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SONET Topologies and Upgrades

Note The terms "Unidirectional Path Switched Ring" and "UPSR" may appear in Cisco literature. These terms 
do not refer to using Cisco ONS 15xxx products in a unidirectional path switched ring configuration. 
Rather, these terms, as well as "Path Protected Mesh Network" and "PPMN," refer generally to Cisco's 
path protection feature, which may be used in any topological network configuration. Cisco does not 
recommend using its path protection feature in any particular topological network configuration.

This chapter explains Cisco ONS 15310-CL SONET topologies and upgrades. To provision topologies, 
refer to the Cisco ONS 15310-CL Procedure Guide. 

Chapter topics include:

• 8.1 Terminal Point-to-Point and Linear ADM Configurations, page 8-1

• 8.2 Interoperability, page 8-2

• 8.3 Path-Protected Mesh Networks, page 8-3

• 8.4 Four Node Configurations, page 8-4

• 8.5 OC-N Speed Upgrades, page 8-4

8.1 Terminal Point-to-Point and Linear ADM Configurations
You can configure ONS 15310-CLs in a terminal point-to-point network (two nodes) or as a line of 
add/drop multiplexers (ADMs) (3 or more nodes) by configuring the OC-3 ports as the working path and 
a second set as the protect path. Unlike rings, terminal and linear ADMs require that the OC-3 port at 
each node be in 1+1 protection to ensure that a break to the working line is automatically routed to the 
protect line.

Note In a linear ADM configuration, two OC-N ports in 1+1 protection are connected to two OC-N ports in 
1+1 protection on a second node. On the second node, two more OC-N ports are connected to a third 
node. The third node can be connected to a fourth node, and so on, depending on the number of nodes 
in the linear ADM. The ONS 15310-CL has only two optical ports. This restricts an ONS 15310-CL to being 
the end node in a linear ADM network since both ports are necessary to create the 1+1 protection group to 
the neighbor node.
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8.2 Interoperability
Figure 8-1 shows two ONS 15310-CLs in a linear ADM configuration with an ONS 15454. In this 
example, working traffic flows from the ONS 15310 Node 1/Slot 2/Port 2-1 to the ONS 15454 
Node 2/Slot 5, and from Node 2/Slot 12 to the ONS 15310 Node 3/Slot 2/Port 2-1. You create the 
protect path by placing Slot 2/Port 2-1 in 1+1 protection with Slot 2/Port 1-1 at Nodes 1 through 3.

Figure 8-1 Linear ADM Configuration

8.2 Interoperability
The ONS 15310-CL supports up to ten SONET SDCCs and 1 path protection per node. You can install 
ONS 15310-CL nodes into a network comprised entirely of ONS 15310-CL nodes or into a network that 
has a mix of ONS 15310-CL, ONS 15454, and ONS 15327 nodes. The ONS 15310-CL interoperates 
with the ONS 15454 and ONS 15327 in linear or path protection configurations. Because connection 
procedures for these types of nodes are the same (for example, adding or dropping nodes from a path 
protection or linear configuration, or creating DCCs), follow the instructions in the “Add and Remove 
Nodes” chapter of the Cisco ONS 15310-CL Procedure Guide whenever you make connections between 
ONS 15310-CL, ONS 15454, and ONS 15327 nodes. 

8.2.1 Linear Connections
Figure 8-2 shows a basic linear or path protection connection between ONS 15310-CL and ONS 15454 
nodes.

Figure 8-2 Linear or Path Protection Connection Between ONS 15454 and ONS 15310-CL Nodes
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8.3 Path-Protected Mesh Networks
In addition to single path protection configurations, terminal point-to-point or linear ADMs, you can 
extend ONS 15310-CL traffic protection by creating path-protected mesh networks (PPMNs). PPMNs 
include multiple ONS 15310-CL SONET topologies and extend the protection provided by a single path 
protection to the meshed architecture of several interconnecting rings. In a PPMN, circuits travel diverse 
paths through a network of single or multiple meshed rings. When you create circuits, you can have CTC 
automatically route circuits across the PPMN, or you can manually route them. You can also choose 
levels of circuit protection. For example, if you choose full protection, CTC creates an alternate route 
for the circuit in addition to the main route. The second route follows a unique path through the network 
between the source and destination and sets up a second set of cross-connections. 

For example, in Figure 8-3, a circuit is created from Node 3 to Node 9. CTC determines that the shortest 
route between the two nodes passes through Node 8 and Node 7, shown by the dotted line, and 
automatically creates cross-connections at Nodes 3, 8, 7, and 9 to provide the primary circuit path. 

If full protection is selected, CTC creates a second unique route between Nodes 3 and 9 which, in this 
example, passes through Nodes 2, 1, and 11. Cross-connections are automatically created at Nodes 3, 2, 
1, 11, and 9, shown by the dashed line. If a failure occurs on the primary path, traffic switches to the 
second circuit path. In this example, Node 9 switches from the traffic coming in from Node 7 to the 
traffic coming in from Node 11 and service resumes. The switch occurs within 50 ms. 

Figure 8-3 Path-Protected Mesh Network
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8.4 Four Node Configurations
You can link multiple ONS 15310-CLs using their OC-3 ports (also known as creating a fiber-optic bus) 
to accommodate more access traffic than a single ONS 15310-CL can support. For example, to drop 
more than 21 DS-1s or 3 DS-3s (the maximum that can be aggregated in a single node), you can link the 
nodes but not merge multiple nodes into a single ONS 15310-CL. You can link nodes with OC-3 fiber 
spans as you would link any other two network nodes. The nodes can be grouped in one facility to 
aggregate more local traffic.

8.5 OC-N Speed Upgrades
A span is the optical fiber connection between two ONS 15310-CL nodes. In a span (optical speed) 
upgrade, the transmission rate of a span is upgraded from an OC-3 to OC-12 signal but all other span 
configuration attributes remain unchanged. With multiple nodes, a span upgrade is a coordinated series 
of upgrades on all nodes in the ring or protection group. The ONS 15310-CL supports the span upgrade 
wizard if you are upgrading two ONS 15310-CLs with 1+1 protection from OC-3 to OC-12. 

To perform a span upgrade, the higher-rate pluggable port module (PPM) must replace the lower-rate 
PPM in the same slot. If you are using a multi-rate PPM, you do not need to physically replace the PPM. 
All spans in the network must be upgraded. The 1+1 protection configuration of the original lower-rate 
PPM is retained for the higher-rate PPM. 

When performing span upgrades, Cisco recommends that you upgrade all spans in a network 
consecutively and in the same maintenance window. Until all spans are upgraded, mismatched PPM 
types will be present. 

If you are upgrading two ONS 15310-CLs with 1+1 protection from OC-3 to OC-12, Cisco recommends 
using the Span Upgrade Wizard to perform span upgrades. Although you can also use the manual span 
upgrade procedures, the manual procedures are mainly provided as error recovery for the wizard. The 
Span Upgrade Wizard and the manual span upgrade procedures require at least two technicians (one at 
each end of the span) who can communicate with each other during the upgrade. Upgrading a span is 
non-service affecting and will cause no more than three switches, each of which is less than 50 ms in 
duration. To initiate the span upgrade, right-click the span and choose Span Upgrade.

Note Span upgrades do not upgrade SONET topologies (for example, a 1+1 group to a path protection). Refer 
to the “Convert Network Configurations” chapter of the Cisco ONS 15310-CL Procedure Guide for 
topology upgrade procedures.

8.5.1 Span Upgrade Wizard
The Span Upgrade Wizard automates all steps in the manual 1+1 span upgrade procedure, if you are 
upgrading two ONS 15310-CLs from OC3 to OC12. The wizard can upgrade both lines of a 1+1 group. 
The Span Upgrade Wizard requires that spans have DCCs enabled.

The Span Upgrade Wizard provides no way to back out of an upgrade. In the case of an error, you must 
exit the wizard and initiate the manual procedure to either continue with the upgrade or back out of it. 
To continue with the manual procedure, examine the standing conditions and alarms to identify the stage 
in which the wizard failure occurred. 
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8.5.2 Manual Span Upgrades
Manual span upgrades are mainly provided as error recovery for the Span Upgrade Wizard, but they can 
be used to perform span upgrades. You can perform a manual span upgrade on a 1+1 protection group, 
if you are upgrading two ONS 15310-CLs from OC-3 to OC-12.

Downgrading can be performed to back out of a span upgrade. The procedure for downgrading is the 
same as upgrading except that you provision a lower-rate PPM (OC-3) and install a lower-rate PPM (if 
you are not using a multi-rate PPM). You cannot downgrade if circuits exist on the STSs that will be 
removed (the higher STSs).
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8.5.2 Manual Span Upgrades
8-6
Cisco ONS 15310-CL Reference Manual, R6.0

September 2008


	SONET Topologies and Upgrades
	8.1 Terminal Point-to-Point and Linear ADM Configurations
	8.2 Interoperability
	8.2.1 Linear Connections

	8.3 Path-Protected Mesh Networks
	8.4 Four Node Configurations
	8.5 OC-N Speed Upgrades
	8.5.1 Span Upgrade Wizard
	8.5.2 Manual Span Upgrades




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


