
October 2004
C H A P T E R 5

Turn Up a DWDM Node

This chapter explains how to provision a single Cisco ONS 15454 dense wavelength division 
multiplexing (DWDM) or a single hybrid (TDM and DWDM) node and turn it up for service, including 
node name, date and time, timing references, network attributes such as IP address and default router, 
users and user security, card installation, and DWDM connections.

Note Procedures in this chapter require Cisco MetroPlanner, a DWDM planning tool provided to you by your 
Cisco account representative. You enter your DWDN network topology and traffic requirements into 
MetroPlanner. MetroPlanner prepares a shelf plan for each network node and calculates the power and 
attenuation levels for the DWDM cards installed in the node. For information about Cisco MetroPlanner, 
contact your Cisco account representative.

Before You Begin
Complete the procedures and tasks listed in Table 5-1 for the node type you are provisioning (DWDM 
or hybrid) before starting procedures in this chapter:

Table 5-1 DWDM and Hybrid Node Installation Road Map

Chapter DWDM Node Hybrid (TDM and DWDM) Node

Chapter 1, “Install the Shelf 
and Backplane Cable”

All procedures and tasks All procedures and tasks

Chapter 2, “Install Cards and 
Fiber-Optic Cable”

DLP-A36 Install the TCC2 Cards, page 2-7 1. DLP-A36 Install the TCC2 Cards, page 
2-7

2. DLP-A37 Install the XC, XCVT, or 
XC10G Cards, page 2-9
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Chapter 5      Turn Up a DWDM Node
Before You Begin
This section lists the procedures (NTPs) that you need to complete to turn up a DWDM node. Turn to a 
procedure for applicable tasks (DLPs).

1. NTP-A268 Install the DWDM or Hybrid Node Cards, page 5-3—Complete this procedure first.

2. NTP-A269 Provision the DWDM Connections, page 5-5—Complete this procedure next.

3. NTP-A270 Run Automatic Node Setup, page 5-9—Complete this procedure next.

4. NTP-A271 Verify OSCM and OSC-CSM Transmit Power, page 5-12—Complete this procedure 
next.

5. NTP-A273 Terminal and Hub Node Acceptance Test, page 5-13—Complete this procedure to test 
terminal and hub nodes.

6. NTP-A272 View DWDM Node Parameters, page 5-15—Complete this procedure, as needed, to 
view or modify DWDM parameters.

Chapter 3, “Connect the PC and 
Log into the GUI”

All procedures and tasks All procedures and tasks

Chapter 4, “Turn Up Node” 1. NTP-A24 Verify Card Installation, page 
4-2

2. NTP-A30 Create Users and Assign 
Security, page 4-4

3. NTP-A25 Set Up Name, Date, Time, and 
Contact Information, page 4-7

4. NTP-A169 Set Up CTC Network 
Access, page 4-9

5. NTP-A27 Set Up the ONS 15454 for 
Firewall Access, page 4-19

6. NTP-A28 Set Up Timing, page 4-221

7. NTP-A256 Set Up SNMP, page 4-33

1. NTP-A24 Verify Card Installation, page 
4-2

2. NTP-A30 Create Users and Assign 
Security, page 4-4

3. NTP-A25 Set Up Name, Date, Time, and 
Contact Information, page 4-7

4. NTP-A169 Set Up CTC Network 
Access, page 4-9

5. NTP-A27 Set Up the ONS 15454 for 
Firewall Access, page 4-19

6. NTP-A28 Set Up Timing, page 4-221

7. NTP-A256 Set Up SNMP, page 4-33

1. External timing only; line timing with an OSCM or OSC-CSM timing reference is performed in this chapter.

Table 5-1 DWDM and Hybrid Node Installation Road Map (continued)

Chapter DWDM Node Hybrid (TDM and DWDM) Node
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Chapter 5      Turn Up a DWDM Node
NTP-A268 Install the DWDM or Hybrid Node Cards
NTP-A268 Install the DWDM or Hybrid Node Cards

Step 1 In MetroPlanner, display the NE Site Dialog for the node you are provisioning (Figure 5-1).

Figure 5-1 MetroPlanner NE Site Dialog

Step 2 Complete the “DLP-A60 Log into CTC” task on page 3-24 at the DWDM node you want to provision.

Step 3 Complete the “DLP-A330 Preprovision a Slot” task on page 5-5 for each DWDM card based on the NE 
site parameters provided by MetroPlanner.

Step 4 If your site plan requires AIC, AIC-I, transponder (TXP) or muxponder (MXP) cards, complete the 
following procedures and tasks. If not, continue with Step 5.

• To install AIC or AIC-I cards, complete the “DLP-A38 Install the Alarm Interface Controller or 
Alarm Interface Controller–International Card” task on page 2-11.

• To install TXP and MXP cards, complete the “NTP-A249 Install the Transponder and Muxponder 
Cards” procedure on page 2-14. 

Note The MetroPlanner NE site plan does not show AIC and AIC-I card locations. 

Purpose This procedure installs cards in DWDM or hybrid (DWDM and TDM) 
nodes.

Tools/Equipment None

Prerequisite Procedures A DWDM network plan calculated by Cisco MetroPlanner. MetroPlanner 
is a planning tool available from your Cisco account representative that 
calculates the DWDM card locations based on your network topology and 
traffic requirements.

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
NTP-A268 Install the DWDM or Hybrid Node Cards
Step 5 Install the DWDM cards in their preprovisioned slots. See the “NTP-A242 Install the DWDM Cards” 
procedure on page 2-25.

Step 6 If OPT-PRE (amplifier) cards are installed, perform one of the following:

• If dispersion compensating cards (DCUs) are required, install the DCUs in the DCU shelf assembly 
according to the NE site plan provided by MetroPlanner. See the “NTP-A243 Install the DWDM 
Dispersion Compensating Cards” procedure on page 2-28. 

• If DCUs are not required, connect the two OPT-PRE DC ports with the attenuated patch cord 
shipped with the OPT-PRE card.

Note If the DCU chassis is not installed, complete the “DLP-A412 Install the DCU Shelf 
Assembly” task on page 1-65.

Step 7 If transponder or muxponder cards are installed and your site plan requires Y cable protection, complete 
the “DLP-A252 Create a Y-Cable Protection Group” task on page 4-32. If not, continue with Step 9.

Step 8 (hybrid nodes only) Install the OC-N and DS-N cards using the following procedures:

• NTP-A16 Install the OC-N Cards, page 2-12

• NTP-A17 Install the Electrical Cards, page 2-16

Step 9 (hybrid nodes only) If OC-N or electrical cards are installed and your site plan requires card protection, 
complete one or more of the following tasks. If not, continue with Step 10.

• DLP-A71 Create a 1:1 Protection Group, page 4-28 for 1:1 electrical card protection.

• DLP-A72 Create a 1:N Protection Group, page 4-29 for 1:N electrical card protection.

• DLP-A73 Create a 1+1 Protection Group, page 4-30 for 1+1 OC-N card protection.

Step 10 Click the Alarms tab. 

a. Verify that the alarm filter is not on. See the “DLP-A227 Disable Alarm Filtering” task on page 9-32 
as necessary.

b. Verify that no unexplained alarms appear on the network. If alarms appear, investigate and resolve 
them before continuing. Refer to the Cisco ONS 15454 Troubleshooting Guide for procedures.

Stop. You have completed this procedure.
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Chapter 5      Turn Up a DWDM Node
DLP-A330 Preprovision a Slot
DLP-A330 Preprovision a Slot

Step 1 In node view, right-click the empty slot where you will later install a card.

Step 2 From the Add Card popup menu, choose the card type that will be installed. Only cards that can be 
installed in the slot appear in the Add Card popup menu.

Note When you preprovision a slot, the card appears purple in the CTC shelf graphic, rather than 
white when a card is installed in the slot. NP (not present) on the card graphic indicates that the 
card is not physically installed.

Step 3 Return to your originating procedure (NTP).

NTP-A269 Provision the DWDM Connections

Step 1 Complete the “DLP-A60 Log into CTC” task on page 3-24 at the node where you want to provision the 
DWDM cable connections. If you are already logged in, continue with Step 2.

Step 2 Click the Alarms tab. 

a. Verify that the alarm filter is not on. See the “DLP-A227 Disable Alarm Filtering” task on page 9-32 
as necessary.

b. Verify that no unexplained alarms appear on the network. If alarms appear, investigate and resolve 
them before continuing. Refer to the Cisco ONS 15454 Troubleshooting Guide for procedures.

Step 3 Complete the “DLP-A389 Connect the Internal DWDM Cables” task on page 5-6.

Purpose This task preprovisions a card slot in CTC before you physically install the 
card in the ONS 15454. You can use this task for TDM, DWDM, and hybrid 
nodes.

Tools/Equipment None

Prerequisite Procedures Chapter 3, “Connect the PC and Log into the GUI”

Required/As Needed As needed

Onsite/Remote Onsite or remote

Security Level Provisioning or higher

Purpose This procedure provisions an ONS 15454 connections for ONS 15454s 
provisioned for DWDM or DWDM and TDM (hybrid).

Tools/Equipment None

Prerequisite Procedures A DWDM network plan calculated by Cisco MetroPlanner.

NTP-A24 Verify Card Installation, page 4-2

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
DLP-A389 Connect the Internal DWDM Cables
Step 4 Complete the “DLP-A396 Calculate DWDM Connections” task on page 5-8.

Stop. You have completed this procedure.

DLP-A389 Connect the Internal DWDM Cables

Step 1 In MetroPlanner, display the Internal Connections table for the node you are provisioning (Figure 5-2 
on page 5-7). The internal connections table shows the following information:

• Site 1—The DWDM network site number for the node where you are provisioning the internal 
connections.

• IP Address—The node IP address.

• Position-1—The first (west) position site and slot. For example, “1-2” indicates site 1, slot 2.

• Unit-1—The ONS 15454 DWDM card (unit) that is installed in the first position slot.

• Port #1—The card port number used for the first Position-1 connection.

• Port ID-1—The port ID used for the Position-1 connection.

• Port Label-1—The port label for the Position-1 connection.

• Attenuator—Indicates whether attenuation is required.

• Position-2—The second (east) position site and slot. For example, “1-1” indicates site 1, slot 1.

• Unit-2—The ONS 15454 DWDM card (unit) that is installed in the Position-2 slot.

• Port #2—The card port number used for the Position-2 connection.

• Port ID-1—The port ID used for the Position-2 connection.

• Port Label-1—The port label for the Position-2 connection.

• Manually Set—Indicates whether you must create the connection manually.

Purpose This task connects the internal ONS 15454 cables for ONS 15454s 
provisioned for DWDM or DWDM and TDM (hybrid).

Tools/Equipment None

Prerequisite Procedures A DWDM network plan calculated by Cisco MetroPlanner.

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
DLP-A389 Connect the Internal DWDM Cables
Figure 5-2 MetroPlanner Internal Connections Table

Step 2 Export the internal connections table:

a. Click Export.

b. Enter a file name in the File Name field of the Save Table dialog box.

c. In the Files of Type field, choose HTML.

d. Click Save.

Step 3 Open the exported MetroPlanner internal connections file in a web browser, and then print the file.

Step 4 Connect the cables to the slot and ports specified in the printed MetroPlanner internal connections file. 
Use the following tasks as a general guide for connecting the DWDM cables. However, connect the 
cables to the slot and port specified in the MetroPlanner internal connections file. 

• DLP-A424 Install Fiber-Optic Cables for a Terminal Node, page 2-44

• DLP-A425 Install Fiber-Optic Cables for a Hub Node, page 2-45

• DLP-A426 Install Fiber-Optic Cables for a Line Amplifier Node, page 2-47

• DLP-A427 Install Fiber-Optic Cables for an Amplified or Passive OADM Node, page 2-50

Step 5 If 32DMX-O or 32MUX-O cards are installed, connect them to the patch panel above the ONS 15454 
shelf.

Step 6 Connect DWDM cards to the 32DMX-O or 32MUX-O cards through the patch panel above the ONS 
15454 shelf.

Step 7 If TXP, MXP, or OC-N line cards are installed, connect each card with the correct DWDM card according 
to your site plan. OC-N line connections are not shown in MetroPlanner.

Step 8 Return to your originating procedure (NTP).
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Chapter 5      Turn Up a DWDM Node
DLP-A396 Calculate DWDM Connections
DLP-A396 Calculate DWDM Connections

Step 1 In node view, click the Provisioning > WDM-ANS > Connections tabs.

Step 2 Click the Calculate Connections button. 

Step 3 Create any connections that require manual provisioning (indicated by a “Yes” in the MetroPlanner 
connections file Manually Set column). See the “DLP-A406 Create a DWDM Connection” task on 
page 5-8.

Step 4 Verify that the connections in the CTC Connections tab match the connections in the MetroPlanner 
internal connections file. (The CTC Connections tab will not show connections between TXP, MXP, and 
OC-N line cards and DWDM cards.) If connections are not correct:

a. Delete the connection. See the “DLP-A405 Delete a DWDM Connection” task on page 5-9.

b. Uninstall the fibers from the incorrect slot/card/port.

c. Connect the fiber to the correct slot/card/port, then repeat Step 2.

Step 5 Return to your originating procedure (NTP).

DLP-A406 Create a DWDM Connection

Step 1 In node view, click the Provisioning > WDM-ANS > Connections tabs.

Step 2 Click the Create button.

Step 3 In the Create Optical Link dialog box, choose the From and To slots and ports from the drop-down 
menus.

Step 4 If the connection is unidirectional, uncheck the bidirectional check box.

Step 5 Click OK. The new connection appears in the Connections table, but its State is “Uncommitted.”

Purpose This task calculates the ONS 15454 cable connections for ONS 15454s 
provisioned for DWDM or DWDM and TDM (hybrid).

Tools/Equipment None

Prerequisite Procedures A DWDM network plan calculated by Cisco MetroPlanner.

DLP-A389 Connect the Internal DWDM Cables, page 5-6

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser

Purpose This task creates a DWDM connection.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
DLP-A405 Delete a DWDM Connection
Step 6 Click the new connection in the table. Click the Commit button. The connection state changes to 
“Connected.”

Step 7 Return to your originating procedure (NTP).

DLP-A405 Delete a DWDM Connection

Step 1 In node view, click the Provisioning > WDM-ANS > Connection tabs.

Step 2 Click the connection you want to delete.

Step 3 Click Delete. 

Step 4 Return to your originating procedure (NTP).

NTP-A270 Run Automatic Node Setup

Step 1 Complete the “DLP-A60 Log into CTC” task on page 3-24 at the node where you want to provision the 
DWDM cable connections. If you are already logged in, continue with Step 2.

Step 2 Click the Alarms tab. 

a. Verify that the alarm filter is not on. See the “DLP-A227 Disable Alarm Filtering” task on page 9-32 
as necessary.

b. Verify that no unexplained alarms appear on the network. If alarms appear, investigate and resolve 
them before continuing. Refer to the Cisco ONS 15454 Troubleshooting Guide for procedures.

Purpose This task deletes a DWDM connection.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser

Purpose This procedure launches the DWDM Automatic Node Setup (ANS) 
function. ANS adjusts the values of the variable optical attenuators (VOAs) 
to equalize the per-channel power at the amplifier level. 

Tools/Equipment None

Prerequisite Procedures An Installation Parameters file for the node exported from Cisco 
MetroPlanner.

NTP-A269 Provision the DWDM Connections, page 5-5

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
DLP-A400 Import a Cisco MetroPlanner Configuration File
Step 3 Complete the “DLP-A400 Import a Cisco MetroPlanner Configuration File” task on page 5-10.

Step 4 Complete the “DLP-A396 Calculate DWDM Connections” task on page 5-8.

Step 5 In node view, click the Provisioning > WDM-ANS > Port Status tabs.

Step 6 Click Launch ANS. 

Step 7 In the Apply Launch ANS dialog box, click Yes. Automatic Node Setup (ANS) adjusts the values of the 
variable optical attenuators (VOAs) to equalize the per-channel power at the amplifier level.

Step 8 In the Launch ANS confirmation dialog box, click OK.

Step 9 Verify that the Link Status column displays a “Regulated” status for all ports. If any links say Not 
Regulated, repeat the “NTP-A269 Provision the DWDM Connections” procedure on page 5-5 to verify 
that all connections have been provisioned correctly, paying attention to connections that require manual 
provisioning.

Step 10 Complete the “DLP-A342 Provision OSC Terminations” task on page 5-11.

Step 11 If the node timing is line timing with an OSCM or OSC-CSM card as a timing reference, complete the 
“NTP-A28 Set Up Timing” task on page 4-22.

Stop. You have completed this procedure.

DLP-A400 Import a Cisco MetroPlanner Configuration File

Step 1 Export the Installation Parameters for your node from Cisco MetroPlanner. If the parameters file has 
been exported, continue with Step 2.

a. In MetroPlanner, right-click the node icon and choose Site Installation > Assisted Conf Setup.

b. In the dialog box, choose a location to save the MetroPlanner installation file.

Step 2 In CTC node view, click the Provisioning > WDM-ANS > NE Update tabs.

Step 3 Click Import.

Step 4 In the Import Defaults From File dialog box, enter the path to the configuration file, or click Browse and 
navigate to the configuration file using the Open dialog box.

Step 5 Click OK.

Step 6 Click Apply.

Step 7 Return to your originating procedure (NTP).

Purpose This task imports a Cisco MetroPlanner configuration file into the node to 
configure the node automatically.

Tools/Equipment None

Prerequisite Procedures A Cisco MetroPlanner network configuration file must be located on an 
available local or network drive.

DLP-A60 Log into CTC, page 3-24

Required/As Needed As needed

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
DLP-A342 Provision OSC Terminations
DLP-A342 Provision OSC Terminations

Step 1 In node view click the Provisioning > WDM-ANS > Connections tabs.

Step 2 Click Calculate Connections. Ports that can have an OSC termination appear.

Step 3 Click the Provisioning > DCC/GCC/OSC > OSC tabs.

Step 4 In the OSC Terminations pane, click Create (Figure 5-3).

Figure 5-3 OSC Terminations Pane

Step 5 In the Create OSC Terminations dialog box, click the ports where you want to create the OSC 
termination. To select more than one port, press the Shift key or the Ctrl key.

Note OSC on the DWDM node uses a separate OC3 channel to transport the section data 
communications channel (SDCC), which is used for ONS 15454 DCC terminations. 

Purpose This task creates the DWDM OSC terminations required for network setup 
of a system that includes ONS 15454 DWDM optical filters and amplifiers.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed As needed

Onsite/Remote Onsite or remote

Security Level Provisioning or higher

96
94

7

DCC/GCC/OSC
tab

Provisioning
tab

Create OSC Terminations
dialog box
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Chapter 5      Turn Up a DWDM Node
NTP-A271 Verify OSCM and OSC-CSM Transmit Power
Step 6 Click OK. Ports are automatically placed in service. Until all network OSC terminations are created and 
the ports are in service, the following alarms might appear: EOC (SDCC Termination Failure) and power 
failure alarms on the OPT-BST or OSC-CSM, such as Loss of Continuity alarms. 

Step 7 Return to your originating procedure (NTP).

NTP-A271 Verify OSCM and OSC-CSM Transmit Power

Step 1 Complete the “DLP-A60 Log into CTC” task on page 3-24 at the node where you want to provision the 
DWDM cable connections. If you are already logged in, continue with Step 2.

Step 2 In the node view shelf graphic, double-click the OSCM or OSC-CSM card in Slot 8.

Step 3 Click the Maintenance tab.

Step 4 Verify that the ALS Command is set to OSRI off. 

Step 5 From the ALS Mode drop-down menu, choose Disable. Click Apply.

Step 6 Click the Provisioning > Optical Line tabs. 

Step 7 For the TX (transmit) port entry, verify that the value in the Power column falls within the following 
ranges: 

• For OSCM cards installed on nodes set to Control Gain, the power should be –5 dBm.

• For OSC-CSM card installed on nodes set to Control Gain, the power should be a minimum of 
–6 dBm on OADM nodes.

• For OSC-CSM cards installed on nodes configured as a passive or active OADM nodes, the power 
level depends on the Pout OADM Stage power level on the WDM-ANS > Provisioning tab:

– If the Pout OADM Stage value is less than –6.5 dBm +/– 0.5 dBm, the OSC-CSM power should 
be equal to that power.

– If the Pout OADM Stage value is greater than –6.5 dBm +/– 0.5 dBm, the OSC-CSM power 
should be –6.5 dBm +/– 0.5 dBm.

• For OSC-CSM cards installed on hybrid nodes, the Pout-osc should be:

– –5.0 dBm if the DWDM system type is Control Gain and 

– –1.5 dBm if the DWDM system type is Control Power.

Step 8 If the OSCM or OSC-CSM power levels are not within the ranges specified in Step 7, complete the 
following steps. Otherwise, continue with Step 9.

a. Click the Maintenance > ALS tabs. Verify that OSRI is set to off and ALS Mode is set to Disable.

Purpose This procedure verifies the transmit power of the ONS 15454 Optical 
Service Channel Module (OSCM) and the Optical Service Channel + 
Combiner Separator Module (OSC-CSM).

Tools/Equipment None

Prerequisite Procedures NTP-A270 Run Automatic Node Setup, page 5-9

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
5-12
Cisco ONS 15454 Procedure Guide, R4.6

October 2004



 

Chapter 5      Turn Up a DWDM Node
NTP-A273 Terminal and Hub Node Acceptance Test
b. Clean the optical connections. See the “NTP-A112 Clean Fiber Connectors” procedure on 
page 17-21.

c. Verify the optical connections inside the unit.

d. Relaunch ANS.

Step 9 Click the Maintenance tab.

Step 10 From the ALS Mode drop-down menu, choose Automatic Restart. Click Apply.

Step 11 Continue with the “NTP-A273 Terminal and Hub Node Acceptance Test” procedure on page 5-13.

Stop. You have completed this procedure.

NTP-A273 Terminal and Hub Node Acceptance Test

Step 1 Complete the “DLP-A60 Log into CTC” task on page 3-24 at the node where you want to provision the 
DWDM cable connections. If you are already logged in, continue with Step 2.

Step 2 From the View menu, choose Go to Network View.

Step 3 Click the Alarms tab. 

a. Verify that the alarm filter is not on. See the “DLP-A227 Disable Alarm Filtering” task on page 9-32 
as necessary.

b. Verify that no unexplained alarms appear on the network. If alarms appear, investigate and resolve 
them before continuing. Refer to the Cisco ONS 15454 Troubleshooting Guide for procedures.

Step 4 In node view, click the Provisioning > WDM-ANS > Port Status tabs. Verify that all links have a 
Regulated status. If any links say Not Regulated, click Launch ANS.

Step 5 On one side of the node, either east or west (if the node is a terminal, the terminal side), create a physical 
loop back on the OPT BST by using a patch cord with 10 dB bulk attenuators to connect the card’s 
Line-TX port with Line-RX port.

Step 6 On the OSCM card, verify that the OSC link becomes active. (OSC Termination must already be 
provisioned, see the “DLP-A342 Provision OSC Terminations” task on page 5-11.)

Note The OSC signal loop back might cause an SDCC Termination Failure alarm.

Step 7 Tune the tunable laser on the first wavelength (1530.33 nm) of the 100Ghz ITU-T grid and connect it to 
the CHAN RX 01 port on the 32 MUX-O card using the available patch-panel. 

Step 8 Double-click the west or east 32 MUX-O card on the shelf graphic to open card view.

Purpose This procedure tests a DWDM terminal or hub node. 

Tools/Equipment None

Prerequisite Procedures Tunable laser or TXP, MXP, or OC-N line cards must be installed.

#2 Bulk attenuators (10 dB)

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Chapter 5      Turn Up a DWDM Node
NTP-A273 Terminal and Hub Node Acceptance Test
Step 9 Click the Provisioning > Optical Chn > Parameters tabs.

Step 10 Set the port #1 status to OOS_MT. This puts the port Out Of Service, but enables VOA provisioning.

Step 11 Verify that the Port 1 power level reaches the provisioned set point (VOA Power Ref). 

Note Output power that is lower than the specified value might keep the 32 MUX-O card from 
reaching the provisioned set point.

Step 12 Verify that the west or east OPT BST card is working properly:

a. In node view, double-click the west or east OPT-BST card to open card view. 

b. Click the Maintenance > ALS tabs. 

c. Verify that the laser status is set to On. If so, continue with Step 13. If not, continue with Substep d.

d. Verify that the ALS Command is set to OSRI Off (optical safety remote interlock is not enabled).

e. If the ALS Command is set to OSRI On, choose OSRI Off. Click Apply.

f. Check the Laser Status. If it is not set to On, replace the card. See the “NTP-A242 Install the DWDM 
Cards” procedure on page 2-25.

Note On Provisioning > Opt.Ampli.Line> Parameters tab, the power value on port #6 reaches the 
provisioned set point = +2 dBm. However, the actual value reported by CTC also includes the 
ASE power contribution, so the value is always greater than +2 dBm (Power Ref).

Note When Laser Status is off, the Port #2 power is lower than or equal to –1 dBm as shown. This 
value is not a significant optical power and must be ignored.

Step 13 Verify that the west or east OPT-PRE card is working properly:

a. Display the west or east OPT-PRE card in card view (double-click the card on the shelf graphic).

b. Click the Maintenance > ALS tab.

c. Verify that the Laser Status is ON. 

Note On Provisioning > Opt.Ampli.Line > Parameters tab, the power value on port #6 reaches the 
provisioned set point = +2 dBm. However, the actual value reported by CTC also includes the 
ASE power contribution, so the value is always greater than +2 dBm (Power Ref).

d. Click the Provisioning > Optical Line > Parameters tabs.

e. Verify that the DCU IL (insertion loss) value is less than or equal to 10 dB.

Note When Laser Status is off, the Port #2 power is lower or equal to –1 dBm is shown. This value is 
not a significant optical power and must be ignored.

Step 14 Verify the west or east 32 DMX-O in card view:

a. Display the east or west 32 DMX-O card in card view.

b. Click the Provisioning > Optical Chn > Parameters tabs, 
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Chapter 5      Turn Up a DWDM Node
NTP-A272 View DWDM Node Parameters
c. Set the status of port #1 to OOS_MT.

d. Check that the Power value on part #1 reaches the provisioned set point (VOA Power Ref).

e. (optional) Connect a power meter to the CHAN TX 01 port through the patch-panel. Verify that the 
physical optical power value coming out of drop port #1 on the west 32 DMX-O card is consistent 
with the value read (the maximum allowed error is +/–0.5 dBm).

Step 15 Restore the default OOS status on the 32 MUX-O card port that was set to OOS_MT in Step 10.

Step 16 Restore the default OOS status on the 32 DMX-O card port that was set to OOS_MT in Step 14.

Step 17 Launch ANS to restore the correct node configuration.

Step 18 Repeat Steps 7 through 17 for the remaining 32 wavelengths of the 100 Ghz grid to verify the correct 
behavior of all VOAs inside the 32 MUX-O and 32 DMX-O cards.

Step 19 If the node is a hub node, repeat Steps 5 through 18. If it is a terminal node, continue with Step 20.

Step 20 Remove the loopbacks.

Step 21 Restore the default OOS status on all ports previously set to OOS_MT and launch ANS to recover the 
correct node configuration.

Step 22 Click the Alarms tab. 

a. Verify that the alarm filter is not on. See the “DLP-A227 Disable Alarm Filtering” task on page 9-32 
as necessary.

b. Verify that no unexplained alarms appear on the network. If alarms appear, investigate and resolve 
them before continuing. Refer to the Cisco ONS 15454 Troubleshooting Guide for procedures.

Step 23 Continue with the “NTP-A272 View DWDM Node Parameters” procedure on page 5-15.

Stop. You have completed this procedure.

NTP-A272 View DWDM Node Parameters

Caution Manually changing parameters that have been calculated by Cisco MetroPlanner is not recommended.

Step 1 Complete the “DLP-A60 Log into CTC” task on page 3-24 at the node where you want to view the 
DWDM parameters. If you are already logged in, continue with Step 2.

Step 2 Perform one of the following tasks:

• DLP-A401 View DWDM Hub Node Settings, page 5-16.

• DLP-A402 View DWDM Terminal Node Settings, page 5-18.

Purpose This procedure allows you to view and manually change DWDM 
parameters on the ONS 15454 after it is provisioned for DWDM.

Tools/Equipment None

Prerequisite Procedures NTP-A271 Verify OSCM and OSC-CSM Transmit Power, page 5-12

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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• DLP-A403 View DWDM OADM Node Settings, page 5-19.

• DLP-A404 View DWDM Line Node Settings, page 5-21.

Stop. You have completed this procedure.

DLP-A401 View DWDM Hub Node Settings

Step 1 In node view, click the Provisioning > WDM-ANS > Provisioning tabs.

Step 2 View the information shown in Table 5-2. In the table, the West Side of the node is equipped with cards 
that receive from the west and transmit to the east. The East Side of the node is equipped with cards that 
receive from the east and transmit to the west.

Purpose This task enables you to view and manually change DWDM hub node 
parameters including the network type, system types, network power 
levels, and channel power levels for a DWDM hub node.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed As needed

Onsite/Remote Onsite or remote

Security Level Superuser

Table 5-2 DWDM Hub Node Settings

Parameter Description Default Value Options

Network type Defines the DWDM network type. Metro-Core Metro-Core—Channels are 
equalized

Metro-Access—Channels are 
not equalized to minimize the 
number of amplifiers in the 
ring

West Side

System Type Defines the west-side DWDM fiber 
type, number of channels, and 
control mode. Table 5-3 shows the 
per-channel power and control 
mode for each system type.

SMF-28 32 Ch Control Gain SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

Pdrop Sets the west-side expected drop 
power level on the client interface. 
Pdrop is the power level of each 
channel after it is demultiplexed. 
The power is then sent to the client. 

–14 dBm –50 dBm to 30 dBm

Pexpress Sets the west-side expected 
per-channel power on the 
pass-through interface.

–12 dBm –50 dBm to 30 dBm
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Table 5-3 shows the system types that can be assigned to the node. 

Step 3 Return to your originating procedure (NTP).

Pout-mux Stage Sets the per-channel output power 
at the multiplexing stage. 
Pout-mux is the power that is sent 
to the multiplexer after the power 
from the client transmitters is 
gathered. The VOAs keep the 
power sent to the multiplexer at a 
constant level.

–18 dBm –50 dBm to 30 dBm

East Side

System Type Defines the east-side DWDM fiber 
type, number of channels, and 
control mode. Table 5-3 shows the 
per-channel power and control 
mode for each system type.

SMF-28 32 Ch Control Gain SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

Pdrop Sets the east-side expected drop 
power level on the client interface. 
Pdrop is the power level of each 
channel after it is demultiplexed. 
The power is then sent to the client.

–14 dBm –50 dBm to 30 dBm

Pexpress Sets the east-side expected 
per-channel power on the 
pass-through interface.

–12 dBm –50 dBm to 30 dBm

Pout-mux Stage Sets the per-channel output power 
at the multiplexing stage. 
Pout-mux is the power that is sent 
to the multiplexer after the power 
from the client transmitters is 
gathered. The VOAs keep the 
power sent to the multiplexer at a 
constant level.

–18 dBm –50 dBm to 30 dBm

Table 5-2 DWDM Hub Node Settings (continued)

Parameter Description Default Value Options

Table 5-3 DWDM System Types

System Type Per-Channel Power Control Mode

SMF-28 32 Ch Control Gain 2 dBm Control gain

SMF-28 32 Ch Control Power 2 dBm Control power

SMF-28 8 Ch Control Power 8 dBm Control power

SMF-28 16 Ch Control Power 5 dBm Control power
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DLP-A402 View DWDM Terminal Node Settings

Step 1 In node view, click the Provisioning > WDM-ANS > Provisioning tabs.

Step 2 View the fields shown in Table 5-4. In the table, the West Side of the node is equipped with cards that 
receive from the west and transmit to the east. The East Side of the node is equipped with cards that 
receive from the east and transmit to the west. The fields that appear depend on the terminal node type. 

Step 3 Return to your originating procedure (NTP).

Purpose This task enables you to view and manually change DWDM terminal node 
parameters including its network type, system types, network power levels, 
and channel power levels.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser

Table 5-4 DWDM Terminal Node Settings

Parameter Description Default Value Options

Network type Defines the DWDM network type. Metro-Core Metro-Core—Channels are 
equalized.

Metro-Access—Channels are 
not equalized to minimize the 
number of amplifiers in the 
ring.

Term West Side/ 
East Side

System Type Defines the west-side DWDM system 
type (fiber type, number of channels, 
control mode). Table 5-3 on page 5-17 
shows the per-channel power and control 
mode for each system type.

SMF-28 32 Ch Control Gain SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

Pdrop Sets the expected drop power level on 
the client interface. Pdrop is the power 
level of each channel after it is 
demultiplexed. The power is then sent to 
the client.

–14 dBm/ –50 dBm to 30 dBm

Pout-mux Stage Sets the per-channel output power at the 
multiplexing stage. Pout-mux is the 
power that is sent to the multiplexer after 
the power from the client transmitters is 
gathered. The VOAs keep the power sent 
to the multiplexer at a constant level.

–18 dBm/ –50 dBm to 30 dBm
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DLP-A403 View DWDM OADM Node Settings

Step 1 In node view, click the Provisioning > WDM-ANS > Provisioning tabs.

Step 2 View the fields shown in Table 5-5. In the table, the West Side of the node is equipped with cards that 
receive from the west and transmit to the east. The East Side of the node is equipped with cards that 
receive from the east and transmit to the west. 

Purpose This task enables you to view and manually change DWDM add/drop 
multiplexing node parameters including its network type, system types, 
network power levels, and channel power levels.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser 

Table 5-5 DWDM OADM Node Settings

Parameter Description Default Value Options

Network type Defines the DWDM network type. Metro-Core Metro-Core—Channels are 
equalized.

Metro-Access—Channels are 
not equalized to minimize the 
number of amplifiers in the 
ring.

West Side

System Type Defines the west-side DWDM system 
type. Table 5-3 on page 5-17 shows the 
per-channel power and control mode 
for each system type. 

SMF-28 32 Ch Control Gain SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

Pout-oadm Stage Sets the west-side per-channel output 
power at the OADM stage.

+2 dBm –50 dBm to 30 dBm

Pin-oadm Stage Sets the west-side per-channel input 
power at the OADM stage.

–14 dBm –50 dBm to 30 dBm

Pout Band [nn.n] Sets the west-side per-band output 
power for a specific drop band, where 
nn.n is the channel ID. Up to 8 bands 
might appear, 30.3, 34.2, 38.1, 42.1, 
46.1, 50.1, 54.1, and 58.1, depending 
on the optical filter cards that are 
installed in the node.

–14 dBm –50 dBm to 30 dBm
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Table 5-6 shows the OADM channels.

East Side

System Type Defines the east-side DWDM system 
type. Table 5-3 on page 5-17 shows the 
per-channel power and control mode 
for each system type.

SMF-28 32 Ch Control Gain SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

Pout-oadm Stage Sets the east-side per-channel power 
out from the OADM stage.

+2 dBm –50 dBm to 30 dBm

Pin-oadm Stage Sets the east-side per-channel input 
power from the OADM stage.

–14 dBm –50 dBm to 30 dBm

Pout Band [nn.n] Sets the east-side per-band power for a 
specific drop band, where nn.n is the 
channel ID. Up to 8 bands might 
appear, 30.3, 34.2, 38.1, 42.1, 46.1, 
50.1, 54.1, and 58.1, depending on the 
optical filter cards that are installed in 
the node.

–14 dBm –50 dBm to 30 dBm

Table 5-5 DWDM OADM Node Settings (continued)

Parameter Description Default Value Options

Table 5-6 OADM Channels

Channel No. Channel ID Frequency (GHz) Wavelength (nm)

1 30.3 195.9 1530.33

2 31.2 195.8 1531.12

3 31.9 195.7 1531.90

4 32.6 195.6 1532.68

5 34.2 195.4 1534.25

6 35.0 195.3 1535.04

7 35.8 195.2 1535.82

8 36.6 195.1 1536.61

9 38.1 194.9 1538.19

10 38.9 194.8 1538.98

11 39.7 194.7 1539.77

12 40.5 194.6 1540.56

13 42.1 194.4 1542.14

14 42.9 194.3 1542.94

15 43.7 194.2 1543.73

16 44.5 194.1 1544.53

17 46.1 193.9 1546.12
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Step 3 Return to your originating procedure (NTP).

DLP-A404 View DWDM Line Node Settings

Step 1 In node view, click the Provisioning > WDM-ANS > Provisioning tabs.

Step 2 View the fields shown in Table 5-7. In the table, the West Side of the node is equipped with cards that 
receive from the west and transmit to the east. The East Side of the node is equipped with cards that 
receive from the east and transmit to the west.

18 46.9 193.8 1546.92

19 47.7 193.7 1547.72

20 48.5 193.6 1548.51

21 50.1 193.4 1550.12

22 50.9 193.3 1550.92

23 51.7 193.2 1551.72

24 52.5 193.1 1552.52

25 54.1 192.9 1554.13

26 54.9 192.8 1544.94

27 55.7 192.7 1555.75

28 56.5 192.6 1556.55

29 58.1 192.4 1558.17

30 58.9 192.3 1558.98

31 59.7 192.2 1559.79

32 60.6 192.1 1560.61

Purpose This task enables you to view and manually change DWDM line node 
parameters, including its network and system types.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser

Table 5-6 OADM Channels (continued)

Channel No. Channel ID Frequency (GHz) Wavelength (nm)
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Step 3 Return to your originating procedure (NTP).

DLP-A331 View DWDM NE Update Parameters

Step 1 In node view, click the Provisioning > WDM-ANS > NE Update tabs.

Step 2 View the parameters shown in Table 5-8. 

Table 5-7 DWDM Line Node Settings

Parameter Description Options

Network type Defines the DWDM network type. Metro-Core—Channels are 
equalized

Metro-Access—Channels are 
not equalized to minimize the 
number of amplifiers in the 
ring

West Side

System Type Defines the west-side DWDM system type. 
Table 5-3 on page 5-17 shows the per-channel 
power and control mode for each system type.

SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

East Side

System Type Defines the east-side DWDM system type. 
Table 5-3 on page 5-17 shows the per-channel 
power and control mode for each system type.

SMF-28 32 Ch Control Gain

SMF-28 32 Ch Control Power

SMF-28 8 Ch Control Power

SMF-28 16 Ch Control Power

Purpose Use this task to view all DWDM parameters that have been imported into 
the node from Cisco MetroPlanner.

Tools/Equipment None

Prerequisite Procedures DLP-A60 Log into CTC, page 3-24

Required/As Needed Required

Onsite/Remote Onsite or remote

Security Level Superuser
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Table 5-8 NE Update Parameters

Parameter Name General Name Min dBm
Max 
dBm Default

dwdm.common.NetworkType1 Network Type 1 1 Metro-Core

dwdm.common.SystemTypeValueW System Type West 0 3 0

dwdm.common.SystemTypeValueE System Type East 0 3 0

dwdm.common.OscLosThW OSC LOS Threshold West -50 +30 -2 (OPT-BST)

-40 (OSC-CSM)

dwdm.common.OscLosThE OSC LOS Threshold East -50 +30 -2 (OPT-BST)

-40 (OSC-CSM)

dwdm.common.ChLosThW Channel LOS Threshold West -50 +30 +10 (OPT-BST)

-30 (OSC-CSM)

dwdm.common.ChLosThE Channel LOS Threshold East -50 +30 +10 (OPT-BST)

-30 (OSC-CSM)

dwdm.hub_site.power.DropW Hub – Drop Power West -50 +30 -14

dwdm.hub_site.power.DropE Hub – Drop Power East -50 +30 -14

dwdm.hub_site.power.ExpressW Hub – Express Power West -50 +30 -14

dwdm.hub_site.power.ExpressE Hub – Express Power East -50 +30 -14

dwdm.hub_site.power.OutMuxW Hub – Mux Output Power West -50 +30 -14

dwdm.hub_site.power.OutMuxE Hub – Mux Output Power East -50 +30 -14

dwdm.oadm_site.power.OutOadmW OADM – Output Power West -50 +30 -14

dwdm.oadm_site.power.OutOadmE OADM – Output Power East -50 +30 -14

dwdm.oadm_site.power.InOadmW OADM – Input Power West -50 +30 -14

dwdm.oadm_site.power.InOadmE OADM – Input Power East -50 +30 -14

dwdm.oadm_site.power.DropB1W OADM – Band 1 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB1E OADM – Band 1 Drop Power East -50 +30 -14

dwdm.oadm_site.power.DropB2W OADM – Band 2 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB2E OADM – Band 2 Drop Power East -50 +30 -14

dwdm.oadm_site.power.DropB3W OADM – Band 3 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB3E OADM – Band 3 Drop Power East -50 +30 -14

dwdm.oadm_site.power.DropB4W OADM – Band 4 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB4E OADM – Band 4 Drop Power East -50 +30 -14

dwdm.oadm_site.power.DropB5W OADM – Band 5 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB5E OADM – Band 5 Drop Power East -50 +30 -14

dwdm.oadm_site.power.DropB6W OADM – Band 6 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB6E OADM – Band 6 Drop Power East -50 +30 -14

dwdm.oadm_site.power.DropB7W OADM – Band 7 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB7E OADM – Band 7 Drop Power East -50 +30 -14
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Step 3 Return to your originating procedure (NTP).

dwdm.oadm_site.power.DropB8W OADM – Band 8 Drop Power West -50 +30 -14

dwdm.oadm_site.power.DropB8E OADM – Band 8 Drop Power East -50 +30 -14

1. Three network types are available: Metro-Core, Metro-Access, and Not-DWDM.

Table 5-8 NE Update Parameters (continued)

Parameter Name General Name Min dBm
Max 
dBm Default
5-24
Cisco ONS 15454 Procedure Guide, R4.6

October 2004


	Turn Up a DWDM Node
	Before You Begin



<<
  /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


