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Nortel Networks NA Inc. Software License Agreement
NOTICE:  Please carefully read this license agreement before copying or using the accompanying software or
installing the hardware unit with pre-enabled software (each of which is referred to as “Software” in this Agree
BY COPYING OR USING THE SOFTWARE, YOU ACCEPT ALL OF THE TERMS AND CONDITIONS OF 
THIS LICENSE AGREEMENT. THE TERMS EXPRESSED IN THIS AGREEMENT ARE THE ONLY TERMS 
UNDER WHICH NORTEL NETWORKS WILL PERMIT YOU TO USE THE SOFTWARE. If you do not accept 
these terms and conditions, return the product, unused and in the original shipping container, within 30 days o
purchase to obtain a credit for the full purchase price.

1. License Grant. Nortel Networks NA Inc. (“Nortel Networks”) grants the end user of the Software (“Licensee”
personal, nonexclusive, nontransferable license: a) to use the Software either on a single computer or, if applic
a single authorized device identified by host ID, for which it was originally acquired; b) to copy the Software so
for backup purposes in support of authorized use of the Software; and c) to use and copy the associated user
solely in support of authorized use of the Software by Licensee. This license applies to the Software only and d
extend to Nortel Networks Agent software or other Nortel Networks software products. Nortel Networks Agent
software or other Nortel Networks software products are licensed for use under the terms of the applicable No
Networks NA Inc. Software License Agreement that accompanies such software and upon payment by the end
the applicable license fees for such software. 

2. Restrictions on use; reservation of rights. The Software and user manuals are protected under copyright laws
Nortel Networks and/or its licensors retain all title and ownership in both the Software and user manuals, inclu
any revisions made by Nortel Networks or its licensors. The copyright notice must be reproduced and included
any copy of any portion of the Software or user manuals. Licensee may not modify, translate, decompile, disas
use for any competitive analysis, reverse engineer, distribute, or create derivative works from the Software or 
manuals or any copy, in whole or in part. Except as expressly provided in this Agreement, Licensee may not c
transfer the Software or user manuals, in whole or in part. The Software and user manuals embody Nortel Ne
and its licensors’ confidential and proprietary intellectual property. Licensee shall not sublicense, assign, or oth
disclose to any third party the Software, or any information about the operation, design, performance, or 
implementation of the Software and user manuals that is confidential to Nortel Networks and its licensors; how
Licensee may grant permission to its consultants, subcontractors, and agents to use the Software at Licensee
provided they have agreed to use the Software only in accordance with the terms of this license.

3. Limited warranty.  Nortel Networks warrants each item of Software, as delivered by Nortel Networks and pro
installed and operated on Nortel Networks hardware or other equipment it is originally licensed for, to function
substantially as described in its accompanying user manual during its warranty period, which begins on the da
Software is first shipped to Licensee. If any item of Software fails to so function during its warranty period, as th
remedy Nortel Networks will at its discretion provide a suitable fix, patch, or workaround for the problem that m
included in a future Software release. Nortel Networks further warrants to Licensee that the media on which th
Software is provided will be free from defects in materials and workmanship under normal use for a period of 9
from the date Software is first shipped to Licensee. Nortel Networks will replace defective media at no charge
returned to Nortel Networks during the warranty period along with proof of the date of shipment. This warranty
not apply if the media has been damaged as a result of accident, misuse, or abuse. The Licensee assumes a
responsibility for selection of the Software to achieve Licensee’s intended results and for the installation, use, 
results obtained from the Software. Nortel Networks does not warrant a) that the functions contained in the so
will meet the Licensee’s requirements, b) that the Software will operate in the hardware or software combinatio
the Licensee may select, c) that the operation of the Software will be uninterrupted or error free, or d) that all d
in the operation of the Software will be corrected. Nortel Networks is not obligated to remedy any Software defe
cannot be reproduced with the latest Software release. These warranties do not apply to the Software if it has
altered, except by Nortel Networks or in accordance with its instructions; (ii) used in conjunction with another 
vendor’s product, resulting in the defect; or (iii) damaged by improper environment, abuse, misuse, accident, o
negligence. THE FOREGOING WARRANTIES AND LIMITATIONS ARE EXCLUSIVE REMEDIES AND ARE 
IN LIEU OF ALL OTHER WARRANTIES EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Licensee is responsib
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for the security of its own data and information and for maintaining adequate procedures apart from the Softw
reconstruct lost or altered files, data, or programs.

4. Limitation of liability.  IN NO EVENT WILL NORTEL NETWORKS OR ITS LICENSORS BE LIABLE FOR 
ANY COST OF SUBSTITUTE PROCUREMENT; SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES; OR ANY DAMAGES RESULTING FROM INACCURATE OR LOST DATA OR LOSS OF USE OR 
PROFITS ARISING OUT OF OR IN CONNECTION WITH THE PERFORMANCE OF THE SOFTWARE, EVE
IF NORTEL NETWORKS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. IN NO EVENT
SHALL THE LIABILITY OF NORTEL NETWORKS RELATING TO THE SOFTWARE OR THIS AGREEMENT 
EXCEED THE PRICE PAID TO NORTEL NETWORKS FOR THE SOFTWARE LICENSE.

5. Government Licensees. This provision applies to all Software and documentation acquired directly or indirectl
or on behalf of the United States Government. The Software and documentation are commercial products, lice
the open market at market prices, and were developed entirely at private expense and without the use of any 
Government funds. The license to the U.S. Government is granted only with restricted rights, and use, duplica
disclosure by the U.S. Government is subject to the restrictions set forth in subparagraph (c)(1) of the Comme
Computer Software––Restricted Rights clause of FAR 52.227-19 and the limitations set out in this license for c
agencies, and subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer Software clause of DFAR
252.227-7013, for agencies of the Department of Defense or their successors, whichever is applicable.

6. Use of Software in the European Community. This provision applies to all Software acquired for use within th
European Community. If Licensee uses the Software within a country in the European Community, the Softwa
Directive enacted by the Council of European Communities Directive dated 14 May, 1991, will apply to the 
examination of the Software to facilitate interoperability. Licensee agrees to notify Nortel Networks of any such
intended examination of the Software and may procure support and assistance from Nortel Networks.

7. Term and termination. This license is effective until terminated; however, all of the restrictions with respect t
Nortel Networks’ copyright in the Software and user manuals will cease being effective at the date of expiration
Nortel Networks copyright; those restrictions relating to use and disclosure of Nortel Networks’ confidential 
information shall continue in effect. Licensee may terminate this license at any time. The license will automati
terminate if Licensee fails to comply with any of the terms and conditions of the license. Upon termination for 
reason, Licensee will immediately destroy or return to Nortel Networks the Software, user manuals, and all co
Nortel Networks is not liable to Licensee for damages in any form solely by reason of the termination of this lic

8. Export and Re-export. Licensee agrees not to export, directly or indirectly, the Software or related technical 
or information without first obtaining any required export licenses or other governmental approvals. Without lim
the foregoing, Licensee, on behalf of itself and its subsidiaries and affiliates, agrees that it will not, without firs
obtaining all export licenses and approvals required by the U.S. Government: (i) export, re-export, transfer, or
any such Software or technical data, or any direct product thereof, to any country to which such exports or re-
are restricted or embargoed under United States export control laws and regulations, or to any national or res
such restricted or embargoed countries; or (ii) provide the Software or related technical data or information to 
military end user or for any military end use, including the design, development, or production of any chemica
nuclear, or biological weapons.

9. General. If any provision of this Agreement is held to be invalid or unenforceable by a court of competent 
jurisdiction, the remainder of the provisions of this Agreement shall remain in full force and effect. This Agreem
will be governed by the laws of the state of California.

Should you have any questions concerning this Agreement, contact Nortel Networks, 4401 Great America Pa
P.O. Box 58185, Santa Clara, California 95054-8185.

LICENSEE ACKNOWLEDGES THAT LICENSEE HAS READ THIS AGREEMENT, UNDERSTANDS IT, AND 
AGREES TO BE BOUND BY ITS TERMS AND CONDITIONS. LICENSEE FURTHER AGREES THAT THIS 
AGREEMENT IS THE ENTIRE AND EXCLUSIVE AGREEMENT BETWEEN NORTEL NETWORKS AND 
LICENSEE, WHICH SUPERSEDES ALL PRIOR ORAL AND WRITTEN AGREEMENTS AND 
COMMUNICATIONS BETWEEN THE PARTIES PERTAINING TO THE SUBJECT MATTER OF THIS 
AGREEMENT. NO DIFFERENT OR ADDITIONAL TERMS WILL BE ENFORCEABLE AGAINST NORTEL 
NETWORKS UNLESS NORTEL NETWORKS GIVES ITS EXPRESS WRITTEN CONSENT, INCLUDING AN
EXPRESS WAIVER OF THE TERMS OF THIS AGREEMENT.
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Preface

This guide describes Asynchronous Transfer Mode (ATM) Data Exchange 
Interface (DXI) and what you do to start and customize ATM DXI services on
Nortel Networks™ router.

Before You Begin

Before using this guide, you must complete the following procedures. For a n
router:

• Install the router (see the installation guide that came with your router).

• Connect the router to the network and create a pilot configuration file (se
Quick-Starting Routers, Configuring BayStack Remote Access, or Connecting 
ASN Routers to a Network).

Make sure that you are running the latest version of Nortel Networks BayRS™ and 
Site Manager software. For information about upgrading BayRS and Site 
Manager, see the upgrading guide for your version of BayRS.
308608-14.00 Rev 00 xiii
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Text Conventions

This guide uses the following text conventions:

bold text Indicates command names and options and text that
you need to enter.

Example: Enter show ip {alerts | routes }.

Example: Use the dinfo  command. 

italic text Indicates file and directory names, new terms, book 
titles, and variables in command syntax descriptions.
Where a variable is two or more words, the words are
connected by an underscore.

Example: If the command syntax is:
show at <valid_route>
valid_route is one variable and you substitute one valu
for it.

screen text Indicates system output, for example, prompts and 
system messages.

Example: Set Trap Monitor Filters

separator ( > ) Shows menu paths. 

Example: Protocols > IP identifies the IP option on th
Protocols menu. 

vertical line ( | ) Separates choices for command keywords and 
arguments. Enter only one of the choices. Do not typ
the vertical line when entering the choice.

Example: If the command syntax is:
show ip {alerts | routes }, you enter either:
show ip alerts or show ip routes , but not both.
xiv 308608-14.00 Rev 00
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Acronyms

AAL ATM adaptation layer

ALC Adaptation Layer Controller

ARP Address Resolution Protocol

ATM Asynchronous Transfer Mode

B-ISDN Broadband Integrated Services Digital Network

CPCS common part convergence sublayer

CS convergence sublayer

CSU channel service unit

DCE data communications equipment

DSU data service unit

DTE data terminal equipment

DXI Data Exchange Interface

FRE Fast Routing Engine

ILI Intelligent Link Interface

ILMI Interim Local Management Interface

IP Internet Protocol

ITU-T International Telecommunications Union – 
Telecommunication Standardization Sector

LMI Local Management Interface

MAC media access control

OSI Open Systems Interconnection

OSPF Open Shortest Path First

PDU protocol data unit

PVC permanent virtual circuit

SAP service access point

SAR segmentation and reassembly

SDU service data unit

SMDS switched multimegabit data service
308608-14.00 Rev 00 xv
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Hard-Copy Technical Manuals

You can print selected technical manuals and release notes free, directly from
Internet. Go to support.baynetworks.com/library/tpubs/. Find the product for 
which you need documentation. Then locate the specific category and mode
version for your hardware or software product. Using Adobe Acrobat Reader,
can open the manuals and release notes, search for the sections you need, a
them on most standard printers. You can download Acrobat Reader free from
Adobe Systems Web site, www.adobe.com.

You can purchase selected documentation sets, CDs, and technical publicati
through the collateral catalog. The catalog is located on the World Wide Web 
support.baynetworks.com/catalog.html and is divided into sections arranged 
alphabetically: 

• The “CD ROMs” section lists available CDs.

• The “Guides/Books” section lists books on technical topics.

• The “Technical Manuals” section lists available printed documentation se

SNAP Subnetwork Access Protocol

SNMP Simple Network Management Protocol

VC virtual circuit

VCC virtual channel connection

VCI virtual channel identifier

VPC virtual path connection

VPI virtual path identifier

WAN wide area network
xvi 308608-14.00 Rev 00
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How to Get Help

If you purchased a service contract for your Nortel Networks product from a 
distributor or authorized reseller, contact the technical support staff for that 
distributor or reseller for assistance.

If you purchased a Nortel Networks service program, contact one of the follow
Nortel Networks Technical Solutions Centers:

Technical Solutions Center Telephone Number

Billerica, MA 800-2LANWAN (800-252-6926)

Santa Clara, CA 800-2LANWAN (800-252-6926)

Valbonne, France 33-4-92-96-69-68

Sydney, Australia 61-2-9927-8800

Tokyo, Japan 81-3-5402-7041
308608-14.00 Rev 00 xvii
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Chapter 1
Starting ATM DXI

This chapter describes how to set up a synchronous interface to run the defa
ATM DXI configuration.

Before You Begin

Before you can start ATM DXI on your router, you must:

1. Open a configuration file.

2. Specify router hardware (if using a local mode configuration file).

3. Select the link or net module interface on which you are enabling ATM D

If you have questions about how to perform any of these preliminary tasks, ref
Configuring and Managing Routers with Site Manager.

The Technician Interface allows you to modify parameters by issuing set  and 
commit  commands with the MIB object ID. This process is equivalent to 
modifying parameters using Site Manager.

For more information about using the Technician Interface to access the MIB
refer to Using Technician Interface Software.

Caution: The Technician Interface does not validate parameter entries. 
Entering an invalid value can corrupt your configuration.
308608-14.00 Rev 00 1-1
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Adding ATM DXI to the Router

Adding ATM DXI on a router requires:

1. Creating an ATM DXI Circuit

2. Enabling Protocols on an ATM DXI Circuit

3. Adding PVCs to an ATM DXI Circuit

To edit the ATM DXI Interface parameters, which define the ATM interface to 
physical line, refer to Chapter 4.

Creating an ATM DXI Circuit

To create an ATM DXI circuit on an interface:

1. Select ATM DXI from the WAN Protocols window.

2. Click on OK.

Site Manager creates the global framework for an ATM DXI circuit.

Enabling Protocols on an ATM DXI Circuit

To enable protocols on the ATM DXI circuit:

1. Select the protocols you want to enable on this circuit from the Select 
Protocols window.

2. Click on OK.

For each protocol you select, the Configuration Manager displays a 
protocol-specific window prompting you for required information. If you 
need assistance in responding to any queries, consult the appropriate 
configuration guide.

When you finish configuring the protocols, Site Manager displays the 
Configuration Manager window.

Note: The WAN Protocols window opens after you select a link or net module
connector that requires a WAN protocol.
1-2 308608-14.00 Rev 00
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Adding PVCs to an ATM DXI Circuit

You must add at least one PVC to an ATM DXI circuit for it to function. To add
PVC:

1. From the Configuration Manager window, select Protocols > ATM DXI > 
Interfaces.

The ATM DXI Interface List window opens. The new ATM DXI interface 
appears highlighted at the top of the window.

2. Click on the PVCs button.

The ATM DXI PVC List window opens.

3. Click on Add.

The ATM DXI Virtual Circuit window opens.

4. Supply the following information:

• A VPI (virtual path identifier) number. You must enter a valid VPI 
number. The range for the VPI number varies depending on the DXI 
Mode specified in the ATM DXI Interface List window. Since we are 
using the default DXI Mode in this section, enter a value between 0 a
15 for the VPI number.

• A VCI (virtual circuit identifier) number. You must enter a valid VCI 
number. The range for the VCI number varies depending on the DXI 
Mode specified in the ATM DXI Interface List window. Since we are 
using the default DXI Mode in this section, enter a value between 32 
63 for the VCI number.

Caution: The DXI mode default setting (Mode 1A) defines specific virtual 
path identifier (VPI) and virtual channel identifier (VCI) ranges for this PVC. 
Make sure you want to use DXI Mode 1A before continuing. Refer to 
“Changing the DXI Mode,” in Chapter 4, for more information about 
modifying the DXI mode setting.

Site Manager: VPI Number: page A-1

Site Manager: VCI Number: page A-2
308608-14.00 Rev 00 1-3
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5. Click on OK.

Site Manager returns you to the ATM DXI PVC List window. The default 
mode of the PVC you just added is GROUP ACCESS. If you want to cha
any of the parameters on the ATM DXI PVC List window, refer to Chapter
“Customizing ATM DXI PVCs,” for instructions.

6. Click on Done.

Site Manager returns you to the ATM DXI Interface List window.

7. Click on Done.

Site Manager returns you to the Configuration Manager window.

Deleting ATM DXI from the Router

To delete ATM DXI from all interfaces on the router:

1. From the Configuration Manager window, select Protocols > ATM DXI > 
Delete ATM.

Site Manager asks

Do you REALLY want to delete ATM?

2. Click on OK.

Site Manager deletes ATM DXI from the router and returns to the 
Configuration Manager window.

Note: ATM DXI does not allow duplicate VPI/VCI pairs on the same physical 
interface. However, duplicate VPI/VCI pairs can exist as long as they reside o
separate physical interfaces.

Note: To add another PVC with the default configuration, repeat Steps 3, 4, 
and 5. When you finish adding PVCs, go to Step 6.

Note: Refer to Chapter 5 for instructions on how to delete individual PVCs 
from an ATM DXI interface.
1-4 308608-14.00 Rev 00
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Where to Go Next

Use the following table to determine where you want to go next. 

For information about Go to

General ATM DXI information Chapter 2

Specific ATM DXI features and how we implement them Chapter 3

Customizing an ATM DXI interface Chapter 4

Customizing ATM DXI PVCs Chapter 5

Site Manager parameter descriptions Appendix A

Site Manager defaults Appendix B
308608-14.00 Rev 00 1-5
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Chapter 2
Understanding ATM DXI Concepts

This chapter discusses the concepts behind the ATM Data Exchange Interfac
(DXI) protocol and how we implement this service in Nortel Networks routers

In this chapter, you can:

• Read more about ATM DXI and how it works

• Read about the kinds of support that a router running ATM DXI provides

• Review the notes describing how Nortel Networks implements special AT
DXI features.

ATM DXI versus ATM

You can access an ATM network using a synchronous (that is, HSSI, V.35, or
RS-449) connection or a direct ATM connection. When using a synchronous 
connection, you must use ATM DXI.

Unlike an ATM interface that connects directly to an ATM network, a Nortel 
Networks synchronous link module works with a Fast Routing Engine (FRE® or 
FRE-2) to form an Intelligent Link Interface (ILI) pair. This ILI pair uses ATM 
DXI as a wide area network (WAN) protocol to connect to an ATM data servic
unit/channel service unit (DSU/CSU). The DSU/CSU then converts these pac
into uniform 53-byte cells for transmission over the ATM network (Figure 2-1).
308608-14.00 Rev 00 2-1
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Figure 2-1. How ATM DXI Works

ATM DXI Support

A router running ATM DXI provides the following support:

• Routing IP, IPX, XNS, DECnet Phase IV, AppleTalk, and VINES traffic ov
the ATM network

• MAC-level transparent bridging over the ATM network

• Multiprotocol encapsulation functions defined in RFC 1294 and RFC 148
enabling concurrent bridging and multiprotocol routing support on the sam
PVC

• A convergence sublayer (CS) function compatible with AAL 3/4 and AAL 
as defined in Section 1 of the ITU-T (formerly CCITT) B-ISDN Protocol 
Reference Model (PRM)

• Error checking

• ATM DXI Link Management Interface (LMI), including Simple Network 
Management Protocol (SNMP) Proxy support -- a proprietary version of t
LMI -- available only when using Mode 2 Proprietary DXI encapsulation w
a Digital Link DSU/CSU.

• Broadcasting and multicasting support

DSU/CSU DSU/CSU

RouterRouter

T1 or T3 T1 or T3

HSSI or V.35/RS-449

ATM
Network

ATM0007A
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• Address Resolution Protocol (ARP) and Inverse ARP support

The DSU/CSU supports the following layers:

• Segmentation and Reassembly (SAR) sublayer of the ATM adaptation la
(AAL)

• ATM layer defined in the B-ISDN PRM

• Physical layer interface to the ATM network through DS1 and DS3

Multiprotocol Encapsulation

Multiprotocol encapsulation enables the router to multiplex and demultiplex 
bridged or routed protocol data units (PDUs).

For transmission, this function adds a header from 2 through 8 octets in leng
the PDU to allow decoding. The decoding process determines the proper ser
access point (SAP).

When receiving packets, this function evaluates the header to determine whe
the PDU is a valid routed or bridged packet. If it is valid, this function then str
the header from the packet and passes it to the appropriate SAP for routing o
bridging.

AAL Sublayer Support

The CS in the router logically connects to the SAR in the DSU/CSU using a 
common interface defined by the ATM DXI protocol. The ATM DXI protocol 
interface transfers PDUs between the CS and the SAR. Figure 2-2 shows the 
functional division of the AAL sublayers between the router and the DSU/CS
308608-14.00 Rev 00 2-3



Configuring ATM DXI Services

e 
tains 
IB 
Figure 2-2. AAL Layer Division Between Bridge/Router and DSU/CSU

ATM DXI Error Checking

The ATM DXI verifies

• That the VPI/VCI is valid for the PVCs configured for that ATM circuit.

• The header format that the value of the DXI Mode parameter defines.

• That the BTag field in the CS_PDU header is equal to the ETag field in th
CS_PDU trailer and ensures that the frame size is valid. If the packet con
an invalid header, the router drops the packet, updates the appropriate M
statistic, and logs the appropriate event.

Upper
layer

protocols

SAR
sublayer

Bridge/Router

DSU/CSU

Multiprotocol
encapsulation

Convergence
sublayer

Physical
layer

AAL

ATM DXI

ATM DXI

ATM DXI

ATM0008A

ATM
layer
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Refer to “ATM DXI Modes of Operation” later in this chapter for details.

ATM DXI LMI Support

The router supports a proprietary version of the ATM DXI Local Managemen
Interface (LMI). This proprietary version of the LMI was a precursor to the 
standardized ATM Forum version. 

LMI uses an SNMP-like protocol to query network management statistics 
maintained on the DSU/CSU MIB. The DSU/CSU may also send asynchrono
events in the form of trap messages to the router.

Simulated Multicast Packet Support

ATM DXI supports multicast packets, enabling the router to take advantage o
multicast functionality, if it is available from the ATM network. ATM multicastin
reserves select network-assigned VPIs/VCIs as multicast addresses. The AT
network maps multiple recipients to a single VPI/VCI and delivers copies of a
ATM cells to each member of the address group. As a cell passes through th
ATM network, the network manipulates the cell to reveal the actual source to
cell recipient.

If no multicast address is available for the protocol (because the network inte
has direct PVC access, you have not set up the service yet, or the VPI/VCI ha
been entered in the Adjacent Host Table), ATM DXI simulates a broadcast pa
by forwarding a copy of the message to each known PVC.

Simulated multicasting is generally used in certain address resolution techniq
and for applications that require the delivery of identical information to multip
recipients.

Note: The ETag and BTag fields verify that the reassembled AAL3/4 common
part convergence sublayer (CPCS) frame is not just two frames concatenate
together. If these two fields do not match, then the frame is most likely the 
concatenation of two frames. 
308608-14.00 Rev 00 2-5
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ARP and Inverse ARP Support

ATM DXI supports the Address Resolution Protocol (ARP), enabling the route
dynamically resolve IP network layer protocol-to-VPI/VCI address mappings.
ATM DXI learns the PVC address by detecting the PVC that received the AR
response.

ATM DXI also supports Inverse ARP. However, you can only use Inverse ARP
both the local and remote router support it.

Nortel Networks uses proprietary methods for ARP and Inverse ARP. These 
methods are incompatible with third-party equipment (that is, equipment using
specifications in RFC 1577).

ATM DXI Implementation Notes

Some special features follow regarding how Nortel Networks implements ATM
DXI. We recommend that you read this section before attempting to customiz
your ATM DXI interface or PVCs.

Configuring Synchronous Lines for ATM DXI

If you enable ATM DXI on a circuit, Site Manager automatically sets synchron
line parameters as follows:

For more information about these parameters, refer to Configuring WAN Line 
Services.

Parameter Value

BOFL Disable

Promiscuous Enable

Service Transparent

WAN Protocol ATM DXI
2-6 308608-14.00 Rev 00
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ATM DXI Modes of Operation

The ATM Forum’s ATM DXI specification defines three modes of operation, ea
with a different set of operations and data transfer between the data terminal
equipment (DTE; that is, the router) and the data communications equipmen
(DCE; that is, the DSU/CSU). The combination of the router link module and
DSU/CSU provides a User-to-Network Interface (UNI) to the ATM network.

The modes of operation are as follows:

Mode 1A

Using this mode, the DTE encapsulates the DTE service data unit (SDU) into
DXI frame and transmits it to the DCE. This mode operates with AAL 5 only. 
AAL 5 functions are performed by the DTE; the DCE performs the AAL 5 and
ATM layer functions.

Mode 1B

This mode serves the same purpose as Mode 1A but offers additional suppo
AAL 3/4 for at least one VPI/VCI.

Mode 2

This mode allows the DTE to perform the AAL 3/4 CPCS encapsulation for th
DTE SDU, then puts this PDU into an ATM DXI frame. The DSU/CSU then 
modifies the frame to support either AAL 3/4 or AAL 5.

The DSU/CSU performs AAL functions based on whether the virtual channel
connection is set for AAL 3/4 or AAL 5.

Mode 2 Proprietary

In addition to the three modes described by the ATM Forum, our implementa
of the ATM DXI specification defines a fourth mode of operation: Mode 2 
Proprietary.

This mode is a proprietary version of Mode 2 used prior to the development o
ATM Forum’s standard Mode 2. This version of Mode 2 has some DXI heade
differences from the standard Mode 2 and it handles only AAL 3/4.
308608-14.00 Rev 00 2-7
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Figure 2-3 illustrates how each mode handles data transfer from the router to 
DSU/CSU.

Figure 2-3. DXI Modes of Operation

To select a mode for your router, configure the DXI Mode parameter (refer to
“Interface Parameters” in Appendix A for details).

Note: Use this mode if your configuration uses pre-ATM Forum DXI
DSU/CSU devices (for example, a Digital Link DL3200).

Mode 1A Mode 1B Mode 2/Mode 2 Proprietary

Mode 1A Mode 1B Mode 1B Mode 2 Mode 2

AAL  3/4

AAL  3/4

AAL 3/4 AAL  3/4

AAL  3/4AAL 3/4

AAL 5 AAL 5 AAL 3/4 AAL  5 AAL  3/4

DSU/CSU DSU/CSUDSU/CSU

ATM0009A
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Access Modes for ATM DXI Services

You can enable each ATM PVC to function in one of three access modes: group 
access, direct access, or hybrid access. Within the same ATM physical interface 
you can configure PVCs to use different modes. The following sections desc
the access modes.

Group Access Mode

In group access mode, upper-layer protocols treat each ATM network interfac
a single access point to the switched network. They use a single network add
to send all traffic destined for the switched network to the ATM network interfa
Figure 2-4 shows a conceptual drawing of group access mode (the default).

Figure 2-4. Group Access Mode

Group access supports the following protocols: IP, IPX, XNS, DECnet Phase
AppleTalk, VINES, and transparent bridging. Of the three modes, group acce
uses network addressing most efficiently and is the easiest to configure. Altho
you need to configure each PVC manually for group access mode, you need
define and associate protocols with the ATM network interface. All the group 
access mode PVCs you configure for a given ATM interface carry the protoco
you select and configure to run on that interface.

Note: When you configure group access mode, the PVCs all use the AAL type
that you set for the ATM DXI interface (that is, the value of the CS PDU 
Encapsulation parameter set in the ATM DXI Interface List window).

Site A

Upper layer
protocol

Site B

Site C

PVC

PVC
PVC
PVC

ATM 
network

 interface

Site D

ATM
network

ATM0010A
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In a bridged environment, use group access only for fully meshed configurati
or in hub/spoke environments in which the spokes need not communicate. In
nonbridged environment, you can use group access in any configuration that
not require protocols residing on separate PVCs (that is, where all PVCs acc
the same protocols).

Group access works best in either fully meshed environments or in nonmesh
environments where systems not directly connected to each other have no n
communicate. There are, however, ways to configure upper-layer protocols, l
IP or IPX, to allow systems in nonmeshed networks to fully communicate. Re
to the appropriate upper-layer protocol documentation for more information.

Direct Access Mode

In direct access mode, upper-layer protocols treat the ATM network as a seri
point-to-point connections (Figure 2-5). The upper-layer protocols view each 
PVC as an individual network interface. You can, therefore, configure each d
mode PVC individually. This is helpful if you have different network sites usin
different types of data encapsulation.

Figure 2-5. Direct Access Mode

Direct access supports the following protocols: IP, IPX, XNS, DECnet Phase
AppleTalk, VINES, and bridging. If you use direct access mode, you must 
configure each PVC manually and assign protocols to run on each PVC. This
mode allows you to dedicate a PVC to a particular protocol, but at the expen
some configuration overhead, memory, and address space.

PVC

PVC

PVC

PVC

Upper layer
protocol

Site A

Site B

Site C

Site D

ATM
network

ATM0011A
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Direct access mode is best suited to small, nonmeshed configurations, or to 
configurations in which protocols must reside on separate PVCs.

Hybrid Access Mode

Hybrid access mode combines characteristics of group and direct access mo
works best for nonmeshed network configurations that use both bridging and
routing over a single ATM DXI interface. This mode is also best for spanning 
bridging.

If your network combines bridging and routing over the same interface, you n
only need PVCs in group access mode for routing, but you also need bridgin
operate over these same PVCs. Since group access mode does not allow fo
bridging in nonmeshed environments, you must use hybrid access mode. In 
mode, a PVC behaves like a direct access PVC for bridging while maintainin
group access characteristics for routing protocols (Figure 2-6).

Figure 2-6. Hybrid Access Mode

Note: Be aware that the maximum number of PVCs you can configure in 
direct access mode varies, depending on the configuration of the router, the 
number of protocols running on the circuits, and the number of routing entries

SITE A

Bridge protocol sees two interfaces
to the network

I

I = Interface

Routing
protocol

Bridge 
protocol

SITE B

Direction of data
ATM
network interface

Hybrid PVC

Hybrid PVC

Routing protocol sees
one interface to the network

  ATM
Network

I

I
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For hybrid access mode, you must configure all PVCs manually and assign 
bridging protocols to run on each PVC. Hybrid access supports all protocols 
are available for the ATM interface: IP, IPX, XNS, DECnet Phase IV, AppleTa
VINES, and bridging.

Before you configure hybrid access on your router, carefully evaluate the type
routers you are connecting in your network. For example, combining Series 7
routers running in group access bridge mode with Series 7 (or later) routers 
running in hybrid access mode may cause broadcasting or spanning tree prob
If you plan to configure such a network, contact the Nortel Networks Technic
Solutions Center.

Using Hybrid Access for Transparent Bridging

In Figure 2-7, traffic bridges between Sites A and B. The bridge (Router 1) run
on an ATM DXI interface and its configuration defines the PVCs as group acc
mode. In the figure:

1. The bridge receives data from Site A.

2. If the bridge does not recognize the destination address, it tries to direct t
through another bridge port. 

3. With the PVCs in group access mode, the ATM bridge port views the path
Site A and Site B as the same.

4. Because the bridge does not send out data on the same bridge port from 
it just received it, the bridge does not direct the data to Site B.

5. As a result, in this example, you need to use hybrid access mode.

Note: When you select hybrid access mode for a PVC, Site Manager provide
only three protocol options: Bridge, Spanning Tree, and Native Mode LAN 
(NML). These protocols, as well as the protocols that are on the ATM 
interface, can run on the PVC.
2-12 308608-14.00 Rev 00
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Figure 2-7. Example of a Bridged Network

If you define the PVCs to be in hybrid access mode (refer to Figure 2-6), each 
PVC acts as a bridge port. This enables the bridge running on the ATM interf
to view the traffic from Site A as arriving on a different port than that of Site B
When the bridge sends out data, it now has access to all of its ports, includin
port that accesses Site B. Therefore, data from Site A can reach Site B.

Using Hybrid Access for Routing

In hybrid access mode, routing protocols view the ATM network interface in te
of group access PVCs, as described in the “Group Access Mode” section, earlier 
in this chapter.

ATM DXI and Multipath Support

Our implementation of ATM DXI provides multipath redundancy. This means, 
example, that if there are two physical lines and one line fails, the other takes
the task of transmission (redundancy). If both lines are working, the router us
both lines simultaneously (multipath).

C

D

Router 1

B

A
Bridge port sees one
path to Sites A and B

Router 2

Router 3

E

F

Site A Site B

  ATM
network
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The multipath feature lets you group several lines that back up one another t
ensure that information makes it across the network. Figure 2-8 shows a network 
with two physical links across the ATM network.

Figure 2-8. Multipath Network

In this example, when the router receives traffic destined for the network, it 
alternately chooses Path A or Path B, at random, to transmit the data. The ro
uses both lines, simultaneously, to balance the load. If one of these connecti
fails, the router uses the remaining path.

You can configure multipath for direct access mode PVCs only. The most 
significant part of configuring multipath is how you set a PVC’s VPI/VCI pair. 
This number identifies each PVC, thereby identifying a path for the router to 
direct data out to the network.

See “Setting PVCs for Multipath Mode,” in Chapter 3 for instructions on 
configuring multiple PVCs to run in multipath mode.

Note: If you use multipath mode, packets traveling on the two paths may 
arrive at their destination out of sequence. Some protocols do not tolerate 
packets arriving out of sequence. As a result, you may experience poor 
performance or failures.

Path A

Path B
Router Router

  ATM
Network
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ATM Layers

The B-ISDN protocol reference model, on which ATM is based, consists of fo
layers. Each layer communicates only with the layer either directly above it o
directly below it. Figure 2-9 shows the B-ISDN ATM protocol reference model.

Figure 2-9. B-ISDN ATM Protocol Reference Model

The following layers relate directly to how Nortel Networks routers support AT
DXI:

• ATM layer

• ATM adaptation layer (AAL) 

The ATM layer defines how two nodes transmit information between them. It i
concerned with the format and size of the cells and the contents of the heade
The addresses of the cells are meaningful only to the two adjacent local nod
(that is, usually not to the end nodes).

The ATM adaptation layer (AAL) converts higher-layer protocol data into format
that are compatible with the requirements of the ATM layer, enabling ATM to 
handle different types of information all within the same format.

Higher Protocol layer

ATM
adaptation

layer
(AAL)

Convergence sublayer (CS)

Segmentation and reassembly sublayer (SAR)

ATM layer

Transmission convergence sublayer

Physical medium dependent sublayer (PMD)
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The AAL is divided into two sublayers: the convergence sublayer (CS) and the 
segmentation and reassembly (SAR) sublayer. These two sublayers convert 
variable-length messages into 48-byte segments, while ensuring the integrity
the data.

The CCITT (now ITU-T) has defined different types of AALs to handle differe
kinds of traffic. Nortel Networks routers support AAL 3/4 and AAL 5. The nex
two sections describe the AAL process.

AAL 3/4

In the AAL 3/4 process, a convergence sublayer (CS) header and trailer enve
the data from the higher layer protocols, creating a CS protocol data unit (PD

AAL 3/4 divides the PDU into 44-octet segments. Each segment is encapsul
with a segmentation and reassembly (SAR) header and trailer, creating a 48
SAR PDU. This 48-octet SAR PDU is the payload of the ATM cell (Figure 2-10).

Figure 2-10. ATM Adaptation Layer 3/4
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AAL 5

In AAL 5, only a trailer attaches to the data from the higher layer protocols to
create a CS PDU. AAL 5 divides the PDU into a 48-octet SAR PDU; howeve
does not add an SAR header and trailer. This 48-octet SAR PDU becomes th
payload of the ATM cell (Figure 2-11).

Figure 2-11. ATM Adaptation Layer 5

Note: AAL 5 does not attach an SAR header or trailer to the PDU 

Service data unit (SDU)

SAR PDU

ATM cell

SDU

SAR PDU
SAR PDU

ATM cell
ATM cell

AAL 5
Convergence

sublayer

AAL 5
SAR
layer

ATM
layer

AAL
layer

Service
class

Trailer

ATM0005A
308608-14.00 Rev 00 2-17



Configuring ATM DXI Services

e 
 
n 

he 

mon 
he 

lated 
up 

hs, 
ay 

th, 
Data Transmission

Data transmission (also called cell switching) through the ATM network relies on 
the establishment of logical connections between ATM entities. ATM is a 
connection-oriented service. This means that an ATM entity cannot transmit 
information until it establishes a connection with a receiving entity. These 
connections consist of virtual channels, virtual paths, and transmission paths.

A virtual channel is a logical connection between two communicating ATM 
entities. Each virtual channel may carry a different protocol or traffic type. Th
virtual channel transports cells that have a common identifier. The identifier is
called the virtual channel identifier (VCI) and is part of the cell header. You ca
establish virtual channels permanently or set them up dynamically, allowing t
network to adjust itself to the traffic demand. 

A virtual path is a set of virtual channels between a common source and 
destination. The virtual channels in a virtual path logically associate to a com
identifier. This identifier is called the virtual path identifier (VPI) and is part of t
cell header. You can base cell switching on either the VPI alone, or on a 
combination of the VPI and VCI.

Virtual paths enable you to separate network transport functions into those re
to an individual logical connection (virtual channel) and those related to a gro
of logical connections (virtual path).

A transmission path is a physical connection that comprises several virtual pat
each virtual path containing several virtual channels. The transmission path m
support multiple virtual paths across a single connection to the network.

Figure 2-12 shows the relationships between the virtual channel, the virtual pa
and the transmission path.
2-18 308608-14.00 Rev 00
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Figure 2-12. ATM Transmission Components

For More Information

For more information about ATM, refer to the following documents:

ATM Forum. ATM Data Exchange Interface Specification. Version 1.0. August 
1993.

ATM Forum. ATM User-Network Interface Specification. Version 3.0. September
1993.

Bellcore Document SR-NWT-001763, Issue 1. Preliminary Report on Broadband 
ISDN Transfer Protocols. December 1990.

———, FA-NWT-001109. Broadband ISDN Transport Network Elements 
Framework Generic Criteria. December 1990.

———, FA-NWT-001110. Broadband ISDN Switching System Framework 
Generic Criteria. December 1990.

Bradley, T., Brown, C., and Malis, A. Multiprotocol Interconnect over Frame 
Relay. RFC 1294. Network Working Group. January 1992.

De Prycker, M. Asynchronous Transfer Mode: Solution for Broadband ISDN. Ellis 
Horwood Limited, 1991.
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Handel, R. and Huber, M. Integrated Broadband Networks: An Introduction to 
ATM-Based Networks. Reading, Massachusetts: Addison-Wesley Publishing 
Company, 1991.

Heinanen, J. Multiprotocol Encapsulation over ATM Adaptation Layer 5.
RFC 1483. Network Working Group. July 1993.

Where to Go Next

Use the following table to determine where you want to go next. 

For information about Go to

Starting ATM DXI Chapter 1

General ATM DXI information Chapter 2

Specific ATM DXI features and how we implement them Chapter 3

Customizing an ATM DXI interface Chapter 4

Customizing ATM DXI PVCs Chapter 5

Site Manager parameter descriptions Appendix A

Site Manager defaults Appendix B
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Chapter 3
ATM DXI Window Basics

This chapter provides some guidelines for using Site Manager ATM DXI 
windows. For more detailed instructions on specific Site Manager buttons or m
selections, refer to Configuring and Managing Routers with Site Manager.

Adding or Copying PVCs

When adding or copying a PVC, keep the following in mind:

• Whether you add or copy a PVC, you can always customize it later.

• When you run PVCs in direct or hybrid access mode, the copy function co
all of the existing PVC-specific information to the new PVC. However, this
function does not copy the protocols that you have selected and configure
that PVC. You must reselect and reconfigure any desired protocols for th
newly copied PVC.

Setting PVCs for Multipath Mode

Setting PVCs in Multipath Mode provides a form of redundancy. For example
there are two physical lines and one line fails, the other takes over transmiss
(redundancy). If both lines are working, the router uses both lines simultaneo
(multipath).
308608-14.00 Rev 00 3-1
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The multipath feature lets you group two or more PVCs to ensure that informa
makes it across the network. When setting PVCs for multipath mode, keep th
following in mind:

• The PVCs must have the same VCI and VPI numbers.

• You can only set direct access PVCs to operate in multipath mode.

To set PVCs to use multipath mode:

1. From the Configuration Manager window, select Protocols > ATM DXI > 
Interfaces.

The ATM DXI Interface List window opens.

2. Click on PVCs.

The ATM DXI PVC List window opens.

3. Select the first PVC you want to run in multipath mode.

4. Click on Multipath.

The Multipath Selection window opens. This window shows all PVCs tha
you can set for multipath mode, along with the PVC you selected.

5. Select a PVC that you want to group with the first PVC.

6. Click on Select.

The ATM DXI PVC List window opens.

7. Repeat this procedure until you select all of the PVCs that you want to 
run in multipath mode.
3-2 308608-14.00 Rev 00
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Managing Protocols

As long as your interface contains at least one PVC, you can add, delete, or 
bridging/routing protocols. However, which protocol menu you use depends o
the access mode of the PVC. Table 3-1 shows the appropriate protocol menu to 
use for each access mode.

Use the following path to access the Circuit Definition window:

Use the following path to access the ATM DXI PVC List window:

For each protocol you add, you must enter any required protocol-specific 
information. If you need assistance in responding to any queries, consult the
appropriate guide.

Table 3-1. Locating a Protocol Menu

PVC Access Mode Circuit Definition Window ATM DXI PVC List Window

Group ✔

Hybrid ✔

Direct ✔

Configuration Manager > Sync  > Edit Circuit  > Group Protocols

Configuration Manager > Protocols > ATM DXI > Interfaces > PVCs > Protocols

Note: Selecting the bridge protocol for a hybrid or direct mode PVC 
automatically sets Multiprotocol Encapsulation to Enable.
308608-14.00 Rev 00 3-3
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Where to Go Next

Use the following table to determine where you want to go next. 

For information about Go to

Starting ATM DXI Chapter 1

General ATM DXI information Chapter 2

Customizing an ATM DXI interface Chapter 4

Customizing ATM DXI PVCs Chapter 5

Site Manager parameter descriptions Appendix A

Site Manager defaults Appendix B
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Chapter 4
Customizing an ATM DXI Interface

Once you add ATM DXI to your router, you may want to customize the ATM D
interface for your specific network configuration.

Enabling or Disabling the Interface

By default, you enable the synchronous interface when you start ATM DXI. 
However, you can enable or disable the interface at any time.

Entering an Interface Description

Site Manager allows you to enter an alphanumeric description of the interface
description can contain up to 63 alphanumeric characters or spaces. Though
entering a description is optional, this management feature helps you easily 
identify the interface.

Note: You must first add ATM DXI to the router before you can customize the 
ATM DXI interface. For instructions on how to start ATM DXI, or how to add 
additional ATM DXI interfaces, refer to Chapter 1.

Site Manager: Enable: page A-2

Site Manager: Interface Description: page A-2
308608-14.00 Rev 00 4-1
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Changing the DXI Mode

The ATM DXI mode indicates the mode of operation for this interface based 
the ATM Forum ATM Data Exchange Interface Specification. Each mode relates 
to different functional settings between the router and the DSU/CSU.

By default, the ATM DXI interface uses Mode 1A. This mode operates only w
AAL 5 encapsulation. Refer to “ATM DXI Modes of Operation” in Chapter 2 fo
a detailed description of each mode.

Assigning a Maximum Number of Virtual Circuits

By default, ATM DXI allows for a maximum of 512 permanent virtual circuits o
each interface; however, you can specify from 1 through 512 virtual circuits.

Note: The DXI header size is different for Modes 1A and 1B than for Mode 2 
and Mode 2 Proprietary. This difference affects the values that you can set fo
the VPI and VCI. Refer to “Setting a VPI Number” and “Setting a VCI 
Number” in Chapter 5 for the allowable VPI and VCI settings for each mode.

Site Manager: DXI Mode: page A-3

Caution: When assigning data encapsulation to an interface, make sure that
the router encapsulation method matches that of the DSU/CSU.

Site Manager: Max number of VCs: page A-3
4-2 308608-14.00 Rev 00
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Assigning Data Encapsulation

The ATM DXI interface allows both multiprotocol encapsulation and CS PDU
encapsulation.

Multiprotocol encapsulation determines whether the outbound packets on the
interface are encapsulated with a Network Layer Protocol ID (NLPID; RFC 12
or Logical Link Control/Subnetwork Access Protocol (LLC/SNAP; RFC 1483)
multiprotocol header. All group or hybrid access mode PVCs on the interface
the value you set for this field.

CS PDU encapsulation determines whether the outbound packets on the gro
virtual channels use AAL 3/4 CS_PDU encapsulation or AAL 5 CS_PDU 
encapsulation. All group and hybrid access mode PVCs on the interface use
value you set for this field.

Selecting a Multiprotocol Encapsulation Method

You can use one of three multiprotocol encapsulation methods for the ATM D
interface -- LLC/SNAP, NLPID, or NO MPE. 

We recommend that you use the default setting, LLC/SNAP, when selecting a
multiprotocol encapsulation method. However, keep the following exceptions
mind:

• If you are running a router software version earlier than Version 8.00, use
NLPID for backward compatibility.

• If you specify NO MPE, the router interprets this as virtual channel-based
multiplexing, which is not supported for bridging.

Site Manager: Multiprotocol Encapsulation: page A-4

Caution: When assigning data encapsulation to an interface, make sure that
the encapsulation method matches that of the DSU/CSU.
308608-14.00 Rev 00 4-3
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Selecting a CS PDU Encapsulation Method

You can use one of three CS PDU encapsulation methods at the ATM DXI 
interface level -- AAL 5 Encapsulation, AAL 3/4 Encapsulation, and No 
Encapsulation.

Defining the CS PDU encapsulation on the interface level sets the default va
for any PVCs you may add. Normally, any new PVCs use the default AAL 5 
encapsulation. By setting the CS PDU encapsulation method to AAL 3/4 at th
interface level, all new PVCs that you add to the interface automatically use
AAL 3/4 encapsulation.

Use No Encapsulation (a proprietary value) if you do not want the interface to
any CS PDU encapsulation.

When selecting a CS PDU encapsulation, choose the encapsulation method
you want most PVCs on the interface to use. You can always change the 
encapsulation method for individual PVCs after you add them.

Enabling or Disabling the Multicast Function

By default, the ATM DXI interface does not accept multicast packets. Howeve
you can enable the multicast function to accept multicast packets.

Site Manager: CS PDU Encapsulation: page A-4

Caution: When assigning data encapsulation to an interface, make sure that
the encapsulation method matches that of the receiving device on the other e
of the ATM network.

Site Manager: Multicast: page A-5
4-4 308608-14.00 Rev 00
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Enabling or Disabling LMI

To assist in obtaining traps and statistical information from the ATM DSU/CS
Nortel Networks includes a proprietary version of Local Management Interfac
(LMI) with ATM DXI. This LMI is incompatible with the ATM Forum standard 
LMI, and only operates under the Mode 2 Proprietary DXI mode.

By default, this function is enabled. If you do not want LMI available for the 
interface, set the value to Disabled.

Where to Go Next

Use the following table to determine where you want to go next. 

Caution: If you disable LMI, the DSU/CSU cannot report traps to the router 
and the router cannot retrieve statistical information from the DSU/CSU.

Site Manager: LMI Enable: page A-5

For information about Go to

Starting ATM DXI Chapter 1

General ATM DXI information Chapter 2

Specific ATM DXI features and how we implement them Chapter 3

Customizing ATM DXI PVCs Chapter 5

Site Manager parameter descriptions Appendix A

Site Manager defaults Appendix B
308608-14.00 Rev 00 4-5
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Chapter 5
Customizing ATM DXI PVCs

Once you add PVCs to your router, you may want to customize them for you
specific network configuration.

Setting a VPI/VCI Pair

A virtual path is a set of virtual channels between a common source and 
destination. The virtual channels within a virtual path logically associate to a 
common identifier. This identifier is called the virtual path identifier (VPI) and 
part of the cell header.

A virtual channel is a logical connection between two communicating ATM 
entities. Each virtual channel may carry a different protocol or traffic type. Th
virtual channel transports cells that have a common identifier. The identifier is
called the virtual channel identifier (VCI) and is part of the cell header.

Note: You must first add an ATM DXI interface to the router and add PVCs to 
that interface before you can customize any PVCs. For instructions on how to
start ATM DXI, how to add ATM DXI interfaces, or how to add PVCs to an 
ATM DXI interface, refer to Chapter 1.

Note: ATM DXI does not allow duplicate VPI/VCI pairs on the same ATM 
physical interface (that is, on the same link module). However, duplicate
VPI/VCI pairs can exist on different physical interfaces (that is, on different 
link modules).
308608-14.00 Rev 00 5-1
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Setting a VPI Number

The VPI number does not have a default setting. You must enter a valid VPI 
number for each PVC you create. Depending on the DXI Mode you specify f
the interface, the range for the VPI number varies as follows:

• Mode 1A or Mode 1B -- enter a value from 0 through 15.

• Mode 2 or Mode 2 Proprietary -- enter a value from 0 through 255.

Setting a VCI Number

The VCI number does not have a default setting. You must enter a valid VCI 
number for each PVC you create. Depending on the DXI Mode you specify f
the interface, the range for the VCI number varies as follows:

• Mode 1A or Mode 1B -- enter a value from 32 through 63.

• Mode 2 or Mode 2 Proprietary -- enter a value from 32 through 65535.

Enabling or Disabling a PVC

By default, you enable a PVC when you create it. However, you can enable o
disable a specific PVC at any time.

Site Manager: VPI Number: page A-1

Site Manager: VCI Number: page A-2

Site Manager: Enable: page A-2
5-2 308608-14.00 Rev 00
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Changing the PVC Access Mode

You can enable each PVC to function in one of three access modes -- group
access, direct access, or hybrid access. The PVC Access Mode indicates ho
PVC behaves within the network. You can configure PVCs to use different mo
within the same physical interface.

When customizing each PVC, keep the following in mind:

• Accept the default, Group Access, if you want the PVC to act as part of a
group of PVCs. All group access PVCs on an interface use the same 
protocols. This means that when you modify a protocol for one group PV
you are modifying that protocol for all of the group PVCs.

• Set the mode to Hybrid Access if you want the PVC to act as part of a gr
of PVCs when routing and to act alone when bridging.

• Set the mode to Direct Access if you want the PVC to bridge or route to 
different networks than do group access or hybrid access PVCs.

Assigning Data Encapsulation

The ATM DXI interface allows both multiprotocol encapsulation and CS PDU
encapsulation.

Multiprotocol encapsulation determines whether the outbound packets on the
interface are encapsulated with a NLPID (RFC 1490) or LLC/SNAP (RFC 14
multiprotocol header. All group or hybrid access mode PVCs on the interface
the value you set for this field.

CS PDU encapsulation determines whether the outbound packets on the gro
virtual channels use AAL 3/4 CS_PDU encapsulation or AAL 5 CS_PDU 
encapsulation. All group and hybrid access mode PVCs on the interface use
value you set for this field.

Note: Refer to “Access Modes for ATM DXI Services” in Chapter 2 for more 
information about these three modes.

Site Manager: Mode: page A-6
308608-14.00 Rev 00 5-3
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Selecting a Multiprotocol Encapsulation

You can use one of three multiprotocol encapsulation methods for each ATM 
PVC -- LLC/SNAP, NLPID, and NO MPE. 

We recommend that you use the default setting, LLC/SNAP, when selecting a
multiprotocol encapsulation method. However, keep the following exceptions
mind:

• If you are running a router software version earlier than Version 8.00, use
NLPID for backward compatibility.

• If you specify NO MPE, the router interprets this as virual channel-based
multiplexing, which is not supported for bridging.

Selecting a CS PDU Encapsulation

You can use one of three CS PDU encapsulation methods at the ATM DXI P
level -- AAL 5 Encapsulation, AAL 3/4 Encapsulation, and No Encapsulation.

Normally, any new PVCs use the default AAL 5 encapsulation. Setting the CS
PDU encapsulation method to AAL 3/4 at the interface level makes all new P
that you add to the interface automatically use AAL 3/4 encapsulation. Defini
the CS PDU encapsulation on the PVC level overrides the default value that 
set on the interface level.

You can use No Encapsulation (a proprietary value) if you do not want the PV
use any CS PDU encapsulation.

Site Manager: Multiprotocol Encapsulation: page A-4

Caution: When assigning data encapsulation to an interface, make sure that
the encapsulation method matches that of the DSU/CSU.

Site Manager: CS PDU Encapsulation: page A-7
5-4 308608-14.00 Rev 00
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Enabling or Disabling the Multicast Function

By default, ATM DXI PVCs do not accept multicast packets. However, you ca
enable the multicast function to accept multicast packets.

Where to Go Next

Use the following table to determine where you want to go next. 

Caution: When assigning data encapsulation to an interface, make sure that
the encapsulation method matches that of the receiving device on the other e
of the ATM network.

Site Manager: Multicast: page A-7

For information about Go to

Starting ATM DXI Chapter 1

General ATM DXI information Chapter 2

Specific ATM DXI features and how we implement them Chapter 3

Customizing an ATM DXI interface Chapter 4

Site Manager parameter descriptions Appendix A

Site Manager defaults Appendix B
308608-14.00 Rev 00 5-5
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Appendix A
Site Manager Parameter Descriptions

Virtual Path and Virtual Circuit Parameters

Parameter: VPI Number 

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: None
Range: 0 through 255

Function: Identifies the virtual path of the PVC. 
Instructions: How you set this parameter depends on how you set the DXI Mode param

the ATM DXI Interface List window (refer to the DXI Mode parameter later i
this appendix). If you select Mode 1A (default) or 1B for the DXI Mode valu
enter a value from 0 through 15. If you select Mode 2 or Mode 2 Proprietar
enter a value from 0 through 255. Refer to Chapter 5 for more information.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.3
308608-14.00 Rev 00 A-1
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Interface Parameters

Parameter: VCI Number 

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: None
Range: 32 through 65535

Function: Identifies the virtual channel of the PVC. 
Instructions: How you set this parameter depends on how you set the DXI Mode param

the ATM DXI Interface List window (refer to the DXI Mode parameter later i
this appendix). If you select Mode 1A (default) or 1B for the DXI Mode valu
enter a value from 32 through 63. If you select Mode 2 or Mode 2 Proprieta
enter a value from 32 through 65535. Refer to Chapter 5 for more informati

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.4

Parameter: Enable

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: Enable
Options: Enable | Disable

Function: Enables or disables ATM DXI on the selected interface.
Instructions: Set to Disable if you want to disable ATM DXI for the selected interface.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.2

Parameter: Interface Description

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: None
Range: 1 through 63 alphanumeric characters

Function: Describes the selected ATM interface.
Instructions: Enter text to describe the destination or purpose of the interface.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.7
A-2 308608-14.00 Rev 00
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Parameter: DXI Mode

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: Mode 1A
Options: Mode 1A | Mode 1B | Mode 2 | Mode 2 Proprietary

Function: Identifies the ATM DXI mode of operation for this interface, based on the A
Forum ATM DXI specification. Each mode relates to a different set of 
operations and functionality between the router and DSU/CSU.

Instructions: Enter the desired mode of operation. Refer to “ATM DXI Modes of Operati
in Chapter 2 for a detailed description of each mode.

The DXI header size is different for Modes 1A and 1B than for Mode 2 and
Mode 2 Proprietary. This difference affects the value that you set for the VPI
VCI parameters. For allowable VPI and VCI entries for each mode, refer to
“Setting a VPI/VCI Pair” in Chapter 5.

MIB Object
ID:

1.3.6.1.4.1.18.3.5.9.5.2.1.18

Parameter: Max number of VCs

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: 512
Range: 1 through 512

Function: Specifies the maximum number of virtual channels (VCs) allowed on the 
selected interface. This value is for PVCs only.

Instructions: Accept the default, 512, or enter a different value between 1 and 512, inclu
MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.5
308608-14.00 Rev 00 A-3
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Parameter: Multiprotocol Encapsulation

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: LLC/SNAP
Options: LLC/SNAP | NLPID | NO MPE

Function: Determines whether the outbound packets on the selected interface are 
encapsulated with a multiprotocol header per RFC 1490 (NLPID) or RFC 1
(LLC/SNAP). All group or hybrid access mode PVCs configured for the 
selected interface use the value you set for this field.

Instructions: We recommend selecting LLC/SNAP.

If you are running an ATM DXI version earlier than Version 8.00, select NLP
for backward compatibility.

If you select NO MPE, the router interprets this as virtual channel-based 
multiplexing, which is not supported for bridging.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.11

Parameter: CS PDU Encapsulation

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: AAL5 Encapsulation
Options: AAL5 Encapsulation | AAL3/4 Encapsulation | No Encapsulation

Function: Determines whether the outbound packets on the grouped virtual channels
the AAL 3/4 CS_PDU encapsulation or the AAL 5 CS_PDU encapsulation. 
encapsulating method is based on the ATM Forum’s ATM DXI specification. 
group and hybrid access mode PVCs configured for the selected interface 
the value you set for this field.

Instructions: Choose either AAL 3/4 or AAL 5 according to the desired encapsulation 
method. No Encapsulation is a proprietary value. Select this value when yo
not want CS_PDU encapsulation.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.12
A-4 308608-14.00 Rev 00
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PVC Parameters

Parameter: Multicast

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: Disable
Options: Enable | Disable

Function: Indicates whether the selected ATM DXI interface supports multicast packe
Instructions: Accept the default, Disable, if you do not want the interface to accept mult

packets. Set to Enable if you want the selected interface to accept multicas
packets.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.13

Parameter: LMI Enable

Path: Configuration Manager > Protocols > ATM DXI > Interfaces
Default: Enable
Options: Enable | Disable

Function: Specifies whether our proprietary version of the Local Management Interfa
(LMI) is enabled for the selected interface. This LMI is not compatible with t
ATM Forum standard LMI, and is only for use with DXI Mode 2 Proprietary.

Instructions: Accept the default, Enable, if you want LMI enabled for the interface. Set t
Disable if you do not want LMI available for the interface.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.2.1.15

Parameter: Enable

Path: Configuration Manager > Protocols > ATM DXI > Interfaces > PVCs
Default: Enable
Options: Enable | Disable

Function: Specifies whether this PVC is enabled for the selected interface.
Instructions: Set to Disable if you do not want this PVC enabled.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.14
308608-14.00 Rev 00 A-5
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Parameter: Mode

Path: Configuration Manager > Protocols > ATM DXI > Interfaces > PVCs

Default: Group Access
Options: Group Access | Hybrid Access | Direct Access

Function: Specifies the role of the PVC.
Instructions: Accept the default, group access, if you want the PVC to be part of a grou

PVCs. Set to hybrid access if you want the PVC to be part of a group of PV
for routing, and to direct access for bridging. Set to direct access if you wan
PVC to be used for bridging or routing to different networks.

For more information about the three modes, refer to “Access Modes for AT
DXI Services” in Chapter 2.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.9

Parameter: Multiprotocol Encapsulation

Path: Configuration Manager > Protocols > ATM DXI > Interfaces > PVCs
Default: LLC/SNAP
Options: LLC/SNAP | NLPID | NO MPE

Function: Determines whether the outbound packets on the selected interface are 
encapsulated with a multiprotocol header per RFC 1490 (NLPID) or RFC 1
(LLC/SNAP). All direct access mode PVCs configured for the selected interf
use the value of this field.

Instructions: We recommend selecting LLC/SNAP.

If you are running an ATM DXI version earlier than Version 8.00, select NLP
for backward compatibility.

If you select NO MPE, the router interprets this as virtual channel-based 
multiplexing, which is not supported for bridging.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.12
A-6 308608-14.00 Rev 00
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Parameter: CS PDU Encapsulation

Path: Configuration Manager > Protocols > ATM DXI > Interfaces > PVCs
Default: AAL5 Encapsulation
Options: AAL5 Encapsulation | AAL3/4 Encapsulation | No Encapsulation

Function: Determines whether the outbound packets on the grouped virtual channels
the AAL 3/4 CS PDU encapsulation or the AAL 5 CS PDU encapsulation. T
encapsulating method is based on the ATM Forum’s ATM DXI specification

Instructions: Choose either AAL 3/4 or AAL 5 according to the desired encapsulation 
method. No Encapsulation is a proprietary value. Select this value when yo
not want CS PDU encapsulation.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.13

Parameter: Multicast

Path: Configuration Manager > Protocols > ATM DXI > Interfaces > PVCs
Default: Unicast
Options: Unicast | Multicast

Function: Indicates whether this PVC is multicast or unicast.
Instructions: Set to unicast or multicast, according to the PVC type.

MIB Object ID: 1.3.6.1.4.1.18.3.5.9.5.14.1.16
308608-14.00 Rev 00 A-7
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Where to Go Next

Use the following table to determine where you want to go next. 

For information about Go to

Starting ATM DXI Chapter 1

General ATM DXI information Chapter 2

Specific ATM DXI features and how we implement them Chapter 3

Customizing an ATM DXI interface Chapter 4

Customizing ATM DXI PVCs Chapter 5

Site Manager defaults Appendix B
A-8 308608-14.00 Rev 00
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Appendix B
Site Manager Default Settings

This appendix lists the Site Manager default parameter settings for ATM DXI. 
the Configuration Manager to edit these defaults.

Table B-1. ATM DXI Interface List Window

Parameter Default

Enable Enable

Interface Description None

DXI Mode Mode 1A

Max number of VCs 512

Multiprotocol Encapsulation LLC/SNAP

CS PDU Encapsulation AAL5 Encapsulation

Multicast Disable

LMI Enable Enable

Table B-2. ATM DXI Virtual Circuit Window

Parameter Default

VPI Number None

VCI Number None
308608-14.00 Rev 00 B-1
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Where to Go Next

Use the following table to determine where you want to go next. 

Table B-3. ATM DXI PVC List Window

Parameter Default

Enable Enable

Mode Group Access

Multiprotocol Encapsulation LLC/SNAP

CS PDU Encapsulation AAL5 Encapsulation

Multicast Unicast

For information about Go to

Starting ATM DXI Chapter 1

General ATM DXI information Chapter 2

Specific ATM DXI features and how we implement them Chapter 3

Customizing an ATM DXI interface Chapter 4

Customizing ATM DXI PVCs Chapter 5

Site Manager parameter descriptions Appendix A
B-2 308608-14.00 Rev 00
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LMI Enable
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ATM DXI Interface List window, A-4
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support of, 2-3
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parameter defaults, B-1 to B-2

parameters
CS PDU Encapsulation, A-4, A-7
customizing

interface, 4-1 to 4-5
PVC, 5-1 to 5-5

DXI Mode, A-3
Enable

ATM DXI Interface List window, A-2
ATM DXI PVC List window, A-5

Interface Description, A-2
LMI Enable, A-5
Max number of VCs, A-3
Mode, A-6
Multicast, A-5, A-7
Multiprotocol Encapsulation, A-4, A-6
VCI Number, A-2
VPI Number, A-1

product support, xviii
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protocols
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supported, 2-2
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copying, 3-1
customizing, 5-1 to 5-5
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Multipath Mode, setting for, 3-1
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routing and hybrid access mode, 2-13
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Segmentation and Reassembly (SAR) sublayer, 
described, 2-16

support, Nortel Networks, xviii

synchronous lines, ATM DXI and, 2-6

T

technical publications, xvii

technical support, xviii

Technician Interface, caution using, 1-1
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transparent bridging and hybrid access mode, 2-12
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VCI Number
parameter description, A-2
setting, 5-2

virtual channel identifier (VCI), defined, 2-18

virtual path identifier (VPI), defined, 2-18

VPI Number
parameter description, A-1
setting, 5-2

VPI/VCI pairs
See also VPI Number or VCI Number
setting, 5-1
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