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END USER LICENSE AGREEMENT

READ THIS END USER LICENSE AGREEMENT (“AGREEMENT”) BEFORE DOWNLOADING, INSTALLING, OR USING THE SOFTWARE. BY DOWNLOADING,
INSTALLING, OR USING THE SOFTWARE OR OTHERWISE EXPRESSING YOUR AGREEMENT TO THE TERMS CONTAINED HEREIN, YOU (AS CUSTOMER
OR IF YOU ARE NOT THE CUSTOMER, AS A REPRESENTATIVE/AGENT AUTHORIZED TO BIND THE CUSTOMER) CONSENT TO BE BOUND BY THIS
AGREEMENT. IF YOU DO NOT OR CANNOT AGREE TO THE TERMS CONTAINED HEREIN, THEN (A) DO NOT DOWNLOAD, INSTALL, OR USE THE SOFTWARE,
AND (B) YOU MAY CONTACT JUNIPER NETWORKS REGARDING LICENSE TERMS.

1. The Parties. The parties to this Agreement are (i) Juniper Networks, Inc. (if the Customer’s principal office is located in the Americas) or Juniper Networks
(Cayman) Limited (if the Customer’s principal office is located outside the Americas) (such applicable entity being referred to herein as “Juniper”), and (ii)
the person or organization that originally purchased from Juniper or an authorized Juniper reseller the applicable license(s) for use of the Software (“Customer”)
(collectively, the “Parties”).

2. The Software. In this Agreement, “Software” means the program modules and features of the Juniper or Juniper-supplied software, for which Customer
has paid the applicable license or support fees to Juniper or an authorized Juniper reseller, or which was embedded by Juniper in equipment which Customer
purchased from Juniper or an authorized Juniper reseller. “Software” also includes updates, upgrades and new releases of such software. “Embedded
Software” means Software which Juniper has embedded in or loaded onto the Juniper equipment and any updates, upgrades, additions or replacements
which are subsequently embedded in or loaded onto the equipment.

3. License Grant. Subject to payment of the applicable fees and the limitations and restrictions set forth herein, Juniper grants to Customer a non-exclusive
and non-transferable license, without right to sublicense, to use the Software, in executable form only, subject to the following use restrictions:

a. Customer shall use Embedded Software solely as embedded in, and for execution on, Juniper equipment originally purchased by Customer from Juniper
or an authorized Juniper reseller.

b. Customer shall use the Software on a single hardware chassis having a single processing unit, or as many chassis or processing units for which Customer
has paid the applicable license fees; provided, however, with respect to the Steel-Belted Radius or Odyssey Access Client software only, Customer shall use
such Software on a single computer containing a single physical random access memory space and containing any number of processors. Use of the
Steel-Belted Radius or IMS AAA software on multiple computers or virtual machines (e.g., Solaris zones) requires multiple licenses, regardless of whether
such computers or virtualizations are physically contained on a single chassis.

c. Product purchase documents, paper or electronic user documentation, and/or the particular licenses purchased by Customer may specify limits to
Customer’s use of the Software. Such limits may restrict use to a maximum number of seats, registered endpoints, concurrent users, sessions, calls,
connections, subscribers, clusters, nodes, realms, devices, links, ports or transactions, or require the purchase of separate licenses to use particular features,
functionalities, services, applications, operations, or capabilities, or provide throughput, performance, configuration, bandwidth, interface, processing,
temporal, or geographical limits. In addition, such limits may restrict the use of the Software to managing certain kinds of networks or require the Software
to be used only in conjunction with other specific Software. Customer’s use of the Software shall be subject to all such limitations and purchase of all applicable
licenses.

d. For any trial copy of the Software, Customer’s right to use the Software expires 30 days after download, installation or use of the Software. Customer
may operate the Software after the 30-day trial period only if Customer pays for a license to do so. Customer may not extend or create an additional trial
period by re-installing the Software after the 30-day trial period.

e. The Global Enterprise Edition of the Steel-Belted Radius software may be used by Customer only to manage access to Customer’s enterprise network.
Specifically, service provider customers are expressly prohibited from using the Global Enterprise Edition of the Steel-Belted Radius software to support any
commercial network access services.

The foregoing license is not transferable or assignable by Customer. No license is granted herein to any user who did not originally purchase the applicable
license(s) for the Software from Juniper or an authorized Juniper reseller.

4. Use Prohibitions. Notwithstanding the foregoing, the license provided herein does not permit the Customer to, and Customer agrees not to and shall
not: (a) modify, unbundle, reverse engineer, or create derivative works based on the Software; (b) make unauthorized copies of the Software (except as
necessary for backup purposes); (c) rent, sell, transfer, or grant any rights in and to any copy of the Software, in any form, to any third party; (d) remove
any proprietary notices, labels, or marks on or in any copy of the Software or any product in which the Software is embedded:; (e) distribute any copy of
the Software to any third party, including as may be embedded in Juniper equipment sold in the secondhand market; (f) use any ‘locked” or key-restricted
feature, function, service, application, operation, or capability without first purchasing the applicable license(s) and obtaining a valid key from Juniper, even
if such feature, function, service, application, operation, or capability is enabled without a key; (g) distribute any key for the Software provided by Juniper
to any third party; (h) use the Software in any manner that extends or is broader than the uses purchased by Customer from Juniper or an authorized Juniper
reseller; (i) use Embedded Software on non-Juniper equipment; (j) use Embedded Software (or make it available for use) on Juniper equipment that the
Customer did not originally purchase from Juniper or an authorized Juniper reseller; (k) disclose the results of testing or benchmarking of the Software to
any third party without the prior written consent of Juniper; or () use the Software in any manner other than as expressly provided herein.

5. Audit. Customer shall maintain accurate records as necessary to verify compliance with this Agreement. Upon request by Juniper, Customer shall furnish
such records to Juniper and certify its compliance with this Agreement.



6. Confidentiality. The Parties agree that aspects of the Software and associated documentation are the confidential property of Juniper. As such, Customer
shall exercise all reasonable commercial efforts to maintain the Software and associated documentation in confidence, which at a minimum includes
restricting access to the Software to Customer employees and contractors having a need to use the Software for Customer’s internal business purposes.

7. Ownership. Juniper and Juniper’s licensors, respectively, retain ownership of all right, title, and interest (including copyright) in and to the Software,
associated documentation, and all copies of the Software. Nothing in this Agreement constitutes a transfer or conveyance of any right, title, or interest in
the Software or associated documentation, or a sale of the Software, associated documentation, or copies of the Software.

8. Warranty, Limitation of Liability, Disclaimer of Warranty. The warranty applicable to the Software shall be as set forth in the warranty statement that
accompanies the Software (the “Warranty Statement”). Nothing in this Agreement shall give rise to any obligation to support the Software. Support services
may be purchased separately. Any such support shall be governed by a separate, written support services agreement. TO THE MAXIMUM EXTENT PERMITTED
BY LAW, JUNIPER SHALL NOT BE LIABLE FOR ANY LOST PROFITS, LOSS OF DATA, OR COSTS OR PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES,
OR FOR ANY SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES ARISING OUT OF THIS AGREEMENT, THE SOFTWARE, OR ANY JUNIPER OR
JUNIPER-SUPPLIED SOFTWARE. IN NO EVENT SHALL JUNIPER BE LIABLE FOR DAMAGES ARISING FROM UNAUTHORIZED OR IMPROPER USE OF ANY
JUNIPER OR JUNIPER-SUPPLIED SOFTWARE. EXCEPT AS EXPRESSLY PROVIDED IN THE WARRANTY STATEMENT TO THE EXTENT PERMITTED BY LAW,
JUNIPER DISCLAIMS ANY AND ALL WARRANTIES IN AND TO THE SOFTWARE (WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE), INCLUDING
ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NONINFRINGEMENT. IN NO EVENT DOES JUNIPER
WARRANT THAT THE SOFTWARE, OR ANY EQUIPMENT OR NETWORK RUNNING THE SOFTWARE, WILL OPERATE WITHOUT ERROR OR INTERRUPTION,
OR WILL BE FREE OF VULNERABILITY TO INTRUSION OR ATTACK. In no event shall Juniper’s or its suppliers’ or licensors’ liability to Customer, whether
in contract, tort (including negligence), breach of warranty, or otherwise, exceed the price paid by Customer for the Software that gave rise to the claim, or
if the Software is embedded in another Juniper product, the price paid by Customer for such other product. Customer acknowledges and agrees that Juniper
has set its prices and entered into this Agreement in reliance upon the disclaimers of warranty and the limitations of liability set forth herein, that the same
reflect an allocation of risk between the Parties (including the risk that a contract remedy may fail of its essential purpose and cause consequential loss),
and that the same form an essential basis of the bargain between the Parties.

9. Termination. Any breach of this Agreement or failure by Customer to pay any applicable fees due shall result in automatic termination of the license
granted herein. Upon such termination, Customer shall destroy or return to Juniper all copies of the Software and related documentation in Customer’s
possession or control.

10. Taxes. All license fees payable under this agreement are exclusive of tax. Customer shall be responsible for paying Taxes arising from the purchase of
the license, or importation or use of the Software. If applicable, valid exemption documentation for each taxing jurisdiction shall be provided to Juniper prior
to invoicing, and Customer shall promptly notify Juniper if their exemption is revoked or modified. All payments made by Customer shall be net of any
applicable withholding tax. Customer will provide reasonable assistance to Juniper in connection with such withholding taxes by promptly: providing Juniper
with valid tax receipts and other required documentation showing Customer’s payment of any withholding taxes; completing appropriate applications that
would reduce the amount of withholding tax to be paid; and notifying and assisting Juniper in any audit or tax proceeding related to transactions hereunder.
Customer shall comply with all applicable tax laws and regulations, and Customer will promptly pay or reimburse Juniper for all costs and damages related
to any liability incurred by Juniper as a result of Customer’s non-compliance or delay with its responsibilities herein. Customer’s obligations under this
Section shall survive termination or expiration of this Agreement.

11. Export. Customer agrees to comply with all applicable export laws and restrictions and regulations of any United States and any applicable foreign
agency or authority, and not to export or re-export the Software or any direct product thereof in violation of any such restrictions, laws or regulations, or
without all necessary approvals. Customer shall be liable for any such violations. The version of the Software supplied to Customer may contain encryption
or other capabilities restricting Customer’s ability to export the Software without an export license.

12. Commercial Computer Software. The Software is “commercial computer software” and is provided with restricted rights. Use, duplication, or disclosure
by the United States government is subject to restrictions set forth in this Agreement and as provided in DFARS 227.7201 through 227.7202-4, FAR 12.212,
FAR 27.405(b)(2), FAR 52.227-19, or FAR 52.227-14(ALT IlI) as applicable.

13. Interface Information. To the extent required by applicable law, and at Customer's written request, Juniper shall provide Customer with the interface
information needed to achieve interoperability between the Software and another independently created program, on payment of applicable fee, if any.
Customer shall observe strict obligations of confidentiality with respect to such information and shall use such information in compliance with any applicable
terms and conditions upon which Juniper makes such information available.

14. Third Party Software. Any licensor of Juniper whose software is embedded in the Software and any supplier of Juniper whose products or technology
are embedded in (or services are accessed by) the Software shall be a third party beneficiary with respect to this Agreement, and such licensor or vendor
shall have the right to enforce this Agreement in its own name as if it were Juniper. In addition, certain third party software may be provided with the
Software and is subject to the accompanying license(s), if any, of its respective owner(s). To the extent portions of the Software are distributed under and
subject to open source licenses obligating Juniper to make the source code for such portions publicly available (such as the GNU General Public License
(“GPL”) or the GNU Library General Public License (“LGPL”)), Juniper will make such source code portions (including Juniper modifications, as appropriate)
available upon request for a period of up to three years from the date of distribution. Such request can be made in writing to Juniper Networks, Inc., 1194
N. Mathilda Ave., Sunnyvale, CA 94089, ATTN: General Counsel. You may obtain a copy of the GPL at http://www.gnu.org/licenses/gpl.html, and
a copy of the LGPL at http://www.gnu.org/licenses/Igpl.html.

15. Miscellaneous. This Agreement shall be governed by the laws of the State of California without reference to its conflicts of laws principles. The provisions
of the U.N. Convention for the International Sale of Goods shall not apply to this Agreement. For any disputes arising under this Agreement, the Parties

hereby consent to the personal and exclusive jurisdiction of, and venue in, the state and federal courts within Santa Clara County, California. This Agreement
constitutes the entire and sole agreement between Juniper and the Customer with respect to the Software, and supersedes all prior and contemporaneous


http://www.gnu.org/licenses/gpl.html
http://www.gnu.org/licenses/lgpl.html

agreements relating to the Software, whether oral or written (including any inconsistent terms contained in a purchase order), except that the terms of a
separate written agreement executed by an authorized Juniper representative and Customer shall govern to the extent such terms are inconsistent or conflict
with terms contained herein. No modification to this Agreement nor any waiver of any rights hereunder shall be effective unless expressly assented to in
writing by the party to be charged. If any portion of this Agreement is held invalid, the Parties agree that such invalidity shall not affect the validity of the
remainder of this Agreement. This Agreement and associated documentation has been written in the English language, and the Parties agree that the English
version will govern. (For Canada: Les parties aux présentés confirment leur volonté que cette convention de méme que tous les documents y compris tout
avis qui s'y rattaché, soient redigés en langue anglaise. (Translation: The parties confirm that this Agreement and all related documentation is and will be
in the English language)).
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Channelized IQ Interfaces

m Channelized Intelligent Queuing Interfaces Concepts and Reference
Material on page 3

m  Configuring Channelized IQ Interfaces on page 11

m Channelized IQ Interface Configuration Examples on page 19
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Chapter 1
Channelized Intelligent Queuing

Interfaces Concepts and Reference
Material

m  Overview of Channelized IQ Interfaces on page 3

m  Guidelines for Configuring Channelized 1Q Interfaces on page 5

m  Frame Relay DLCI Limitations for Channelized IQ Interfaces on page 8
m  System Requirements for Channelized IQ Interfaces on page 9

m  Terms and Acronyms for Channelized IQ Interfaces on page 10

Overview of Channelized IQ Interfaces

Channelized interfaces allow service providers to customize bandwidth to satisfy the
needs of their customers. Whether the subscriber needs DSO, T1, fractional T1, E1,
fractional E1, E3, T3, STM1, OC3, or OC12 service, a channelized interface can
provide the necessary bandwidth today and can be reconfigured to support the
customer’s expanding network tomorrow. Standard channelized interfaces have
been available on Juniper Networks routing platforms since JUNOS Release 3.4.

The original channelized interfaces for Juniper Networks M-series routers are available
in the following models:

m [-port Channelized OC12 PIC

m  10-port Channelized E1 PIC

m {-port Channelized STM1 PIC

m  4-port Channelized DS3 PIC

m [-port and 2-port multichannel Channelized DS3 PIC

These channelized interfaces provide a single level of channelization and require at
both the [edit chassis] and the [edit interfaces] hierarchy levels. Most configuration
options must be set on channel 0 and apply to all channels on these channelized
interfaces.

Overview of Channelized IQ Interfaces ® 3
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The

new channelized interfaces with intelligent queuing offer several advantages

over the original channelized interfaces:

m  Complete configuration tasks for channelized 1Q interfaces are now centralized
at the [edit interfaces] hierarchy level.

m  Multiple levels of channelization are now possible with channelized IQ interfaces.
For example, a channelized OC12 IQ interface can be divided into channelized
OCl interfaces, then subdivided into channelized T1 interfaces, and further split
into NxDSO channels.

m  You can now configure interface statements, such as clocking, on individual
channels rather than configuring them on channel 0 for all channels at the same
hierarchy level.

m  Class-of-service (CoS) processing now occurs on the PIC for channelized 1Q
interfaces rather than in the FPC.

The following M-series and T-series PICs support channelized interfaces with intelligent

queuing:

m  [-port Channelized OC12 1Q PIC

m  [-port Channelized OC3 PIC

m  4-port Channelized DS3 1Q PIC

m  10-port Channelized T1 IQ PIC

m  10-port Channelized E1 IQ PIC

m  [-port Channelized STM1 IQ PIC

To determine which PIC is installed, issue the show chassis hardware command:

user@RouterA> show chassis hardware
Hardware inventory:
Item Version Part number Serial number Description
Chassis 20070 M160
Midplane REV 03 710-001245  AB4123
FPM CMB REV 02 710-001642  AB3266
FPM Display REV 02  710-001647  AB3038
CIP REV 04  710-001593 AB3276
PEM O Rev 03 740-001243 KM28410 DC
PEM 1 Rev 03 740-001243 LF21558 Power Entry Module
PCG O REV 03 710-001568  AB3006
PCG 1 REV 02 710-001568  AB2992
Routing Engine O 20000005dfae3a01 RE-2.0
MCS O REV 04  710-001226  AB3208
MCS 1 REV 04  710-001226  AB3212
SFM O SPP REV 06 710-001228 AB3103
SFM O SPR REV 01 710-002189 AB2936 Internet Processor 11
SFM 1 SPP REV 07 710-001228  AG2634
SFM 1 SPR REV 03 710-002189 AE3503 Internet Processor 11
SFM 2 SPP REV 06 710-001228  AB2976
SFM 2 SPR REV 01 710-002189 AB2938 Internet Processor 11
SFM 3 SPP REV 06 710-001228  AB5826
SFM 3 SPR REV 01 710-002189 AB2917 Internet Processor 11
FPC O REV 03 710-003947 HEO0614 E-FPC Type 1
CPU REV 01 710-004600  AT3217

Overview of Channelized 1Q Interfaces
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PIC O REV 03 750-005636 BE1826 4x CHDS3 1Q

# This is the Channelized DS3 IQ PIC.

PIC 1 REV 07 750-003846 HG5572 1x 800M Crypto
PIC 2 REV 01 750-004507 BA5341 10x CE1-NxDSO
PIC 3 REV 06 750-003009  AM6929 4x CT3

# This is the original Channelized T3 PIC.

FPC 1 REV 03 710-003309  AD9434 E-FPC Type 2
CPU REV 05 710-001217  AH2707
PIC 2 REV 05 750-001900  AD5738 1x 0C-48 SONET, SMSR
PIC 3 REV 04  750-003737 BC1106 4x G/E, 1000 BASE-SX

Related Topics =
| |

Channelized IQ Interfaces
Roadmap for Configuring Channelized 1Q Interfaces on page 11

Roadmap for Channelized 1Q Interface Configuration Examples on page 2

Guidelines for Configuring Channelized 1Q Interfaces

1

When you configure channelized 1Q interfaces, keep in mind these rules of thumb:

You normally configure media-related statements and options at the physical
interface level (also known as the controller level). This level is indicated by the

[edit interfaces cxx-fpc/pic/port] hierarchy level.

You should always configure HDLC-related statements (for example, bytes, fcs,
idle-cycle-flag, mtu, receive-bucket, start-end-flag, and transmit-bucket) and logical
interfaces (for example, [edit interfaces interface-name unit unit-number]) on end
channels such as DSO and T1. Never configure these statements at the controller

level.
Pay attention to the channel numbering rules:

m  OC3 data channels configured on channelized OC12 1Q interfaces are
numbered from 1 to 4.

m T3 channels configured on a channelized OC12 IQ or channelized OC
interface are numbered from 1 to 12.

= T1 channels on a channelized OC12 IQ, channelized OC3 1Q, channel
DS3 1Q, or channelized T1 IQ interface are numbered from 1 to 28.

310

ized

= EIl channels configured on a channelized STM1 1Q interface are numbered

from 1 to 63.

= NxDSO time slots configured on a channelized OC12 1Q, channelized OC3

1Q, channelized DS3 1Q, or channelized T1 IQ interface are numbered
1 to 24.

from

m  NxDSO time slots configured on either a channelized STM1 1Q interface or
channelized E1 1Q interface are numbered from 2 to 32 (1 is reserved).

Guidelines for Configuring Channelized 1Q Interfaces
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You can configure Automatic Protection Switching (APS) on channelized OC12
IQ interfaces and Multiplex Section Protection (MSP) on channelized STM1 1Q
interfaces. The JUNOS implementation of APS and MSP allows you to protect
against circuit failures between a SONET/SDH add/drop multiplexer (ADM) and
one or more routers, and between multiple interfaces in the same router. When
a device fails, a backup device immediately takes over.

You configure APS and MSP at the controller level only. To configure, include
the working-circuit and protect-circuit statements at the [edit interfaces
cocl12-fpc/pic/port sonet-options aps] or [edit interfaces coc3-fpc/pic/port
sonet-options aps] hierarchy level for APS and the [edit interfaces cstm1-fpc/pic/port
sonet-options aps] hierarchy level for MSP.

When you enable the controller-level interface as the working circuit, all partitions
under the working circuit are also enabled. This is the default behavior even
when APS or MSP is not configured. When the backup circuit interface is disabled,
all partitions under this protected circuit are also disabled. If the working circuit
fails, the interfaces are switched: The working circuit and all its partitions are
disabled, and the protect circuit and all its partitions are enabled. You can verify
this behavior by entering the show interfaces controller command. The disabled
interfaces are shown as “admin down” and the enabled interfaces are shown as
“admin up.”

You can delete several channelized interfaces simultaneously by using a single
command and regular expressions. To delete sequential channelized interfaces,
issue the wildcard command with the delete option at the [edit] hierarchy level.
Specify the hierarchy level and the channelized interfaces to be summarized
with a regular expression. For example, to delete channelized interfaces in the
range of ds-0/0/0:0:0 through ds-0/0/0:0:23, issue the following command:

user@router# wildcard delete interfaces ds-0/0/0:0:.*

In JUNOS Release 6.2 and later, additional Frame Relay encapsulation types on
physical interfaces and channels of channelized IQ interfaces are available:

m Extended Frame Relay circuit cross-connect (CCC)—Allows you to assign
any DLCI number from 1 to 1022 on Frame Relay CCC logical interfaces.
To configure, include the extended-frame-relay-ccc statement at the [edit
interfaces interface-name encapsulation] hierarchy level.

m Extended Frame Relay translational cross-connect (TCC)—Allows you to
assign any DLCI number from 1 to 1022 on Frame Relay TCC logical
interfaces. To configure, include the extended-frame-relay-tcc statement at
the [edit interfaces interface-name encapsulation] hierarchy level.

m  Flexible Frame Relay—Allows you to configure any DLCI number from 1 to
1022 and any combination of Frame Relay encapsulation types on logical
interfaces. To configure, include the flexible-frame-relay statement at the [edit
interfaces interface-name encapsulation] hierarchy level.

When you configure clocking, bit error rate testing (BERT), C-bit parity, and
loopback statements on T3, T1, or DSO channels on channelized 1Q interfaces,
you must follow these guidelines:

Guidelines for Configuring Channelized IQ Interfaces
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= If you include the statements at both the [edit interfaces ct3-fpc
Ipic/\port:channel t3-options] and [edit interfaces t3-fpc/pic/port:channel
t3-options] hierarchy levels, channelized T3-level statements are operational
and T3-level statements are ignored.

= [fyouinclude the statements at both the [edit interfaces ct3-fpc/pic/port:channel
t3-options] and [edit interfaces t1-fpc/pic/port:channel t1-options] hierarchy
levels, the channelized T3-level statements are operational for the T3
connections and the T1-level statements are operational for the T1
connections.

= Because DSO channels do not have a valid clocking option, you must
configure clocking for all NxDSOs at the [edit interfaces ctl1-fpc/
pic/port:channeltl-options] hierarchy level.

= You configure BERT at the [edit interfaces ct3-fpc/pic/port:channel t3-options]
hierarchy level or on any partitioned subchannel of the channelized T3
interface. There are 12 BERT patterns available for DSO channels and 28
BERT patterns for T1, channelized T1, T3, and channelized T3 channels
within channelized 1Q interfaces.

m  For Channelized OC3 IQ PICs, if you need a remote loopback on a far-end
NxDSO0 interface, and you are running a BERT test from the local NxDSO
interface, you must configure a remote loopback on the associated
channelized T1 interface (ct1) for the far-end routing platform. To do this,
include the loopback remote statement at the [edit interfaces ct1-fpc/pic/port
tl-options] hierarchy level.

= You can configure loopbacks at the [edit interfaces ct3-fpc/pic/port:channel
t3-options] hierarchy level. Local loopbacks recirculate framing information
within the local router. Remote loopbacks resend entire frames back to the
remote sender. A new loopback called a payload loopback is similar to a
remote loopback, but it resends only the data portion of a frame back to the
remote sender.

= You can configure C-bit parity at the [edit interfaces ct3-fpc/ pic/port:channel
t3-options] hierarchy level or on any partitioned subchannel of the channelized
T3 interface.

m In JUNOS Release 7.5 and later, you can increase the delay buffer for E1, T1,
and NxDSO0 channels on all Channelized IQ PICs (except the Channelized OC12
IQ PIC) by including the g-pic-large-buffer statement at the [edit chassis fpc fpc-slot
pic pic-slot] hierarchy level. By doing so, you enable the slower interfaces to
handle bursts of traffic from faster upstream neighbors. As a result, any
class-of-service (CoS) scheduler that you apply to an interface will inherit the
larger delay buffer and the buffer is shared across all four CoS queues. For more
information about increasing the delay buffer, see the JUNOS Class of Service
Configuration Guide.

& NOTE: If you configure the g-pic-large-buffer statement and APS in a multirouter
topology, the Channelized 1Q PIC resets and causes an APS switchover.
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JUNOS 9.6 Channelized 1Q Interfaces Feature Guide

Related Topics m Channelized 1Q Interfaces Solutions Page

m  Overview of Channelized IQ Interfaces on page 3

m  Roadmap for Configuring Channelized IQ Interfaces on page 11

m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

Frame Relay DLCI Limitations for Channelized 1Q Interfaces

If you use Frame Relay encapsulation on a channelized interface, see Table 7 on
page 8 for the maximum number of data-link connection identifiers (DLCIs) per
channel that you can configure at each channel level for various channelized PICs.

& NOTE: The actual number of DLCIs you can configure for each channel is determined
by the capabilities of your system, such as the number and type of PICs installed. If
the number of DLCIs in the configuration exceeds the capabilities of your system,
the router might not be able to support the maximum DLCI values shown in Table
7 on page 8. To determine the capabilities of your system, contact Juniper Networks

customer support.

Table 1: Frame Relay DLCI Limitations for Channelized Interfaces

Channelized PIC Type

Original Channelized PICs Number of DLCIs per Level

Range

T3 and T1 level channels 64 for regular mode

3 for sparse mode

0-63 for regular mode

1-1022 for sparse mode (0 is reserved
for the Local Management Interface
or LMI)

DSO level channels 3 for sparse mode 1-1022 for sparse mode (O is reserved
for LMI)

Channelized IQ PICs Number of DLCIs per Level Range

OC12 level channels 64 1-1022 (0 is reserved for LMI)

(Channelized OC12 1Q PIC)

OC3 level channels 64
(Channelized OC12 IQ and Channelized OC3 IQ PICs)

1-1022 (0 is reserved for LMI)

T3 level channel 256
(Channelized OC12 1Q, Channelized OC3 1Q, and
Channelized DS3 1Q PICs)

1-1022 (0 is reserved for LMI)

STM1 level channel 64
(Channelized STM1 1Q PIC)

1-1022 (0 is reserved for LMI)

E1 level channels 64
(Channelized STM1 1Q and Channelized E1 IQ PICs)

1-1022 (0 is reserved for LMI)

8 W Frame Relay DLCI Limitations for Channelized IQ Interfaces
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Table 1: Frame Relay DLCI Limitations for Channelized Interfaces (continued)

Channelized PIC Type

T1 level channels 64 1-1022 (0 is reserved for LMI)
(Channelized OC12 IQ, Channelized OC3 IQ,
Channelized DS3 1Q, and Channelized T1 IQ PICs)

DSO0 level channels (Channelized OC12 IQ, Channelized 16 1-1022 (0 is reserved for LMI)
OC3 1Q, Channelized DS3 1Q, Channelized T1 10,
Channelized STM1 1Q, and Channelized E1 IQ PICs)

Related Topics m Channelized 1Q Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

m  Roadmap for Channelized I1Q Interface Configuration Examples on page 21

System Requirements for Channelized IQ Interfaces

To implement channelized 1Q interfaces, your system must meet these requirements:

m  JUNOS Release 8.0 or later for DLCI-level scheduler support on EI channels
configured on Channelized STM1 1Q PICs

m  JUNOS Release 7.6 or later for converting a Channelized OC12 1Q PIC to a
channelized STM4 SDH interface

m  JUNOS Release 7.5 or later for increased delay buffers on channelized E1 10,
channelized DS3 IQ, channelized OC3 IQ, channelized STM1 IQ, and channelized
T1 1Q interfaces; support for rate limiting on physical interfaces; and support for
channelized STM1 IQ interfaces on T-series platforms

m  JUNOS Release 7.4 or later for channelized T1 IQ interfaces
m  JUNOS Release 7.1 or later for channelized OC3 1Q interfaces

m  JUNOS Release 6.3 or later for configuration of 256 DLCIs at the T3 channel level
for channelized OC12 IQ interfaces

m  JUNOS Release 6.2 or later for configuration of 64 DLCIs at the T1 channel level
for channelized OC12 IQ interfaces, 64 DLCIs at the E1 channel level for
channelized STM1 IQ interfaces, and 256 DLCIs at the T3 channel level for
channelized DS3 1Q interfaces

m  JUNOS Release 6.2 or later for configuration of flexible Frame Relay, extended
Frame Relay CCC, and extended Frame Relay TCC encapsulation types

m  JUNOS Release 6.2 or later for support of E3 IQ interfaces

m  JUNOS Release 6.0 or later for logical interface-level class of service on
channelized STM1 IQ interfaces, and APS/MSP on channelized OC12 1Q and
channelized STM1 IQ interfaces

m  JUNOS Release 5.7 or later for channelized STM1 1Q interfaces

m  JUNOS Release 5.7 or later for logical interface-level class of service on the
channelized DS3 1Q, channelized E1 1Q, and channelized OC12 1Q interfaces

System Requirements for Channelized 1Q Interfaces ® 9
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m  JUNOS Release 5.6 or later for channelized DS3 1Q, channelized E1 1Q, and
channelized OC12 IQ interfaces

m  Two Juniper Networks M-series or T-series routers equipped with an Enhanced
Type 1 or Type 2 Flexible PIC Concentrator (FPC)

Related Topics m Channelized 1Q Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

Terms and Acronyms for Channelized IQ Interfaces

P

Performance Processor A next-generation processor that provides enhanced capabilities for channelized 1Q
(QPP) ASIC interfaces.

10 ®m Terms and Acronyms for Channelized 1Q Interfaces
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Configuring Channelized 1Q Interfaces

Roadmap for Configuring Channelized 1Q Interfaces on page 11

Configuring a Clear Channel on a Channelized 1Q Interface on page 12
Configuring Single-Level Channels on a Channelized IQ Interface on page 12
Configuring Multilevel Channels on a Channelized IQ Interface on page 13

Configuring Class of Service on a Channelized IQ Interface on page 15

Roadmap for Configuring Channelized IQ Interfaces

Related Topics

To configure a channelized IQ interface, you must perform one or more of the
following procedures:

Configure a clear channel. A clear channel consolidates the entire bandwidth of
a channelized interface into a single unpartitioned stream that looks like a
standard interface. For example, a channelized OC12 IQ interface configured as
a clear channel appears to have an OC12 SONET interface.

See “Configuring a Clear Channel on a Channelized IQ Interface” on page 12.
Configure single-level channels. By configuring single-level channels, you
subdivide a channelized interface into a set of large end channels.

See “Configuring Single-Level Channels on a Channelized 1Q Interface” on page
12.

Configure multilevel channels. You can subdivide a channelized interface and
then split these subchannelized interfaces into end channels. Creating small end
channels might require you to configure multilevel channels.

See “Configuring Multilevel Channels on a Channelized 1Q Interface” on page
13.

Configure Class of Service. On channelized 1Q interfaces, you can apply class of
service at the logical interface level for Frame Relay data-link connection
identifiers (DLCIs).

See “Configuring a Class-of-Service Scheduler Map” on page 15.

Channelized 1Q Interfaces Solutions Page
Overview of Channelized 1Q Interfaces on page 3

Roadmap for Channelized 1Q Interface Configuration Examples on page 21

Roadmap for Configuring Channelized IQ Interfaces ® 11
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Configuring a Clear Channel on a Channelized 1Q Interface

Related Topics

A clear channel consolidates the entire bandwidth of a channelized interface into a
single unpartitioned stream that looks like a standard interface. For example, a
channelized OC12 IQ interface configured as a clear channel appears to have an
OC12 SONET interface. To configure a clear channel on a channelized 1Q interface,
include the no-partition statement at the [edit interfaces cxx-fpc/pic/port] hierarchy
level. Include the interface-type option to set the channelized interface type. Once
the interface is established, you can configure it the same way as a regular interface.

[edit]
interfaces {
cocl12-1/1/0{
no-partition interface-type so; # This creates a SONET OC12 interface:
}
s0-1/1/0 {
unit O {
family inet {
address 10.245.1.1/30;
1
}
}
1

m  Channelized IQ Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

m  Roadmap for Channelized 1Q Interface Configuration Examples on page 21

Configuring Single-Level Channels on a Channelized 1Q Interface

12 =

You can subdivide a channelized interface directly into a set of large end channels.
To configure part of a channelized 1Q interface as a channel, include the partition
statement at the [edit interfaces cxx-fpc/pic/port] hierarchy level. On a channelized
OC12 1Q interface, use the oc-slice option to create slice sizes corresponding to the
desired bandwidth. On a channelized E1 1Q interface, use the timeslots option to
define NxDSO channels or channel groups. On all channelized 1Q interfaces, use the
interface-type option to set the interface type (such as SONET OC3 or T3). Once the
channel interfaces are established, you can configure them the same way as regular
interfaces.

NOTE: One oc-slice in a channelized OC12 IQ interface partition is equivalent to one
OC1/DS3-sized channel. If you add three slices together in sequence as a triplet,
these pieces become an OC3-sized interface. However, you can configure triplets
only with the following sequential slices: 1-3, 4-6, 7-9, 10-12.

[edit]

Configuring a Clear Channel on a Channelized IQ Interface
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interfaces {
coc12-0/0/0 {
partition 1 oc-slice 1-3 interface-type so; # Creates an OC3 SONET
}
s0-0/0/0:1 {
encapsulation ppp;
unit O {
family inet {
address 10.255.0.2/30;
}
!
}
1

Related Topics Channelized 1Q Interfaces Solutions Page

m  Roadmap for Configuring Channelized 1Q Interfaces on page 11
m  Overview of Channelized IQ Interfaces on page 3

m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

Configuring Multilevel Channels on a Channelized 1Q Interface

You can subdivide a channelized interface and then split these subchannelized
interfaces into end channels. Creating small end channels might require multiple
levels of channelization.

To configure a subdivided channelized interface within a partition of a channelized
1Q interface, include the partition statement at the [edit interfaces cxx-foc/pic/port]
hierarchy level. On a channelized OC12 1Q interface, use the oc-slice option to create
slice sizes corresponding to the desired bandwidth. On all channelized 1Q interfaces,
use the interface-type option to set the channelized interface type (such as channelized
OC1).

On a channelized OC12 IQ interface, you can convert a subdivided channelized OC1
interface into a T3 or channelized T3 interface. To configure, include the no-partition
statement at the [edit interfaces cocl-fpc/pic/port:channel] hierarchy level and set the
interface-type to ct3. A ct3-fpc/pic/port:channel interface is the result. Such a conversion
is known as M13 with C-bit parity mapping. T1 and DSO channels created directly
from a coc-1 interface use VT mapping.

To further split your channelized interfaces into even smaller channelized interfaces,
use the partition and interface-type statements at the [edit interfaces
cxx-fpcipiclport:channel] hierarchy level. You can create channelized OC1, channelized
T3, and channelized T1 interfaces, depending on the PIC type.

Finally, you configure these “channels of channels” as end channels. To configure
end channels on a segmented channelized 1Q interface, include the partition statement
at the [edit interfaces cxx-fpc/pic/port:channel] hierarchy level. The number of channels
in the hierarchy depends on how finely you partition the channelized 1Q interface.
Use the timeslots option to select NxDSO level channels and the interface-type option
to set the interface type (such as T1 or NxDS0). Once the resulting channels have
been established, you can configure them as regular interfaces.

Configuring Multilevel Channels on a Channelized IQ Interface ® 13
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[edit]
interfaces {
coc12-0/0/0 {
partition 2 oc-slice 4 interface-type cocl; # Creates channelized OC1
partition 3 oc-slice 5 interface-type cocl; # interfaces: coc1-0/0/0:2,
partition 4 oc-slice 6 interface-type cocl; # :3, and :4.

}
coc1-0/0/0:2 {
no-partition interface-type t3; # Converts a channelized OC1 to
}
13-0/0/0:2 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.6/30;
1
}
cocl1-0/0/0:3 {
no-partition interface-type ct3; # Creates a channelized T3 interface:
1
ct3-0/0/0:3 {
partition 1-28 interface-type t1; # Creates 28 T1 interfaces:
}
cocl1-0/0/0:4 {
partition 1 interface-type ctl; # Creates a channelized T1 interface:
1
ct1-0/0/0:4:1 {
partition 1 timeslots 1 interface-type ds; # Creates a 1xDSO interface:
...# ds-0/0/0:4:1:1.
partition 24 timeslots 24 interface-type ds; # Creates a 1xDSO0 interface:
}
t1-0/0/0:3:1 {
encapsulation ppp;
unit O {
family inet {
address 10.255.0.26/30;
}
1
1

}
ds-0/0/0:4:1:24 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.214/30;
1
1
}
1

Related Topics m Channelized 1Q Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3

m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

Roadmap for Channelized 1Q Interface Configuration Examples on page 21
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Configuring Class of Service on a Channelized 1Q Interface

m  Configuring a Class-of-Service Scheduler Map on page 15
m  Associating the Scheduler with a DLCI on a Channelized IQ Interface on page 15
m  Scheduler Limitations for Channelized 1Q Interfaces on page 16

m  Verifying Class-of-Service Schedulers on Channelized 1Q Interfaces on page 17

Configuring a Class-of-Service Scheduler Map

Related Topics

To configure a class-of-service scheduler map, include the scheduler-map statement
at the [edit class-of-service interfaces interface-name unit logical-unit-number] hierarchy
level.

To specify the amount of bandwidth allocated to the logical interface, you must also
include the shaping-rate statement at the [edit class-of-service interfaces interface-name
unit logical-unit-number] hierarchy level. You can specify a peak bandwidth rate in bits
per second (bps), either as a complete decimal number or as a decimal number
followed by the abbreviation k (1000), m (1,000,000), or g (1,000,000,000). The
range is 1000 through 32,000,000,000 bps.

[edit]
class-of-service {
interfaces {
interface-name {
unit logical-unit-number {
scheduler-map map-name;
shaping-rate rate;
1
1
}
!

If you do not include the shaping-rate statement in the configuration, the logical
interface might not be able to transmit traffic unless surplus bandwidth is available
on the physical interface. The sum of the bandwidth you allocate to all the logical
interfaces on a physical interface should not exceed the bandwidth of the

physical interface.

m Channelized IQ Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  System Requirements for Channelized IQ Interfaces on page 9

m  Example: DLCI Class of Service on a Channelized IQ Interface Configuration on
page 80

Associating the Scheduler with a DLCI on a Channelized IQ Interface

For channelized OC12 IQ, channelized OC3 IQ, channelized DS3 IQ, channelized T1
IQ, channelized STM1 1Q, and channelized E1 IQ interfaces with Frame Relay

Configuring Class of Service on a Channelized IQ Interface ®W 15
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Related Topics

encapsulation, you can associate a scheduler map name with a logical interface. To
activate transmission scheduling on a DLCI, include the per-unit-scheduler statement
at the [edit interfaces interface-name] hierarchy level.

[edit]
interfaces {
interface-name {
per-unit-scheduler;
}
1

m  Channelized 1Q Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  Roadmap for Configuring Channelized IQ Interfaces on page 11

m  Example: DLCI Class of Service on a Channelized IQ Interface Configuration on
page 80

Scheduler Limitations for Channelized 1Q Interfaces

16 =

You can configure logical interface scheduling on up to 16 channelized interfaces
per channelized 1Q PIC. For channelized 1Q interfaces, the number of schedulers you
can apply varies by channel level. Table 2 on page 16 shows the number of schedulers
you can apply at each channel level.

Table 2: Scheduler Limitations for Channelized 1Q Interfaces

Channelized 1Q Interfaces Number of Schedulable DLCIs per Level

Channelized OC12 IQ interfaces 63 for OC3 and OC12 channels,
255 for T3 channels

Channelized OC3 IQ interfaces 63 for OC3 channels, 255 for T3 channels, 63 for
T1 channels

Channelized DS3 1Q interfaces 255 for T3 channels

Channelized T1 1Q interfaces 63 for T1 channels

Channelized STM1 1Q interfaces 63 for STM1 channels, 63 for E1 channels

Channelized E1 1Q interfaces 63 for E1 channels

You can associate up to four forwarding classes per physical interface. Keep in mind
that you can configure either a physical interface scheduler or a logical interface
scheduler, but not both on the same interface simultaneously.

If you use a Gigabit Ethernet IQ interface, you can apply schedulers on up to 768
VLANSs per PIC. For more information on class of service for VLANs on a Gigabit
Ethernet 1Q interface, see the JUNOS Network Interfaces Configuration Guide.

Scheduler Limitations for Channelized IQ Interfaces



Related Topics
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m Channelized IQ Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  Roadmap for Configuring Channelized IQ Interfaces on page 11

m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

Verifying Class-of-Service Schedulers on Channelized IQ Interfaces

Purpose

Action

Related Topics

To verify the correct operation of class-of-service schedulers on channelized 1Q
interfaces.

Verify the correct operation of class-of-service schedulers on channelized interfaces:
m  show class of service forwarding-table

m  show class-of-service interface

user@router> show class-of-service interface t3-3/1/0
Physical interface: t3-3/1/0, Index: 169

Scheduler map: <default>, Index: 1

Logical interface: t3-3/1/0.0, Index: 68

Object Name Type Index
Scheduler-map sched-0 11204
Rewrite exp-default exp 2
Classifier ipprec-compatibility ip 5
Logical interface: t3-3/1/0.1, Index: 69
Object Name Type Index
Scheduler-map sched-1 7038
Rewrite exp-default exp 2
Classifier ipprec-compatibility ip 5

m  Channelized IQ Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3
m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

m  Example: DLCI Class of Service on a Channelized IQ Interface Configuration on
page 80
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Channelized 1Q Interface Configuration

Examples

Merging Examples

Merging Examples on page 19

Roadmap for Channelized 1Q Interface Configuration Examples on page 21
Example: OC12 Clear Channel on a Channelized OC12 IQ Interface on page 21
Example: Complex Configuration for a Channelized OC12 IQ Interface on page 25

Example: Converting a Channelized OC12 1Q PIC to a Channelized STM4 1Q
Interface on page 47

Example: Channelized OC3 IQ Interface Configuration on page 52
Example: Channelized DS3 1Q Interface Configuration on page 59
Example: Channelized T1 IQ Interface Configuration on page 65
Example: Channelized STM1 1Q Interface Configuration on page 70
Example: Channelized E1 1Q Interface Configuration on page 76

Example: DLCI Class of Service on a Channelized 1Q Interface
Configuration on page 80

For More Information on page 83

To merge a full example, follow these steps:

1.

From the HTML or PDF version of the manual, copy a configuration example
into a text file, save the file with a name, and copy the file to a directory on your
routing platform.

For example, copy the following configuration to a file and name the file
ex-script.conf. Copy the ex-script.conf file to the /var/tmp directory on your routing
platform.

system {
scripts {
commit {
file ex-script.xsl;
}
}
}
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interfaces {
fxpO {
disable;
unit O {
family inet {
address 10.0.0.1/24;
}
1
}
}

2. Merge the contents of the file into your routing platform configuration by issuing
the load merge configuration mode command:

[edit]
user@host#load merge /var/tmp/ex-script.conf
load complete

To merge a snippet, follow these steps:

1. From the HTML or PDF version of the manual, copy a configuration snippet into
a text file, save the file with a name, and copy the file to a directory on your
routing platform.

For example, copy the following snippet to a file and name the file
ex-script-snippet.conf. Copy the ex-script-snippet.conf file to the /var/tmp directory
on your routing platform.

commit {
file ex-script-snippet.xsl; }

2. Move to the hierarchy level that is relevant for this snippet by issuing the following
configuration mode command:

[edit]
user@host# edit system scripts
[edit system scripts]

3. Merge the contents of the file into your routing platform configuration by issuing
the load merge relative configuration mode command:

[edit system scripts]
user@host# load merge relative /var/tmp/ex-script-snippet.conf
load complete

Related Topics For more information about the load command, see the JUNOS CLI User Guide.
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Roadmap for Channelized 1Q Interface Configuration Examples
The following examples give typical topologies and configurations for some of the
more common channelized IQ interface configurations:
m  Example: OC12 Clear Channel on a Channelized OC12 IQ Interface on page 21

m Example: Complex Configuration for a Channelized OC12 1Q Interface on page
25

m  Example: Converting a Channelized OC12 IQ PIC to a Channelized STM4 1Q
Interface on page 47

m  Example: Channelized OC3 1Q Interface Configuration on page 52
m  Example: Channelized DS3 IQ Interface Configuration on page 59
m  Example: Channelized T1 IQ Interface Configuration on page 65
m  Example: Channelized STM1 IQ Interface Configuration on page 70
m  Example: Channelized E1 1Q Interface Configuration on page 76
m  Example: DLCI Class of Service on a Channelized 1Q Interface Configuration on
page 80
Related Topics m Channelized 1Q Interfaces Solutions Page
m  Overview of Channelized IQ Interfaces on page 3

m  Roadmap for Configuring Channelized IQ Interfaces on page 11

Example: 0C12 Clear Channel on a Channelized 0C12 IQ Interface

Figure 1: 0C12 Clear Channel on a Channelized 0C12 IQ Interface

(C0C12D)— — - coct2-4/200

SONETOC-12 — — - so0-4/2/0

9003026

The key to this simple example is to remove all partitions from the channelized
interface. To configure a clear channel on a channelized 1Q interface, include the
no-partition statement at the [edit interfaces coc12-fpc/pic/O] hierarchy level and select
the interface type. After you commit this part of the configuration, the clear channel
is set and you can configure the resulting SONET interface normally.

Router A [edit]
interfaces {
cocl2-4/2/0 {
no-partition interface-type so;
}
s0-4/2/0 {
unit O {
family inet {
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Verifying Your Work

address 10.245.1.1/30;

}
}
}
}

To verify correct operation of a channelized OC12 IQ interface configured as a clear
channel, use the following commands:

m  show interfaces

m  show interfaces controller

To view the interface names of the physical channelized OC12 IQ interface and the
clear channel OC12 interface configured on the channelized IQ interface, use the
show interfaces controller command:

user@RouterA> show interfaces controller

Controller Admin Link
cocl2-4/2/0 up up
# This is the physical channelized 0C12 1Q interface.

so0-4/2/0 up up

# This is the resulting SONET 0OC12 interface.

To view information about the physical channelized interface, include the cxx-foc/pic/O
option with the show interfaces command:

user@RouterA> show interfaces extensive cocl2-4/2/0

Physical interface: cocl2-4/2/0, Enabled, Physical link is Up
Interface index: 74, SNMP iflndex: 1269, Generation: 73
Link-level type: Controller, MTU: 4474, Clocking: Internal, SONET mode, Speed: 0C12, Loopback: None,
FCS: 16, Payload scrambler: Disabled, Parent: None
Device flags : Present Running
Interface flags: Point-To-Point SNMP-Traps

Link flags : None
Hold-times : Up O ms, Down O ms
Last flapped : 2002-10-09 10:56:45 PDT (05:14:39 ago)

Statistics last cleared: Never

Input errors:

Errors: 0, Drops: O,

Framing errors: O, Runts: 0, Giants: 0, Bucket drops: 0, Policed discards: O,

L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: O,
HS link FIFO overflows: 0O

Output errors:

Carrier transitions:

SONET alarms : None
SONET defects : None
SONET PHY:

PLL Lock

PHY Light

0, Errors: 0, Drops: 0, Aged packets: 0, HS link FIFO underflows: 0

Seconds Count State
0 0 OK
0 0 OK
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SONET section:
BIP-B1 10 55
SEF 0 0 OK
LOS 0 0 OK
LOF 0 0 OK
ES-S 10
SES-S 0
SEFS-S 0

SONET line:
BIP-B2 10 144
REI-L 0 0
RDI-L 3 1 OK
AIS-L 0 0 OK
BERR-SF 0 0 OK
BERR-SD 1 1 OK
ES-L 10
SES-L 0
UAS-L 0
ES-LFE 3
SES-LFE 3
UAS-LFE 0

Received SONET overhead:
F1 : 0x00, JO : 0x00, Ki : 0x00, K2 - 0x00
S1 : 0x00

Transmitted SONET overhead:
F1 : 0x00, JO - 0x01, K1 : 0x00, K2 - 0x00
S1 : 0x00

To view information about the clear channel SONET interface, include the so-fpoc/pic/0
(interface name) option with the show interfaces command:

user@RouterA> show interfaces extensive so-4/2/0

Physical
Interface
Link-level

Speed: 0C12,

interface: so0-4/2/0, Enabled, Physical link is Up

index: 261, SNMP iflndex: 2000, Generation: 260
type: PPP, MTU: 4474, Clocking: Internal, SONET mode,
Loopback: None, FCS: 16,

Payload scrambler: Enabled, Parent: cocl12-4/2/0 (Index 74)

Device flags

Interface

Link flags
Hold-times

Keepalive
Keepalive
Input :
Output:
LCP state:
NCP state:

: Present Running
flags: Point-To-Point SNMP-Traps
. Keepalives
: Up O ms, Down O ms
settings: Interval 10 seconds, Up-count 1, Down-count 3
statistics:
37 (last seen 00:00:04 ago)
36 (last sent 00:00:09 ago)
Opened
inet: Opened,

inet6: Not-configured, iso: Not-configured, mpls: Not-configured

CHAP state: Not-configured

Last flapped
Statistics

: 2002-10-09 16:04:18 PDT (00:07:26 ago)

Traffic statistics:

Input bytes
Output bytes
Input packets:
Output packets:

Input errors:

Errors:

last cleared: Never
80461791 7435000 bps
81637408 7502352 bps
34017 275 pps
34298 278 pps
0, Drops: 0, Framing errors: 0O, Runts: 0, Giants: O,

Bucket drops: O, Policed discards: O,
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L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: O,
HS link FIFO overflows: 0

Output errors:
Carrier transitions:

Queue counters:

1, Errors: O,
Queued packets

Drops: 0, Aged packets: 0, HS link FIFO underflows: O
Transmitted packets Dropped packets

0 best-effort 34129 34129 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0
SONET alarms : None
SONET defects : None
SONET path:
BIP-B3 (0] 0
REI-P 0 0
LOP-P 0 0 OK
AlIS-P (0] 0 OK
RDI-P 0 0 OK
UNEQ-P 0 0 OK
PLM-P (0] 0 OK
ES-P 0
SES-P 0
UAS-P (0]
ES-PFE 0
SES-PFE 0
UAS-PFE (0]
Received SONET overhead:
c2 : Oxcf, C2(cmp) : Oxcf, F2 : 0x00, Z3 : 0x00
Z4 : 0x00, S1(cmp) : Ox00
Transmitted SONET overhead:
Cc2 - Oxcf, F2 - Ox00, Z3 - Ox00, z4 - 0x00
Received path trace: RouterB so0-2/2/0
61 72 6d 61 67 6e 61 63 20 73 6f 2d 32 2f 32 2f RouterB so0-2/2/0
30 00 00 00 OO OO OO 00 OO0 OO OO OO 00 00 00 OO0  ..ccccccccccannn
00 00 00 00 OO OO OO 00 00 OO OO OO OO0 00 00 00  ...ococccccnnnnn
00 00 00 00 OO OO OO 00 00 OO OO OO 00 00 Od O&a  wccccccccccaannn
Transmitted path trace: RouterA so-4/2/0
74 69 6d 6d 65 73 73 71 75 61 72 65 20 73 6F 2d RouterA so-4/2/0
34 2f 32 2f 30 00 00 00 00 OO0 OO OO OO0 00 00 OO0  ..ccccccocccannn
00 00 00 00 OO OO OO 00 00 OO OO OO 00 00 00 OO0  ..ccccccccccnnnn
00 00 00 00 OO OO OO 00 00 OO OO OO OO0 00 00 OO0  ...coococcccnnnn
HDLC configuration:
Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 0, Runt threshold: 0
Packet Forwarding Engine configuration:
Destination slot: 4, PLP byte: 4 (0x00)
CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes
0 best-effort 95 590976000 95 0 low none
3 network-control 5 31104000 5 0 lTow none

Logical interface so0-4/2/0.0 (Index 7) (SNMP iflndex 2001) (Generation 12)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Protocol inet, MTU: 4470, Generation: 18, Route table: O
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.245.1.0/30, Local: 10.245.1.1, Broadcast: Unspecified, Generation: 21

Related Topics m Channelized 1Q Interfaces Solutions Page

m  Roadmap for Channelized 1Q Interface Configuration Examples on page 21
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m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

Example: Complex Configuration for a Channelized 0C12 1Q Interface

Figure 2: Complex Configuration for a Channelized 0C12 IQ Interface

cocl12-4/2/0 —

xx-4/2/0:x —— OC3 (so) COcC1 COC1 COC1 coc1 COCH COCH1 OC3 (so)

xx-4/2/0:x:x — — — — 28T1s 26Tis 2CTis 28T1s 26T1s 2CTis

xx-4/2/0:x:x:x — — — — — —— 24DS0s 5 DS0s and 24 DSOs 5 DSO0s and
1 channel 1 channel
group with group with
19 DSOs 19 DSOs

* NxDS0 mapping methods
4 = M13 with C-bit parity
7 =VT mapping

9003027

Table 3: Complex Channelization for a Channelized 0C12 1Q Interface

Partition Slices Interface Type Interface Level 2 Interface Level 3
1 1-3 OC3 - -
2 4 Channelized OCl1 - -

converted to T3

3 5 Channelized OC1 28 Tls -
converted to
channelized T3

4 6 Channelized OC1 26 Tls -
converted to
channelized T3

- - - 2 CTl1s 24 DSOs

- - - - 5 DSOs and 1 channel
group of 19 DSOs

5 7 Channelized OCl1 - -
converted to T3

6 8 Channelized OC1 28 Tls -

7 9 Channelized OC1 26 Tls -
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Table 3: Complex Channelization for a Channelized 0C12 IQ Interface (continued)

Partition Slices Interface Type Interface Level 2 Interface Level 3

- - - 2 CTls 24 DSOs

- - - - 5 DSOs and 1 channel
group of 19 DSOs

8 10-12 0C3 - —

Figure 2 on page 25 and Table 3 on page 25 show a complex channelization structure
that you might encounter if you use the full capabilities of a channelized OC12 1Q
interface. Partitions 1 and 8 create an OC3 interface, while Partitions 2 and 5 create
T3 interfaces out of channelized OC1 interfaces. Partition 3 (channelized OC1
converted to channelized T3) and Partition 6 (channelized OC1) are channelized
interfaces that each subdivide into 28 T1 interfaces. Finally, Partition 4 (channelized
OC1 converted to channelized T3) and Partition 7 (channelized OC1) are channelized
interfaces that each split into 2 channelized T1 interfaces and 26 T1 interfaces. The
first channelized T1 splits into 24 DSO time slots, whereas the second channelized
T1 subdivides into 5 DSO channels and 1 channel group comprised of 19 DSO

channels.

This example shows two NxDSO mapping methods. Partition 4 uses M13 mapping
for North American T-carrier equipment and Partition 7 uses VT mapping for

SONET/SDH equipment.

This example also assumes corresponding interfaces. For example, for every sublevel
T1 interface you configure on Router A, assume you have configured a matching

sublevel or physical T1 interface on a neighboring router.

Router A [edit]
interfaces {
cocl12-4/2/0 {

partition 1 oc-slice 1-3 interface-type so; # Creates OC3 interface so-4/2/0:1.
partition 2 oc-slice 4 interface-type cocl; # Creates interface coc1-4/2/0:2.
partition 3 oc-slice 5 interface-type cocl; # Creates interface coc1-4/2/0:3.
partition 4 oc-slice 6 interface-type cocl; # Creates interface coc1-4/2/0:4.
partition 5 oc-slice 7 interface-type cocl; # Creates interface coc1-4/2/0:5.
partition 6 oc-slice 8 interface-type cocl; # Creates interface coc1-4/2/0:6.
partition 7 oc-slice 9 interface-type cocl; # Creates interface coc1-4/2/0:7.
partition 8 oc-slice 10-12 interface-type so; # Creates an OC3 SONET interface:

} # s0-4/2/0:8.
s0-4/2/0:1 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.2/30;
1
1

}
cocl-4/2/0:2 {

no-partition interface-type t3; # This converts the cocl interface into a

} # T3 interface: t3-4/2/0:2.
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13-4/2/0:2 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.6/30;
1
1
}
cocl-4/2/0:3 {
no-partition interface-type ct3; # This converts the cocl interface into a
} # channelized T3 interface: ct3-4/2/0:3.
ct3-4/2/0:3 {
partition 1-28 interface-type t1; # This converts the channelized T3 interface
} # into 28 T1 channels: t1-4/2/0:3:1 through t1-4/2/0:3:28.
cocl-4/2/0:4 {
no-partition interface-type ct3; # This converts the cocl interface into a
} # channelized T3 interface: ct3-4/2/0:4.
ct3-4/2/0:4 {
partition 1-2 interface-type ctl; # This creates ct1-4/2/0:4:1 and ct1-4/2/0:4:2.
partition 3-28 interface-type t1; # This creates t1-4/2/0:4:3 through
} #11-4/2/0:4:28.
cocl-4/2/0:5 {
no-partition interface-type t3; # This converts the cocl interface to a T3:
} #13-4/2/0:5.
13-4/2/0:5 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.1.90/30;
1
1

}
cocl-4/2/0:6 {

partition 1-28 interface-type t1; # This converts the channelized OC1 interface
} # into 28 T1s: 11-4/2/0:6:1 through 11-4/2/0:6:28.
cocl-4/2/0:7 {

partition 1-2 interface-type ctl; # This creates ct1-4/2/0:7:1 and :2.

partition 3-28 interface-type t1; # This creates t1-4/2/0:7:3 through :28.

}
s0-4/2/0:8 {
encapsulation ppp;
unit O {
family inet {
address 10.255.2.174/30;
}
}
}
11-4/2/0:3:1 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.10/30;
1
1
}
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11-4/2/0:3:28 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.118/30;
1
1
}
ct1-4/2/0:4:1 {
partition 1 timeslots 1 interface-type ds; # This creates 24 DSO channels:
partition 2 timeslots 2 interface-type ds; # ds-4/2/0:4:1:1 through
partition 3 timeslots 3 interface-type ds; # ds-4/2/0:4:1:24.
partition 4 timeslots 4 interface-type ds;
partition 5 timeslots 5 interface-type ds;
partition 6 timeslots 6 interface-type ds;
partition 7 timeslots 7 interface-type ds;
partition 8 timeslots 8 interface-type ds;
partition 9 timeslots 9 interface-type ds;
partition 10 timeslots 10 interface-type ds;
partition 11 timeslots 11 interface-type ds;
partition 12 timeslots 12 interface-type ds;
partition 13 timeslots 13 interface-type ds;
partition 14 timeslots 14 interface-type ds;
partition 15 timeslots 15 interface-type ds;
partition 16 timeslots 16 interface-type ds;
partition 17 timeslots 17 interface-type ds;
partition 18 timeslots 18 interface-type ds;
partition 19 timeslots 19 interface-type ds;
partition 20 timeslots 20 interface-type ds;
partition 21 timeslots 21 interface-type ds;
partition 22 timeslots 22 interface-type ds;
partition 23 timeslots 23 interface-type ds;
partition 24 timeslots 24 interface-type ds;
}
ds-4/2/0:4:1:1
encapsulation ppp;
unit O {
family inet {
address 10.255.0.122/30;
}
!
}

ds-4/2/0:4:1:24 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.214/30;
1
}
}
ct1-4/2/0:4:2 {
partition 1 timeslots 1-19 interface-type ds; # This creates a channel group.
partition 2 timeslots 20 interface-type ds; # ds-4/2/0:4:2:2 through
partition 3 timeslots 21 interface-type ds; # ds-4/2/0:4:2:6 are single 64-Kbps
partition 4 timeslots 22 interface-type ds; # NxDSO channels.
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partition 5 timeslots 23 interface-type ds;
partition 6 timeslots 24 interface-type ds;

}
ds-4/2/0:4:2:1 { # This is a channel group with 19 DSOs bundled as one.

encapsulation ppp;
unit 0 {
family inet {
address 10.255.0.218/30;
1
1
}
ds-4/2/0:4:2:2 {
encapsulation ppp;
unit 0 {
family inet {
address 10.120.0.222/30;
}
}
}

ds-4/2/0:4:2:6 {
encapsulation ppp;
unit 0 {
family inet {
address 10.120.0.238/30;
1
1
}
11-4/2/0:4:3 {
encapsulation ppp;
unit 0 {
family inet {
address 10.120.0.242/30;
1
!
}

11-4/2/0:4:28 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.1.86/30;
1
1
}
11-4/2/0:6:1 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.1.94/30;
1
1
}

11-4/2/0:6:28 {
encapsulation ppp;
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unit O {
family inet {
address 10.255.1.202/30;
}
!
}
ct1-4/2/0:7:1 {
partition 1 timeslots 1 interface-type ds; # This creates 24 DSO channels:
partition 2 timeslots 2 interface-type ds; # ds-4/2/0:7:1:1 through
partition 3 timeslots 3 interface-type ds; # ds-4/2/0:7:1:24.
partition 4 timeslots 4 interface-type ds;
partition 5 timeslots 5 interface-type ds;
partition 6 timeslots 6 interface-type ds;
partition 7 timeslots 7 interface-type ds;
partition 8 timeslots 8 interface-type ds;
partition 9 timeslots 9 interface-type ds;
partition 10 timeslots 10 interface-type ds;
partition 11 timeslots 11 interface-type ds;
partition 12 timeslots 12 interface-type ds;
partition 13 timeslots 13 interface-type ds;
partition 14 timeslots 14 interface-type ds;
partition 15 timeslots 15 interface-type ds;
partition 16 timeslots 16 interface-type ds;
partition 17 timeslots 17 interface-type ds;
partition 18 timeslots 18 interface-type ds;
partition 19 timeslots 19 interface-type ds;
partition 20 timeslots 20 interface-type ds;
partition 21 timeslots 21 interface-type ds;
partition 22 timeslots 22 interface-type ds;
partition 23 timeslots 23 interface-type ds;
partition 24 timeslots 24 interface-type ds;
}
ds-4/2/0:7:1:1
encapsulation ppp;
unit O {
family inet {
address 10.255.1.206/30;
}
1
}

ds-4/2/0:7:1:24 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.2.42/30;
}
}
}
ct1-4/2/0:7:2 {
partition 1 timeslots 1-19 interface-type ds; # This is a channel group.
partition 2 timeslots 20 interface-type ds; # ds-4/2/0:7:2:2 through
partition 3 timeslots 21 interface-type ds; # ds-4/2/0:7:2:6 are single 64-Kbps
partition 4 timeslots 22 interface-type ds; # NxDSO channels.
partition 5 timeslots 23 interface-type ds;
partition 6 timeslots 24 interface-type ds;
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}
ds-4/2/0:7:2:1 { # This is a channel group with 19 DSOs bundled as one.

encapsulation ppp;
unit 0 {
family inet {
address 10.255.2.46/30;
1
1
}
ds-4/2/0:7:2:2 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.2.50/30;
1
1
}

ds-4/2/0:7:2:6 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.2.66/30;
1
}
}
11-4/2/0:7:3 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.2.70/30;
1
1
}

11-4/2/0:7:28 {
encapsulation ppp;
unit 0 {
family inet {
address 10.255.2.170/30;
1
1
}
}

Verifying Your Work

To verify correct operation of a channelized OC12 1Q interface configured for complex
channelization, use the following commands:
m  show interfaces controller

m  show interfaces
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m  show interfaces interval (for OC12, channelized OC12, OC3, T3, channelized T3,
T1, and channelized T1 channels)

To view the names of the resulting interfaces and channelized interfaces configured
on a channelized OC12 IQ interface, use the show interfaces controller command:

user@RouterA> show interfaces controller

Controller Admin Link
cocl2-4/2/0 up up
so0-4/2/0:1 up up
t3-4/2/0:2 up up
ct3-4/2/0:3 up up
t1-4/2/0:3:1 up up
t1-4/2/0:3:2 up up
t1-4/2/0:3:3 up up
t1-4/2/0:3:4 up up
t1-4/2/0:3:5 up up
t1-4/2/0:3:6 up up
t1-4/2/0:3:7 up up
t1-4/2/0:3:8 up up
t1-4/2/0:3:9 up up
t1-4/2/0:3:10 up up
t1-4/2/0:3:11 up up
t1-4/2/0:3:12 up up
t1-4/2/0:3:13 up up
t1-4/2/0:3:14 up up
t1-4/2/0:3:15 up up
t1-4/2/0:3:16 up up
t1-4/2/0:3:17 up up
t1-4/2/0:3:18 up up
t1-4/2/0:3:19 up up
t1-4/2/0:3:20 up up
t1-4/2/0:3:21 up up
t1-4/2/0:3:22 up up
t1-4/2/0:3:23 up up
t1-4/2/0:3:24 up up
t1-4/2/0:3:25 up up
t1-4/2/0:3:26 up up
t1-4/2/0:3:27 up up
t1-4/2/0:3:28 up up
ct3-4/2/0:4 up up
ctl-4/2/0:4:1 up up
ds-4/2/0:4:1:1 up up
ds-4/2/0:4:1:2 up up
ds-4/2/0:4:1:3 up up
ds-4/2/0:4:1:4 up up
ds-4/2/0:4:1:5 up up
ds-4/2/0:4:1:6 up up
ds-4/2/0:4:1:7 up up
ds-4/2/0:4:1:8 up up
ds-4/2/0:4:1:9 up up
ds-4/2/0:4:1:10 up up
ds-4/2/0:4:1:11 up up
ds-4/2/0:4:1:12 up up
ds-4/2/0:4:1:13 up up
ds-4/2/0:4:1:14 up up
ds-4/2/0:4:1:15 up up
ds-4/2/0:4:1:16 up up
ds-4/2/0:4:1:17 up up
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t1-4/2/0:7:22 up up
t1-4/2/0:7:23 up up
t1-4/2/0:7:24 up up
t1-4/2/0:7:25 up up
t1-4/2/0:7:26 up up
t1-4/2/0:7:27 up up
t1-4/2/0:7:28 up up
s0-4/2/0:8 up up

To verify that your channelized 1Q interfaces are working as expected, use the show
interfaces command. Use the show interfaces controller command to find the name
of the channelized interface you want to view; then include this channelized name
(for example, ct3-4/2/0:4) as an option with the show interfaces command.

The next sections provide sample show interfaces output for each of the major
interface types configured in this example:

m  Channelized OC12 on page 35

m  SONET OC3 on page 36

m T3 on page 37

m Channelized T3 on page 39

m  Channelized OC1 on page 41

m  Channelized T1 on page 43

m TI on page 44

m  DSO on page 46

Channelized 0C12

user@RouterA> show interfaces extensive cocl2-4/2/0

Physical interface: cocl2-4/2/0, Enabled, Physical link is Up

Interface index: 266, SNMP iflndex: 1269, Generation: 601

Link-level type: Controller, MTU: 4474, Clocking: Internal, SONET mode, Speed: 0C12, Loopback: None,
FCS: 16, Payload scrambler: Disabled, Parent: None

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Hold-times : Up O ms, Down O ms

Last flapped : 2002-10-09 17:45:15 PDT (00:14:38 ago)

Statistics last cleared: Never
Input errors:
Errors: 0, Drops: 0, Framing errors: O, Runts: 0, Giants: 0, Bucket drops: O, Policed discards: O,
L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: O,
HS link FIFO overflows: 0O
Output errors:
Carrier transitions: 0, Errors: 0, Drops: 0, Aged packets: 0, HS link FIFO underflows: 0O
SONET alarms : None
SONET defects : None

SONET PHY: Seconds Count State
PLL Lock 0 0 OK
PHY Light 0 0 OK

SONET section:

BIP-B1 14 83
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SEF
LOS
LOF
ES-S
SES-S
SEFS-S
SONET line:
BIP-B2
REI-L
RDI-L
AIS-L
BERR-SF
BERR-SD
ES-L
SES-L
UAS-L
ES-LFE
SES-LFE
UAS-LFE
Received SONET overhead:
F1 : 0x00, JO
S1 : 0x00
Transmitted SONET overhead:
F1 : 0x00, JO : 0x01, K1
S1 : 0x00

OK
OK
OK

o oo
o

14

[eNe]

14 162

OK
OK
OK
OK

O OO wOo
O O0OOoOr o

1

i

O wwoo

- 0x00, K1 - 0x00, K2 - 0x00

- 0x00, K2 - 0x00

SONET 0C3

user@RouterA> show interfaces extensive so0-4/2/0:8

Physical interface: so0-4/2/0:8, Enabled, Physical link is Up

Interface index: 440, SNMP iflndex: 2640, Generation: 787

Link-level type: PPP, MTU: 4474, Clocking: Internal, SONET mode, Speed: 0C3, Loopback: None, FCS: 16,
Payload scrambler: Enabled, Parent: cocl2-4/2/0 (Index 266)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags . Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3

Keepalive statistics:

Input :
Output:
LCP state:

0 (last seen: never)
0 (last sent: never)
Conf-ack-sent

NCP state: inet: Down, inet6: Not-configured,
CHAP state: Not-configured
Last flapped : 2002-10-09 17:45:18 PDT (00:11:45 ago)

iso: Not-configured, mpls: Not-configured

Statistics last cleared: Never

Traffic statistics:
Input bytes 5967 56 bps
Output bytes 12672 128 bps
Input packets: 351 0 pps
Output packets: 704 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Giants: 0, Bucket drops: 0, Policed discards: O,
L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: O,
HS link FIFO overflows: O
Output errors:
Carrier transitions: 1, Errors: 0, Drops: 0, Aged packets: 0, HS link FIFO underflows: O
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Queue counters:

Queued packets Transmitted packets

0 best-effort 704
1 expedited-fo 0
2 assured-forw 0
3 network-cont 0
SONET alarms : None
SONET defects : None
SONET path:
BIP-B3 0 0
REI-P 0 0
LOP-P 0 0 OK
AIS-P 0 0 OK
RDI-P 0 0 OK
UNEQ-P 0 0 OK
PLM-P 0 0 OK
ES-P 0
SES-P 0
UAS-P 0
ES-PFE 0
SES-PFE 0
UAS-PFE 0
Received SONET overhead:
c2 : Oxcf, C2(cmp) : Oxcf, F2 : 0x00, Z3
Z4 : 0x00, Si(cmp) : 0Ox00
Transmitted SONET overhead:
c2 : Oxcf, F2 : 0x00, Z3 : 0x00, z4
Received path trace: RouterB so0-2/2/0:8
61 72 6d 61 67 6e 61 63 20 73 6Ff 2d 32 2f 32 2f
30 3a 38 00 00 00 OO0 00 00O OO 00O OO OO 00 OO 00
00 00 00 00 00 00 OO 00 00 OO 00 00 OO0 00 00 00
00 00 00 00 00 00 OO0 00 00O OO 00 00 OO 00 Od Oa
Transmitted path trace: RouterA so-4/2/0:8
74 69 6d 6d 65 73 73 71 75 61 72 65 20 73 6Ff 2d
34 2f 32 2f 30 3a 38 00 00 OO 00 00 OO 00 OO 0O
00 00 00 00 00 00 OO 00 00 OO 00 00 OO 00 00 00
00 00 00 00 00 00 00 00 00 OO 00 00 OO0 00 00 00
HDLC configuration:
Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 0, Runt threshold: 0O
Packet Forwarding Engine configuration:
Destination slot: 4, PLP byte: 4 (0x2a)
CoS transmit queue Bandwidth
% bps %
0 best-effort 95 147744000 95
3 network-control 5 7776000 5

Chapter 3: Channelized 1Q Interface Configuration Examples

Dropped packets
0 0

0 0
0 0
0 0

: 0x00

: 0x00

RouterB so-2/2/

Buffer Priority Limit
bytes
0 low none
0 low none

Logical interface s0-4/2/0:8.0 (Index 180) (SNMP iflndex 2641) (Generation 512)
Flags: Hardware-Down Point-To-Point SNMP-Traps Encapsulation: PPP

Protocol
Flags: Protocol-Down

inet, MTU: 4470, Generation: 519, Route table: O

Addresses, Flags: Dest-route-down Is-Preferred Is-Primary

Destination: 10.255.2.172/30, Local: 10.255.2.174, Broadcast: Unspecified, Generation:

T3

user@RouterA> show interfaces extensive t3-4/2/0:

Example: Complex Configuration for a Channelized OC12 1Q Interface
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Physical interface: t3-4/2/0:2, Enabled, Physical link is Up

Interface index: 274, SNMP iflndex: 1982, Generation: 609

Link-level type: PPP, MTU: 4474, Clocking: Internal, Speed: T3, Loopback:None,
FCS: 16,

Mode: C/Bit parity, Parent: cocl2-4/2/0 (Index 266)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:
Input : 85 (last seen 00:00:00 ago)
Output: 82 (last sent 00:00:01 ago)
LCP state: Opened
NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured, mpls: Not-configured
CHAP state: Not-configured
Last flapped : 2002-10-09 17:45:15 PDT (00:13:24 ago)
Statistics last cleared: Never
Traffic statistics:

Input bytes : 2546 56 bps
Output bytes : 2732 56 bps
Input packets: 170 0 pps
Output packets: 171 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Bucket drops: O, Policed discards: 0, L3 incompletes: O,
L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: 0, SRAM errors: 0O
Output errors:
Carrier transitions: 1, Errors: 0, Drops: 0, Aged packets: 0
Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 171 171 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0
Active alarms : None
Active defects : None
DS3 media: Seconds
PLL Lock
Reframing
AlIS
LOF
LOS
IDLE
YELLOW
BPV
EXZ
LCV
PCV
Cccv
LES
PES
PSES
CES
CSES
SEFS
UAS
HDLC configuration:
Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 4484, Runt threshold: 0
DSU configuration:
Compatibility mode: None, Scrambling: Disabled, Subrate: Disabled

State
OK
OK
OK
OK
OK
OK
OK

(@]
Qo
%
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FEAC loopback:

BERT time period: 10 seconds, Elapsed: 0 seconds
Algorithm: 2723 - 1, Pseudorandom (1),
- None
: None

SONET alarms

SONET defects

SONET path:
BIP-B3
REI-P
LOP-P
AIS-P
RDI-P
UNEQ-P
PLM-P
ES-P
SES-P
UAS-P
ES-PFE
SES-PFE
UAS-PFE
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Inactive, Response: Disabled, Count: O
DS-3 BERT configuration:

[eNeolNeNeoNeolNelNeoNolNeolNolNoNeoNo)

Received SONET overhead:
c2 : 0x04, C2(cmp) : 0x04, F2
Z4 : 0x00, Si(cmp) : 0x00
Transmitted SONET overhead:

c2 : 0x04, F2

- 0x00, Z3

Received path trace:
5d 14 d6 ef 81 93 78 71 98 ec 55 27 35 84 3a 2c

Transmitted path trace: t3-4/2/0:2
74 33 2d 34 2f 32 2f 30 3a 32 00 00 00 00 00 OO

Packet Forwarding Engine configuration:
Destination slot: 4, PLP byte: 4 (0x00)

CoS transmit queue

0 best-effort

3 network-control 5
Logical interface t3-4/2/0:2.0 (Index 10) (SNMP iflndex 1983) (Generation 340)

OK
OK
OK
OK
OK

[eNeolNeNeolNoNoNe)

Induced error rate: 10e-0

- 0Ox00, Z3 - 0x00

- Ox00, z4 - 0x00

Bandwidth
% bps %
95 42499200 95
2236800 5

1-Vo..xq-lUu"5.:,

t3-4/2/0:2......

Buffer Priority

bytes
0 low
0 lTow

Flags: Point-To-Point SNMP-Traps Encapsulation: PPP

Bandwidth: 0

Protocol inet, MTU: 4470, Generation: 347, Route table: O

Flags: None

Addresses, Flags:

Is-Preferred Is-Primary
Destination: 10.255.0.4/30, Local: 10.255.0.6, Broadcast: Unspecified, Generation: 685

Channelized T3

user@RouterA> show interfaces extensive ct3-4/2/0:4

Physical interface: ct3-4/2/0:4, Enabled, Physical link is Up
2409, Generation: 639

Interface index:

304, SNMP iflIndex:

Link-level type: Controller, MTU: 4474, Clocking:
Mode: C/Bit parity, Parent: cocl2-4/2/0 (Index 266)

Device flags
Interface flags:
Link flags
Hold-times

: Present Running

Point-To-Point SNMP-Traps

: None
: Up O ms, Down O ms

Internal, Speed: T3, Loopback: None, FCS: 16,

Last flapped

Statistics last cleared: Never

Traffic statistics:

: 2002-10-09 17:45:16 PDT (00:12:56 ago)

Limit

none
none

Example: Complex Configuration for a Channelized OC12 1Q Interface
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Input bytes 0 0 bps
Output bytes 0 0 bps
Input packets: 0 0 pps
Output packets: 0 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Bucket drops: 0, Policed discards: 0, L3 incompletes: O,
L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: 0, SRAM errors: O
Output errors:
Carrier transitions: 0, Errors: 0, Drops: 0, Aged packets: 0
Active alarms : None
Active defects : None
DS3 media: Seconds
PLL Lock
Reframing
AlIS
LOF
LOS
IDLE
YELLOW
BPV
EXZ
LCV
PCV
ccv
LES
PES
PSES
CES
CSES
SEFS
UAS
HDLC configuration:
Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 0, Runt threshold: 0
DSU configuration:
Compatibility mode: None, Scrambling: Disabled, Subrate: Disabled
FEAC loopback: Inactive, Response: Disabled, Count: O
DS-3 BERT configuration:
BERT time period: 10 seconds, Elapsed: 0O seconds
Algorithm: 273 - 1, Pseudorandom (1), Induced error rate: 10e-0

State
OK
OK
OK
OK
OK
OK
OK

(@)
o
c
=]
=
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SONET alarms : None

SONET defects : None

SONET PHY: Seconds Count State
PLL Lock 0 0 OK
PHY Light 0 0 OK

SONET section:
BIP-B1 14 83
SEF 0 0 OK
LOS 0 0 OK
LOF 0 0 OK
ES-S 14
SES-S 0
SEFS-S 0

SONET line:
BIP-B2 14 162
REI-L 0 0
RDI-L 3 1 OK
AIS-L 0 0 OK
BERR-SF 0 0 OK
BERR-SD 0 0 OK
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[y
i

ES-L
SES-L
UAS-L
ES-LFE
SES-LFE
UAS-LFE
SONET path:
BIP-B3
REI-P
LOP-P
AIS-P
RDI-P
UNEQ-P
PLM-P
ES-P
SES-P
UAS-P
ES-PFE
SES-PFE
UAS-PFE
Received SONET overhead:
F1 - 0x00, JO - 0x00, K1 - 0x00, K2 - 0x00
S1 : 0x00, C2 : 0x04, C2(cmp) : 0x04, F2 : 0x00
Z3 : 0x00, z4 : 0x00, Si(cmp) : 0Ox00
Transmitted SONET overhead:
F1 : 0x00, JO : 0x00, K1 : 0x00, K2 : 0x00
S1 - Ox00, C2 o Ox04, F2 - 0x00, Z3 - 0x00
z4 - 0x00
Received path trace:
39 b8 27 50 44 b6 5F c3 3 de 27 9a a0 31 40 5¢ 98"PD6_Cs™". 1@\
Transmitted path trace: RouterA ct3-4/2/0:4
74 69 6d 6d 65 73 73 71 75 61 72 65 20 63 74 33 RouterA ct3
Packet Forwarding Engine configuration:
Destination slot: 0 (0x00)

O wwoo

OK
OK
OK
OK
OK

[eNeolNeNeolNoNoNe)

[eNeolNeNeoNeolNelNeoNolNeolNolNoNeoNo)

CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes

0 best-effort 95 42499200 95 0 low none

3 network-control 5 2236800 5 0 lTow none

Channelized OC1

user@RouterA> show interfaces extensive cocl-4/2/0:7

Physical interface: cocl-4/2/0:7, Enabled, Physical link is Up

Interface index: 381, SNMP iflndex: 2524, Generation: 728

Link-level type: Controller, MTU: 4474, Clocking: Internal, SONET mode, Speed: 51840kbps, Loopback:
None,

FCS: 16, Payload scrambler: Disabled, Parent: cocl2-4/2/0 (Index 266)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Hold-times : Up O ms, Down O ms

Last flapped : 2002-10-09 17:45:31 PDT (00:12:11 ago)

Statistics last cleared: Never
Traffic statistics:

Input bytes : 0 0 bps
Output bytes 0 0 bps
Input packets: 0 0 pps
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Output packets: 0
Input errors:

Errors: 0, Drops: 0, Framing errors: 0, Runts: 0, Giants: 0, Bucket drops: 0, Policed discards:

L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: 0, HS link CRC errors: O,

HS link FIFO overflows: 0O
Output errors:

Carrier transitions: 0, Errors: 0, Drops:
SONET alarms : None
SONET defects : None
SONET section:

BIP-B1

SEF

LOS

LOF

ES-S

SES-S

SEFS-S
SONET line:

BIP-B2

REI-L

RDI-L

AIS-L

BERR-SF

BERR-SD

ES-L

SES-L

UAS-L

ES-LFE

SES-LFE

UAS-LFE
SONET path:

BIP-B3

REI-P

LOP-P

AIS-P

RDI-P

UNEQ-P

PLM-P

ES-P

SES-P

UAS-P

ES-PFE

SES-PFE

UAS-PFE
Received SONET overhead:

F1 : 0x00, JO

S1 : 0x00, C2 : 0x00,

Z3 - Ox00, z4 - 0x00,
Transmitted SONET overhead:

F1 : 0x00, JO : O0x01,

S1 - Ox00, C2 - 0x00,

Z4 : 0x00
Received path trace:

0 pps

0, Aged packets: 0, HS link FIFO underflows: 0O

14 83
OK
OK

OK

o
o oo

14

o

[y
i

162

OK
OK
OK
OK

O OO wo
(el el o]

1

i

O wwoo

OK
OK
OK
OK
OK

PP, OOOOOoO

OO OO0 WWWWOOOoOOoOo

K1
C2(cmp)
S1(cmp)

K2
F2

- 0x00
- 0x00

- 0x00, - 0x00,
- 0x00,

: 0x00

K1
F2

K2
Z3

- 0x00
: 0x00

- 0x00,
- 0x00,

a0 6a b2 b6 97
af ec 42 d3 21
e7 f2 94 71 f1
5b 72 29 b3 b9
Transmitted path
74 69 6d 6d 65
31 2d 34 2f 32
00 00 00 00 00

42 =m

aa 25
45 5d
d7 d7
97 98
trace:
73 73
2f 30
00 00

5e 54 e3
48 T4 5a
86 98 83
c9 cl a3
RouterA
71 75 61
3a 37 00
00 00 00

59 2a 80 84
dd e5 1c be
d5 e2 ec 67
af e2 ab db
cocl-4/2/0:7
72 65 20 63 6F
00 00 00 00 00
00 00 00 00 00

dd
e7
1d
do

fa
65
db
be

63
00
00

26 %W Tey*. ]z
/IBSIE]HtZ]e.>ge
gr-qgww. . .Ublg.[
[r)39. . IA#/b+[P>

RouterA coc
1-4/2/0:7.......
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00 00 00 00 OO 00 OO OO 00 OO0 OO 00 OO0 00 00 OO0  .cccvwcccmnacannn
HDLC configuration:

Policing bucket: Disabled

Shaping bucket : Disabled

Giant threshold: 0, Runt threshold: 0
Packet Forwarding Engine configuration:

Destination slot: 0 (0x00)

CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes

0 best-effort 95 49248000 95 0 low none

3 network-control 5 2592000 5 0 Tow none

Channelized T1

user@RouterA> show interfaces extensive ctl-4/2/0:4:1

Physical interface: ctl-4/2/0:4:1, Enabled, Physical link is Up
Interface index: 305, SNMP iflndex: 2410, Generation: 640

Link-level type: Controller, MTU: 1504, Clocking: Internal, Speed: T1, Loopback: None, FCS: 16,

Framing: ESF, Parent: ct3-4/2/0:4 (Index 304)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags = None

Hold-times : Up O ms, Down O ms

Last flapped : 2002-10-09 17:45:19 PDT (00:16:49 ago)

Statistics last cleared: Never
Traffic statistics:

Input bytes 0 0 bps
Output bytes 0 0 bps
Input packets: 0 0 pps
Output packets: 0 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Policed discards: O,
L3 incompletes:0, L2 channel errors: O,
L2 mismatch timeouts: 0, HS link CRC errors: 0O, SRAM errors: O
Output errors:
Carrier transitions: 0, Errors: 0, Drops: 0, Aged packets: 0O
DS1 alarms : None
DS1 defects : None
Tl media: Seconds
SEF
BEE
AIS
LOF
LOS
YELLOW
BPV
EXZ
LCV
PCV
Cs
LES
ES
SES
SEFS
BES
UAS
HDLC configuration:

State
OK
OK
OK
OK
OK
OK

(@)
(o]
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Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 0, Runt threshold: 0O

Timeslots : All active
Line encoding: B8ZS, Byte encoding: Nx64K
Buildout : 0 to 132 feet

Data inversion: Disabled
DS1 BERT configuration:

BERT time period: 10 seconds, Elapsed: 0 seconds

Induced Error rate: 10e-0, Algorithm: 2715 - 1, 0.151, Pseudorandom (9)
Packet Forwarding Engine configuration:

Destination slot: 0 (0x00)

CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes
0 best-effort 95 1459200 95 0 low none
3 network-control 5 76800 5 0 low none
T1

user@RouterA> show interfaces extensive tl1-4/2/0:7:3

Physical interface: t1-4/2/0:7:3, Enabled, Physical link is Up
Interface index: 414, SNMP iflndex: 2587, Generation: 761
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: T1l, Loopback: None, FCS: 16, Framing:ESF,
Parent: cocl-4/2/0:7 (Index 381)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps
Link flags . Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:
Input : O (last seen: never)
Output: 0 (last sent: never)
LCP state: Conf-ack-sent
NCP state: inet: Down, inet6: Not-configured, iso: Not-configured, mpls: Not-configured
CHAP state: Not-configured
Last flapped : 2002-10-09 17:45:34 PDT (00:10:33 ago)
Statistics last cleared: Never
Traffic statistics:

Input bytes : 10778 112 bps
Output bytes : 11412 128 bps
Input packets: 634 0 pps
Output packets: 634 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Policed discards: O,
L3 incompletes: 0, L2 channel errors: O,
L2 mismatch timeouts: 0, HS link CRC errors: 0O, SRAM errors: O
Output errors:
Carrier transitions: 1, Errors: 0, Drops: 0, Aged packets: 0

Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 633 633 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0

DS1 alarms : None

DS1 defects : None

Tl media: Seconds Count State
SEF 1 1 OK
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BEE
AlS
LOF
LOS
YELLOW
BPV
EXZ
LCV
PCV
Cs
LES
ES
SES
SEFS
BES
UAS
HDLC configuration:
Policing bucket:
Shaping bucket :
Giant threshold:
Timeslots

Buildout

w

17

[elelelNoNeoNeNeol

17
17
34
34

0
14

Disabled
Disabled
1514, Runt threshold: 0
: All active
Line encoding: B8ZS, Byte encoding: Nx64K
: 0 to 132 feet
Data inversion: Disabled
DS1 BERT configuration:

OO O0OO0OO0OO0OO0ORrRRLPR
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OK
OK
OK
OK
OK

BERT time period: 10 seconds, Elapsed: O seconds
Induced Error rate: 10e-0, Algorithm: 27215 - 1, 0.151, Pseudorandom (9)

SONET alarms : None
SONET defects : None

SONET vt:
BIP-BIP2
REI-V
LOP-V
AIS-V
RDI-V
UNEQ-V
PLM-V
ES-V
SES-V
UAS-V
ES-VFE
SES-VFE
UAS-VFE

Received SONET overhead:
V5 : 0x02, V5(cmp) :

Transmitted SONET overhead:

V5 - 0x02

OORFr OORrOo

Packet Forwarding Engine configuration:
Destination slot: 4, PLP byte: 4 (0x24)

CoS transmit queue

0 best-effort

3 network-control

%
95
5

Bandwidth
bps
1459200
76800

OK

OK

Defect Active

OK

OK

Buffer Priority

% bytes

95 0 low
5 0 lTow

Logical interface t1-4/2/0:7:3.0 (Index 152) (SNMP iflndex 2588)

(Generation 484)

Flags: Hardware-Down Point-To-Point SNMP-Traps Encapsulation: PPP

Bandwidth: 0

Protocol inet, MTU: 1500, Generation: 491, Route table: O

Flags: Protocol-Down

Addresses, Flags: Dest-route-down Is-Preferred Is-Primary

Destination: 10.255.2.68/30, Local: 10.255.2.70, Broadcast: Unspecified, Generation: 973

Example: Complex Configuration for a Channelized OC12 1Q Interface
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none
none

m 45



JUNOS 9.6 Channelized 1Q Interfaces Feature Guide

DSO

user@RouterA> show interfaces extensive ds-4/2/0:4:1:1

Physical interface: ds-4/2/0:4:1:1, Enabled, Physical link is Up
Interface index: 306, SNMP iflndex: 2411, Generation: 641
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 64kbps, Loopback: None, FCS: 16,
Parent: ctl1-4/2/0:4:1 (Index 305)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps
Link flags . Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:
Input : 98 (last seen 00:00:01 ago)
Output: 100 (last sent 00:00:00 ago)
LCP state: Opened
NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured, mpls: Not-configured
CHAP state: Not-configured
Last flapped : 2002-10-09 17:45:15 PDT (00:16:20 ago)
Statistics last cleared: Never
Traffic statistics:

Input bytes : 3013 0 bps
Output bytes : 3228 0 bps
Input packets: 201 0 pps
Output packets: 202 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Policed discards: O,
L3 incompletes: 0, L2 channel errors: O,
L2 mismatch timeouts: 0, HS link CRC errors: O
Output errors:
Carrier transitions: 1, Errors: 0, Drops: 0, Aged packets: 0O

Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 202 202 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0
Interface transmit queues:
B/W WRR Packets Bytes Drops Errors
Queuel 0 0 0 0 0 [¢]
Queuel 0 0 0 0 0 0

HDLC configuration:
Giant threshold: 0, Runt threshold: 0O
Timeslots o1
Byte encoding: Nx64K, Data inversion: Disabled
Idle cycle flag: flags, Start end flag: shared
Packet Forwarding Engine configuration:
Destination slot: 4, PLP byte: 4 (0x07)

CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes

0 best-effort 95 60800 95 0 low none

3 network-control 5 3200 5 0 lTow none

Logical interface ds-4/2/0:4:1:1.0 (Index 39) (SNMP ifIndex 2412)
(Generation 369)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Bandwidth: 0O
Protocol inet, MTU: 1500, Generation: 376, Route table: O
Flags: None
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Addresses, Flags:
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Is-Preferred lIs-Primary

Destination: 10.255.0.120/30, Local: 10.255.0.122, Broadcast: Unspecified, Generation: 743

Related Topics

m Channelized IQ Interfaces Solutions Page
m  Roadmap for Channelized I1Q Interface Configuration Examples on page 21

m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

Example: Converting a Channelized 0C12 1Q PIC to a Channelized STM4 1Q Interface

Router A

The JUNOS software allows you to convert a Channelized OC12 IQ PIC into a
channelized STM4 IQ interface. The conversion process enables the Channelized
OC12 1Q PIC to interconnect with European SDH telecommunications equipment at
the STM4 and STM1 levels, then channelize the data into North American T3, T1,
and NxDSO0 interfaces. To place the Channelized OC12 1Q PIC in SDH mode, include
the sdh option at the [edit chassis fpc slot-number pic pic-number framing] hierarchy
level.

Figure 3: Channelized 0C12 1Q Interface in SDH Mode Example

Channelized STM4 Clear channel STM4
CSIMA-010/)  — — — — — @ — — — Cstmd-0/1/0
STM4 — — — — 50-0/1/0
Clear channel
50-0/0/0:x  — STM1 0 e e e
. ___ Channelized Channelized Channelized
cau4-0/0/0:x AU4 AU4 AU4
13-0/0/01x:x —_ T3 Channelized ~ Channelized Channelized T3
or ct3-0/0/0:x:x T3 T3 T3
1-0/0/00xxx R —— Channelized T1 T Channelized T1

or ct1-0/0/0:x:x:x

A A

ds-0/0/0:x:x:x:x — — — — 1channel 1 channel .
group with group with g
7 DS0s 6 DS0s S

Figure 3 on page 47 and the following configuration example show how the converted
channelized STM4 IQ interface can be turned into a clear channel STM4 (VC4-4c)
SDH interface, or further subdivided into STM1 (VC4) interfaces and channelized
administrative unit 4 (CAU4) interfaces, T3 and channelized T3 interfaces, T1 and
channelized T1 interfaces, and NxDSO channels.

[edit]
chassis {
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fpc O {
pic O {
framing sdh;# Converts the Channelized 0C12 1Q PIC
} # into a channelized STM4 SDH interface.
}
1
interfaces {

cstm4-0/0/0 {
partition 1 oc-slice 1-3 interface-type so; # Creates an STM1 SDH interface.
partition 2 oc-slice 4-6 interface-type caud; # Partitions 2, 3, and 4 create
partition 3 oc-slice 7-9 interface-type cau4; # three channelized AU4 channels.
partition 4 oc-slice 10-12 interface-type cau4;

}
s0-0/0/0:1 { # A clear channel STM1 SDH (VC4) interface.
encapsulation frame-relay;
unit 0 {
dici 16;
family inet {
address 10.0.0.1/30;
1
family inet6 {
address abcd::10.0.0.1/126;
1
}
}
cau4-0/0/0:2 {
partition 1 interface-type t3; # Creates a T3 interface from the
} # channelized AU4 interface.
13-0/0/0:2:1 {
encapsulation frame-relay;
unit 0 {
dici 16;
family inet {
address 10.0.0.5/30;
1
family inet6 {
address abcd::10.0.0.5/126;
}
}
}
cau4-0/0/0:3 {
partition 1 interface-type ct3; # Creates channelized T3 interfaces from the
partition 2 interface-type ct3; # second channelized AU4.

}
ct3-0/0/0:3:1 {
partition 1 interface-type t1; # Creates a T1 interface from the channelized T3.
}
11-0/0/0:3:1:1 {
encapsulation frame-relay;
unit 0 {
dlci 16;
family inet {
address 10.0.0.9/30;
1
family inet6 {
address abcd::10.0.0.9/126;
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}
}

}
ct3-0/0/0:3:2 {
partition 1 interface-type ctl; # Creates a channelized T1 interface
} # from the channelized T3.
ct1-0/0/0:3:2:1 {
partition 1 timeslots 1,3-7,24 interface-type ds; # Creates an NxDSO channel
} # group with seven time slots.
ds-0/0/0:3:2:1:1 {
encapsulation frame-relay;
unit 0 {
dici 16;
family inet {
address 10.0.0.13/30;
}
family inet6 {
address abcd::10.0.0.13/126;
1
}
}
cau4-0/0/0:4 {
partition 2 interface-type t3; # Creates a T3 interface.
partition 1 interface-type ct3; # Creates a channelized T3 interface
} # from the channelized AU4.
ct3-0/0/0:4:1 {
partition 1 interface-type t1; # Creates a T1 interface.
partition 2 interface-type ctl; # Creates a channelized T1 interface
} # from the channelized T3.
11-0/0/0:4:1:1 {
encapsulation frame-relay;
unit 0 {
dici 16;
family inet {
address 10.0.0.21/30;
1
family inet6 {
address abcd::10.0.0.21/126;
1
!

}
ct1-0/0/0:4:1:2 {
partition 1 timeslots 6,8-11,7 interface-type ds; # Creates an NxDSO channel
} # group with six time slots.
ds-0/0/0:4:1:2:1 {
encapsulation frame-relay;
unit 0 {
dici 16;
family inet {
address 10.0.0.25/30;
1
family inet6 {
address abcd::10.0.0.25/126;
!
1
}
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13-0/0/0:4:2 {
encapsulation frame-relay;
unit 0 {
dici 16;
family inet {
address 10.0.0.17/30;
1
family inet6 {
address abcd::10.0.0.17/126;
1
}
}
cstm4-0/1/0 {
no-partition interface-type so; # Creates a clear channel SDH STM4 interface.
}
s0-0/1/0 { # This is the clear channel SDH STM4 (VC4-4c) interface so-0/1/0.
unit 0 {
family inet {
address 10.22.22.1/30;
1
}
}
1

Figure 4 on page 50 shows a visual representation of the T3/channelized T3-to-STM4
SDH mapping method used by the JUNOS software for channelized OC12 1Q interfaces
configured in SDH mode.

Figure 4: Converted Channelized 0C12 IQ Interface SDH Mapping Method

_‘ TU3 &' Ve l4—
| C3 <= T3or

Channelized T3

AU: Administrative Unit TUG: Tributary Unit Group
. T . s . 1 Aligning
AUG: Administrative Unit Group VC: Virtual Container
) ) ) m— ||3pping
C: Container STM: Synchronous Transport Module Y 3
TU: Tributary Unit €= Multiplexing £

Verifying Your Configuration

To verify correct operation of a Channelized OC12 IQ PIC converted to a channelized
STM4 1Q interface, use the following commands:

m  show interfaces

m  show interfaces controller
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To view the interface names of the physical channelized STM4 IQ interface and the
resulting interfaces configured on the channelized 1Q interface, use the show interfaces

controller and show interfaces terse commands:

user@host> show interfaces controller cstm4-0/0/0

Controller Admin Link
cstm4-0/0/0 up up
so0-0/0/0:1 up up
cau4-0/0/0:2 up up
t3-0/0/0:2:1 up up
cau4-0/0/0:3 up up
ct3-0/0/0:3:1 up up
t1-0/0/0:3:1:1 up up
ct3-0/0/0:3:2 up up
ctl1-0/0/0:3:2:1 up up
ds-0/0/0:3:2:1:1 up up

cau4-0/0/0:4 up up
ct3-0/0/0:4:1 up up
t1-0/0/0:4:1:1 up up
ctl1-0/0/0:4:1:2 up up
ds-0/0/0:4:1:2:1 up up

t3-0/0/0:4:2 up up

user@host> show interfaces terse *-0/0/0*

Interface Admin Link Proto Local Remote
cstm4-0/0/0 up up

so0-0/0/0:1 up up

so0-0/0/0:1.0 up up inet 10.0.0.1/30

inet6 abcd::a00:1/126
fe80::2a0:a5ff:feb5c:15a6/64

cau4-0/0/0:2 up up
t3-0/0/0:2:1 up up
t3-0/0/0:2:1.0 up up inet 10.0.0.5/30
inet6 abcd::a00:5/126
fe80::2a0:a5ff:fe5c:15a6/64
cau4-0/0/0:3 up up
ct3-0/0/0:3:1 up up
t1-0/0/0:3:1:1 up up
t1-0/0/0:3:1:1.0 up up inet 10.0.0.9/30
inet6 abcd::a00:9/126
fe80::2a0:a5ff:fe5c:15a6/64
ct3-0/0/0:3:2 up up
ct1-0/0/0:3:2:1 up up
ds-0/0/0:3:2:1:1 up up
ds-0/0/0:3:2:1:1.0 up up inet 10.0.0.13/30
inet6 abcd::a00:d/126
fe80::2a0:a5ff:fe5c:15a6/64
cau4-0/0/0:4 up up
ct3-0/0/0:4:1 up up
t1-0/0/0:4:1:1 up up
t1-0/0/0:4:1:1.0 up up inet 10.0.0.21/30
inet6 abcd::a00:15/126
fe80::2a0:a5ff:fe5c:15a6/64
ctl1-0/0/0:4:1:2 up up
ds-0/0/0:4:1:2: up up
ds-0/0/0:4:1:2:1.0 up up inet 10.0.0.25/30

inet6 abcd::a00:19/126
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Related Topics

fe80::2a0:a5ff:fe5c:15a6/64
t3-0/0/0:4:2 up up
t3-0/0/0:4:2.0 up up inet 10.0.0.17/30
inet6 abcd::a00:11/126
fe80::2a0:a5ff:fe5c:15a6/64

m  Channelized IQ Interfaces Solutions Page
m  Roadmap for Channelized I1Q Interface Configuration Examples on page 21

m  Roadmap for Configuring Channelized 1Q Interfaces on page 11
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Figure 5: Channelized OC3 IQ Interface Example

Channelized OC3 Clear channel OC3
coc3-0/0/0 — — — — — — — — — ¢0c3-0/1/0
SONET OC3 —— — — — s0-0/1/0

c0c1-0/0/0:x — Channelized Channelized Channelized

ocC1 OC1+ OC1*
* NxDS0 mapping methods
2:2:x = VT mapping
3:x:x = M13 with C-bit parity
t3-0/0/0:x .
or ct3-0/0/0x — T3 Channelized T&\)
1-0/0/0:x:x —_ T Channelized T1 Channelized T1

or ct1-0/0/0:x:x ~

T T

AAh A A

ds-0/0/0:x:x:X =—— =—— —— —— — —1 channel 1 channel 1channel 14 DSOs
group with group with  group with
10 DSOs 14 DSO0s 10 DSOs

9015506

Figure 5 on page 52 shows a sample channelization structure for a channelized OC3
1Q interface. Top-level partitions 1, 2, and 3 create channelized OC1 interfaces. The
first channelized OC1 interface, coc1-0/0/0:1, is converted directly into the T3
interface t3-0/0/0:1. The second channelized OC1 interface, coc1-0/0/0:2, is
partitioned into a T1 interface and a channelized T1 interface. The channelized T1
interface, t1-0/0/0:2:2, is then further subdivided into two NxDSO channel groups:
ds-0/0/0:2:2:1 and ds-0/0/0:2:2:2.

The remaining channelized OC1 interface, coc1-0/0/0:3, is converted to a channelized
T3 interface, then to a channelized T1 interface, and ultimately to 14 individual
NxDSO channels and a channel group containing 10 NxDSO channels. Additionally,
channelized OC?3 1Q interface coc3-0/1/0 uses the no-partition statement at the [edit
interface interface-name] hierarchy level to create a clear channel SONET OC3 interface
s0-0/1/0. This example shows two NxDSO mapping methods. Partition 2:x:x uses
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VT mapping for SONET/SDH equipment, while partition 3:x:x uses M13 mapping for
North American T-carrier equipment.

This example also assumes corresponding interfaces. For example, for every sublevel
T1 interface you configure on Router A, assume you have configured a matching
sublevel or physical T1 interface on a neighboring router.

Router A [edit]
interfaces {
coc3-0/0/0{
partition 1 oc-slice 1 interface-type cocl; # Creates three channelized OC1
partition 2 oc-slice 2 interface-type cocl; # interfaces: coc1-0/0/0:1 through
partition 3 oc-slice 3 interface-type cocl; # coc1-0/0/0:3.
}
coc1-0/0/0:1 {
no-partition interface-type t3; # This converts the COC1 interface into
} # T3 interface t3-0/0/0:1.
13-0/0/0:1 {
no-keepalives;
encapsulation cisco-hdic;
t3-options {
fcs 32;
feac-loop-respond;
1
unit 0 {
family inet {
address 10.21.21.2/30;
1
1

}
coc1-0/0/0:2 {
partition 1 interface-type t1; # Creates the T1 interface t1-0/0/0:2:1.
partition 2 interface-type ctl; # Creates the channelized T1 interface
} # ct1-0/0/0:2:2.
11-0/0/0:2:1 {
no-keepalives;
encapsulation cisco-hdic;
t1-options {
fcs 32;
}
unit O {
family inet {
address 10.12.12.2/30;
}
}
}
ct1-0/0/0:2:2 {
partition 1 timeslots 1-10 interface-type ds; # This converts the channelized T1
partition 2 timeslots 11-24 interface-type ds; # interface into two channel
} # groups: ds-0/0/0:2:2:1 and ds-0/0/0:2:2:2.
ds-0/0/0:2:2:1 { # This is a channel group with 10 NxDSOs bundled as one.
no-keepalives;
encapsulation cisco-hdic;
unit 0 {
family inet {
address 10.13.13.2/30;
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}
}

}
ds-0/0/0:2:2:2 { # This is a channel group with 14 NxDSOs bundled as one.
encapsulation frame-relay;
unit O {
dlci 10;
family inet {
address 10.14.14.2/30;
1
1
}
coc1-0/0/0:3 {
partition 1 interface-type ct3; # Creates the channelized T3 interface
} # ct3-0/0/0:3.
ct1-0/0/0:3:1 {
partition 1 timeslots 1-10 interface-type ds; # Creates a channel group.
partition 2 timeslots 11 interface-type ds; # Creates single NxDSO channels.
partition 3 timeslots 12 interface-type ds;
partition 4 timeslots 13 interface-type ds;
partition 5 timeslots 14 interface-type ds;
partition 6 timeslots 15 interface-type ds;
partition 7 timeslots 16 interface-type ds;
partition 8 timeslots 17 interface-type ds;
partition 9 timeslots 18 interface-type ds;
partition 10 timeslots 19 interface-type ds;
partition 11 timeslots 20 interface-type ds;
partition 12 timeslots 21 interface-type ds;
partition 13 timeslots 22 interface-type ds;
partition 14 timeslots 23 interface-type ds;
partition 15 timeslots 24 interface-type ds;
}
ds-0/0/0:3:1:1 { # This is a channel group with 10 NxDSOs bundled as one.
no-keepalives;
encapsulation cisco-hdlc;
unit O {
family inet {
address 10.31.31.2/30;
1
}
}
ds-0/0/0:3:1:2 { # ds-0/0/0:3:1:2 through :15 are single NxDSOs channels.
encapsulation frame-relay;
unit O {
dlci 10;
family inet {
address 10.32.32.2/30;
1
!

}
# Assume ds-0/0/0:3:1:3 through :14 are configured here.

ds-0/0/0:3:1:15 { # ds-0/0/0:3:1:2 through :15 are single NxDSOs channels.
encapsulation frame-relay;
unit 0 {
dlci 10;
family inet {
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address 10.45.45.2/30;

1
1
}
coc3-0/1/0{

no-partition interface-type so; # Creates a clear channel SONET OC3 interface.

}

s0-0/1/0 { # This is the clear channel SONET OC3 interface so-0/1/0.

dce;

encapsulation frame-relay;

unit 1 {
dlci 11;
family inet {

address 10.22.22.1/30;

}
}
}
}

To verify correct operation of a channelized OC3 1Q interface, use the following

commands:

m  show interfaces

m  show interfaces controller

m  show interfaces interval (for channelized OC3, OC3, T3, channelized T3, T1, and

channelized T1 channels)

To view the interface names of the physical channelized OC3 1Q interface and the
resulting interfaces configured on the channelized 1Q interface, use the show interfaces

controller command:

user@host> show interfaces controller coc3-0/0/0

Controller
coc3-0/0/0
cocl-0/0/0:1
t3-0/0/0:1
cocl-0/0/0:2
t1-0/0/0:2:1

ct1-0/0/0:2:2
ds-0/0/0:
ds-0/0/0:

cocl-0/0/0:3
ct3-0/0/0:3

ctl1-0/0/0:3:1
ds-0/0/0:
ds-0/0/0:
ds-0/0/0:
ds-0/0/0:
ds-0/0/0:
ds-0/0/0:
ds-0/0/0:
ds-0/0/0:

2:
2:

WwWwwwwwwow
PR RRREPRRR
0N UAWN R

Admin Link
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
up up
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ds-0/0/0:3:1:9 up up
ds-0/0/0:3:1:10 up up
ds-0/0/0:3:1:11 up up
ds-0/0/0:3:1:12 up up
ds-0/0/0:3:1:13 up up
ds-0/0/0:3:1:14 up up
ds-0/0/0:3:1:15 up up

To verify that your channelized 1Q interfaces are working as expected, use the show
interfaces command. Use the show interfaces controller command to find the name
of the channelized interface you want to view; then include this channelized name
(for example, ct3-0/0/0:3) as an option with the show interfaces command.

The next sections provide sample show interfaces output for each of the major
interface types configured in this example:

m  Channelized OC3 on page 56

m Channelized OC1 on page 56

m T3 on page 57

m  Channelized T3 on page 57

m T1 on page 57

m Channelized T1 on page 58

m  NxDSO on page 58

m  Clear Channel SONET OC3 on page 59

Channelized 0C3

user@host> show interfaces coc3-0/0/0

Physical interface: coc3-0/0/0, Enabled, Physical link is Up
Interface index: 128, SNMP iflndex: 1954
Link-level type: Controller, Clocking: Internal, SONET mode,
Speed: 0OC3, Loopback: None, Parent: None

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384

Link flags - None

CoS queues : 4 supported

Last flapped : 2005-02-15 20:35:24 PST (22:10:54 ago)
SONET alarms - None

SONET defects : None

Channelized OC1

user@host> show interfaces cocl-0/0/0:1
Physical interface: cocl1-0/0/0:1, Enabled, Physical link is Up
Interface index: 226, SNMP iflndex: 1957
Link-level type: Controller, Clocking: Internal, SONET mode, Speed: 51840kbps,
Loopback: None,
Parent: coc3-0/0/0 Interface index 138

Device flags : Present Running
Interface flags: Point-To-Point SNMP-Traps 16384
Link flags : None
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CoS queues : 4 supported
Last flapped : 2004-11-04 10:55:50 PST (05:38:36 ago)
SONET alarms : None

SONET defects : None

T3

user@host> show interfaces t3-0/0/0:1
Physical interface: t3-0/0/0:1, Enabled, Physical link is Up
Interface index: 227, SNMP ifIndex: 43
Link-level type: Cisco-HDLC, MTU: 4474, Clocking: Internal, Speed: T3, Loopback:
None, FCS: 16, Mode: C/Bit parity,
Parent: cocl-0/0/0:1 Interface index 226

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags : No-Keepalives

CoS queues : 4 supported

Last flapped : Never

Input rate : 0 bps (O pps)

Output rate : 0 bps (0 pps)

Active alarms : None

Active defects : None
DS3 BERT configuration:
BERT time period: 10 seconds, Elapsed: 0 seconds
Algorithm: 27215 - 1, 0.151, Pseudorandom (9), Induced error rate: 10e-0
Logical interface t3-0/0/0:1.0 (Index 69) (SNMP iflndex 1960)
Flags: Point-To-Point SNMP-Traps Encapsulation: Cisco-HDLC
Protocol inet, MTU: 4470
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.21.21.0/30, Local: 10.21.21.2, Broadcast: 10.21.21.3

Channelized T3

user@host> show interfaces ct3-0/0/0:3
Physical interface: ct3-0/0/0:3, Enabled, Physical link is Up

Interface index: 234, SNMP ifIndex: 2218

Link-level type: Controller, Clocking: Internal, Speed: T3, Loopback: None,
Mode: C/Bit parity,

Parent: cocl-0/0/0:3 Interface index 233

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags - None

CoS queues : 4 supported

Last flapped : Never

Active alarms : None

Active defects : None
DS3 BERT configuration:
BERT time period: 10 seconds, Elapsed: O seconds
Algorithm: 2715 - 1, 0.151, Pseudorandom (9), Induced error rate: 10e-0

T1

user@host> show interfaces t1-0/0/0:2:1
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Physical interface: t1-0/0/0:2:1, Enabled, Physical link is Up

Interface index: 229, SNMP iflndex: 2091

Link-level type: Cisco-HDLC, MTU: 1504, Clocking: Internal, Speed: T1,
Loopback: None, FCS: 32, Framing: ESF,

Parent: cocl-0/0/0:2 Interface index 228

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags : No-Keepalives

CoS queues : 4 supported

Last flapped : Never

Input rate : 0 bps (0 pps)

Output rate : 0 bps (0 pps)

DS1 alarms : None

DS1 defects : None

SONET alarms : None

SONET defects : None
Logical interface t1-0/0/0:2:1.0 (Index 70) (SNMP iflndex 2092)
Flags: Point-To-Point SNMP-Traps Encapsulation: Cisco-HDLC
Protocol inet, MTU: 1500
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.12.12.0/30, Local: 10.12.12.2, Broadcast: 10.12.12.3

Channelized T1

user@host> show interfaces ctl1-0/0/0:2:2
Physical interface: ctl1-0/0/0:2:2, Enabled, Physical link is Up

Interface index: 230, SNMP ifIndex: 13985

Link-level type: Controller, Clocking: Internal, Speed: T1l, Loopback: None,
Framing: ESF,

Parent: cocl-0/0/0:2 Interface index 228

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags - None

CoS queues : 4 supported

Last flapped : Never

DS1 alarms - None

DS1 defects : None

SONET alarms : None

SONET defects : None

NxDSO

user@host> show interfaces ds-0/0/0:2:2:1
Physical interface: ds-0/0/0:2:2:1, Enabled, Physical link is Up

Interface index: 231, SNMP iflndex: 14016

Link-level type: Cisco-HDLC, MTU: 1504, Clocking: Internal, Speed: 640kbps,
Loopback: None, FCS: 16,

Parent: ctl1l-0/0/0:2:2 Interface index 230

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags : No-Keepalives

CoS queues : 4 supported

Last flapped : Never

Input rate : 0 bps (O pps)

Output rate : 0 bps (0 pps)

DSO BERT configuration:
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BERT time period: 10 seconds, Elapsed: O seconds
Induced Error rate: 10e-0, Algorithm: 2715 - 1, 0.151, Pseudorandom (9)
Logical interface ds-0/0/0:2:2:1.0 (Index 71) (SNMP iflndex 20889)

Flags: Point-To-Point SNMP-Traps Encapsulation: Cisco-HDLC
Protocol inet, MTU: 1500

Flags: None

Addresses, Flags: Is-Preferred Is-Primary

Destination: 10.13.13.0/30, Local: 10.13.13.2, Broadcast: 10.13.13.3

Clear Channel SONET OC3

user@host> show interfaces so-0/1/0
Physical interface: so0-0/1/0, Enabled, Physical link is Down

Interface index: 128, SNMP iflndex: 15684

Link-level type: Cisco-HDLC, MTU: 4474, Clocking: Internal, SONET mode, Speed:
0C3, Loopback: None, FCS: 16,

Payload scrambler: Enabled

Parent: coc3-0/1/0 Interface index 142

Device flags : Present Running Down

Interface flags: Hardware-Down Point-To-Point SNMP-Traps 16384
Link flags : Keepalives

CoS queues : 4 supported

Last flapped : 2004-11-04 10:53:54 PST (05:51:04 ago)

Input rate : 0 bps (0 pps)

Output rate : 0 bps (O pps)

SONET alarms : PLM-P

SONET defects : PLM-P
Logical interface so-0/1/0.0 (Index 67) (SNMP ifIndex 15686)
Flags: Device-Down Point-To-Point SNMP-Traps Encapsulation: Cisco-HDLC
Protocol inet, MTU: 4470
Flags: None
Addresses, Flags: Dest-route-down Is-Preferred Is-Primary
Destination: 10.22.22.0/30, Local: 10.22.22.1, Broadcast: 10.22.22.3

Related Topics m Channelized IQ Interfaces Solutions Page
m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

m  Roadmap for Configuring Channelized IQ Interfaces on page 11

Example: Channelized DS3 1Q Interface Configuration

Figure 6: Channelized DS3 IQ Interface Example
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This example shows how to configure a channelized DS3 1Q interface. Figure 6 on
page 59 shows the breakdown of a DS3 interface into a variety of channels. The path
that leads to NxDSO channels is similar to the M13 with C-bit parity method seen
previously in the complex OC12 configuration example (see “Example: Complex
Configuration for a Channelized OC12 1Q Interface” on page 25). This method breaks
the channelized DS3 1Q interface into channelized T1s before additional splits create
DSO0 time slots.

To create T1 channels, include the partition statement at the [edit interfaces
ct3-fpc/pic/port] hierarchy level with the interface-type t1 option. To create channelized
T1 channels, include the partition statement at the [edit interfaces ct3-fpc/pic/port]
hierarchy level with the interface-type ctl option.

After you have established a channelized T1 channel, you can split it into a maximum
of 24 NxDSO channels. To configure NxDSO channels, include the partition statement
at the [edit interfaces ct1-fpc/pic/port:channel] hierarchy level with the timeslots and

interface-type ds options to create the desired number of NxDSO channels or channel
groups.

Although it is not part of the example shown, you can also create a clear channel T3
or a fractional T3 interface on a channelized DS3 1Q interface. To configure a clear
channel T3 or fractional T3 interface, include the no-partition statement at the [edit
interfaces ct3-fpc/pic /port] hierarchy level. After you commit this part of the
configuration, a clear channel T3 interface is established. You can configure standard
T3 options on this interface. To fractionalize the T3 interface, include the timeslots
statement at the [edit interfaces t3-fpc/pic/port t3-options] hierarchy level.

Router A [edit]
interfaces {
ct3-0/0/1 { # This is the controller level for the channelized DS3 IQ interface.
partition 1 interface-type t1; # This creates the t1-0/0/1:1 channel.
partition 2 interface-type ctl; # This creates the ¢t1-0/0/1:2 channel.
partition 3-10 interface-type t1; # This creates channels t1-0/0/1:3 through :10.
partition 11-28 interface-type ctl; # This creates channels ct1-0/0/1:11 to :28.

}
11-0/0/1:1 {

}

ct1-0/0/1:2 {
partition 1 timeslots 1-10 interface-type ds; # These statements create
partition 2 timeslots 11-20 interface-type ds; # three channel groups.
partition 3 timeslots 21-24 interface-type ds;

}
ds-0/0/1:2:1 { # This channel group contains 10 NxDSOs.
unit 0 {
family inet {
address 10.25.1.2/24;
1
1

}
ds-0/0/1:2:2 { # This channel group contains 10 NxDSOs.

unit O {
family inet {
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address 10.25.2.2/24;
}
1
}
ds-0/0/1:2:3 { # This channel group contains 4 NxDSOs.
unit 0 {
family inet {
address 10.25.3.2/24;
1
!
}
11-0/0/1:3 {

}

t1-0/0/1:10 {
=
ct1-0/0/1:11 {

}
ct1-0/0/1:28 {

}

To verify correct operation of a channelized DS3 1Q interface, use the following

commands:
m  show interfaces

m  show interfaces controller

m  show interfaces interval (for T3, channelized T3, T1, and channelized T1 channels)

To view the interface names of the physical channelized DS3 1Q interface and the
channels configured on this interface, use the show interfaces controller command:

user@RouterA> show interfaces controller ct3-0/0/1
Controller
ct3-0/0/1
# This is the physical channelized DS3 (channelized T3) IQ interface.
t1-0/0/1:1
# Channel 1 is a channelized T1 interface.
ct1-0/0/1:2
ds-0/0/1:2:1
ds-0/0/1:2:2
ds-0/0/1:2:3
t1-0/0/1:3
t1-0/0/1:
t1-0/0/1:
t1-0/0/1:
t1-0/0/1:
t1-0/0/1:
t1-0/0/1:

© 0o ~NO OGN

Admin Link
up up
up up
up up
up up
up up
up up
up down
up up
up up
up up
up up
up up
up up
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t1-0/0/1:10 up
# Channels 3 through 10 are T1 interfaces.
ctl1-0/0/1:11 up
ctl1-0/0/1:12 up
ctl1-0/0/1:13 up
ctl-0/0/1:14 up
ct1-0/0/1:15 up
ctl1-0/0/1:16 up
ctl1-0/0/1:17 up
ct1-0/0/1:18 up
ctl1-0/0/1:19 up
ctl1-0/0/1:20 up
ctl1-0/0/1:21 up
ctl1-0/0/1:22 up
ctl1-0/0/1:23 up
ctl1-0/0/1:24 up
ctl1l-0/0/1:25 up
ctl1-0/0/1:26 up
ctl1-0/0/1:27 up
ctl1-0/0/1:28 up

# Channels 11 through 28 are channelized T1 interfaces.

To view information about the physical channelized interface, include the
ct3-fpe/pic/port option with the show interfaces command:

user@RouterA> show interfaces extensive ct3-0/0/1

Physical interface: ct3-0/0/1, Enabled, Physical link is Up
Interface index: 30, SNMP iflndex: 317, Generation: 29
Link-level type: Controller, MTU: 4474, Clocking: Internal, Speed: T3,
Loopback: None, FCS: 16, Mode: C/Bit parity, Parent: None

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Hold-times : Up O ms, Down O ms

Last flapped : 2002-10-04 10:24:18 PDT (01:40:40 ago)

Statistics last cleared: 2002-10-04 11:47:27 PDT (00:17:31 ago)
Traffic statistics:

Input bytes 0 0 bps
Output bytes 0 0 bps
Input packets: 0 0 pps
Output packets: 0 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0O, Bucket drops: O,
Policed discards: 0, L3 incompletes: 0, L2 channel errors: O,
L2 mismatch timeouts: 0, HS link CRC errors: 0, SRAM errors: O
Output errors:
Carrier transitions: 0, Errors: 0, Drops: 0, Aged packets: 0

Active alarms : None

Active defects : None

DS3 media: Seconds Count State
PLL Lock 0 0 OK
Reframing 0 0 OK
AlIS 0 0 OK
LOF 0 0 OK
LOS 0 0 OK
IDLE 0 0 OK
YELLOW 0 0 OK
BPV 0 0
EXZ 0 0
LCV 0 0
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PCV
ccv
LES
PES
PSES
CES
CSES
SEFS
HDLC configuration:
Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 0, Runt threshold: 0O
DSU configuration:
Compatibility mode: None, Scrambling: Disabled, Subrate: Disabled
FEAC loopback: Inactive, Response: Disabled, Count: O
DS-3 BERT configuration:
BERT time period: 10 seconds, Elapsed: O seconds
Algorithm: 273 - 1, Pseudorandom (1), Induced error rate: 10e-0
Packet Forwarding Engine configuration:
Destination slot: 0 (0x00)

[eNelelNolNolNelNoNe]

CoS transmit queue Bandwidth Buffer Priority
% bps % bytes

0 best-effort 95 42499200 95 0 Tow

3 network-control 5 2236800 5 0 low

To view information about a channelized T1 channel, include the ct1-fpc/pic
Iport:channel option with the show interfaces command:

user@RouterA> show interfaces extensive ctl1-0/0/1:2

Physical interface: ctl1-0/0/1:2, Enabled, Physical link is Up
Interface index: 175, SNMP iflndex: 1505, Generation: 174
Link-level type: Controller, MTU: 1504, Clocking: Internal, Speed: T1,
Loopback: None, FCS: 16, Framing: ESF, Parent: ct3-0/0/1 (Index 32)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Hold-times : Up O ms, Down O ms

Last flapped : 2002-10-04 12:08:23 PDT (00:05:57 ago)

Statistics last cleared: Never
Traffic statistics:

Input bytes 0 0 bps
Output bytes 0 0 bps
Input packets: 0 0 pps
Output packets: 0 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Policed discards: O,
L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: O,
HS link CRC errors: 0, SRAM errors: O
Output errors:
Carrier transitions: 0, Errors: 0, Drops: 0, Aged packets: 0O
DS1 alarms : None
DS1 defects : AIS, LOF

T1 media: Seconds Count State

SEF 0 0 OK

BEE 1 1 OK

AlS 355 1 Defect Active
LOF 355 1 Defect Active
LOS 0 0 OK

YELLOW 0 0 OK

BPV 0 0

Example: Channelized DS3 IQ Interface Configuration
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64

EXZ 0 0
LCV 0 0
PCV 0 0
CS 0 0
LES 355
ES 355
SES 355
SEFS 355
BES 0
UAS 0

HDLC configuration:
Policing bucket: Disabled
Shaping bucket : Disabled
Giant threshold: 1514, Runt threshold: 0

Timeslots : All active
Line encoding: B8ZS, Byte encoding: Nx64K
Buildout : 0 to 132 feet

Data inversion: Disabled
DS1 BERT configuration:

BERT time period: 10 seconds, Elapsed: O seconds

Induced Error rate: 10e-0, Algorithm: 2715 - 1, 0.151, Pseudorandom (9)
Packet Forwarding Engine configuration:

Destination slot: 0 (0x00)

CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes

0 best-effort 95 1459200 95 0 Tow none

3 network-control 5 76800 5 0 low none

To view information about an NxDSO interface, include the ds-fpc/pic/port:channel

option with the show interfaces command. In this case, the speed is 640 Kbps because

this channel contains 10 DSOs (64 x 10 = 640).

user@RouterA> show interfaces extensive ds-0/0/1:2:1

Physical interface: ds-0/0/1:2:1, Enabled, Physical link is Up
Interface index: 176, SNMP iflndex: 1563, Generation: 175
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 640kbps,
Loopback: None, FCS: 16, Parent: ctl-0/0/1:2 (Index 175)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : Keepalives

Hold-times : Up O ms, Down O ms

Last flapped : 2002-10-04 12:09:06 PDT (00:05:54 ago)

Statistics last cleared: Never
Traffic statistics:

Input bytes 0 0 bps
Output bytes 0 0 bps
Input packets: 0 0 pps
Output packets: 0 0 pps

Input errors:
Errors: 0, Drops: 0, Framing errors: 0, Policed discards: O,
L3 incompletes: 0, L2 channel errors: 0, L2 mismatch timeouts: O,
HS link CRC errors: 0O
Output errors:
Carrier transitions: 1, Errors: 0, Drops: 0, Aged packets: 0O

Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 0 0 0
1 expedited-fo 0 0 0
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2 assured-forw 0 0 0
3 network-cont 0 0 0

Interface transmit queues:

B/W WRR Packets Bytes Drops Errors
QueueO 0 0 0 0 0 0
Queuel 0 0 0 0 0 0

HDLC configuration:
Giant threshold: 0, Runt threshold: 0O
Timeslots : 1-10
Byte encoding: Nx64K, Data inversion: Disabled
Packet Forwarding Engine configuration:
Destination slot: 0, PLP byte: 4 (0x10)

CoS transmit queue Bandwidth Buffer Priority Limit
% bps % bytes

0 best-effort 95 608000 95 0 Tow none

3 network-control 5 32000 5 0 low none

m Channelized IQ Interfaces Solutions Page
m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

m  Roadmap for Configuring Channelized 1Q Interfaces on page 11

Example: Channelized T1 1Q Interface Configuration

Figure 7: Channelized T1 1Q Interface Example

NxDS0 Fractional
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with fractional timeslots
1 channel -
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9 DS0s =

The following example shows two ways to configure a channelized T1 1Q interface.
Figure 7 on page 65 shows a fractional T1 method and the NxDSO method seen
previously in the complex OC12 configuration example (see “Example: Complex
Configuration for a Channelized OC12 IQ Interface” on page 25). The NxDSO method
breaks the channelized T1 IQ interface into discrete DSO blocks, whereas the fractional
method creates a clear channel T1 that is segmented by time slots.

To configure NxDSO channels, include the partition statement at the [edit interfaces
ctl-fpc/pic/port] hierarchy level. Include the timeslots and interface-type ds options
to create the desired number of NxDSO interfaces in time slots 1 through 24.

To configure a clear channel T1 on a channelized T1 IQ interface, include the

no-partition statement with the interface-type t1 option at the [edit interfaces
ctd-fpe/pic/port] hierarchy level. After you commit this configuration, you can create
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Router A—NxDSO
Method

Router A—Fractional T1
Method

a fractional T1 on the clear channel T1 interface. To do so, include the timeslots
statement at the [edit interfaces t1-fpc/pic/port t1-options] hierarchy level and specify
the number of DSO blocks to be allowed in the fractional T1 interface. The minimum
number of 64-Kbps DSO blocks you can configure is 1 and the maximum is 24.

Usually, you configure loopback statements at the controller level for all 1Q-based
channelized interfaces. One exception for channelized T1 1Q interfaces is that you
must configure a payload loopback on a T1 IQ interface instead of the controller-level
channelized T1 IQ interface. To configure, include the payload option at the [edit
interfaces t1-fpc/pic/port t1-options loopback] hierarchy level.

[edit]
interfaces {
ct1-2/3/7 {
partition 1 timeslots 10 interface-type ds; # Creates NxDSO channel ds-2/3/7:1.
partition 2 timeslots 1-9 interface-type ds; # Creates a channel group with
} # 9 NxDSO0s.
ds-2/3/7:1{
unit 0 {
family inet {
address 10.25.1.2/24;
}
}
}
ds-2/3/7:2 {
unit O {
family inet {
address 10.25.2.2/24;
}
1
}
1

[edit]
interfaces {
ct1-2/3/8 {
no-partition interface-type t1; # This creates a single T1 channel: t1-2/3/8.
}
11-2/3/8 {
t1-options {
timeslots 1-2; # This statement enables only 2 of the 24 NxDSO time slots
} # available on t1-2/3/8.
unit 0 {
family inet {
address 10.255.126.2/24;
1
1
}
1
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To verify correct operation of a channelized T1 1Q interface, use the following

commands:

m  show interfaces

m  show interfaces controller

To view the interface names of the physical channelized T1 IQ interface and the

resulting interfaces configured on the channelized 1Q interface, use the show interfaces
controller command:

user@RouterA> show interfaces controller ctl-2/3/7

Controller Admin Link

ctl-2/3/7 up up
ds-2/3/7:1 up up
ds-2/3/7:2 up up

# ctl-2/3/7 is the physical channelized T1 I1Q interface, and ds-2/3/7:1 and
ds-2/3/7:2 are the resulting N xDSO interfaces.
user@RouterA> show interfaces controller ctl-2/3/8

Controller Admin Link
ctl-2/3/8 up up
t1-2/3/8 up up

# ctl-2/3/8 is the

physical channelized T1 IQ interface, and t1-2/3/8 is the

resulting T1 interface.

To view information about the physical channelized interface, include the
ctd-fpe/pic/port option with the show interfaces command:

user@RouterA> show interfaces ctl-2/3/7

Physical
Interface index:
Link-level type:
Loopback: None,
Device flags
Interface flags:
Link flags
Hold-times
CoS queues
Last flapped
Input rate
Output rate
Statistics last
DS1 alarms
DS1 defects

Line encoding:

interface:

ctl-2/3/7, Enabled, Physical link is Up
18, SNMP iflndex: 1128, Generation: 27
Controller, Clocking: Internal, Speed: T1,

Framing: ESF, Parent: None
: Present Running

Point-To-Point SNMP-Traps 16384

- None
: Up O ms, Down O ms
: 4 supported
: 2005-08-01 18:00:12 PDT (1d 00:31 ago)
: 0 bps (0 pps)
: 0 bps (0 pps)
cleared: Never
: None
: None

B8ZS

user@RouterA> show interfaces ctl-2/3/8

Physical
Interface index:
Link-level type:

interface: ctl-2/3/8, Enabled, Physical link is Up

25, SNMP iflIndex:
Controller, Clocking:

1134, Generation: 28
Internal, Speed: T1,

Loopback: None, Framing: ESF, Parent: None
FCS: 16, Framing: G704, Parent: None

Device flags
Interface flags:
Link flags
Hold-times

: Present Running

Point-To-Point SNMP-Traps 16384

- None
: Up O ms, Down O ms
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CoS queues : 4 supported

Last flapped : 2005-08-01 18:00:11 PDT (1d 00:30 ago)
Input rate : 0 bps (0 pps)

Output rate : 0 bps (O pps)

Statistics last cleared: Never

DS1 alarms : None

DS1 defects : None
Line encoding: B8ZS

To view information about an NxDSO0 interface, include the ds-fpc/pic/port:channel
option with the show interfaces command:

user@RouterA> show interfaces ds-2/3/7:1 detail

Physical interface: ds-2/3/7:1, Enabled, Physical link is Up
Interface index: 73, SNMP iflndex: 1202, Generation: 325
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 64kbps, Loopback: None,
FCS: 16, Parent: ctl-2/3/7 Interface index 18

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags : Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:

Input : 11 (last seen 00:00:02 ago)

Output: 10 (last sent 00:00:06 ago)
LCP state: Opened
NCP state: inet: Opened, inet6: Opened, iso: Opened, mpls: Not-configured
CHAP state: Not-configured
CoS queues : 4 supported
Last flapped : 2005-08-03 12:30:37 PDT (00:10:26 ago)
Statistics last cleared: Never
Traffic statistics:

Input bytes : 559 56 bps

Output bytes : 656 56 bps

Input packets: 33 0 pps

Output packets: 36 0 pps

Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 40 40 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0

Logical interface ds-2/3/7:1.0 (Index 36) (SNMP iflndex 1266) (Generation 153)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Protocol inet, MTU: 1500, Generation: 352, Route table: O
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.25.1/24, Local: 10.25.1.2, Broadcast: 10.25.1.255,
Generation: 445
Protocol iso, MTU: 1500, Generation: 353, Route table: 0O
Flags: Is-Primary
Protocol inet6, MTU: 1500, Generation: 354, Route table: O
Flags: Is-Primary
Addresses, Flags: Is-Preferred
Destination: fe80::/64, Local: fe80::2a0:a5ff:fe3d:ac6, Broadcast: Unspecified,
Generation: 446
Addresses, Flags: Is-Preferred Is-Primary
Destination: feee::10:25:1:0/126, Local: feee::10:25:1:2,
Broadcast: Unspecified, Generation: 448
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To view information about a T1 or fractional T1 interface, include the t1-fpc/pic /port
option with the show interfaces command. The Speed: field shows if the interface is
a full T1(T1) or a fractional T1 (increments of 64 Kbps). In this case, t1-2/3/8 is a

fractional T1 using two 64-Kbps time slots for a total speed of 128 Kbps.

user@RouterA> show interfaces t1-2/3/8 detail
Physical interface: t1-2/3/8, Enabled, Physical link is Up

Interface index: 89, SNMP iflndex: 1278, Generation: 341
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 128kbps,
Loopback: None, FCS: 16, Parent: ctl-2/3/8 Interface index 25

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps 16384
Link flags : Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:

Input : 4 (last seen 00:00:05 ago)

Output: 3 (last sent 00:00:09 ago)
LCP state: Opened

NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured, mpls:

Not-configured

CHAP state: Not-configured

CoS queues : 4 supported

Last flapped : 2005-08-03 12:30:37 PDT (01:17:36 ago)
Statistics last cleared: Never

Traffic statistics:

Input bytes : 189 0 bps
Output bytes : 478 0 bps
Input packets: 13 0 pps
Output packets: 28 0 pps
Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 28 28 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0
DS1 alarms : None
DS1 defects : None
Logical interface t1-2/3/8.0 (Index 52) (SNMP ifIndex 1279) (Generation 169)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Protocol inet, MTU: 1500, Generation: 401, Route table: O
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.255.126/24, Local: 10.255.126.2,
Broadcast: 10.255.126.255, Generation: 525
Channelized 1Q Interfaces Solutions Page
Roadmap for Channelized 1Q Interface Configuration Examples on page 21
Roadmap for Configuring Channelized IQ Interfaces on page 11
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Figure 8: Channelized STM1 I1Q Interface Example
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This example shows how to configure a channelized STM1 1Q interface on M-series
or T-series routing platforms. Figure 8 on page 70 shows the breakdown of one
channelized STM1 IQ interface into a variety of channels and the conversion of the
second interface into a clear channel STM1.

For the first interface, you must first convert the STM1 interface into a channelized
Administrative Unit 4 (AU-4) interface with the no-partition and interface-type cau-4
statements at the [edit interfaces cstm1-fpc/pic/port] hierarchy level. You must specify
KLM or ITU-T AU-4 formatting with the vtmapping statement at the [edit interfaces
caud-fpc/pic/port sonet-options] hierarchy level. From the channelized AU-4 interface,
you can create E1 channels or channelized E1 channels. The channelized E1 channels
can be further broken into DSO time slots.

To create E1 channels, include the partition statement at the [edit interfaces
caud-fpc/pic/port] hierarchy level with the interface-type el option. To create
channelized E1 channels, include the partition statement at the [edit interfaces
caud-fpc/pic/port] hierarchy level with the interface-type cel option.

After you have established a channelized E1 channel, you can split it into a maximum
of 31 NxDSO channels. To create the desired number of NxDSO channels, include
the partition statement with the timeslots and interface-type ds options at the [edit
interfaces cel-fpc/pic/port:channel] hierarchy level. Time slot 1 is reserved in an
NxDSO0-based channelized E1 channel, so you can use time slots 2 through 32.

To create an NxDSO channel group, include a range of time slots after the

timeslots option.

You can also create fractional E1 interfaces on a channelized STM1 1Q interface. To
configure a fractional E1 interface, include the partition statement at the [edit interfaces
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caud-fpc/pic/port] hierarchy level and select the interface-type el option. After you
commit this part of the configuration, a clear channel E1 interface is established.
You can configure standard E1 options on this interface. To fractionalize the E1
interface, include the timeslots statement at the [edit interfaces el-fpc/pic/port
el-options] hierarchy level. Time slot 1 is reserved in a fractional E1 channel, so you
can use time slots 2 through 32.

In the second interface shown in Figure 8 on page 70, you convert the channelized
STM1 IQ interface into a clear channel STM1 interface. To configure, include the
no-partition and interface-type so statements at the [edit interfaces cstm1-fpc/pic/port]

hierarchy level.

[edit]
interfaces {
cau4-0/0/0 {
partition 1-10 interface-type el; # Creates interfaces €1-0/0/0:1 through :10.
partition 11 interface-type cel; # Creates a single channelized E1 interface:
sonet-options { #¢e1-0/0/0:11.
vtmapping itu-t; # This selects ITU-T as the VT mapping frame format.
1
}
cstm1-0/0/0 {
no-partition interface-type cau4; # Creates a channelized AU-4 interface:
} # cau4-0/0/0.
e1-0/0/0:1 { # Channel €1-0/0/0:1 is a fractional E1 interface.
encapsulation ppp;
el-options {
timeslots 2-21; # Setting time slots on an E1 channel makes a fractional E1.
1
unit O {
family inet {
address 10.133.0.1/30;
1
1
}
€1-0/0/0:2 { # Channels e1-0/0/0:2 through :10 are standard E1 interfaces.
encapsulation ppp;
unit O {
family inet {
address 10.133.0.5/30;
}
}
}

€1-0/0/0:10 {
encapsulation ppp;
unit 0 {
family inet {
address 10.133.0.37/30;
1
1
}
cel-0/0/0:11 { # Channel ce1-0/0/0:11 is a channelized E1 interface.
partition 1 timeslots 2-11 interface-type ds; # These statements
partition 2 timeslots 12-21 interface-type ds; # create channel groups.
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partition 3 timeslots 22-31 interface-type ds;
partition 4 timeslots 32 interface-type ds; # This statement creates a single
NXDSO channel.
}
ds-0/0/0:11:1 { # This channel group contains 10 DSOs.
unit O {
family inet {
address 10.134.1.1/30;
1
1

}
ds-0/0/0:11:2 { # This channel group contains 10 DSOs.

unit 0 {
family inet {
address 10.134.2.1/30;
1
}

}
ds-0/0/0:11:3 { # This channel group contains 10 DSOs.

unit 0 {
family inet {
address 10.134.3.1/30;
1
1

}
ds-0/0/0:11:4 { # Channel ds-0/0/0:11:4 is a standard DSO interface.
unit 0 {
family inet {
address 10.134.4.1/30;
1
1
}
}

Figure 9 on page 72 shows a visual representation of the E1-to-STM1 SDH mapping
method used by Juniper Networks in its channelized STM1 IQ interface.

Figure 9: Channelized STM1 1Q Interface SDH Mapping Method
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Verifying Your Work

To verify correct operation of a channelized STM1 1Q interface, use the following
commands:

m  show interfaces
m  show interfaces controller

m  show interfaces interval (for channelized STM1, E1, and channelized E1 channels)

To view the interface names of the physical channelized STM1 IQ interface and the
channels configured on this interface, use the show interfaces controller command:

user@router> show interfaces controller cstml1-0/0/0

Controller Admin Link
cstml1-0/0/0 up up
cau4-0/0/0 up up
el1-0/0/0:1 up up
el1-0/0/0:2 up up
el1-0/0/0:3 up up
el1-0/0/0:4 up up
el1-0/0/0:5 up up
el1-0/0/0:6 up up
el1-0/0/0:7 up up
el1-0/0/0:8 up up
el1-0/0/0:9 up up
el1-0/0/0:10 up up
cel-0/0/0:11 up up
ds-0/0/0:11:1 up up
ds-0/0/0:11:2 up up
ds-0/0/0:11:3 up up
ds-0/0/0:11:4 up up

To view information about the physical channelized interface, include the
cstml-fpc/pic/port option with the show interfaces command:

user@router> show interfaces cstml1-0/0/0
Physical interface: cstml-0/0/0, Enabled, Physical link is Up

Interface index: 146, SNMP iflndex: 35

Link-level type: Controller, Clocking: Internal, SDH mode, Speed: OC3,
Loopback: None, Parent: None

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags - None

Last flapped : 2003-02-06 15:01:56 PST (07:15:06 ago)
SDH alarms : None

SDH defects : None

To view information about the channelized AU-4 channel, include the caud-foc/pic/port
option with the show interfaces command:

user@router> show interfaces cau4-0/0/0
Physical interface: cau4-0/0/0, Enabled, Physical link is Up
Interface index: 147, SNMP ifIndex: 36
Link-level type: Controller, Clocking: Internal, SDH mode, Speed: OC3,
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Loopback: None, Parent: cstml-0/0/0 Interface index 146

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Last flapped : 2003-02-06 19:36:31 PST (02:40:42 ago)
SDH  alarms : None

SDH defects : None

To view information about an E1 channel, include the el-fpc/pic/port:channel option
with the show interfaces command. In this case, the fractional E1 appears as channel
€1-0/0/0:1 and the normal E1 appears as channel e1-0/0/0:2.

user@router> show interfaces el1-0/0/0:1
Physical interface: e1-0/0/0:1, Enabled, Physical link is Up

Interface index: 148, SNMP iflndex: 33

Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 1280kbps ,
# Because the fractional E1 uses 20 time slots, 20 x 64 Kbps = 1280 Kbps.
Loopback: None, FCS: 16, Framing: G704,

Parent: cau4-0/0/0 Interface index 147

Device flags : Present Running
Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3

Keepalive: Input: 1055 (00:00:03 ago), Output: 1059 (00:00:06 ago)

LCP state: Opened

NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured,
mpls: Not-configured

CHAP state: Not-configured

Last flapped : Never
Input rate : 16 bps (0 pps)
Output rate : 16 bps (0 pps)
DS1 alarms : None
DS1 defects : None
SDH alarms : None

SDH defects : None
Logical interface el1-0/0/0:1.0 (Index 67) (SNMP ifIndex 169)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Bandwidth: 0
Protocol inet, MTU: 1500
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.133.0.0/30, Local: 10.133.0.1
user@router> show interfaces el1-0/0/0:2
Physical interface: e1-0/0/0:2, Enabled, Physical link is Up
Interface index: 149, SNMP iflndex: 34
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: E1,
Loopback: None, FCS: 16, Framing: G704,
Parent: cau4-0/0/0 Interface index 147

Device flags : Present Running
Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3

Keepalive: Input: 917 (00:00:05 ago), Output: 915 (00:00:01 ago)

LCP state: Opened

NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured,
mpls: Not-configured

CHAP state: Not-configured

Last flapped : Never
Input rate : 16 bps (0 pps)
Output rate : 16 bps (0 pps)
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DS1 alarms : None
DS1 defects : None
SDH alarms : None

SDH defects : None
Logical interface e1-0/0/0:2.0 (Index 68) (SNMP iflndex 170)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Bandwidth: 0O
Protocol inet, MTU: 1500
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.133.0.4/30, Local: 10.133.0.5

To view information about a CE1 channel, include the cel-fpc/pic/port:channel option
with the show interfaces command:

user@router> show interfaces cel-0/0/0:11
Physical interface: cel-0/0/0:11, Enabled, Physical link is Up

Interface index: 169, SNMP iflndex: 288

Link-level type: Controller, Clocking: Internal, Speed: E1l, Loopback: None,
Framing: G704, Parent: cau4-0/0/0 Interface index 147

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags - None

Last flapped : 2003-02-06 22:05:23 PST (00:13:45 ago)
DS1 alarms : None

DS1 defects : None

SDH alarms : None

SDH defects : None

To view information about an NxDSO interface, include the ds-fpc/
pic/port:channel:channel option with the show interfaces command. For channel group
ds-0/0/0:11:1, the speed of the link is 640 Kbps because it contains 10 DSOs (64 x
10 =640). For single DSO channel ds-0/0/0:11:4, the speed of the link is the standard
64 Kbps.

user@router> show interfaces ds-0/0/0:11:1
Physical interface: ds-0/0/0:11:1, Enabled, Physical link is Up
Interface index: 170, SNMP iflndex: 289
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 640kbps,
Loopback: Illegal, FCS: 16,
Parent: cel-0/0/0:11 Interface index 169

Device flags : Present Running
Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3

Keepalive: Input: 0 (never), Output: O (never)

LCP state: Conf-reg-sent

NCP state: inet: Down, inet6: Not-configured, iso: Not-configured, mpls:
Not-configured

CHAP state: Not-configured

Last flapped : Never
Input rate : 0 bps (0 pps)
Output rate : 0 bps (0 pps)

DSO BERT configuration:

BERT time period: 10 seconds, Elapsed: O seconds

Induced Error rate: 10e-0, Algorithm: 27215 - 1, 0.151, Pseudorandom (9)
Logical interface ds-0/0/0:11:1.0 (Index 77) (SNMP ifIndex 290)

Flags: Hardware-Down Point-To-Point SNMP-Traps Encapsulation: PPP
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Bandwidth: 0O
Protocol inet, MTU: 1500
Flags: Protocol-Down
Addresses, Flags: Dest-route-down Is-Preferred Is-Primary
Destination: 10.134.1.0/30, Local: 10.134.1.1
user@router> show interfaces ds-0/0/0:11:4
Physical interface: ds-0/0/0:11:4, Enabled, Physical link is Up
Interface index: 173, SNMP iflndex: 295
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 64kbps, Loopback:
Il1legal, FCS: 16,
Parent: cel-0/0/0:11 Interface index 169

Device flags : Present Running
Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3

Keepalive: Input: 0 (never), Output: 0 (never)

LCP state: Conf-reg-sent

NCP state: inet: Down, inet6: Not-configured, iso: Not-configured, mpls:
Not-configured

CHAP state: Not-configured

Last flapped : Never
Input rate : 0 bps (O pps)
Output rate : 0 bps (0 pps)

DSO BERT configuration:
BERT time period: 10 seconds, Elapsed: O seconds
Induced Error rate: 10e-0, Algorithm: 2715 - 1, 0.151, Pseudorandom (9)
Logical interface ds-0/0/0:11:4.0 (Index 80) (SNMP iflIndex 296)
Flags: Hardware-Down Point-To-Point SNMP-Traps Encapsulation: PPP
Bandwidth: 0
Protocol inet, MTU: 1500
Flags: Protocol-Down
Addresses, Flags: Dest-route-down Is-Preferred Is-Primary
Destination: 10.134.4.0/30, Local: 10.134.4.1

Related Topics m Channelized 1Q Interfaces Solutions Page
m  Roadmap for Channelized IQ Interface Configuration Examples on page 21

m  Roadmap for Configuring Channelized 1Q Interfaces on page 11
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This example shows two ways to configure a channelized E1 1Q interface. Figure 10
on page 76 shows a fractional E1 method and the NxDSO method seen previously
in the complex OC12 configuration example (see “Example: Complex Configuration
for a Channelized OC12 IQ Interface” on page 25). The NxDSO method breaks the
channelized E1 IQ interface into discrete DSO blocks, whereas the fractional method
creates a clear channel E1 that is segmented by time slots.

To configure NxDSO channels, include the partition statement at the [edit interfaces
cel-fpc Ipic/port] hierarchy level. Include the timeslots and interface-type ds options
to create the desired number of NxDSO interfaces in time slots 2 through 32.

To configure a fractional E1 on a channelized E1 1Q interface, include the no-partition
statement at the [edit interfaces cel-fpc/pic/port] hierarchy level. After you commit
this configuration, configure standard E1 options on the clear channel E1 interface.
Include the timeslots statement at the [edit interfaces el-fpc/pic/port el-options]
hierarchy level. Time slot 1 is reserved; use time slots 2 through 32.

[edit]
interfaces {
cel-1/2/3 ¢
partition 1 timeslots 11 interface-type ds; # Creates NxDSO channel ds-1/2/3:1.
partition 2 timeslots 2-10 interface-type ds; # Creates a channel group with
} # 9 NxDSOs.
ds-1/2/3:1 {
unit O {
family inet {
address 10.25.1.2/24;
1
1
}
ds-1/2/3:2 {
unit 0 {
family inet {
address 10.25.2.2/24;
1
!
}
1

[edit]
interfaces {
cel-1/2/6 {
no-partition interface-type el; # This creates a single E1 channel: e1-1/2/6.
}
el-1/2/6 {
el-options {
timeslots 2-3; # This statement enables only 2 of the 31 NxDSO time slots
} # available on e1-1/2/6. You can use time slots 2 through 32.
unit O {
family inet {
address 10.255.126.2/24;
}
1
}
1
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Verifying Your Work

To verify correct operation of a channelized E1 1Q interface, use the following

commands:
m  show interfaces

m  show interfaces controller

m  show interfaces interval (for E1 and channelized E1 channels)

To view the interface names of the physical channelized E1 1Q interface and the
resulting interfaces configured on the channelized 1Q interface, use the show interfaces

controller command:

user@RouterA> show interfaces controller cel-1/2/3
Controller
cel-1/2/3
# This is the physical channelized E1 1Q interface.
ds-1/2/3:1
ds-1/2/3:2
# These are the resulting N xDSO interfaces.
user@RouterA> show interfaces controller cel-1/2/6
Controller
cel-1/2/6
# This is the physical channelized E1 1Q interface.
el-1/2/6
# This is the resulting E1 interface.

Admin Link
up up
up up
up up
Admin Link
up up
up up

To view information about the physical channelized interface, include the

cel-fpcipic/port option with the show interfaces command:

user@RouterA> show interfaces cel-1/2/3

Physical interface: cel-1/2/3, Enabled, Physical link is Up

Interface index: 18, SNMP iflndex: 1128

Link-level type: Controller, MTU: 1504, Clocking: Internal, Speed: E1,

Loopback: None, FCS: 16, Framing: G704, Parent: None

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Last flapped : 2002-10-04 17:52:51 PDT (00:32:57 ago)
Input rate : 0 bps (0 pps)

Output rate : 0 bps (0 pps)

DS1 alarms - None

DS1 defects : None
user@RouterA> show interfaces cel-1/2/6

Physical interface: cel-1/2/6, Enabled, Physical link is Up

Interface index: 25, SNMP iflndex: 1134

Link-level type: Controller, MTU: 1504, Clocking: Internal, Speed: E1, Loopback:

None,

FCS: 16, Framing: G704, Parent: None

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps

Link flags : None

Last flapped : 2002-10-04 17:52:51 PDT (00:34:49 ago)
Input rate : 0 bps (O pps)

Output rate : 0 bps (0 pps)
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DS1 alarms : None
DS1 defects : None

To view information about an NxDSO interface, include the ds-fpc/ pic/port:channel
option with the show interfaces command:

user@RouterA> show interfaces ds-1/2/3:1 detail

Physical interface: ds-1/2/3:1, Enabled, Physical link is Up
Interface index: 73, SNMP iflndex: 1202, Generation: 325
Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: 64kbps, Loopback: None,
FCS: 16, Parent: cel-1/2/3 (Index 18)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:
Input : 11 (last seen 00:00:02 ago)
Output: 10 (last sent 00:00:06 ago)
LCP state: Opened
NCP state: inet: Opened, inet6: Opened, iso: Opened, mpls: Not-configured
CHAP state: Not-configured
Last flapped : 2002-10-04 18:24:32 PDT (00:01:46 ago)
Statistics last cleared: Never
Traffic statistics:

Input bytes : 559 56 bps

Output bytes : 656 56 bps

Input packets: 33 0 pps

Output packets: 36 0 pps

Queue counters: Queued packets Transmitted packets Dropped packets
0 best-effort 40 40 0
1 expedited-fo 0 0 0
2 assured-forw 0 0 0
3 network-cont 0 0 0

Logical interface ds-1/2/3:1.0 (Index 36) (SNMP ifIndex 1266) (Generation 153)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Protocol inet, MTU: 1500, Generation: 352, Route table: O
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.25.1/24, Local: 10.25.1.2, Broadcast: Unspecified,
Generation: 445
Protocol iso, MTU: 1500, Generation: 353, Route table: 0O
Flags: Is-Primary
Protocol inet6, MTU: 1500, Generation: 354, Route table: O
Flags: Is-Primary
Addresses, Flags: Is-Preferred
Destination: fe80::/64, Local: fe80::2a0:a5ff:fe3d:ac6, Broadcast: Unspecified,
Generation: 446
Addresses, Flags: Is-Preferred Is-Primary
Destination: feee::10:25:1:0/126, Local: feee::10:25:1:2,
Broadcast: Unspecified, Generation: 448

To view information about the fractional E1 interface, include the el-fpc/pic/port
option with the show interfaces command:

user@RouterA> show interfaces el-1/2/6 detail
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Physical interface: el-1/2/6, Enabled, Physical link is Up

Interface index: 89, SNMP iflndex: 1278, Generation: 341

Link-level type: PPP, MTU: 1504, Clocking: Internal, Speed: E1l, Loopback:None

FCS: 16, Framing: G704, Parent: cel-1/2/6 (Index 25)

Device flags : Present Running

Interface flags: Point-To-Point SNMP-Traps
Link flags : Keepalives

Hold-times : Up O ms, Down O ms

Keepalive settings: Interval 10 seconds, Up-count 1, Down-count 3
Keepalive statistics:

Input : 4 (last seen 00:00:05 ago)

Output: 3 (last sent 00:00:09 ago)
LCP state: Opened
NCP state: inet: Opened, inet6: Not-configured, iso: Not-configured, mpls:
Not-configured

CHAP state: Not-configured

Last flapped : 2002-10-04 18:28:27 PDT (00:01:07 ago)

Statistics last cleared: Never
Traffic statistics:

Input bytes : 189 0 bps
Output bytes : 478 0 bps
Input packets: 13 0 pps
Output packets: 28 0 pps
Queue counters: Queued packets Transmitted packets Dropped packet
0 best-effort 28 28
1 expedited-fo 0 0
2 assured-forw 0 0
3 network-cont 0 0
DS1 alarms : None

DS1 defects : None
DS1 BERT configuration:
BERT time period: 10 seconds, Elapsed: O seconds
Induced Error rate: 10e-0, Algorithm: Unknown (0)
Logical interface el-1/2/6.0 (Index 52) (SNMP ifIndex 1279) (Generation 169)
Flags: Point-To-Point SNMP-Traps Encapsulation: PPP
Bandwidth: 0
Protocol inet, MTU: 1500, Generation: 401, Route table: O
Flags: None
Addresses, Flags: Is-Preferred Is-Primary
Destination: 10.255.126/24, Local: 10.255.126.2, Broadcast: Unspecified

Generation: 525
Channelized 1Q Interfaces Solutions Page
Roadmap for Channelized 1Q Interface Configuration Examples on page 21

Roadmap for Configuring Channelized 1Q Interfaces on page 11
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This example applies class of service at the logical interface level on a clear channel
T3 interface derived from a channelized DS3 1Q interface. (For more information on
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configuring a channelized DS3 1Q interface, see “Example: Channelized DS3 1Q
Interface Configuration” on page 59.)

Configure a scheduler map, complete with the desired transmit rates, buffer sizes,
and service classes. Once the scheduler map is ready, enable logical interface-level
class of service with the per-unit-scheduler statement at the [edit interfaces
interface-name] hierarchy level. Also, configure a DLCI for each logical interface with
the dici dici-number statement at the [edit interfaces interface-name unit unit-number]
hierarchy level. Finally, configure the logical interfaces for class of service with the
scheduler-map and shaping-rate statements at the [edit class-of-service interfaces
interface-name unit unitnumber] hierarchy level. These statements specify which
scheduler map to associate with each logical interface and how much bandwidth to
reserve for the DLCI queues.

[edit]
interfaces {
ct3-3/1/0{
no-partition interface-type t3; # This converts the channelized DS3 1Q
}
13-3/1/0 {
per-unit-scheduler; # This enables scheduling at the logical interface level.
encapsulation frame-relay;
unit O {# The logical interface where scheduler map sched-0 takes effect.
dici 100; # The DLCI affected by scheduler map sched-0.
family inet {
address 10.40.1.1/30;
1
}
unit 1 {# The logical interface where scheduler map sched-1 takes effect.
dici 101; # The DLCI affected by scheduler map sched-1.
family inet {
address 10.40.2.1/30;
1
1
}
}
class-of-service {
interfaces {
t3-3/1/0 { # This specifies the channel where the scheduled DLCI is located.
unit O { # This specifies the logical interface for the first scheduled DLCI.
scheduler-map sched-0; # This applies a scheduler map to the first DLCI.
shaping-rate 10m; # This reserves bandwidth for scheduler map sched-O.
}
unit 1 { # This specifies the logical interface for the second scheduled DLCI.
scheduler-map sched-1; # Applies a scheduler map to the second DLCI.
shaping-rate 10m; # This reserves bandwidth for scheduler map sched-1.
}
}
}
scheduler-maps {
sched-0 { # This is where classes of service are associated with a scheduler.
forwarding-class assured-forwarding scheduler af;
forwarding-class best-effort scheduler be;
forwarding-class expedited-forwarding scheduler ef;

}
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sched-1 { # This is where classes of service are associated with a scheduler.
forwarding-class assured-forwarding scheduler af-1;
forwarding-class best-effort scheduler be-1;
forwarding-class expedited-forwarding scheduler ef-1;
}
}

schedulers {

af {
transmit-rate percent 10;
buffer-size percent 10;

}

be {
transmit-rate percent 20;
buffer-size percent 20;

}

ef {
transmit-rate percent 70;
buffer-size percent 70;

}

af-1 {
transmit-rate percent 10;
buffer-size percent 10;

}

be-1 {
transmit-rate percent 30;
buffer-size percent 30;

}

ef-1 {
transmit-rate percent 60;
buffer-size percent 60;

}

}
1

Verifying Your Work
To verify correct operation of class-of-service schedulers on a channelized IQ interface,
use the following commands:
m  show class-of-service forwarding-table

m  show class-of-service interface

user@router> show class-of-service interface t3-3/1/0
Physical interface: t3-3/1/0, Index: 169

Scheduler map: <default>, Index: 1

Logical interface: t3-3/1/0.0, Index: 68

Object Name Type Index

Scheduler-map sched-0 11204

Rewrite exp-default exp 2

Classifier ipprec-compatibility ip 5
Logical interface: t3-3/1/0.1, Index: 69

Object Name Type Index

Scheduler-map sched-1 7038
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Rewrite exp-default exp 2
Classifier ipprec-compatibility ip 5

Channelized 1Q Interfaces Solutions Page
Roadmap for Channelized 1Q Interface Configuration Examples on page 21

Roadmap for Configuring Channelized 1Q Interfaces on page 11

For additional information about channelized 1Q interfaces (including BERT support,
M13 C-bit parity, VT mapping, and other topics) or the original channelized interfaces,
see the following:

JUNOS Network Interfaces Configuration Guide
JUNOS Class of Service Configuration Guide
JUNOS System Basics Configuration Guide
JUNOS Interfaces Command Reference
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