PRODUCT DOCUMENTATION

BTl 7000 Series Multiplexing Solutions Guide

Part Number: BT7A73GA product release 13.5
Document Version: 01

Published: March 2017

Type: STANDARD

Copyright © 2017 Juniper Networks, Inc. ALL RIGHTS RESERVED.






Contents

Preface v
1.0 Multiplexing portfolio 1-1
1.1 MUHRIPIEXING MOTGUIES ...ttt 1-2
2.0 Multiplexing features 2-1
2.1 MUIIPIEXING MOGUIE FEALUIES ......ceeeeereiieircec ettt ettt ettt 2-2
2.2 40-Channel DWDM MUX/DEMUX FEAIUIES .....uvuverrrirrerineriisisieessissessesessssesseessssssesssssssssssssssssssssssssessssssssssesssssssessessnssssessessssens 2-3
2.3 96-Channel DWDM MUX/DEMUX FEAIUIES .........cvrrererierreerseriereeseises s sses st essseens 2-4
2.4 CWDM WAVEIENGN PIAN 1..vviviiicis et s b bbbttt n bt 2-6
2.5 40-channel DWDM WaVEIBNGLN PIAN ......c.vuiieririieieiie ettt ettt bbb bbbt 2-7
2.6 96-channel DWDM WaVEIBNGHN PIAN ..ottt bbb bbbttt 2-8
3.0 Multiplexing and demultiplexing applications 31
3.1 CAPACIEY EXPANSION ...vvvvvetuieaceseeseeseeseeseesss e e e ees s bbb 3-2
3.2 FIDEI BXNAUST ..o R 33
3.3 SiNGIE-fIDEE APPIICALIONS ....vvvucverieiscieries et b bbbt 3-4
4.0 Installing Multiplexer and Demultiplexer modules 4-1
4.1 Installing MUIDIEXING MOGUIES ......c..vueieieeciciee e bbb bbb bbb 4-2
4.2 Installing a 40-Channel DWDM MUX/IDEITIUX .........cuureurvereresesesessesseseesssssssessssssssesessesssssessssssssssssssesssssssssssssssssssssssssssnsessssssens 4-6
4.3 Installing a 96-Channel DWDM Mux/Demux (BT8A96MD01-102, BTBAIBMDO2-102) ........ccovvrvrierienirnirieriereieineeniseeseeseeeineeees 4-8
4.4 Installing a 96-Channel Fixed Mux/Demux (BTBATBMDO3) .......cc.cvrvreurernrrrrrrrnieenseessssssssssssssssesessssssssssssessssesssssssessssssssssssenns 4-12

Product Release 13.5 STANDARD iii



Contents

5.0 Connecting modules 5-1
5.1 Basic cascading of OADMs to provide mux/demux FUNCHONGILY ...........coevrierreriirieireere e 5-2
5.2 OADM survivability of upstream and downStream traffiC ...........ceeiiiiie s 5-3
5.3 Cascading OADMs for survivability and fUtUre growWth ...........cviiriee s 5-5
6.0 Management interfaces 6-1
6.1 proNX 900 Node Controller, CLI, TL1, SNMP, and proNX Service MANAGET ........cccucerreuririierereinseseinsssssesessssessessssessssesesns 6-2
7.0 Provisioning Multiplexing modules 7-1
7.1 Autoprovisioning support 0N MUltipIEXING MOGUIES .........vuieerieireirieeeireirie ettt 7-2
7.2 Modifying the parameters of & MultipleXing MOAUIE PO ..........c.cevererereieee s 7-3
7.3 Retrieving the parameters of a MUltipleXing MOTUIE PO ........c..cviviririeriiiiereereseei e 7-5
8.0 Troubleshooting Multiplexing modules 8-1
8.1 Alarms and events on MUItPIEXING MOTUIES .......c.cvuevuiuririeiinisesse sttt 8-2

8.1.1 View alarms or events for @ MUltipleXing MOTUIE ..o 8-2
9.0 Replacing Multiplexing modules 9-1
9.1 Replacing MUILIPIEXING MOUUIES .........vuiveriiiierreieisei ettt 9-2

iV BTI 7000 Series Multiplexing Solutions Guide — Document Version 01



Preface

This preface explains who should read this guide, related documentation, and documentation
conventions.
Audience

This guide is primarily intended for technicians and network operations center (NOC) staff.

Features of the BTI 7000 Series
For detailed information about this release, see the BTl 7000 Series Release Notes for this release.

BTI 7000 Series common equipment

The following table lists the shelves and other common equipment introduced as part of the BTI
7000 Series. For detailed information, see the BTI 7000 Series Product Guide and the BTI 7000
Series Common Equipment Installation Guide.

BTI 7000 Series common equipment

Equipment PEC

BTI 7060 BT7A50AA

BTI 7060 with rear access -48V BT7A50AR

BTI 7060 Cooling Unit (CU) BT7A52DA, BT7A52EA
BTI 7060 Main Shelf Interface (MSI) BT7A53BA, BT7A53BB
BTl 7060 Expansion Shelf Interface (ESI) BT7A54BA

BTI 7060/BTI 7200 System Control Processor (SCP) BT7A20CA

BTl 7060 AC Power Assembly Kit BT7A50BA

BTI 7060 AC Power Module BT7A58AA

BTI 7060 Filler Panel Kit BT7AS55EA
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BTI 7000 Series common equipment (Continued)

Equipment PEC

2U Cover — ANSI BT7A5070
2U Cover — ETSI BT7A5071
BTI 7030 BT7A56AA
BTI 7030 Cooling Unit (CU) BT7A57BA
BTI 7030 Main Shelf Interface (MSI) BT7A53CA, BT7153CB, BT7A53BB
BTI 7030 System Control Processor (SCP) BT7A21BA
BTI 7030 AC Power Assembly Kit BT7A56CA
BTl 7030 AC Power Module BT7A58BA
1U Cover — ANSI BT7A5670
1U Cover — ETSI BT7A5671
BTl 7020 BT7A56BA
BTI 7200 BT7A51AA
BTI 7200 with rear access -48V BT7A51AR
BTI 7200 Cooling Unit (CU) BT7A52EA
BTl 7200 Main Shelf Interface (MSI) BT7A53EA
BTl 7200 Common Communication Module (CCM) BT7A54EA
BTI 7200 ANSI shelf cover BT7A5180
BTI 7200 ETSI shelf cover BT7A5181
BTI 7200 Air Deflector BT7A59EA
BTI 7200 Installation kit BT7A5034
BTI 7200 Pack of 5 Mounting Bracket Pairs (7200) BT7A5035
BTI 7200 Pack of 5 Center Guides BT7A5036

Single Expansion Shelf Kit (2x 1310 SFP, 1x Dual SM BP1A58LA-01.5
Patch Cord 1.5m)

Single Expansion Shelf Kit (2x 1310 SFP, 1x Dual SM BP1A58LA-02
Patch Cord 2m)

The BTI 7000 Series shelves support a wide range of modules. For the list of modules supported,
see the BT1 7000 Series Product Guide.

The following table lists the BT graphical user interface management software suite. For
detailed information about each application, refer to the documentation set for the application.

Management software suite

proNX Management Suite

proNX Service Manager (PSM)

proNX 900 Node Controller (proNX 900)
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Equipment compliance

The following table provides agency-compliance information for BT1 7000 Series equipment.

Agency Compliance information

FDA This equipment is classified by the FDA under IEC
60825, parts 1 and 2, as a Class 1 laser product with a
Class 1 hazard rating.

FCC This equipment complies with Part 15 of the FCC rules.

Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
This device must accept any interference received,
including interference that may cause undesired
operation.

Industry Canada

This Class A digital apparatus complies with Canadian
ICES-003.

Organization of the BTl 7000 Series documentation

The following guides are contained in the BTI 7000 Series documentation suite.
e BTI 7000 Series Alarm and Troubleshooting Guide
» BTI 7000 Series Command Line Interface Reference Guide

* BTI 7000 Series Common Equipment Installation Guide

» BTI 7000 Series Dynamic Optical Layer Engineering Guideline

* BTI 7000 Series Management Communications Channel Solutions Guide

» BTI 7000 Series Multiplexing Solutions Guide
e BTI 7000 Series Muxponder Solutions Guide
» BTI 7000 Series Operations Solutions Guide

» BTI 7000 Series Optical Amplifier and DCM Solutions Guide

» BTI 7000 Series packetVX Solutions Guide
e BTI 7000 Series Product Guide

» BTI 7000 Series SNMP Overview Guide

e BTI 7000 Series Test and Turn-up Guide

* BTI 7000 Series TL1 Reference Guide

o BTI 7000 Series Transceiver InformationGuide

» BTI 7000 Series Transponder Solutions Guide
* BTI 7000 Series Upgrade Guide
» BTI 7000 Series Release Notes

» BTI 7000 Series Quick Installation Notes (various)
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Documentation conventions

Convention Description
Note Means reader take note. Notes contain helpful suggestions or background information.
j Means reader be careful. Equipment damage or loss of data can result from your actions.
Caution

>

Warning

Means reader be careful. Harm to yourself or others can result from your actions.

VAN

Laser Warning

Invisible laser radiation can be emitted from the aperture ports of amplifier circuit packs
when no fiber cable is connected. Avoid exposure and do not stare into open apertures to
avoid permanent eye damage.
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Copyright © 2017 Juniper Networks, Inc. ALL RIGHTS RESERVED.

This product is the property of Juniper Networks, Inc. and its licensors, and is protected by copyright. Any reproduction
in whole or in part is strictly prohibited. Juniper, Juniper Networks, BTI, BTI SYSTEMS, packetVX, proNX, and The
Network You Need are trademarks or registered trademarks of Juniper Networks, Inc. and/or its subsidiaries in the
U.S. and/or other countries.

Juniper Networks assumes no responsibility for any inaccuracies in this document. Juniper Networks reserves the right
to change, modify, transfer, or otherwise revise this publication without notice.

Copyright 2003-2016 BTI Systems, Inc. All rights reserved.

Copyright 1997-2001 Lumos Technologies Inc. All rights reserved.

Unpublished - All rights reserved under the copyright laws of the United States. This software is furnished under a
license and use, duplication, disclosure and all other uses are restricted to the rights specified in the written license
between the licensee and Lumos Technologies Inc.

Copyright 1998-2006 NuDesign Team Inc. All rights reserved. Copyright 1982-2001 QNX Software Systems Ltd. All
rights reserved.

Copyright 1990-2001 Sleepycat Software. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met: 1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer. 2.Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation and/or other materials provided with the
distribution. 3. Redistributions in any form must be accompanied by information on how to obtain complete source
code for the DB software and any accompanying software that uses the DB software. The source code must either be
included in the distribution or be available for no more than the cost of distribution plus a nominal fee, and must be
freely redistributable under reasonable conditions. For an executable file, complete source code means the source code
for all modules it contains. It does not include source code for modules or files that typically accompany the major
components of the operating system on which the executable file runs. THIS SOFTWARE IS PROVIDED BY
SLEEPYCAT SOFTWARE "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR NON-INFRINGEMENT, ARE DISCLAIMED. IN NO EVENT SHALL SLEEPYCAT SOFTWARE
BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright 1990, 1993, 1994, 1995 The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met: 1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer. 2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation and/or other materials provided with the
distribution. 3. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission. THIS SOFTWARE IS PROVIDED BY
THE REGENTS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUTNOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
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CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, ORTORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright 1995, 1996 The President and Fellows of Harvard University. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met: 1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer. 2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation and/or other materials provided with the
distribution. 3. Neither the name of the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission. THIS SOFTWARE IS PROVIDED BY
HARVARD AND ITS CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUTNOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL HARVARD OR ITS
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY,WHETHER IN CONTRACT, STRICT LIABILITY,ORTORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright 1998 The NetBSD Foundation, Inc. All rights reserved.

This code is derived from software contributed to The NetBSD Foundation by Christos Zoulas. Redistribution and use
in source and binary forms, with or without modification, are permitted provided that the following conditions are met:
1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer. 2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution. 3. All advertising
materials mentioning features or use of this software must display the following acknowledgement: This product
includes software developed by the NetBSD Foundation, Inc. and its contributors. 4. Neither the name of The NetBSD
Foundation nor the names of its contributors may be used to endorse or promote products derived from this software
without specific prior written permission. THIS SOFTWARE IS PROVIDED BY THE NETBSD FOUNDATION,
INC. AND CONTRIBUTORS "AS IS™ AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE FOUNDATION OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY,WHETHER IN CONTRACT, STRICT LIABILITY,ORTORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright 2003 Maxim Sobolev sobomax@FreeBSD.org. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the
following conditions are met: 1. Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer. 2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation and/or other materials provided with the
distribution. THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR APARTICULAR PURPOSE ARE DISCLAIMED. INNO EVENT
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SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Copyright 1995,1996,1997,1998 Lars Fenneberg If@elemental.net.

Permission to use, copy, modify, and distribute this software for any purpose and without fee is hereby granted, provided
that this copyright and permission notice appear on all copies and supporting documentation, the name of Lars
Fenneberg not be used in advertising or publicity pertaining to distribution of the program without specific prior
permission, and notice be given in supporting documentation that copying and distribution is by permission of Lars
Fenneberg. Lars Fenneberg makes no representations about the suitability of this software for any purpose. Itis provided
"as is" without express or implied warranty.

Copyright 1992 Livingston Enterprises, Inc. Livingston Enterprises, Inc. 6920 Koll Center Parkway Pleasanton, CA
94566.

Permission to use, copy, modify, and distribute this software for any purpose and without fee is hereby granted, provided
that this copyright and permission notice appear on all copies and supporting documentation, the name of Livingston
Enterprises, Inc. not be used in advertising or publicity pertaining to distribution of the program without specific prior
permission, and notice be given in supporting documentation that copying and distribution is by permission of
Livingston Enterprises, Inc. Livingston Enterprises, Inc. makes no representations about the suitability of this software
for any purpose. It is provided "as is" without express or implied warranty.

The Regents of the University of Michigan and Merit Network, Inc. 1992, 1993, 1994, 1995. All Rights Reserved.
Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without fee is
hereby granted, provided that the above copyright notice and this permission notice appear in all copies of the software
and derivative works or modified versions thereof, and that both the copyright notice and this permission and disclaimer
notice appear in supporting documentation. THIS SOFTWARE IS PROVIDED "AS IS" WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR APARTICULAR PURPOSE. THE REGENTS OF THE UNIVERSITY
OF MICHIGAN AND MERIT NETWORK, INC. DO NOT WARRANT THAT THE FUNCTIONS CONTAINED
IN THE SOFTWARE WILL MEET LICENSEE'S REQUIREMENTS OR THAT OPERATION WILL BE
UNINTERRUPTED OR ERROR FREE. The Regents of the University of Michigan and Merit Network, Inc. shall not
be liable for any special, indirect, incidental or consequential damages with respect to any claim by Licensee or any
third party arising from use of the software.

Copyright 1991-2, RSA Data Security, Inc. Created 1991. All rights reserved.

License to copy and use this software is granted provided that it is identified as the "RSA Data Security, Inc. MD5
Message-Digest Algorithm™ in all material mentioning or referencing this software or this function. License is also
granted to make and use derivative works provided that such works are identified as "derived from the RSA Data
Security, Inc. MD5 Message-Digest Algorithm™ in all material mentioning or referencing the derived work. RSA Data
Security, Inc. makes no representations concerning either the merchantability of this software or the suitability of this
software for any particular purpose. Itis provided "as is" without express or implied warranty of any kind. These notices
must be retained in any copies of any part of this documentation and/or software.

All other product and company names are trademarks or registered trademarks of their respective companies. All of
the above-referenced components are not necessarily included in all versions of the product.
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1.0 Multiplexing portfolio

This section identifies the CWDM and DWDM Multiplexing modules that the BTI 7000 Series
supports, and provides information about software release compatibility.

e 1.1, “Multiplexing modules”
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Multiplexing portfolio

1.1 Multiplexing modules

Table 1-1 Optical Multiplexers

Modules PEC System software
introduced

Passive multiplexing modules

1-Channel DWDM Optical Add/Drop Module BP1A36AA 7.1.0

Double 1-Channel CWDM OADM/Double OSC Coupler BP1A32CA 7.1.0

Splitter

4-Channel CWDM Mux/Demux, Channel 1 - 4 7.1.0

4-Channel CWDM Mux/Demux, Channel 5 - 8 BP1A33BB 7.1.0

4-Channel CWDM Mux/Demux, Channel 9 - 12 BP1A33BC 7.1.0

4-Channel CWDM Mux/Demux, Channel 13 - 16 BP1A33BD 7.1.0

4-Channel CWDM Mux/Demux, Channel 1 - 4, LC

(without inventory)

4-Channel CWDM Mux/Demux, Channel 5 - 8, LC

(without inventory)

4-Channel CWDM Mux/Demux, Channel 9 - 12, LC

(without inventory)

4-Channel CWDM Mux/Demux, Channel 13 - 16, LC

(without inventory)

32-Channel DWDM Mux/Demux Module 1 BP1A35AA 7.1.0

32-Channel DWDM Mux/Demux Module 2 BP1A35AB 7.1.0

32-Channel DWDM Mux/Demux Module 3 BP1A35AC 7.1.0

32-Channel DWDM Mux/Demux Module 4 BP1A35AD 7.1.0

32-Channel DWDM Bidirectional Mux/Demux (Mux BP1A35DA-12 7.1.0

Band 1, Demux Band 2)

32-Channel DWDM Bidirectional Mux/Demux (Mux BP1A35DA-21 7.1.0

Band 2, Demux Band 1)

32-Channel DWDM Bidirectional Mux/Demux (Mux BP1A35DA-42 7.1.0

Band 4, Demux Band 2)

32-Channel DWDM Bidirectional Mux/Demux (Mux BP1A35DA-24 7.1.0

Band 2, Demux Band 4)

2-Channel DWDM OADM BP1A36AB 7.1.0

4-Channel DWDM OADM BP1A36AC 7.1.0

4-Channel DWDM OADM, BTI Channels E1, E3, E5, E7 BP1A36BC 7.1.0

Coupler/Splitter modules

1310 nm and C-Band Coupler/Splitter BP1A38AA 7.1.0

CWDM + DWDM Splitter Combiner BP1A30AA 7.1.0

DWDM Bidirectional Coupler/Splitter BP1A39CA 7.1.0

Single 50/50 Coupler/Splitter BP1A39DA 7.1.0
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Table 1-1 Optical Multiplexers (Continued)

Modules PEC System software
introduced

Multiplexer/Demultiplexer passive shelves

40-Channel DWDM Mux/Demux BT7A37AA 7.1.0
40-Channel DWDM Mux/Demux (ETSI) BT7A37CA 7.1.0
96-Channel DWDM Mux/Demux BT8A96MDO01-102 10.3
96-Channel DWDM Mux/Demux (ETSI) BT8A96MD02-102 10.3
96-Channel DWDM Mux/Demux (FMD96) BT8A78MDO03 13.2
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2.0 Multiplexing features

This section provides information about the features of the Multiplexing module portfolio and

the 40-channel and the 96-channel DWDM Mux/Demux.

2.1, “Multiplexing module features”

2.2, “40-Channel DWDM Mux/Demux features”
2.3, “96-Channel DWDM Mux/Demux features”
2.4, “CWDM wavelength plan”

2.5, “40-channel DWDM wavelength plan”

2.6, “96-channel DWDM wavelength plan”
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2.1 Multiplexing module features

The Multiplexing portfolio offers a complete suite of CWDM, DWDM, multiplexing,
demultiplexing and optical Add/Drop modules.

* Module size:

32-Channel DWDM Mux/Demux modules 1 to 4: Double-width slot
All other modules: Single slot
» Supported platforms:

BTI 7060,
BTI 7030,
BTI 7020 (CWDM and DWDM Mux/Demux modules only)
» CWDM and DWDM Mux/Demux and OADM configurations available
» Scalable to 32-channel DWDM, 16-channel CWDM
« CWDM to DWDM hybrid configurations
» Optional bidirectional single fiber solution
» C-band red/blue filter to maximize optical reach performance
* Full inventory management visibility
» Expansion port for cascading and hitless in-service upgrades

« DWDM, CWDM, multiplexing, demultiplexing and optical Add/Drop modules are
environmentally hardened for outside plant (OSP) operations, meeting the Telcordia GR-3108
OSP requirement for extended temperature.

Note The 1-Channel CWDM OADM (1511 nm) and the Double 1-Channel CWDM
OADM (1511 nm) are also used for the OSC channel.
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2.2 40-Channel DWDM Mux/Demux features

The 40-Channel DWDM Mux/Demux is a 2RU, low-loss, standalone passive optical module that
provides easy access to all 40 DWDM channels at a single site. It is ideally suited for high-
density, add/drop requirements in DWDM networks.

Figure 2-1 40-Channel DWDM Multiplexing shelf
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2.3 96-Channel DWDM Mux/Demux features

The 96-Channel DWDM Mux/Demux is a passive, rack-mounted module that is installed
alongside the BTI 7000 Series shelf in a DOL node to provide local fixed grid access to all 96
wavelengths in the DWDM 50 GHz channel plan. It has a single bidirectional line port, a
monitor port, and 96 bidirectional client ports with each client port carrying a different fixed
wavelength.

Since this multiplexer/demultiplexer is a passive shelf, it is not equipped with a programmed
inventory record (FRU data) and does not provide a communications interface to the SCP.

The following are the characteristics of the 96-Channel Mux/Demux:
* 96 DWDM channels
50 GHz spacing

Can be represented as part of the Dynamic Optical Layer
BT8A96MDO01-102 (ANSI), BT8A96MDO02-102 (ETSI):
3U high

Compatible with the LGA/IMGA/MGM optical amplifiers and with the 96-Channel ROB4
modules

Optional 1610 nm passthrough port for OSC add/drop management. You can connect a pre-
amplifier or booster-amplifier to this port without requring a separate 1610 nm filter.

FMD96 (BT8A78MD03):
2U high
Compatible with the 96-Channel ROB4 modules

Figure 2-2 BTBA96MDO1-102 (ANSI)
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Figure 2-3 BT8BA96MDO02-102 (ETSI)

Figure 2-4 FMD96 (BT8A78MDO03)
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2.4 CWDM wavelength plan

The 4-channel CWDM multiplexer/demultiplexer modules support 4 channels in each module.
The 16 wavelengths supported by the modules combined are listed in the following table.

Note Channels 1391 nm and 1441 nm are not supported as a result of high fiber
attenuation at those wavelengths.

Table 2-1 CWDM Wavelength Plan

Available Wavelengths (nm) Mux/Demux Modules BTI Channel Numbers
1271 4 16
1291 4 15
1311 4 14
1331 4 13
1351 3 12
1371 3 11
1431 3 10
1451 3 9
1471 2 8
1491 2 7
1511 2 6
1531 2 5
1551 1 4
1571 1 3
1591 1 2
1611 1 1
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2.5 40-channel DWDM wavelength plan

This DWDM wavelength plan applies to the following modules:
e 32-Channel DWDM Mux/Demux

e 32-Channel DWDM Bidirectional Mux/Demux

e 2-,and 4-Channel DWDM OADMSs

* 40-Channel DWDM Mux/Demux

Important DWDM OADMs support only channels 1 to 32.

Table 2-2 DWDM Wavelength Plan

Wavelength (nm) BTI Channel Numbers Wavelength (nm) BTI Channel Numbers
1529.55 E8 1545.32 E4
1530.33 32 1546.12 16
1531.12 31 1546.92 15
1531.90 30 1547.72 14
1532.68 29 1548.51 13
1533.47 28 1549.32 12
1534.25 27 1550.12 11
1535.04 26 1550.92 10
1535.82 25 1551.72 9
1536.61 E7 1552.52 E3
1537.40 E6 1553.33 E2
1538.19 24 1554.13 8
1538.98 23 1554.94 7
1539.77 22 1555.75 6
1540.56 21 1556.55 5
1541.35 20 1557.36 4
1542.14 19 1558.17 3
1542.94 18 1558.98 2
1543.73 17 1559.79 1
1544.53 E5 1560.61 El
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2.6 96-channel DWDM wavelength plan

The following table lists the DWDM wavelength plan for the BTI 7000 Series 96-channel Mux/
Demux passive shelf:

Table 2-3 96-channel DWDM Wavelength Plan

DOLChannel Numbers Frequency (THz) Wavelength (nm)
610 196.10 1528.77
605 196.05 1529.16
600 196.00 1529.55
595 195.95 1529.94
590 195.90 1530.33
585 195.85 1530.72
580 195.80 1531.12
575 195.75 1531.51
570 195.70 1531.90
565 195.65 1532.29
560 195.60 1532.68
555 195.55 1533.07
550 195.50 1533.47
545 195.45 1533.86
540 195.40 1534.25
535 195.35 1534.64
530 195.30 1535.04
525 195.25 1535.43
520 195.20 1535.82
515 195.15 1536.22
510 195.10 1536.61
505 195.05 1537.00
500 195.00 1537.40
495 194.95 1537.79
490 194.90 1538.19
485 194.85 1538.58
480 194.80 1538.98
475 194.75 1539.37
470 194.70 1539.77
465 194.65 1540.16
460 194.60 1540.56
455 194.55 1540.95
450 194.50 1541.35
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Table 2-3 96-channel DWDM Wavelength Plan (Continued)

DOLChannel Numbers

Frequency (THz)

Wavelength (nm)

445 194.45 1541.75
440 194.40 1542.14
435 194.35 1542.54
430 194.30 1542.94
425 194.25 1543.33
420 194.20 1543.73
415 194.15 1544.13
410 194.10 1544.53
405 194.05 1544.92
400 194.00 1545.32
395 193.95 1545.72
390 193.90 1546.12
385 193.85 1546.52
380 193.80 1546.92
375 193.75 1547.32
370 193.70 1547.72
365 193.65 1548.11
360 193.60 1548.51
355 193.55 1548.91
350 193.50 1549.32
345 193.45 1549.72
340 193.40 1550.12
335 193.35 1550.52
330 193.30 1550.92
325 193.25 1551.32
320 193.20 1551.72
315 193.15 1552.12
310 193.10 1552.52
305 193.05 1552.93
300 193.00 1553.33
295 192.95 1553.73
290 192.90 1554.13
285 192.85 1554.54
280 192.80 1554.94
275 192.75 1555.34
270 192.70 1555.75
265 192.65 1556.15
260 192.60 1556.55
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Table 2-3 96-channel DWDM Wavelength Plan (Continued)

DOLChannel Numbers

Frequency (THz)

Wavelength (nm)

255 192.55 1556.96
250 192.50 1557.36
245 192.45 1557.77
240 192.40 1558.17
235 192.35 1558.58
230 192.30 1558.98
225 192.25 1559.39
220 192.20 1559.79
215 192.15 1560.20
210 192.10 1560.61
205 192.05 1561.01
200 192.00 1561.42
195 191.95 1561.83
190 191.90 1562.23
185 191.85 1562.64
180 191.80 1563.05
175 191.75 1563.45
170 191.70 1563.86
165 191.65 1564.27
160 191.60 1564.68
155 191.55 1565.09
150 191.50 1565.50
145 191.45 1565.91
140 191.40 1566.31
135 191.35 1566.72
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3.0 Multiplexing and demultiplexing
applications

This section provides information about the applications that Optical Multiplexing modules
support.

e 3.1, “Capacity expansion”
» 3.2, “Fiber exhaust”

o 3.3, “Single-fiber applications”
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3.1 Capacity expansion

CWDM and DWDM Multiplexing modules and passive shelves expand the capacity of a fiber up
to 96 channels for applications such as fiber relief and overlay of new-generation services on
existing fiber networks. WDM technology offers significant return on investment by combining
multiple services into a single pair of fibers.

DWDM multiplexing modules are suitable for applications in which a higher number of channels
is required. The DWDM infrastructure provides for more than extension, allowing any other
protocol to be multiplexed into the same fiber pair. This added flexibility enables you to
consolidate and scale data, voice, video, storage, and SONET/SDH infrastructures. CWDM is
optimized for lower channel counts and shorter distances.

OADM capability enables deployment of a complete photonic layer, with the ability to add and
drop services at intermediate sites for simple, economical, and scalable site connectivity.
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3.2 Fiber exhaust

CWDM and DWDM Multiplexing modules and passive shelves can be used to overlay new
broadband services and expand fiber capacity up to 96 DWDM and/or 16 CWDM channels on a
single fiber pair. No changes to existing client equipment are required: mux/demux ports connect
directly to CWDM or DWDM client ports, or connect to 850nm, 1310nm, 1550nm, or 1610nm
client ports through a Transponder module. A CWDM to DWDM hybrid combination can be
provided with the CWDM/DWDM coupler/splitter.
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3.3 Single-fiber applications

The 32-Channel DWDM Bidirectional Mux/Demux and Double Bidirectional Coupler/Splitter
modules provide a single-fiber, bidirectional transmission solution that meets the growing
bandwidth demands of metro and regional networks.

Bidirectional transmission allows signals to be transmitted and received on one fiber, which is
particularly beneficial for operators using leased dark fiber, since only one leased fiber is
required instead of two. With reduced costs and optimized usage of a single fiber, this solution
for fiber-constrained networks is available for both amplified and non-amplified applications.

The 32-Channel DWDM Bidirectional Mux/Demux supports up to 16 channel configurations of
eight channels transmitting and receiving in each direction. Eight signals are multiplexed and
demultiplexed at each site. The following band combinations are available:

* Band 1/Band 2
 Band 2/Band 4

Bands 1 and 2 are recommended in 16-channel configurations (eight channels per direction)
using BTI 7000 Series single-channel amplifiers.
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4.0 Installing Multiplexer and Demultiplexer
modules

This section provides instructions for installing CWDM and DWDM modules, and includes the
following topics:

e 4.1, “Installing Multiplexing modules”

* 4.2, “Installing a 40-Channel DWDM Mux/Demux”

» 4.3, “Installing a 96-Channel DWDM Mux/Demux (BT8A96MDO01-102, BTBA96MD02-102)”
* 4.4, “Installing a 96-Channel Fixed Mux/Demux (BT8A78MD03)”
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4.1 Installing Multiplexing modules

Use this procedure to install Multiplexing modules.

Important  The D32BMD24 (32-Channel DWDM Bi-Directional Mux/Demux) and the
D32BMDA42 (32-Channel DWDM Bidirectional Mux/Demux) modules must be
installed in a passive shelf only.

Note The connector interface supports LC connectors only.

Typical deployment

In most cases, a multiplexer/demultiplexer is used to split and combine wavelengths, as shown in
the following figure.

Typical deployment of a multiplexer/demultiplexer

fus/Derru
.
Multiple Incoming 5;_ Curigaing
Wiavalangths __‘:- Viarvabangthe Mulipheosd
e
Mluttiple Cudgeing K B Incarming
Wiavalargihs
Denlnh;l-ﬂleu F Wiavalangths Multiplwad

What you need

 Slot-head or Phillips screwdriver

* Electrostatic discharge (ESD) wrist strap

* Multiplexing module

 Standard fiber cleaner (1.25 mm HUXcleaner recommended)

Prerequisites

» For 32-Channel Mux/Demux modules, the shelf must be configured to accommodate double-
width modules. See the Common Equipment Installation Guide for more information.

Invisible laser radiation can be emitted from the aperture ports of various
modules when no fiber cable is connected. Avoid exposure and do not stare into

. open apertures to avoid permanent eye damage.

Use an ESD wrist strap whenever you open the equipment, particularly when you
are handling modules as well as SFP and XFP transceivers. To work properly,
the wrist strap must make good contact at both ends (that is, with your skin at

Caution 06 end and with the chassis at the other).
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Installing Multiplexer and Demultiplexer modules

The following figure shows an 8-channel module of the 32-Channel DWDM Mux/Demux.

32-Channel DWDM Mux/Demux module

The following figures show the key physical features of the 1-Channel, 2-Channel, and 4-
Channel DWDM Optical Add/Drop modules.

1-Channel OADM

Handle
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2-Channel OADM

NIRRT . Add/Drop Channel 2
/ \ Add/Drop Channel 1
S B i ) Passthrough
\ i Line

Handle

4 -Channel OADM

Handle

Installation procedure
To install a Multiplexing modules, follow these steps:

Step 1 Insert the module
Align the with the slot in which the module is being inserted.
Carefully push the module straight into the slot.

Step 2 Attach the Faceplate Screws
Facing the front of the shelf, align the module with its mounting holes.

Using a slot-head or Phillips screwdriver, carefully tighten the faceplate screws:
* Partially tighten the first screw.
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 Partially tighten the second screw.
 Fully tighten the first screw.
 Fully tighten the second screw.

Caution  Tighten to a torque that is no more than 4.7 in-Ibs.

Step 3 Clean the Ends of the Fiber Optic Cables
Use standard fiber cleaners to clean the ends of the fiber optic cables.

Step 4 Connect the Optical Cables
Connect the input and output optical cables to the faceplate of the module.

Note Passive multiplexing modules are shipped with port terminators on their output
ports to prevent optical back reflection from occurring on unused ports. Before
connecting an optical cable to an output port on a passive multiplexing module,
remove the port terminator and dispose of it, and then clean the port. Do not
remove a port terminator until you are ready to connect a fiber cable to it. Port
terminators are intended for single-use only. Do not re-use a port terminator.

Note If an optical cable is removed from an output port on a passive multiplexing
module, install a new port terminator on the port.

Step5 Replace Cables
If any cables were moved to access the slot, replace the cables to their original locations.
You have successfully completed this procedure.
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4.2 Installing a 40-Channel DWDM Mux/Demux

The 40-Channel DWDM Mux/Demux is a standalone passive module that is designed to be
installed in the following types of racks:

e 23-inch ANSI equipment rack, mid-mount with front cover

* 19-inch ANSI equipment rack, mid-mount with front cover

* 19-inch (450 mm) ETSI equipment rack, front-mount without front cover
* 19-inch (410 mm) ETSI equipment rack, front-mount with front cover

o 21-inch (500 mm) ETSI equipment rack, front-mount without front cover
e 21-inch (500 mm) ETSI equipment rack, front-mount with front cover

What you need

The shelf is shipped with a combination mounting bracket that accommodates both 21-inch and
23-inch rack installations, depending on the orientation of the bracket.

* Toinstall the shelf in a 19-inch rack: Installation kit BT7A5031, containing the 19-inch
mounting bracket and hardware.

» To install the shelf in a 19-inch or 21-inch ETSI rack with a front cover: Mounting bracket
(19-inch and 21-inch), which is part of the front cover assembly.

Figure 4-6 40-Channel DWDM Mux/Demux

Installation procedure
Follow these steps to install a 40-Channel DWDM Mux/Demux in a rack:

Step 1  Arrange the mounting brackets next to the sides of the shelf.

The 40-Channel DWDM Mux/Demux require two mounting brackets, one for each side
of the shelf.
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Step 2

Step 3

Step 4

Step 5

Step 6

Attach the mounting brackets to each side of the shelf chassis using the screws
provided. Use two screws for each clamp bracket on the shelf, and tighten to a torque
that is no more than 65 in-1bs.

On a 19-inch or 21-inch ETSI rack with a front cover, the mounting bracket (19-inch
and 21-inch) is part of the front cover assembly and is pre-configured for a 21-inch
installation. To change the bracket to a 19-inch installation, remove the extension.

With one person at each side of the shelf, lift the shelf into position in the equipment
frame.

Align the mounting holes in the mounting bracket with the mounting holes in the
equipment frame.

Use the M6 Trilobe mounting bolts shipped with the shelf installation kit to mount the
shelf in the equipment frame. Use one M6 Trilobe mounting bolt for each mounting
bracket on the shelf. Tighten to a torque that is no more than 65 in-1bs.

Connect fiber optic cables.

You have successfully completed this procedure.
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4.3 Installing a 96-Channel DWDM Mux/Demux
(BT8A96MDO01-102, BT8BA96MD02-102)

The 96-Channel DWDM Mux/Demux (BT8A96MD01-102, BT8A96MD02-102) is a standalone
passive shelf that is designed to be installed in the following types of racks:

Note The 96-Channel DWDM Mux/Demux is currently not NEBS-3 certified.

» 23-inch ANSI equipment rack, mid-mount with front cover
* 19-inch ANSI equipment rack, mid-mount with front cover
* 19-inch (410 mm) ETSI equipment rack, front-mount with front cover
* 21-inch (500 mm) ETSI equipment rack, front-mount with front cover

Note We do not recommend installing the module without the front cover, since the
inside of the cover includes the channel plan labeling.
What you need

Brackets: The shelf is shipped with 19-inch brackets in the mid-mount position. The
combination 21- and 23-inch brackets are shipped with the installation kit— BT8A7860. These
combination brackets allow you to install the module into any of the rack types listed above.

Figure 4-7 96-Channel DWDM Mux/Demux with 19-inch bracket

\_FRONT COVER SUPPORT BRACKET
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Figure 4-8 96-Channel DWDM Mux/Demux with 23-inch bracket
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Installation procedure
Follow these steps to install a 96-Channel DWDM Mux/Demux:

Step 1 Arrange the mounting brackets next to the sides of the shelf.

The 96-Channel DWDM Mux/Demux requires two mounting brackets, one for each
side of the shelf.
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Note When using the rear three positions for mounting the shelf, the front cover
support bracket remains at the front of the shelf.

‘THIS UNIT COMES WITH
/FDURMDUNHNGPOSITIONS

G

Note When mounting the shelf flush with the front surface, replace the front cover
support brackets with the mounting brackets.

FRONT COVER SUFPORT BRACKET
REMOVE FOR FLUSH MOUNT APPLICATIONS

Lw' BRACKET

Step 2 Attach the mounting brackets to each side of the shelf using the screws provided.

The front cover and its brackets are attached to the front side of the mounting bracket if
center mounting, or the cover mount brackets if mid-mounting. using the 6-32 screws
provided. Torque the 6-32 screws to no more than 8.0 in-Ibs.

Step 3 With one person at each side of the shelf, lift the shelf into position in the equipment
frame.

Step 4  Align the mounting holes in the mounting bracket with the mounting holes in the
equipment frame.
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Step 5 Use the M6 Trilobe mounting bolts shipped with the shelf installation kit to mount the
shelf in the equipment frame. Use one M6 Trilobe mounting bolt for each mounting
bracket on the shelf. Tighten to a torque that is no more than 65 in-1bs.

Step 6 Connect fiber optic cables.

You have successfully completed this procedure.
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4.4 Installing a 96-Channel Fixed Mux/Demux
(BT8A78MDO03)

Use this procedure to install a 96-Channel Fixed Mux/Demux (FMD96).

The FMD96 is a standalone, passive module that is designed to be installed directly into the
following types of racks:

» 23-inch ANSI equipment rack
* 19-inch ANSI equipment rack
* 19-inch (410 mm) ETSI equipment rack
e 21-inch (500 mm) ETSI equipment rack

Note The FMD96 is not NEBS-3 certified.

The FMD96 is shipped as a complete unit with hinged cover and latch, fiber support, and 21/23-
inch mounting bracket attached. An installation kit with a 19-inch mounting bracket and
installation hardware is included with the FMD96.

Tools Required

* Installation kit (included)

» Grounding cable

» Grounding cable connector to ground source

o #2 Phillips screwdriver (for ground screw)

» #2 Robertson screwdriver or hex wrench (for fasteners that attach the module to the frame)

Two L-shaped mounting brackets are installed on each side of the FMD96. The mounting
brackets attached to the FMD96 are dual-function with the 21 and 23-inch configuration
governed by orientation. Three mounting positions are available. Choose the mounting position
that ensures the FMD96 is flush with the adjacent BT1 7000 Series shelf. The FMD96 is shipped
with the mounting brackets installed in the 23-inch orientation and mounted in the mid position.

Step 1 To install the mounting brackets, choose one of the following options based on the
frame requirements and the mounting position.

a) To install the 23-inch brackets:
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Figure 4-9 23-inch bracket mounting positions

23 inch
Mounting Positions

Choose the mounting positions which enable the module to be installed flush with the
adjacent BTI 7000 Series shelf.

If required remove the mounting brackets and attach the brackets to the new
mounting positions.

b) To install the 21-inch brackets:

Figure 4-10 21-inch bracket mounting positions

21inch
Mounting Positions

Remove the screws from the 23-inch mounting brackets if installed. Choose the
mounting position that enables the module to be installed flush with the adjacent BTI
7000 Series shelf.

Product Release 13.5 STANDARD 4-13



Installing Multiplexer and Demultiplexer modules

Reuse the mounting bracket screws to fasten the 21-inch mounting bracket to the
module.

c) To install the 19-inch brackets:

Figure 4-11 19-inch bracket mounting positions

Step 2

Step 3

Remove the 23-inch mounting brackets if installed. Choose the mounting position that
enables the module to be installed flush with the adjacent BT1 7000 Series shelf.

Reuse the mounting bracket screws to fasten the 19-inch mounting bracket to the
module.

Perform the following to mount the module on the frame or the rack.

a) With one person at each side of the module, lift the module into position in the
equipment frame.

b) Align the mounting holes in the mounting bracket with the mounting holes in the
equipment frame.

c) Choose the set of mounting screws from the installation kit to mount the shelf into
the equipment frame. Use one mounting screw and washer for each mounting bracket
attachment. No locking nuts are required as the mounting screws fasten into the
threaded screw inserts on the frame.

Perform the following to ground the module.

a) Attach the ground cable (not supplied) to the grounding lug supplied in the
installation Kit.
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Ground Screw

b) Loosen the grounding screw and attach the lug over the ground screw.
c) Secure the lug by fastening the ground screw.
d) Attach the other end of the ground cable to ground.

The other end is connected to the frame using a biting star lock washer between the
lug and the frame, and between the lug and the screw head.

] |- Equipment Frame

Ta Shelf
" Ground Point

@3‘
&,
i

L

Step 4 Open the cover and connect fibers. The fibers should be routed between the front panel
and the front cover to allow for the cover to be opened and closed.

Caution ~ When the ports are optically connected, the module is capable of passing light
from all client and line ports at all times. The client and line port connections
must be limited to Class 1M (21.3 dBm) Laser Safety Regulations.

Step 5 Close the cover after connecting the fibers.

You have successfully completed this procedure.
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5.0 Connecting modules

This section provides information on connecting multiplexing modules:

e 5.1, “Basic cascading of OADMSs to provide mux/demux functionality”
* 5.2, “OADM survivability of upstream and downstream traffic”

» 5.3, “Cascading OADMs for survivability and future growth”
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5.1 Basic cascading of OADMs to provide mux/demux
functionality

Optical add/drop modules (OADM) can be cascaded to provide the functional equivalent of a
mux/demux.

In the following example, a two-channel OADM is deployed on Day 1 with two input
wavelengths that are combined into a composite output from the line port.

On Day 2, a second two-channel OADM is deployed that adds channels three and four. The
composite line output from the second OADM is added to the first OADM through the pass
through port. This results in the four wavelengths being combined into a composite output from
the line port of the first OADM.

Two-wavelength OADMSs serving as a mux/demux
Drep Drep

LEL Add  Pms
EHE & Through Line

Module 1 to deploy day 1 #ﬂm F;}’ Ejlﬂ Ilu;?:( IJ'Q_EJ [

° - 4 To line day 1
cHZ  CHI <
Module 2 to deploy day 2 L e st ||FMME| \@ ® 4
| as | [
' | A _
CH 4 CH3

Quiput to connect o the pass thru
port of module 1, no senvice
interruptions during Day 2 upgrades.

A third wavelength could be added to the first OADM through the pass through port, making the
second OADM unnecessary.
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5.2 OADM survivability of upstream and downstream traffic

Optical add/drop modules (OADM) can be combined to ensure that upstream and downstream
traffic can survive even if there is a module failure at a line site.

In the following example, a pair of two-channel OADMs are deployed where two wavelengths
are dropped and then added back to the composite signal that passes through the site. Traffic
upstream and downstream from a line site failure is not affected.

The inbound composite traffic is connected to the line in port of the first OADM. The two
selected wavelengths are dropped by the first OADM and the remaining composite traffic exits
through the pass through output port of the first OADM. The composite traffic is then connected
to the pass through input port of the second OADM. At the second OADM, two selected
wavelengths are added back to the composite traffic that exits through the line output port.

For traffic flowing in the opposite direction, the remaining OADM ports are used.

OADM survivability of upstream and downstream traffic
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The following figure indicates what the fiber connections would look like for this example.
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OADM survivability fiber connections
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5.3 Cascading OADMs for survivability and future growth

The concepts of OADM cascading and survivability can be combined to provided a robust
configuration that allows for future growth in the number of wavelengths that are added and
dropped at a site.

In the following example, four two-channel OADMs are deployed where four wavelengths are
dropped and then added back to the composite signal that passes through the site. Traffic
upstream and downstream from a line site failure is not affected.

The inbound composite traffic is connected to the line in port of the first OADM. The first two
selected wavelengths are dropped by the first OADM and the remaining composite traffic exits
through the pass through output port of the first OADM. The composite traffic is then connected
to the line input port of the second OADM. At the second OADM, two more wavelengths are
dropped and the remaining composite traffic exits through the pass through output port.

The composite traffic is then connected to the pass through input port of the third OADM. At the
third OADM, two selected wavelengths are added back to the composite traffic that exits through
the line output port. The composite traffic is then connected to the pass through input port of the
fourth OADM. At the fourth OADM, two more selected wavelengths are added back to the
composite traffic that exits through the line output port.

For traffic flowing in the opposite direction, the remaining OADM ports are used.

Cascading OADMs for survivability and future growth
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The following illustration indicates what the fiber connections would look like for this example.
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Cascading OADMs for survivability and future growth fiber connections
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6.0 Management interfaces

This section provides a brief overview about each management interface you can use to
provision, monitor, and administer multiplexer/demultiplexer modules.

e 6.1, “proNX 900 Node Controller, CLI, TL1, SNMP, and proNX Service Manager”
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6.1 proNX 900 Node Controller, CLI, TL1, SNMP, and proNX
Service Manager

proNX 900 Node Controller

proNX 900 Node Controller (proNX 900) provides a graphical user interface you can use to
provision, operate, monitor, and troubleshoot all BT1 7000 Series modules. This interface
provides a representational view of the physical configuration of each shelf in the network, and
the modules in each shelf. For information about using the proNX 900 Node Controller, see the
proNX 900 Node Controller Online Help.

CLI

The CLI is used to configure, monitor, and maintain packetVV X and other modules. The CLI does
not support all BTI 7000 Series modules. For information about using CLI commands, see the
CLI Reference Guide.

TL1

The BTI 7000 Series supports a comprehensive and interactive Transaction Language One (TL1)
interface, based on Telcordia standards, including GR-831, GR-199-CORE, and GR-833-Core.
For information about using TL1 commands to provision, monitor, and administer BTI 7000
Series modules, see the TL1 Reference Guide.

SNMP

The BTI SNMP implementation supports SNMP Version 1 (SNMPv1) as defined in RFCs 1155,
1157, 1212, 1213, and 1215. The SNMP implementation also supports SNMPv2c as defined in
RFCs 1901 through 1907. For information about the BTI SNMP implementation, see the SNMP
Overview Guide.

proNX Service Manager

The proNX Service Manager provides proactive, service-centric management of network
resources using tools closely aligned with service providers’ own business processes. It is
designed to simplify network operations from visualization and activation of services to
troubleshooting and supporting end customers. For more information, see the proNX Service
Manager User Guide.
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7.0 Provisioning Multiplexing modules

This section explains how to provision the CWDM and DWDM multiplexing modules.
e 7.1, “Autoprovisioning support on Multiplexing modules”

* 7.2, “Modifying the parameters of a Multiplexing module port”

» 7.3, “Retrieving the parameters of a Multiplexing module port”
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Provisioning Multiplexing modules

7.1 Autoprovisioning support on Multiplexing modules

When a CWDM or DWDM Multiplexing module is inserted into an unprovisioned slot, it is auto
provisioned with the primary state set to the same value as the AUTOP parameter. All supported
ports are auto provisioned and carry no primary state.

Once a port is auto provisioned, its parameters can be modified or retrieved.
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7.2 Modifying the parameters of a Multiplexing module port

Use this procedure to modify the definable parameters of a port on a Multiplexing module.

Authorization Required /| superuser /

The port is provisioned.

Provisioning Maintenance Surveillance

Prerequisites

Step 1 Enter the command ED-PORT, specifying new parameter values as required.

ED-PORT:[TID]:<aid>:[CTAG]:::[ID1=<id1>][,1D2=<id2>][,FIBER=<Ffiber>]
[ ,GRID=<grid>][,CHNLS=<chnls>][,Cl=<customl>][,C2=<custom2>]
[ ,C3=<custom3>], [REMOTEID=<remoteid>];

where

TID is the target identifier

aid is access identifiers. See the following table.
CTAG is the correlation tag

Example input

ED-PORT:BTI17000:C1ADM-1-3-1:100:::C1=Under Test;

You have successfully completed this procedure.

Equipment type AID

C1ADM Line C1ADM-(1,11,21,31)-(1-20)-(1-2)
C1ADM Pass Through C1ADM-(1,11,21,31)-(1-20)-(1-2)-P
C1ADM Channel C1ADM-(1,11,21,31)-(1-20)-(1-2)-(1-16)
C2ADM Line C2ADM-(1,11,21,31)-(1-20)-1
C2ADM Pass Through C2ADM-(1,11,21,31)-(1-20)-1-P
C2ADM Channel C2ADM-(1,11,21,31)-(1-20)-1-(1-16)
C4MD Line C4MD-(1,11,21,31)-(1-20)-1

C4MD Expansion Port C4MD-(1,11,21,31)-(1-20)-1-E
C4MD Channel C4MD-(1,11,21,31)-(1-20)-1-(1-16)
CDSC Line CDSC-(1,11,21,31)-(1-20)-1

CDSC Channels CDSC-(1,11,21,31)-(1-20)-1-C
CDSC Channels CDSC-(1,11,21,31)-(1-20)-1-D

CS Line CS-(1,11,21,31)-(1-20)-(1,2)

CS DWDM Port CS-(1,11,21,31)-(1-20)-(1,2)-(1-9)
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Equipment type

AID

CS Channel

CS-(1,11,21,31)-(1-20)-(1,2)-D

D32MD1 Line

D32MD1-(1,11,21,31)~(1,3,5...19)-1

D32MD1 Upgrade

D32MD1-(1,11,21,31)-(1,3,5...19)-1-E

D32MD1 Channel

D32MD1-(1,11,21,31)~(1,3,5...19)-1-(1-8)

D32MD2 Line

D32MD2-(1,11,21,31)~(1,3,5...19)-1

D32MD2 Upgrade

D32MD2-(1,11,21,31)-(1,3,5...19)-1-E

D32MD2 Channel

D32MD2-(1,11,21,31)~(1,3,5...19)-1-(9-16)

D32MD3 Line

D32MD3-(1,11,21,31)-(1,3,5...19)-1

D32MD3 Upgrade

D32MD3-(1,11,21,31)~(1,3,5...19)-1-E

D32MD3 Channel

D32MD3-(1,11,21,31)-(1,3,5...19)-1-(17-24)

D32MD4 Line

D32MD4-(1,11,21,31)-(1,3,5...19)-1

D32MD4 Upgrade

D32MD4-(1,11,21,31)~(1,3,5...19)-1-E

D32MD4 Channel

D32MD4-(1,11,21,31)~(1,3,5...19)-1-(25-32)

D1ADM Line D1ADM-(1,11,21,31)-(1-20)-1

D1ADM Port D1ADM-(1,11,21,31)-(1-20)-1-P

D1ADM Channel D1ADM-(1,11,21,31)-(1-20)-1-(1-32)
D2ADM Line D2ADM-(1,11,21,31)-(1-20)-1

D2ADM Port D2ADM-(1,11,21,31)-(1-20)-1-P

D2ADM Channel D2ADM-(1,11,21,31)-(1-20)-1-(1-32)
D4ADM Line D4ADM-(1,11,21,31)-(1,3,5...19)-1
D4ADM Port D4ADM-(1,11,21,31)-(1,3,5...19)-1-P
D4ADM Channel D4ADM-(1,11,21,31)-(1,3,5...19)-1-(1-32)
DAMD Line DAMD-(1,11,21,31)-(1-20)-1

D4AMD Channel

DAMD-(1,11,21,31)-(1-20)-1-(1-32)
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7.3 Retrieving the parameters of a Multiplexing module port

Use this procedure to retrieve the parameters of a port.

Authorization Required

The port is provisioned.

Superuser Provisioning Maintenance Surveillance

Prerequisites

Step 1 Enter the command RTRV-PORT.

RTRV-PORT:[TID]:[<aid>]:[CTAG]::;
where
TID is the target identifier

aid is the access identifier. See 7.2, “Modifying the parameters of a Multiplexing
module port”.

CTAG s the correlation tag
Example command and response

RTRV-PORT:BT17000::100: :;

BT17000 03-11-12 11:42:00

M 100 COMPLD "Cl1ADM-1-6-1:"'
""C1ADM-1-6-1-9:WAVELENGTH=1451"
"C1ADM-1-6-1-P:™

Table 7-1 Multiplexing module port information fields

Parameter Range of Values Description
ID1 1 to 32 alphanumeric characters  The identifier that describes the port
ID2 1 to 32 alphanumeric characters  The identifier that describes the port
FIBER DSF The fiber type that connects to the port
NDSF (SMF-28)
NZDSF
GRID 50 GHz ITU-T wavelength grid numbers
100 GHz Note
200 GHz Applies to DWDM multiplexers only
CHNLS 0to 40 The number of DWDM channels
C1,C2,C3 1 to 256 alphanumeric characters The custom fields for specific operating company
information
WAVELENGTH . The wavelength in nm
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You have successfully completed this procedure.
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8.0 Troubleshooting Multiplexing modules

This section provides information for troubleshooting issues on CWDM and DWDM
Multiplexing modules.

e 8.1, “Alarms and events on Multiplexing modules”
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8.1 Alarms and events on Multiplexing modules

The proNX 900 Node Controller allows you to view alarms and events reported on a
Multiplexing module at any time.

When a Multiplexing module is in the In-Service state or Out-of-Service state, any fault
condition pertaining to the module is reported as an autonomous alarm. For information about
clearing alarms pertaining to Multiplexing modules, see the Alarm and Troubleshooting Guide.

An event reported on a Multiplexing module can indicate the module's status, a periodic report of
information, or asynchronous command completion information.

For a description of the information provided by the proNX 900 Node Controller about an alarm
or event, see the proNX 900 Node Controller Online Help.

8.1.1 View alarms or events for a Multiplexing module
Use this procedure to view alarms or events reported on Multiplexing module.

Superuzer Maintenance Surveillance

Frovisioning

Prerequisites

» The Multiplexing module must be provisioned and physically present in the shelf.

Viewing alarms and events

Follow these steps to view alarms and events on a Multiplexing module:

Step 1  Click one of the following tabs in the Alarm pane:
* Alarms — to view the list of alarms
* Events — to view the list of events

Step 2 Double-click an alarm or event to view detailed information about it.

You have successfully completed this procedure.
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9.0 Replacing Multiplexing modules

This section provides instructions for replacing Multiplexing modules.
» 0.1, “Replacing Multiplexing modules”
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9.1 Replacing Multiplexing modules

Use this procedure to replace Multiplexing modules.

What you need

* Slot-head or Phillips screwdriver
 Electrostatic discharge (ESD) wrist strap
* Multiplexing module

Prerequisites

Caution  Failure to reroute traffic can result in lost data. Select an alternate route for the
traffic that passes through the module. Transfer traffic to this alternate route
before proceeding with this procedure.

Use an ESD wrist strap whenever you open the equipment, particularly when you
are handling modules as well as SFP and XFP transceivers. To work properly,
the wrist strap must make good contact at both ends (that is, with your skin at

caution one end and with the chassis at the other).

The following figure shows an 8-channel module of the 32-Channel DWDM Mux/Demux.

32-Channel DWDM Mux/Demux module

The following figures show the key physical features of the 1-Channel, 2-Channel, and 4-
Channel DWDM Optical Add/Drop modules.
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4-Channel OADM

s Add/Drop Channel 4
. Add/Drop Channel 3

Handle

Replacement procedure

To replace a Multiplexing module, follow these steps:

Step 1  Move Cables

Shelf cables may need to be moved aside to get clear access to the module. The cables
rest on the handles that are at the front of the module.

Step 2 Disconnect Optical Cables
Disconnect the optical cables from the optical ports on the faceplate of the module.

Note Ensure that the optical ports on the modules and the optical cables are protected
with protective caps while disconnected.

Step 3 Loosen Faceplate Screws

a) Facing the front of the shelf, locate the faceplate screws.
b) Using a slot-head or Phillips screwdriver, loosen the screws.
c) Push with sufficient pressure until the LEDs come on.

Step 4 Remove module
a) Grasp the handles on the front of the module and firmly pull the module straight out.
Note An equipment missing alarm appears once you remove the module.
b) Place the module on a flat work surface.

Step 5 Replace module

a) Align the replacement module to the slot in which it is being replaced.
b) Carefully push the module straight into the slot.
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Step 6 Replace Faceplate Screws

a) Facing the front of the shelf, align the module with its mounting holes.
b) Using a slot-head or Phillips screwdriver, carefully tighten the faceplate screws:

« Partially tighten the center support screw.
 Partially tighten the other screw.

* Fully tighten the center support screw.

* Fully tighten the other screw.

Caution  Tighten to a torque that is no more than 4.7 in-1bs.

Step 7 Reconnect Optical Cables
Clean the optical cables and then connect them to the module.

Step 8 Replace Cables

If any cables were moved to access the module, replace the cables to their original
locations.

You have success completed this procedure.
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