



FUNCTIONAL DESCRIPTION A018 R2 card processes the received STM-1(OC-3)/STM4(OC12) frame for all alarms and performance monitoring signals. A018 R2 card supports the following functional features:



 Laser On/Off control for safety requirements  Laser optical power and temperature monitoring  Overhead byte processing for DCC-R, DCC-M and F1/F2/F2F3 channels  Pointer processing, performance monitoring and POH termination  Overhead bytes tunneling from different optical interfaces across the base chassis  SDH data path which has independent ADD and DROP capacity to support both unidirectional and bi-directional cross-connects



 live insertion



80



Appendix I OPTICAL INTERFACE SPECIFICATIONS This chapter gives the optical interface specifications for the STM-1/4 SFPs used.



STM-1/OC-3 OPTICAL INTERFACE SPECIFICATIONS Table gives the STM-1/OC-3 optical interface specifications for the SFP used. SPECIFICATIONS



S1.1



L1.1



L1.2



Minimum Output Power -15 dBm



-5 dBm



-5 dBm



Maximum Output Power -8 dBm



0 dBm



0 dBm



Receiver Sensitivity



-28 dBm



-34 dBm



-34 dBm



Receiver Overload



-8 dBm



-10 dBm



-10 dBm



Wavelength (nominal)



1310 nm



1310 nm



1550 nm



Connector Type



LC



LC



LC



Fiber Type



Single mode



Single mode



Single mode



STM-4/OC-12 OPTICAL INTERFACE SPECIFICATIONS Table gives the STM-4/OC-12 optical interface specifications for the SFP used. SPECIFICATIONS



S4.1



L4.1



L4.2



Minimum Output Power -15 dBm



-3 dBm



-3 dBm



Maximum Output Power -8 dBm



+2 dBm



+2 dBm



Receiver Sensitivity



-28 dBm



-28 dBm



-28 dBm



Receiver Overload



-8 dBm



-8 dBm



-8 dBm



Wavelength (nominal)



1310 nm



1310 nm



1550 nm



Connector Type



LC



LC



LC



Fiber Type



Single mode



Single mode



Single mode
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GLOSSARY OF TERMS A



EMI



ADM



Electro Magnetic Interference. EMI is the disruption of operation of an electronic device when it is in the vicinity of an electromagnetic field (EM field) in the radio frequency (RF) spectrum that is caused by another electronic device.



Add-drop Multiplexer.The tributaries of a SDH/SONET transport stream, are synchronously multiplexed to the line rate, i.e. there are no stuff bits or stuff opportunity bits as is the case in the plesiochronous hierarchy. As such an ADM can insert or extract lower rate tributary data without demultiplexing the aggregate line rate.



B BITS Building Integrated Timing Supply. A method for distributing a precision clock among telecommunications equipment. The physical medium is a T1/E1 line.



ESD Electrostatic Discharge. The release of static electricity when two objects come into contact. Familiar examples of ESD include the shock we receive when we walk across a carpet and touch a metal doorknob and the static electricity we feel after drying clothes in a clothes dryer. A more extreme example of ESD is a lightening bolt.



G



D



GFP



DTE



Generic Framing Procedure. Allows mapping of variable length, higher-layer client signals over a transport network like SDH/SONET. The client signals can be protocol data unit (PDU) oriented (like IP/PPP or Ethernet Media Access Control) or can be block-code oriented (like fibre channel).



Data Terminal Equipment. A device capable of transmitting digital data over a communication circuit.



E EEPROM Electrically Erasable Programmable ReadOnly Memory. A non-volatile storage chip used in computers and other devices to store small amounts of volatile data, e.g. calibration tables or device configuration.



L LCAS Link Capacity Adjustment Scheme. A method to dynamically increase or decrease the bandwidth of virtual concatenated containers.



i



LED



S



Light Emitting Diode. A semiconductor diode that emits incoherent narrowspectrum light when electrically biased in the forward direction of the p-n junction. This effect is a form of electroluminescence.



SDH



LOF Loss of Frame. An alarm to indicate that a signal could not be detected at the T1 interface.



M MSP Multiplex Section Protection. A port level protection supported on the STM interfaces. MSP schemes involve reserving a dedicated protection channel with the same capacity as the work channel.



N



Synchronous Digital Hierarchy. A standard technology for synchronous data transmission on optical media that provides faster and less expensive network interconnection than traditional PDH (Plesiochronous Digital Hierarchy) equipment. In digital telephone transmission, “synchronous” means the bits from one call are carried within one transmission frame. “Plesiochronous” means “almost (but not) synchronous,” or a call that must be extracted from more than one transmission frame. SNCP Sub Network Connection Protection. A path protection switching scheme that supports uni-directional and dedicated type of protection.



NMS



SNMP



Network Management System. An integrated platform for managing network elements across an intelligent optical network. The NMS collects and represents data from geographically dispersed network elements on to a console in a centralized Network Operations Center (NOC).



Simple Network Management Protocol. SNMP is used in network management systems to monitor network-attached devices for conditions that warrant administrative attention. It consists of a set of standards for network management, including an Application Layer protocol, a database schema, and a set of data objects. STM Synchronous Transport Module. The rate of transmission of the SDH (ITU-T fiber optic network transmission) standard. The levels are STM-1, STM-4, STM-16 and STM-64.



ii



V VCAT Virtual Concatenation. An inverse multiplexing technique used to split SDH/SONET bandwidth into logical groups, which may be transported or routed independently. VCG Virtual Concatenation Group. The VC channel bandwidth is divided into smaller individual containers, which are grouped together and logically represented by a VCG.
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