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This specification uses three level s for indicating the degree of compliance necessary for specific functions,
procedures, or coding. They are indicated by the use of key words as follows:
Requirement: "Shall" indicates arequired function, procedure, or coding necessary for compliance.
Theword "shall" used in text indicates a conditional requirement when the operation described is
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Prefaceto PACT 1.1

The PACT 1.1 specification is contained in af-cs-0141.001 and af-cs-0141.002. The contents of both
documents are strictly identical; the only difference being that af-cs-0141.001 contains revision marks to
the existing PACT 1.0 text of af-cs-0141.000. In the unlikely case of discrepancies between the two
documents, the text of af-cs-0141.002 shall have precedence over the text of af-cs-0141.001.

The main enhancements of PACT 1.1 arelisted in Section 1.3.
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1 Introduction

1.1 Overview

[INFORMATIVE]

Thisaddendum to PNNI v1.1 “ Private Network-Network Interface Specification Version 1.1” [1] contains
the description and specification of the Path and Connection Trace features. The Path and Connection
Trace features provide control plane mechanisms that can be used to quickly and efficiently determine the
logical nodes and logical links that new and existing connections traverse. Thisinformation istypically
used for network management, in particular to debug network faults. Path Trace and Connection Trace are
two separate features. They do not interact with each other. For both Path and Connection Trace, the trace
isinitiated at the “trace source node”, although the connection or party may have been initiated upstream
from the trace source node, and tracing terminates at the “trace destination node”, although the connection
or party may progress beyond the trace destination node.

The Path Trace feature is used for new connections and parties in the process of being established. Tracing
may be initiated by network management for the sole purpose of determining paths that new connections
and parties might take. Alternatively, these can be connections and parties that are already being
established for other purposes (e.g. they may be traced to trouble shoot connection establishment
problems). In the former case, the connection or party typically is never established; when the trace
destination node is reached, the connection or party may be cleared rather than being connected. The Path
Trace feature does not require new messages but requires the addition of the new Trace transit list
information element to several PNNI signalling messages, including SETUP, ADD PARTY, CONNECT,
ADD PARTY ACKNOWLEDGE, RELEASE, RELEASE COMPLETE, DROP PARTY and ADD
PARTY REJECT. The Path Trace feature requires new proceduresin addition to the standard PNNI call
and connection control procedures.

The Connection Trace feature is used to collect information on existing connections and parties that have
already been established. The Connection Trace feature requires two new messages, TRACE
CONNECTION and TRACE CONNECTION ACKNOWLEDGE, and one new information element, the
Tracetransit list information element. The Connection Trace feature does not interact with existing call
and connection control messages and procedures.

PNNI Addendum for Path and Connection Trace Version 1.1 adds the following capabilities over PNNI
Addendum for Path and Connection Trace Version 1.0:

the capability to collect Policy Routing related information during a Path Trace or Connection
Trace. The Tracetransit list information element includes fields to record the Network Service
Categories (NSCs) supporting the connection. Refer to Policy Routing Version 1.0 [4] for a
description of how NSCs are used within the network.

the capability totrace the labelsof interworking L SPs supporting an ATM connection established
over an MPLS network using the procedures defined in ATM-MPLS Network Interworking
Signalling Specification Version 1.0 [7]

1.2 Scope
[NORMATIVE]

The scope of this document is to specify control plane mechanisms that can be used to quickly and
efficiently determine the logical nodes and logical links that new and existing connections traversein PNNI
networks. Additional information such as connection identifiers (e.g. VPIs and VCls) may also be
collected.
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Path and connection trace are separate optional features of PNNI v1.1[1].

A switch supporting path trace shall implement both the path trace procedures for Point-to-Point calls and
the path trace procedures for Point-to-Multipoint calls. The switch shall support path tracing of virtual
channel connections (SVCCs, soft PV CCs) and virtual path connections (SVPCs, soft PVPCs).

A switch supporting connection trace shall implement both the connection trace procedures for Point-to-
Point calls and the connection trace procedures for Point-to-Multipoint calls. The switch shall support
connection tracing of virtual channel connections (SV CCs, soft PV CCs) and virtual path connections
(SVPCs, soft PVPCs).

The decision of whether to trace a new or existing connection or party is controlled through network
configuration. One configuration mechanism is defined in this specification as the path and connection
trace SNMP MIB. Usage of the resulting trace information is outside the scope of this specification.

A switch supporting path trace and policy routing [4] shall be capable of tracing NSCs during a path trace.
A switch supporting connection trace and policy routing shall be capable of tracing NSCsduring a
connection trace.

A switch supporting path trace and ATM-MPL S network interworking signalling [7] shall be capabl e of
tracing the labels of interworking L SPs during a path trace. A switch supporting connection trace and
ATM-MPLS network interworking signalling shall be capable of tracing the labels of interworking L SPs
during a connection trace.

1.2.1 Support of Path and Connection Trace Version 1.1 by PNNI 1.0 Nodes

A device supporting PNNI 1.0 [5] may implement the functionality defined in this addendum by treating
thisaddendum asiif it were an optional addendum to PNNI 1.0 [5], Policy Routing Version 1.0 [4], and
PNNI 1.0 Errataand PICS [6]. No new PNNI 1.1 features are required by Path and Connection Trace
Version 1.1.

1.3 Known Differences from PNNI Addendum for Path and Connection
Trace Version 1.0

The PNNI Addendum for Path and Connection Trace Version 1.1 is an update to the PNNI Addendum for
Path and Connection Trace Version 1.0. The main difference from PNNI Addendum for Path and
Connection Trace Version 1.0 isthat it includes:

The ability to record the Policy Routing Network Service Categories supporting the connection.

The ability to trace the labels of interworking L SPs supporting a call/connection.
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2 Terminology

[NORMATIVE]

2.1 Acronyms

AINI ATM Inter-Network Interface

ATM Asynchronous Transfer Mode

B-ICI B-1SDN Inter Carrier Interface

CO-BI Connection-Oriented, Bearer- I ndependent

DLCI Data Link Connection Identifier

DTL Designated Transit List

ID Identifier

ISP Interim Inter-switch Signaling Protocol

INE Interworking Network Element

ITU-T International Telecommunication Union - Telecommunication
standardization sector

IUT Implementation Under Test

LSP Label Switched Path

MIB Management Information Base

MPLS Multi-Protocol Label Switching

oul Organizational Unique Identifier

PICS Protocol Implementation Conformance Statement

PNNI Private Network-Network Interface

QoS Quality of Service

Soft PVC Soft Permanent Virtual Connection

SUT System Under Test

sSvC Switched Virtual Connection

TTL Trace Transit List

UNI User-Network Interface

VCI Virtual Channel Identifier

VPC Virtual Path Connection

VPCI Virtual Path Connection Identifier

VP Virtual Path Identifier

2.2 Definitions

Connection Trace A control plane mechanism that determines the logical nodes and
logical links traversed by existing connections and parties that have
aready been established, and supporting mechanisms that provide this
information to network management systems.

Incoming Interface For a given node, the “incoming interface” refersto

o for path trace, the interface from which the connection or party
establishment message is received.

o for connection trace, the interface from which the TRACE
CONNECTION message is received.

NSCs Supporting The Connection At The Incoming Interface
The Ne-NSCsthat are advertised by this node for the outgoing
direction (in the PNNI routing sense) of the incoming interface (as
defined in this section) and the Rp-NSCs that are advertised by this
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node for the outgoing direction of the selected resource partition for
this connection on the incoming interface. Refer to figure 2-1.

NSCs Supporting The Connection At The Outgoing I nterface

Outgoing Interface

Path Trace

Trace Destination Node

Trace Destination Interface

Trace Source Node

Trace Source Interface
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The Ne-NSCsthat are advertised by this node for the outgoing
direction (in the PNNI routing sense) of the outgoing interface (as
defined in this section) and the Rp-NSCs that are advertised by this
node for the outgoing direction of the selected resource partition for
this connection on the outgoing interface. Refer to figure 2-1.

For agiven node, the “ outgoing interface” refersto

o for path trace, the interface on which the connection or party
establishment message is sent out.

o for connection trace, the interface on which the TRACE
CONNECTION message is sent out.

A control plane mechanism that determines the logical nodes and
logical links traversed by new connections and parties in the process of
being established, and supporting mechanisms that provide this
information to network management systems.

The node at which connection trace or path trace isterminated for a
given connection, when the trace completes normally. A trace
destination node is a node whose outgoing interface for the connection
is atrace destination interface

Aninterface on which a path or connection trace terminates when it
completes normally. Thisinterfaceisdefined by any one of three
conditions:

1. thisinterfacedirectly supportsthe called party number (for path
trace and connection trace towards the called party) or calling party
number (for connection trace towards the calling party), e.g. Soft
PV C called or calling party,

2. the next interface which the connection or party traverses (for
connection trace), or the next interface on which the connection or
party would be progressed towards the called party (for path trace),
isnot a PNNI interface (e.g., UNI, AINI, B-IClI, [ISP), or

3. thenext interface which the connection or party traverses (for
connection trace), or the next interface on which the connection or
party would be progressed towards the called party (for path trace),
isadministratively designated as atrace destination interface.

The node at which connection trace or path traceisinitiated for agiven
connection. Thisnodeinsertsanew Tracetransit list information
element into a SETUP or ADD PARTY message (for path trace), or
originates anew TRACE CONNECTION message (for connection
trace).

The interface at the trace source node that is (administratively)

designated as the starting point for path or connection trace of agiven
connection.
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Saved Original Trace Transit List The Tracetransit list information element saved on the node after the
ingress data has been encoded in the trace (either successfully or not).

Saved Modified Trace Transit List The Trace transit list information element saved on the node after both
ingress and egress data has been encoded in the trace (either
successfully or not).

- - L
Call Setup/Add Party Direction
NodeA Node B
1 1
I I
Ne-NSC_1t : Ne-NSC_212 Ne-NSC_312 : Ne-NSC_4t
Al : A2 B.1 : B.2
Rp-NSC 1! 1 Rp-NSC 213 Rp-NSC_3'3 1 Rp-NSC 4
i i - - I -
1 1
| |
1 1
1 1
Notes: 1. Asadvertised by the node for the outward direction
2. Diagram shows an abnormal configuration. Normally Ne-NSC_2 would be the same
asNe-NSC_3
3. Diagram shows an abnormal configuration. Normally Rp-NSC_2 would be the same
asRp-NSC_3
Trace Direction Calling toward Called
-
incoming outgoing incoming outgoing

NSCs Supporting the Connection at the Incoming Interface: Ne-NSC_1, Ne-NSC_3, Rp-NSC_1, and Rp-NSC_3
NSCs Supporting the Connection at the Outgoing Interface: Ne-NSC_2, Ne-NSC_4, Rp-NSC_2, and Rp-NSC_4

Trace Direction Called toward Calling

outgoing incoming outgoing incoming
NSCs Supporting the Connection at the Incoming Interface: Ne-NSC_4, Ne-NSC_2, Rp-NSC_4, and Rp-NSC_2
NSCs Supporting the Connection at the Outgoing Interface: Ne-NSC_3, Ne-NSC_1, Rp-NSC_3, and Rp-NSC_1

Figure2-1 Trace Direction and NSC Recording
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3 Information Elements

The following information element definition is common for both the path trace and connection trace
features.

3.1 Trace Transit List

[NORMATIVE]

The purpose of the Trace transit list information element is to indicate the logical nodes and logical links
that a connection or party has traversed through peer groups at the lowest level. Sections 4 and 5 describe
the messages and procedures for constructing trace transit lists.

8 7 6 5 4 3 2 1 Octet
Trace transit list
1 1 1 0 1 1 1 0 1 (Note 1)
Information element identifier
1 Coding IE Instruction Field 2
ext standard
Length of trace transit list contents 3
Length of trace transit list contents (continued) 4
c | x| v | A | N | R | I | L 5 (Note 2)
Flags
Trace status 6
0 0 0 0 1 0 1 1 7* (Note 1)
Trace Source logical port indicator
Trace Source logical port identifier 7.1* to7.4*
0 0 0 0 0 0 1 0 8* (Notes 1, 3,
4)
VPI/VCI indicator
VH 8.1*
VPI (continued) 8.2*
VCI 8.3*
V CI (continued) 8.4*
0 0 0 0 1 0 1 0 9* (Notes 1, 3,
5, 6)
DLCI indicator
0 0 DLCI 9.1*
(Most significant 6 bits)
Ext Spare
0/1 DLCI 0 0 0 9.2
(2" most significant 4 bits) Spare
Ext
1 DLCI 0 9.3* (Note 7)
(3" most significant 6 bits)
Ext Spare
0 DLCI 9.3* (Note 8)
(3 most significant 7 bits)
Ext
1 DLCI 0 9.4* (Note 8)
(4" most significant 6 bits)
Ext Spare
0 0 0 0 0 0 1 1 10* (Notes 1,

3,9
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Call Reference indicator
Call Call Reference Value 10.1*
Reference
Flag
Call Reference Va ue (continued) 10.2*
Call Reference Value (continued) 10.3*
0 0 0 0 0 1 1 1 11* (Notes 1,
3, 10)
Endpoint Reference indicator
Endpoint Endpoint Reference Value 11.1*
Reference
Flag
Endpoint Reference Va ue (continued) 11.2*
0 0 0 0 0 0 0 1 12 (Notes 1,
3,11
Logical node/ logical port indicator
Logical node identifier 121to12.22
Logical port identifier 12.23t0 12.26
0 0 0 0 0 1 1 0 13* (Notes 1,
3, 12)
PNNI Trace Continuation Refusal Indicator
0 0 0 0 1 1 0 1 14* (Notes 1,
3, 14)
Crankback Received at T race Destination Node Indicator
0 0 0 0 1 1 0 0 15 (Notes 1,
3,11)
PNNI Crankback Gap indicator
0 0 0 0 0 1 0 0 16* (Notes 1,
3,11)
PNNI Crankback indicator
L ength of PNNI Crankback contents 16.1*
PNNI Crankback Cause 16.2*
Blocked Transit Type 16.3*
Blocked Transit Trace Information 16.4* etc
(format dependent on value of blocked transit type) (Note 13)
0 0 0 0 0 1 0 1 17 (Notes 1,
3
Vendor Specific indicator
L ength of Vendor specific contents 17.1*
Organizational Unique Identifier (OUI) 17.2* to 17.4*
Vendor specific information 17.5* etc.
0 0 0 0 1 1 1 0 18* (Notes
1,3,15)
Incoming Ne-NSC List Identifier
Length of Incoming Ne-NSC List 18.1*
. - 18.2*(Note 16)
Incoming Ne-NSC Identifier Value 18.3* (Note 16)
0 0 0 0 1 1 1 1 19* (Notes
1,3,17)
Incoming Rp-NSC List Identifier
Length of Incoming Rp-NSC List 19.1*
. - 19.2*(Note 18)
Incoming Rp-NSC Identifier Value 19.3* (Note 18)
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0 0 0 1 0 0 0 0 20* (Notes
1,3,19)
Outgoing Ne-NSC List Identifier
L ength of Outgoing Ne-NSC List 20.1*
: s 20.2*(Note 20)
Incoming Ne-NSC Identifier Value 20.3* (Note 20)
0 0 0 1 0 0 0 1 21* (Notes
1,3,21)
Outgoing Rp-NSC List Identifier
Length of Outgoing Rp-NSC List 21.1*
. . 21.2*(Note 22)
Outgoing Rp-NSC Identifier Value 21.3*(Note 22)
0 0 0 1 0 0 1 0 22*(Notes
1,23)
Interworking L SP Labels Indicator
0 0 0 0 Receive Interworking LSP Label 22.1*
Spare (Most significant 4 bits)
Receive Interworking L SP Label 22.2*
(2" most significant 8 bits)
Receive Interworking LSP Label 22.3*
(3 most significant 8 bits)
0 0 0 0 Transmit Interworking LSP Label 22.4*
Spare (Most significant 4 bits)
Transmit Interworking LSP Label 22.5¢
(2" most significant 8 bits)
Transmit Interworking LSP Label 22.6*
(3% most significant 8 bits)
Note 1 — The trace transit list is an ordered list. Interpretation of octet groups within the trace

transit list information element is position dependent. A node may add at most one of
each octet group, in order of ascending octet group number, each time it processes a

Note 2 —
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message, with the following exceptions:
Octet groups 18, 19, and 22, if present, appear after any octet groups 7 through 11
and before octet group 12.
Octet groups 20 and 21, if present, appear immediately following octet group 12.
A node may add multiple instances of octet group 17. When octet group 17 is
present it must immediately follow either
octet 6,
an octet group 12, unless octet group 12 isimmediately followed by octet group
20 or 21,
an octet group 20, unless octet group 20 isimmediately followed by octet group
21,
an octet group 21,
an octet group 16, or
another octet group 17.
A node attempting alternate routing may add instances of octet groups 12, 20, 21, 13,
14, 15, 16,and 17, in the proper order, after an octet group 16, or octet 15.
The trace destination node may add instances of octet groups 8 through 11 or 22 (see
Section 4.3.1.2), in order, after octet group 12, 20, 21, or one or more octet groups 16
that themselves follow octet group 12, 20, or 21. These are in addition to any
instances of octet groups 8 through 11 or 22 that it adds prior to octet group 12
according to the normal sequence.

Flags C and X shall be treated as spare bits (i.e., set to zero when originated and ignored
upon reception) in TRACE CONNECTION and TRACE CONNECTION
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ACKNOWLEDGE messages. Flags V and L shall be treated as a spare bit in CO-BI
SETUP messages and TRACE CONNECTION and TRACE CONNECTION
ACKNOWLEDGE messages for bearer independent (CO-BI) calls. Flag X shall not be
set to “1” when either Flag V or Flag A issetto“1”.

Note 3— Octet groups 8-22 (in their entirety) may appear multiple times.

Note 4 — Octet group 8 shall be added when the interface is ATM, if and only if the Flag V for
VPI/VCI traceis set to “1”, with the following exception. This octet group shall not be
used if the message is CO-BlI SETUP or the message is TRACE CONNECTION or
TRACE CONNECTION ACKNOWLEDGE tracing a bearer independent (CO-BI)
connection.

Note 5 — Octet group 9 may appear (in its entirety) as many as 2 times only if the Flag V is set to
“1".

Note 6 — The DLCI is 2 or 3 or 4 octets (i.e. 10 or 16 or 23 hits respectively). The standard default
length of the DLCI is two octets. The extension bit mechanis m is used to indicate non-
default length and thus to determine the total length of the DLCI. The trace source node
must be capable of interpreting this encoding, even if it does not support Frame Relay, so
that it can properly decode the Trace transit list information element returned from the
trace destination node.

Note 7 — This octet shall be included only when bilateral agreements allow a three octet DLCI (16
bits).

Note 8 — These octets shall both be included only when bilateral agreements allow a four octet
DLCI (23 bits).

Note 9 — Octet group 10 shall be added when the connection leg on the interface is switched, if
and only if the Flag A for Call/Endpoint Reference Valuetraceissetto“1”.

Note 10 — Octet group 11 shall be added if and only if this is a point-to-multipoint connection and
the Flag A for Call/Endpoint Reference Valuetraceissetto“1”.

Note 11 — Octet group 16, or octet 15 followed by octet group 16, may be added only if the Flag C
for Crankback isset to “1”.

Note 12 — Octet 13 may be added only by a node which refused continuation of the trace.

Note 13 — The length of the Blocked Transit Trace Information shall be determined as the content
of octet 16.1 minus 2 octets.

Note 14 — Octet 14 may be added only by a node which received a crankback from a non-PNNI
interface when acting as trace destination node.

Note 15 — Octet group 18 may be added by the trace source node only if the Flag Ne for Ne-NSC
tracing is set to “1” and by the intermediate and destination trace nodes only if both the
FlagsNeand | aresetto“1".

Note 16 — Octets 18.2 and 18.3 may be repeated multiple times, subject to the Trace transit list
information element not exceeding its maximum length

Note 17 — Octet group 19 may be added by the trace source node only if the Flag Rp for Rp-NSC
tracing is set to “1” and by the intermediate and destination trace nodes only if both the
FlagsRpand | aresetto“1".

Note 18 — Octets 19.2 and 19.3 may be repeated multiple times, subject to the Trace transit list
information element not exceeding its maximum length

Note 19 — Octet group 20 may be added only if the Flag Ne for Ne-NSC tracingissetto“1”.

Note 20 — Octets 20.2 and 20.3 may be repeated multiple times, subject to the Trace transit list
information element not exceeding its maximum length

Note 21— Octet group 21 may be added only if the Flag Rp for Rp-NSC tracingissetto“1”.

Note 22 — Octets 21.2 and 21.3 may be repeated multiple times, subject to the Trace transit list
information element not exceeding its meximum length

Note 23 — Octet group 22 shall be added when the connection leg on the interface is an ATM-
MPLS network interworking interface, if and only if the Flag L for LSP label trace is set
to “1”, with the following exception. This octet group shall not be used if the message is
CO-BI SETUP or the message is TRACE CONNECTION or TRACE CONNECTION
ACKNOWLEDGE tracing a bearer independent (CO-BI) connection.
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Figure 3-1 Tracetransit list information element

Coding standard (octet 2)

Bits Meaning
76
11 | ATM Forum specific
Flags (octet 5)
Bit C-flag
8 M eaning
0 No crankback trace is requested

1 Crankback trace is requested

Note: Setting the C flag to 0 has the following consequences to the final Trace transit list information

element returned to the source node:

- If present, the Trace transit list information element will describe only information of the final path,
i.e. no datafor the failed paths will be recorded.
RELEASE, RELEASE COMPLETE, DROP PARTY, ADD PARTY REJECT will include the
Trace transit list information element only if the SETUP or ADD PARTY reached the trace
destination node and the trace destination node received RELEASE, RELEASE COMPLETE,
DROP PARTY or ADD PARTY REJECT without a Crankback information element in response to
the SETUP or ADD PARTY.

Bit X-flag
7 Meaning
0 Do not clear call at trace destination
1 Clear call at trace destination
Bit V-Flag
6 Meaning
0 Do not trace VPI/VCI or DLCI values
1 Trace VPI/VCI and DLCI values
Bit A-Flag
5 Meaning
0 Do not trace Call/Endpoint Reference
Values
1 Trace Call/Endpoint Reference Values
Bit Ne-flag
4 M eaning
0 Do not trace Ne-NSCs supporting the
connection.
1 Trace Ne-NSCs supporting the
connection.
Bit Rp-flag
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3 M eaning

0 Do not trace Rp-NSCs supporting the
connection.

1 Trace Rp-NSCs supporting the
connection.

Bit I-flag

2 Meaning

0 Do not trace NSCs supporting the
connection at the incoming interface of a
node.

1 Trace Ne-NSCs (Rp-NSCs) supporting

the connection at the incoming interface
of anode if the Ne flag (Rp flag
respectively) issetto“1”.

Bit L-flag
1 Meaning
0 Do not trace labels of Interworking L SPs
supporting the call/connection.
1 Tracelabels of Interworking LSPs
supporting the call/connection.
Trace status (octet 6)
Bits
87654321 M eaning

0000 0000 tracein progress
0000 00012 trace completed normally
00000010 trace incomplete

000000112 trace has exceeded information element length
limitations

00000100 trace has exceeded message length limitations

Note that a Trace status value of "trace in progress’ is the only valid value in SETUP, ADD PARTY
and CO-Bl SETUP messages. Any other value shall be treated as an error (see section4.3.1.2).

Trace Source Logical Port Identifier (octets7.1 to 7.4)

The trace source logical port identifier uniquely identifies alogical port of the logical node at which
the path or connection trace is initiated. The combination of the Trace Source Logical Port
Identifier and the logical node identifier from the next Logical node / logical port entry in the Trace
transit list information element unambiguously identifies alogical link. The logical port identifier
is coded in binary, with alength of 4 octets. If the originating port is not a PNNI, the port ID that is
added to the Trace transit list information element shall either be set to zero or shall specify the
originating logical port. Section 5.3.4/PNNI 1.0 describes the abstract syntax and semantics of
logical port identifiers.
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VPI/VCI (octets 8.1 t0 8.4)

Octets 8.1 and 8.2 contain the Virtual Path Identifier (not the VPCI) of the connection. The VPI
value shall be coded in the low order 12 bits and the high order 4 bits (octet 8.1 bits 8 to 5) shall be
coded to all zeros.

Octets 8.3 and 8.4 contain the Virtual Channel Identifier of the connection. When the connection
being traced isa Virtual Path Connection (VPC), octets 8.3 and 8.4 shall be coded to all zeros.

The VPI/VCI value typically refersto the PNNI link indicated in the last octet group 12 that
precedes this value, except in situations where gaps exist in the path or connection trace (refer to
Section 3.2). The VPI valueisthe actual VPI (not the VPCI) used for the connection on the
incoming side of the interface, with one exception: for the trace destination interface the VPI value
isthe actual VPI used for the connection on the outgoing side of the interface.

When the VPI/V CI value precedes all logical node/port identifiersin the Trace transit list
information element, the values specify the VPI/VCI on the trace source interface, which may or
may not be aPNNI interface. When the VPI/V CI value succeedsthe last logical node/port identifier
in the Trace transit list information element and the Trace status indicates “ trace compl eted
normally”, the value specifies the VPI/VCI on the trace destination interface, which may or may not
be a PNNI interface.

DLCI value (octets 9.1 t0 9.4)

Octets 9.1 to 9.4 contain the Data Link Connection Identifier assigned for the connection on the
Frame Relay interface, coded as shown in Figure 10-18/X.76 in [2]. The default length of the DLCI
valueistwo octets (10 bits). By bilateral agreements, some networks may support DLCI length of
three or four octets.

Call Reference Flag (octets 10.1)

Bit Call reference flag
8 M eaning
0 Call reference assigned by the node adding the call reference information
to the Trace transit list information element
1 Call reference not assigned by the node adding the call reference
information to the Trace transit list information element

Call Reference Value (octets 10.1 to 10.3)

Octets 10.1 (bits 1to 7) to 10.3 contain acall reference value encoded asin the standard Call
reference information element.

The call reference value typically refersto the PNNI link indicated in the last octet group 12 that
precedes this value, except in situations where gaps exist in the path or connection trace (refer to
Section 3.2). When the call reference value precedes all logical node/port identifiersin the Trace
transit list information element, the val ue specifies the call reference on the trace source interface,
which may or may not be a PNNI interface. When the call reference value succeeds the last logical
node/port identifier in the Trace transit list information element and the Trace status indicates “trace
completed normally”, the value specifies the call reference on the trace destination interface, which
may or may not be a PNNI interface.

Endpoint Reference Flag (octet 11.1)

Bit Endpoint reference flag
8 Meaning
0 | Endpoint reference assigned by the node adding the endpoint reference
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information to the Trace transit list information element

1 Endpoint reference not assigned by the node adding the endpoint
reference information to the Trace transit list information element

Endpoint Reference Value (octets 11.1 to 11.2)

Octets 11.1 (bits 1 to 7) to 11.2 contain an endpoint reference value encoded as in the standard
Endpoint reference information element.

The endpoint reference value refers to the same PNNI link as the call reference value that
immediately precedes the endpoint reference.

Logical Node Identifier (octets12.1t012.22)

The logical node identifier uniquely identifies a lowest level logical node that the connection is to
transit or has transited. It is coded in binary, with a length of 22 octets. Section 5.3.3/PNNI 1.0
describes the abstract syntax and semantics of logical nodeidentifiers.

Logical Port Identifier (octets 12.23t0 12.26)

The logical port identifier uniquely identifies alogical port of the logical node that the connection is
to transit or has transited. The combination of Logical Node Identifier and Logical Port Identifier
unambiguously identifiesalogical link. Thelogical port identifier is coded in binary, with alength
of 4 octets. If the port is not a PNNI interface, the port ID that is added to the Trace transit list
information element shall either be set to zero or shall specify the next link over which the
connection or party would be or has been progressed. Section 5.3.4/PNNI 1.0] describes the
abstract syntax and semantics of logical port identifiers.

PNNI Trace Continuation Refusal indicator (octet 13)

Presence of this octet indicates that the node identified by the preceding logical node (octet group
12) has refused to participate in the trace.

Crankback Received at Trace Destination Node Indicator (octet 14)

Presence of this octet indicates that the node identified by the previous logical node entry (octet
group 12) in the trace, when acting as trace destination node, received a crankback for this call from
anon-PNNI interface.

PNNI Crankback Gap indicator (octet 15)

Presence of this octet indicates that the call has been subject to crankback, but that no Trace transit
list information element was returned by the node initiating crankback.

Length of PNNI Crankback contents (octet 16.1)

The Length of PNNI Crankback contents includes the lengths of the PNNI Crankback Cause (octet
16.2), Blocked Transit Type (octet 16.3), and Blocked Transit Information (octets 16.4 etc.) fields.
The length does not include the length of octet 16.1 itself.

PNNI Crankback Cause (octet 16.2)

Octet 16.2 is encoded as octet 7 in the Crankback information element, Section 6.4.6.3/PNNI 1.0,
and uses the same crankback cause codepoints.
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Blocked Transit Type (octet 16.3)

af-cs-0141.002

Bits

87654321 Meaning Lene%thof .

Blocked Transit
Trace
Information
0000 0010 Call or party has been blocked at the 0
succeeding end of thisinterface
0000 0011 Blocked node 2
0000 0100 Blocked link 48

Blocked Transit Trace Information (octets 16.4 etc.)

The blocked transit trace information format depends on the blocked transit type. A node encodes
identical blocked transit trace information in both the Trace transit list information element and the
Crankback information element when a call clearing message with a crankback is being generated.

For Blocked transit type = “blocked node identifier”

Blocked nodeidentifier

16.4to
16.25

Blocked node identifier (octets 16.4 to 16.25)

Octets 16.4 to 16.25 are encoded as octets 6.1 to 6.22 of the Crankback information elerrent,
Section 6.4.6.3/PNNI 1.0, when the Blocked transit type is “blocked node identifier”. The
Blocked node identifier identifies the logical node at which the connection or party has been
blocked. It iscoded in binary, with alength of 22 octets. Section 5.3.3/PNNI 1.0 describesthe

syntax of logical node identifiers.

For Blocked transit type = “blocked link identifier”

Blocked link’s preceding node identifier

16.4to
16.25

Blocked link’ s port identifier

16.26 to
16.29

Blocked link’s succeeding node identifier

16.30to
16.51

Blocked link’ s preceding node identifier (octets 16.4 to 16.25)

Octets 16.4 to 16.25 are encoded as octets 6.1 to 6.22 of the Crankback information element,
Section 6.4.6.3/PNNI 1.0, when the Blocked transit type is “blocked link identifier”. The
Blocked link’s preceding node identifier identifies the logical node preceding a link at which
the connection or party has been blocked. It is coded in binary, with a length of 22 octets.
Section 5.3.3/PNNI 1.0 describes the syntax of logical node identifiers.

Blocked link’ s port identifier (octets 16.26 to 16.29)

Octets 16.26 to 16.29 are encoded as octets 6.23 to 6.26 of the Crankback information element,
Section 6.4.6.3/PNNI 1.0, when the Blocked transit type is “blocked link identifier”. The
Blocked link’s port identifier identifies the logical port of the blocked link’s preceding node
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identifier. The combination of the Blocked link’s preceding node identifier and the Blocked
link’ s port identifier unambigously identifies the link at which the connection or party has been
blocked. The logical port identifier is coded in binary, with a length of 4 octets. Section
5.3.4/PNNI 1.0 describes the syntax of logical port identifiers.

Blocked link’ s succeeding node identifier (octets 16.30 to 16.51)

Octets 16.30 to 16.51 are encoded as octets 6.27 to 6.48 of the Crankback information element,
Section 6.4.6.3/PNNI 1.0, when the Blocked transit type is “blocked link identifier”. The
Blocked link’ s succeeding node identifier identifies the logical node succeeding alink at which
the connection or party has been blocked. It is coded in binary, with a length of 22 octets.
Section 5.3.3/PNNI 1.0 describes the syntax of logical node identifiers.

Length of Vendor specific contents (octet 17.1)

The length of vendor specific contentsincludes the lengths of the OUI (octets 17.2 to 17.4) and
Vendor specific information (octets 17.5 etc.) fields. The length does not include the length of octet
17.1itself.

Organizational Unique Identifier (OUI) (octets 17.2 to 17.4)

The Organizational Unique Identifier (OUI) coded in octets 17.2 to 17.4 unambiguously identifies an
authority responsible for defining the contents of the vendor specific information.

Vendor Specific Information (octets 17.5 etc.)

Octets 17.5 etc. shall contain at most 8 octets of data. The syntax and semantics of the Vendor
specific information (octets 17.5 etc) are beyond the scope of this specification.

Length of Incoming Ne-NSC List (octet 18.1)

The length of incoming Ne-NSC list contentsin octets, i.e. excluding the octets used for the
Incoming Ne-NSC List length and identifier.

Incoming Ne-NSC Identifier Value (octets 18.2 and 18.3)

The Ne-NSCs supporting the connection at the incoming interface of the node.

Length of Incoming Rp-NSC List (octet 19.1)

The length of theincoming Rp-NSC list contentsin octets, i.e. excluding the octets used for the
Incoming Rp-NSC List length and identifier.

Incoming Rp-NSC Identifier Value (octets 19.2 and 19.3)

The Rp-NSCs supporting the connection at the incoming interface of the node.
The minimum value of an Rp-NSC Identifier is0. The Rp-NSC Identifier value O is referred to as
Rp-NSC_Bare and identifies “ bare resources”.

Length of Outgoing Ne-NSC List (octet 20.1)

The length of the outgoing Ne-NSC list contentsin octets, i.e. excluding the octets used for the
Outgoing Ne-NSC List length and identifier.
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Outgoing Ne-NSC Identifier Vaue (octets 20.2 and 20.3)

The Ne-NSCs supporting the connection at the outgoing interface of the node.

Length of Outgoing Rp-NSC List (octet 21.1)

The length of the outgoing Rp-NSC list contentsin octets, i.e. excluding the octets used for the
Outgoing Rp-NSC List length and identifier.

Outgoing Rp-NSC Identifier Value (octets 21.2 and 21.3)

The Rp-NSCs supporting the connection at the outgoing interface of the node.
The minimum value of an Rp-NSC Identifier is0. The Rp-NSC Identifier value O isreferred to as
Rp-NSC_Bare and identifies “ bare resources”.

Interworking L SP Labels (octets 21.2 and 21.3)

The labels used for packet transmissions across the interface. Theterms “receive label” and
“transmit label” are from the perspective of the node that added this octet group in the information
element. The“receive label” correspondsto the label that is used to forward traffic in the same
direction as the tracing message (either SETUP, ADD PARTY, or TRACE CONNECTION) over
theinterface. Thetransmit label refersto the label used for packets sent in the reverse direction to
that of thereceive label. When the labels precede all logical node/port identifiersin the Trace
transit list information element, the values specify the labels used on the trace source interface.
When the labels follow the last logical node/port identifiersin the Trace transit list information
element and the Trace status indicates “trace completed normally”, the values specify the labels
used on the trace destination interface.
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3.2 Rules for Interpreting the Trace Transit List Information Element
[INFORMATIVE]

The following rules apply for interpretation of the final Trace transit list information element returned to
the trace source node:

If the Trace statusfield is set to “trace in progress’, thisisto be interpreted asif the value were set to
“traceincomplete”.

The presence of a Trace Continuation refusal indicator reveals that the node identified by the previous
logical node entry (octet group 12) refused continuation of the trace.

If any combination of call reference, endpoint reference, either VPI/VCI or DLCI values, incoming
Ne-NSC list, incoming Rp-NSC list, and interworking L SP labels appear before the first logical node /
logical port entry, they represent the values on the trace source interface where the trace was initiated.

If the Pass along request bit isset to “pass along request”, there may be gaps between two logical node
/logical port entries. These gaps are not identified in the Trace transit list information element. The
location of gaps can be discerned by network management only by using its knowledge of the network
topology. Thefirst of thetwo logical node/ logical port entriesidentifies the link before the gap. The
last link in the gap, used to reach the node identified in the next logical node / logical port entry, is not
identified in the Trace transit list information element.

Except when thereisagap in the Trace transit list information element, when VPI/VCI or

call/endpoint reference values appear between two logical node/ logical port entries, they represent the
values on the link between the logical nodes specified in thelogical node/ logical port entries. The
link isidentified in the first logical node/ logical port entry. The VPI value represents the actual VPI
used for the connection on the succeeding side of the interface.

When thereisagap in the Trace transit list information element and a VPI/V Cl, call/endpoint
reference entry, incoming Ne-NSC list, incoming Rp-NSC list, or interworking LSP labels appears
between the two logical node/ logical port entries, they represent the values used on the last link in the
gap. The VPI value represents the actual VPl used for the connection on the interface where the
tracing message (SETUP, ADD PARTY, or TRACE CONNECTION) was received at the second
logical node..

If the Trace statusis set to “trace completed normally” and any combination of outgoing Ne-NSC list,
outgoing Rp-NSC list, interworking LSP labels, call reference, endpoint reference, and either VPI/V CI
or DLCI values appear after the last logical node/ logical port entry, they represent the values on the
trace destination interface on the trace destination node. The VPI valueisthe actual VPI used for the
connection on the outgoing side of the destination interface.

Presence of PNNI crankback information (octet group 16) indicates that the node identified by the
previouslogical node/ logical port entry initiated call clearing with crankback, with one exception, as
identified in the next bullet item. VPI/VCI values may or may not be present immediately before the
previous logical node/ logical port entry, evenif the V flag isset. Call/endpoint reference values may
or may not be present immediately before the previous logical node/ logical port entry, even if the A
flag isset. The node may haveinitiated call clearing before incorporating these fieldsinto the Trace
transit list information element.

When the PNNI crankback information (octet group 16) immediately follows a PNNI Crankback Gap
indicator, thisindicates that the crankback information was added by the node identified by the
previous logical node/ logical port entry (octet group 12) in the Trace transit list information element.
This node is not the node at which the call was blocked. The crankback information isthe information
received by this node in the Crankback information element from a node which did not return a Trace
transit list information element and that most likely did not support this feature.
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A logical node/ logical port entry following the PNNI crankback information (octet group 16)
indicates a node that attempted alternate routing.

Interpretation of the blocked transit information is performed as follows:

“call or party has been blocked at the succeeding end of thisinterface” — thelogical node/ logical
port entry immediately before the PNNI crankback information (octet group 16) identifies the
node that initiated call clearing with crankback, at the succeeding side of the blocked interface.
Thelogical node/ logical port entry one before that indicates the node at the preceding side of the
blocked interface and the corresponding port 1D for the blocked interface.

“blocked node” — the blocked node isidentified by the Blocked node identifier encoded as part of
the Blocked transit identifier in the Crankback data in the Trace transit list information element.

“blocked link” — the blocked link (or adjacency) isidentified by the Blocked link’ s preceding node
identifier, the Blocked link’ s port identifier , and the Blocked link’ s succeeding node identifier
encoded as part of the Blocked transit identifier in the Crankback datain the Trace transit list
information.

The “ Crankback received at trace destination node” indicator indicates that the trace destination node,
which isidentified by the previouslogical node/ logical port entry, received a call clearing message
including crankback indication from the trace destination interface, which isanon-PNNI interface (e.g.
AINI). Onesuchindicator is present for each crankback received by the trace destination node.

When one or more vendor specific information fields occur immediately after the Trace statusfield,
they were added by the trace source node.

When one or more vendor specific information fields occur after alogical node/ logical port entry,
they were added by the logical node identified by that logical node/ logical port entry.

When one or more vendor specific information fields occur after a crankback field, they were added by
the logical nodeidentified by the logical node/ logical port entry previous to the crankback field.
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4 Path Trace

4.1 Path Trace Description
[INFORMATIVE]

Path tracing is used to determine the logical nodes and logical ports traversed during connection
establishment. Path tracing is supported for both point-to-point and point-to-multipoint connections.
Point-to-point path tracing is used to trace the path of a proposed point-to-point connection from agiven
trace source node towards a called party number. Point-to-multipoint path tracing is used to trace the path
of abranch from a given trace source node on anew or existing point-to-multi point connection towards a
new party.

Path tracing can be initiated in two ways:
1. Test connectionsor partiesin support of path tracing can beinitiated at the trace source node by a
network management action towards a called party number, or

2. anadministrative action can cause connections and parties to be traced according to a network specific
policy (e.g. all new connections and parties at agiven UNI, or all new Soft PV Cs originated at the
trace source node). Such a policy can be defined using the atmTraceFilterTable defined in Annex C.

Inthefirst case (i.e. test connections or parties), the trace typically indicates that the connection or party
used to perform the trace should be cleared immediately upon reaching the trace destination node.
However, if anew point-to-multipoint test connection with multiple branchesis desired, the branches must
be left up until all the branches have been added. If the test connection isto be left up and the VPI/VCI can
be assigned at the other side of the interface, there may be some possibility of VPI/VCI collision for
SETUP messages received on thisinterface, when the other side of the interface does not know that this
VPI/VCI valueis being used.

In the second case, the connection or party istypically left up.

When a connection or party isto beimmediately cleared, it isterminated by atrace destination node within
the PNNI network. When the connection (or party) isto beleft up, the trace aspect of the connection (or
party) isterminated by the trace destination node, but the connection (or party) itself is progressed to the
actual destination node.

Given the connection or party establishment information, the trace source node computes a path, inserts the
corresponding DTLsinaSETUP or ADD PARTY message in the usual fashion and adds its trace
information including its node ID and outgoing interface port ID to the Trace transit list information
element. Thetraceinformation may also include crankback information, VPI/VCI and DLCI values, call
reference values, endpoint reference values (for parties), incoming Ne-NSC and Rp-NSC lists, outgoing
Ne-NSC and Rp-NSC lists, and interworking L SP labels, if indicated by the flagsin the Flag octet of the
Trace transit list information element. It then sends the message on the outgoing interface.

A node other than the trace source node or trace destination node that is traversed by this message performs
the procedures normally followed for a SETUP or ADD PARTY message, fillsin the trace information and
forwards the message to the next node.

At the trace destination node, the trace information is kept to be transferred into the corresponding
CONNECT, ADD PARTY ACKNOWLEDGE, RELEASE , RELEASE COMPLETE , DROP PARTY
or ADD PARTY REJECT  message if the connection or party is intended to be left up, or into a
RELEASE, RELEASE COMPLETE or ADD PARTY REJECT message if the connection or party isto be
immediately cleared.

The following figures illustrate sample message flows for the Path Trace feature.

" These messages occur for reasons due to normal call processing, not because of the trace feature. For example, call
establishment may fail further downstream, beyond the trace destination node.
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Figure 4-1 depicts an example message sequence for the case where a point-to-point SV C call between two
ATM UNIsisbeing traced.

Network
Trace Trace
Source Source Intermediate Destination Destination
Terminal Node Node Node Terminal
UNI PNNI PNNI UNI
W Trace transit list removed

SETUPw/ TTL from SETUP

CALL Pl —
SETUPwW/ TTL
CALL P
Trace transit list CALL P TUP
added to SETUP CALL

CONN
\ CTACK

CONNECT w/TTL

CONNECTw/TTL

CON Completed Trace transit

list added to CONNECT
w Completed Tracefransit list

removed from CONNECT

Figure4-1 Sample M essage Sequence for Path Trace for a user-initiated point-to-point SVC between

ATM endpoints (without Call Clearing at the Trace Destination Node)

The stepsin tracing the connection are as follows:

1

The trace source node receives a SETUP message over aUNI. Since it has been configured to trace
connections from this UNI, the trace source node adds a Trace transit list information element to the
SETUP message. Theflagsin the Trace transit list information element are set based on configuration
in the trace source node, and the Trace statusfield is set to “tracein progress’. The trace source node
then adds the following information to the Trace transit list information element:

a) A port ID identifying the trace source UNI interface.

b) If the V flag is set, the VPI/VCI from the trace sourceUNI interface.

c) If the A flag is set, the call reference value from the trace source UNI interface.

d) If the Neflag is set and the incomi ng interface istagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the incoming interface. The setting of the | flag does not influence the
inclusion of the incoming interface report at the trace source node.

e) If the Rp flag is set and the connection is supported by a specific resource partition of the incoming
interface, the list of Rp-NSCs supporting the connection at the incoming interface. The setting of the |
flag does not influence the inclusion of the incoming interface report at the trace source node.
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f) If the L flag is set and the incoming interface is an ATM-MPLS network interworking interface, the
labels of the interworking L SPs used for the connection,

g) Itsown node I D and the outgoing port ID.

h) If the Neflag is set and the outgoing interface istagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.

i) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface,

The trace source node then forwards the SETUP message to the succeeding node.

2. Theintermediate node receives the SETUP message. Since the Trace transit list information element
is present, its adds the following information:
a) If the V flag is set, the VPI/VCI value on the incoming interface. These are added by the
succeeding side in order to facilitate tracing over links which are non-assigning on the preceding side.
b) If the A flag is set, the call reference value on the incoming interface.
c) If both the | and Ne flags are set and the incoming interface is tagged by Ne-NSCs, the list of Ne-
NSCs supporting the connection at the incoming interface.
d) If both the | and Rp flags are set and the connection is supported by a specific resource partition of
theincoming interface, the list of Rp-NSCs supporting the connection at the incoming interface,
e) If the L flag is set and the incoming interface isan ATM-MPLS network interworking interface, the
labels of the interworking L SPs used for the connection,
f) Its own node ID and the outgoing port ID.
g) If the Neflag is set and the outgoing interface is tagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.
h) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface.

Theintermediate node then forwards the SETUP message to the succeeding node.

3. Thetrace destination node adds information about the incoming link (VPI/VCI, call reference,
incoming Ne-NSCs, incoming Rp-NSCs, interworking labels) to the Trace transit list information
element in the same manner as intermediate nodes. It then addsits own node ID and outgoing port ID.
Information about the destination UNI interface is also added as follows:

a) If the Neflag is set and the outgoing interface istagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.

b) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface.

c) If theV flagis set, the VPI/VCI used on the destination UNI.

d) If the A flag is set, the call reference used on the destination UNI.

e) If theL flagis set and the outgoing interface isan ATM-MPLS network interworking interface, the
labels of the interworking L SPs used for the connection,

Sincethe X flag is not set, the trace destination node removes and saves the Trace transit list
information element and forwards the SETUP message out the destination UNI without the Trace
transit list information element.

4. Upon receiving the CONNECT message, the trace destination node sets the Trace status field in the
saved Trace transit list information element to “trace completed normally”, places the updated Trace
transit list information element into the CONNECT message, and progresses it towards the calling

party.
Intermediate nodes progress the CONNECT message normally without any additional actions.

6. At thetrace source node, the Tracetransit list information element is removed from the CONNECT
message and saved for retrieval by network management. The CONNECT message is then progressed
out the originating UNI to the source terminal without the Trace transit list information element.
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Figure 4-2 depicts an example message sequence for the case where an SPV C between two Frame Relay
endpointsis being traced.

Network
Trace i Trace o
Source Source Intermediate Destination Destination
Terminal Node Node Node Terminal
FR UNI PNNI PNNI FR UNI

Trace transit list removed
SETUPw/ TTL from SETUP

SETUPW/ TTL
CALL \
Trace transit list CALLP

added to SETUP
| comECTWIL N
Completed Trace transit
list added to CONNECT

ICompleted Trace transit ljst
removed from CONNECT

< CaII/Cc|)nnection between Source |and Destination Termi nal|s IsActive >

Figure4-2 Sample Message Sequence for Path Trace for network initiated connections (Soft PVCs)
between Frame Relay endpoints (without Call Clearing at the Trace Destination Node)

The stepsin tracing the connection are as follows:

1. Thetrace source node adds a Trace transit list information element to a SETUP message. Theflagsin
the Tracetransit list information element are set based on configuration in the trace source node and
the Trace statusfield is set to “trace in progress’. The trace source node then adds the following
information to the Trace transit list information element:

a) A port ID identifying the trace source FR UNI interface.

b) If the V flagis set, since the trace source interface is a Frame Relay interface, the DLCI from the
trace source interface.

c) If the Neflag is set and the incoming interface is tagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at theincoming interface. The setting of the | flag does not influence the
inclusion of the incoming interface report at the trace source node.

d) If the Rp flag is set and the connection is supported by a specific resource partition of the incoming
interface, the list of Rp-NSCs supporting the connection at the incoming interface . The setting of the |
flag does not influence the inclusion of the incoming interface report at the trace source node.

e) Itsown node D and the outgoing port I1D.
f) If the Neflagis set and the outgoing interface is tagged by Ne-NSCs, thelist of Ne-NSCs's
upporting the connection at the outgoing interface.
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g) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface .

The trace source node then forwards the SETUP message to the succeeding node.
2. Actionstaken by the intermediate node are as specified in step 2 for Figure 4-1.

3. Thetrace destination node adds information about the incoming link (VPI/VCI, call reference,
incoming Ne-NSCs, incoming Rp-NSCs, interworking labels) to the Trace transit list information
element in the same manner asintermediate nodes. It then addsits own node ID and outgoing port ID.
Information about the destination FR UNI interface is also added as follows:

a) If the Neflag is set and the outgoing interface istagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.

b) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface.

c) If theV flag is set, since the destination interface is a Frame Relay interface, the DLCI from the
destination interface.

The trace destination node sets the Trace status field to “ trace completed normally”, places the updated
Trace transit list information element into the CONNECT message and progresses it towards the
calling party.

4. Intermediate nodes progress the CONNECT message normally without any additional actions.

5. At the trace source node, the Trace transit list information element is removed from the CONNECT
message and saved for retrieval by network management.

Figure 4-3 demonstrates a point-to-point network management initiated test connection. Theintent isto
have the connection progress through the network towards the called party and to then be released at the
trace destination node before reaching the called party.
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Network
Trace Trace
Source Source Intermediate Destination Destination
Terminal Node Node Node Terminal
UNI PNNI PNNI UNI

ITrace transit list removed
SETUPwW/ TTL from SETUP

SETUPW/ TTL
CALLP \
Trace transit list CALLP

added to SETUP

RELEASE w/ TTL

RELEASE comp| |Completed Trace transit
/ | list added to RELEASE

RELEASE COMP

Q

pmpleted Trace transit list
nemoved from RELEASE

Figure4-3 Sample M essage Sequence for Path Trace with Call Clearing at the Trace Destination
Node

The stepsin tracing the connection are as follows:

1. Network management instructs the trace source node to launch atest connection. Thisrequest contains
the called party number, all necessary traffic parameters and the trace flags.

2. Thetrace source node creates a SETUP message from the parameters received from network
management. It includes a Trace transit list information element with the appropriate trace flags. The
trace source node then adds the following information to the Trace transit list information element:

a) A port ID identifying the trace source interface specified by network management.
b) Its own node ID and outgoing port ID.
The SETUP message is then progressed to the succeeding node.

3. Theintermediate node receives the SETUP message and adds its own node I D and the outgoing port
ID and forwards the SETUP message to the succeeding node.

4. Thetrace destination node adds its own node I D and outgoing port ID.
Sincethe X flag is set, the trace destination node sets the Trace status field to “trace completed

normally”, creates a REL EA SE message, adds the Trace transit list information element to the
REL EASE message and sends it towards the calling party.

5. Intermediate nodes progress the REL EASE message normally without any additional actions.

6. At thetrace source node, the Trace transit list information element is removed from the RELEASE
message and saved for retrieval by network management. The RELEA SE message is hot progressed
further by the trace source node.

Page 31 of 142 ATM Forum Technical Committee



PNNI Addendum for Path af-cs-0141.002
and Connection Tracevl.1

4.2 Additions to PNNI Signalling Messages
[NORMATIVE]

42.1 CONNECT
Figure 6-5/PNNI 1.0 CONNECT Message Contents is augmented with the following:

Information Element Reference Type Length
Tracetransit list 3.1 o 38-1466
&)
Notel - Included when using path trace functionality.
Note 2 - A larger maximum length value may be supported as a network specific option. The

maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, |, and L set to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-4 Additional CONNECT message content

422 RELEASE

Figure 6-6/PNNI 1.0 RELEA SE message content is augmented with the following:

Information Element Reference Type Length
Tracetransit list 31 oD 38-1466(2
Note 1 - Included when using path trace functionality.
Note 2 - A larger maximum length value may be supported as a network specific option. The

maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, |, and L set to “0'; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure 4-5 Additional REL EASE message content

423 RELEASE COMPLETE
Figure 6-7/PNNI 1.0 RELEASE COMPLETE message content is augmented with the following:

Information Element Reference Type Length
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Tracetransit list

31 o(d) 38-1466(2)

Note 1l -
Note 2 -

Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, I, and L set to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint cal. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-6 Additional RELEASE COMPLETE message content

424 SETUP

Figure 6-8/PNNI 1.0 SETUP message content is augmented with the following:

Information Element Reference Type Length

Tracetransit list

31 o) 38-1466(2

Note 1l -
Note 2 -

Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, I, and L et to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-7 Additional SETUP message content

425 ADD PARTY

Figure 6-19/PNNI 1.0 ADD PARTY message content is augmented with the following:

Information Element Reference Type Length

Tracetransit list

3.1 o) 38-1466(2)

Note 1 -
Note 2 -
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Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, I, and L set to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier’; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
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supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-8 Additional ADD PARTY message content

426 ADD PARTY ACKNOWLEDGE

Figure 6-20/PNNI 1.0 ADD PARTY ACKNOWLEDGE message content is augmented with the following:

Information Element Reference Type Length

Tracetransit list

3.1 o(D) 38-1466(2)

Note1l -
Note 2 -

Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, I, and L set to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to beincreased to 2373 octets.

Figure4-9 Additional ADD PARTY ACKNOWLEDGE message content

4.2.7 ADD PARTY REJECT

Figure 6-22/PNNI 1.0 ADD PARTY REJECT message content is augmented with the following:

Information Element Reference Type Length

Tracetransit list

3.1 o(D) 38-1466(2)

Note 1l -
Note 2 -

Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maxi mum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1"; flags Ne, Rp, |, and L set to “0’'; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-10 Additional ADD PARTY REJECT message content

428 DROP PARTY

Figure 6-23/PNNI 1.0 DROP PARTY message content is augmented with the following:
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Information Element Reference Type Length

Tracetransit list

3.1 oD 38-1466(2)

Notel -
Note 2 -

Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, |, and L set to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-11 Additional DROP PARTY message content

429 CO-BlI SETUP

Figure 26-2/GSS 1.0 [3] CO-BI SETUP message content is augmented with the following:

Information Element Reference Type Length

Tracetransit list

3.1 o) 38-1466(2)

Notel -
Note 2 -
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Included when using path trace functionality.

A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network. 1466 octets
correspond to the length of a Trace transit list information element with 25 nodes;
flags A, V, and C set to “1”; flags Ne, Rp, I, and L set to “0’; no Vendor specific
information; and 6 crankbacks with blocked transit type coded as “blocked link
identifier”; for a point-to-multipoint call. In this scenario, if NSCs were to be
recorded by setting flags Ne, Rp, and | to “1” and the average number of Ne-NSCs
supporting the connection at an interface is two and the average number of Rp-NSCs
supporting the connection at an interface is four, then the maximum length required
would need to be increased to 2373 octets.

Figure4-12 Additional CO-BI SETUP message content
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4.3 Path Trace Procedures
[NORMATIVE]

The procedures defined in the ATM Forum PNNI Specification apply for connection and party
establishment with path trace functionality. Only the additional procedures required for path trace
functionality are defined in this specification.

4.3.1 Processing SETUP, CO-BI SETUP and ADD PARTY M essages

In the following sections, the term "SETUP message” is understood to apply to both SETUP and CO-BI
SETUP messages except in cases where the V flag is discussed, sincethe V flag is treated as a spare bit for
CO-BI SETUP messages.

4.3.1.1 Initiating Path Trace

Thetrace source node initiates the path trace by inserting a Trace transit list information element in the
SETUPor ADD PARTY message before progressing the message towards the called party. Thetrace
transit list records the path traversed by the SETUP or ADD PARTY message from the trace source node to
the trace destination node. The trace source node controls what path information is recorded by setting the
C (crankback), V (VPI/VCI), A (call/endpoint reference), Ne (Ne-NSC lists), Rp (Rp-NSC lists), |
(Incoming NSCs), and L (interworking L SP labels) flagsin the Trace transit list information element. If
the C flag is set to 0, only information (node IDs and port IDs) of the final path, i.e., not including any
failed paths, isrecorded. If the Cflag isset to 0 and the connection or party failsto reach the trace
destination node, no path trace information will be returned. If the C flagissetto 1, all attempted paths
including the final one are recorded (regardless of whether the call succeeds or fails). If theV flagisset to
1, the VPI/VCI values used on each link are recorded. In the case of Frame Relay endpoints, the DLCI
values of those endpoints are also recorded. If the A flag isset to 1, the call reference values used on each
link, and endpoint reference values for point-to-multipoint connections, are recorded. If the Neflagis set
to 1, the Ne-NSCs supporting the connection are recorded. If the Rp flag isset to 1, the Rp-NSCs
supporting the connection are recorded. If thel flag is set to 1, the NSCssupporting the connections at the
incoming interface of the nodes arerecorded. If the Lflagissetto 1 and theinterfaceisan ATM-MPLS
network interworking interface, the labels of the interworking L SPs are recorded.

By setting the X flag to 1, the trace source node indicates to the trace destination node that the connection
or party shall not be progressed further and that it shall be cleared rather than connected. If the X flag is set
to 1, the trace source node shall not set the V flag or the A flag to 1.

After adding the Flags field to the Trace transit list information element, the trace source node shall add the
Trace status field with the value set to "trace in progress®. Trace information shall then be added to the
Trace transit list information element by following the procedures specified in Section4.3.1.2.

If aTrace transit list information element is present in the received setup or add party indication, this node
shall continue the received trace (following the procedures of Section4.3.1.2), ignoring any network
specific policy that triggers a new path trace (i.e. this node shall not act as a trace source node).

4.3.1.2 Processing a Trace Transit List

Thefollowing procedures shall apply
at the trace source node,

whenever a SETUP or ADD PARTY messageis received with a Trace transit list information element,
and

when anode initiates alternate routing in response to crankback, though not necessarily all of these
procedures apply (see Section 0).
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If the Trace status field is not set to “trace in progress’, the Trace transit list information element shall be
saved asthe Saved Original Trace transit list and the Saved Modified Trace transit list and removed from
the outgoing SETUP or ADD PARTY message. In addition:

If the X flagisset to 1, call clearing shall beinitiated using normal PNNI procedures. The cause code
in the Cause information element shall be set to cause #31 “normal, unspecified.” 1n addition, the
Trace transit list information element from the SETUP or ADD PARTY message, shall be copied into
the RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message before progressing the
message towards the trace source node.

Otherwise, the remaining proceduresin this section shall beignored.

Thefollowing rules, in this order, shall be followed to determine what entries shall be added to the Trace
transit list information element by each node:

1. If thisnodeisthe trace source node, the Trace source port identifier field with the value either set to
zero (if the trace source interface is not a PNNI interface and no logical port 1D is assigned to this
interface) or identifying the trace source interface from which the path trace isinitiated;

2. IftheV flagissetto1and

this node is the trace source node and the trace source interfaceisan ATM interface, aVVPI/VCI
entry for the trace source interface (note that what is traced is the actual VPl used for the
connection on this side of the trace sourceinterface, not the VPCI),

this node is the trace source node, the trace source interface is a Frame Relay interfaceand a 1:1
mapping is used between the Frame Relay and the ATM connection, aDLCI entry for the trace
sourceinterface,

this node is the trace source node, and the trace source interface isneither an ATM interface, nor a
Frame Relay interface (e.g. Circuit Emulation Service), a VPI/V CI entry may be added for the
trace source interface,

this node is not the trace source node, a VvV PI/V Cl entry for the incoming interface on which the
SETUP or ADD PARTY message was received (note that what is traced is the actual VPl used for
the connection on this side of the incoming interface, not the VPCI);

3. IftheAflagissettoland

this node is the trace source node, the connection leg on the trace source interface is switched, and
the trace source interface supports a call reference that can be specified in 3 octets, a call reference
entry for the trace source interface including the endpoint reference field for point-to-multipoint
connections,

this nodeis not the trace source node, acall reference entry for the incoming interface on which
the SETUP or ADD PARTY message was received, including the endpoint reference field for
point-to-multipoint connections;

4. If theNeflagissetto 1, this node does not refuse to participate in path traces received over the
incoming interface,

this node is the trace source node and the incoming interface is tagged by Ne-NSCs, thelist of Ne-
NSCs supporting the connection at the incoming interface.

this node is not the trace source node, the | flag is set to 1, and the incoming interface is tagged by
Ne-NSCs, thelist of Ne-NSCs supporting the connection at the incoming interface.

5. If theRpflagisset to 1, this node does not refuse to participate in path traces received over the
incoming interface,

thisnode is the trace source node and

the resources supporting the connection at the incoming interface are tagged by Rp-NSCs, the
list of Rp-NSCs supporting the connection at the incoming interface.
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6.

10.

11.

the resources supporting the connection at the incoming interface are not tagged by any Rp-
NSCs, a single Incoming Rp-NSC value set to “Rp-NSC Bare”.

the incoming interface is tagged by all Rp-NSCs, asingle Incoming Rp-NSC value set to
OxFFFF.

thisnodeis not the trace source node, the | flag isset to 1 and

the resources supporting the connection at the incoming interface are tagged by Rp-NSCs, the
list of Rp-NSCs supporting the connection at the incoming interface.

the resources supporting the connection at the incoming interface are not tagged by any Rp-
NSCs, a single Incoming Rp-NSC value set to “Rp-NSC Bare”.

the incoming interface is tagged by all Rp-NSCs, a single Incoming Rp-NSC value set to
OxFFFF.

If the L flagis set to 1, this node does not refuse to participate in path traces received over the
incoming interface, and the incoming interface on which the SETUP or ADD PARTY message was
received isan ATM-MPLS network interworking interface, the labels of the interworking LSPsto be
used for the connection.

The node shall save the current Trace Transit List information element locally asthe Saved Original
Tracetransit list

If this node refuses to participate in path traces received over the incoming interface, alogical node/
logical port entry including this node's lowest-level logical node identifier. The logical port identifier
shall be set to zero. In addition, the Trace Continuation refusal indicator shall be added to the Trace
transit list information elementand

If the X flag is set to 0, the Trace transit list information element shall be saved locally as the
Saved Modified Trace transit list and removed from the SETUP or ADD PARTY message before
progressing the message towards the called party. The remaining proceduresin this section shall
beignored.

If the X flag isset to 1, call clearing shall beinitiated using normal PNNI procedures. The cause
code in the Cause information element shall be set to cause #31 “normal, unspecified.” In
addition, the Trace transit list information element from the SETUP or A DD PARTY message, as
modified by the procedures above, shall be copied into the RELEASE, RELEASE COMPLETE,
or ADD PARTY REJECT message before progressing the message towards the trace source node
and the Trace status shall be set to “trace incomplete’;

Onelogical node/ logical port entry where the logical node ID specifiesthe lowest level logical node
and

if thisnode is not the trace destination node, the logical port specifies the outgoing interface on
which the SETUP or ADD PARTY message will be progressed,

if this node is the trace destination node, the logical port is either set to zero (if the next link is not
aPNNI interface and no logical port ID is assigned to this interface) or specifies the next link that
would be traversed by the connection or party;

If the Neflag isset to 1 and the outgoing interface is tagged by Ne-NSCs, thelist of Ne-NSCs
supporting the connection at the outgoing interface.

If the Rp flag isset to 1 and

the resources supporting the connection at the outgoing interface are tagged by Rp-NSCs, the list
of Rp-NSCs supporting the connection at the outgoing interface.

the resources supporting the connection at the outgoing interface are not tagged by any Rp-NSCs,
asingle Outgoing Rp-NSC value set to “Rp-NSC Bare’.
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the outgoing interface is tagged by all Rp-NSCs, a single Outgoing Rp-NSC val ue set to OxFFFF.

12. If thisnodeisthe trace destination node and the V flag is set to 1.

If the trace destination interface isan ATM interface, a VPI/VCI entry for the trace destination
interface;

If the trace destination interface is a Frame Relay interface and a 1:1 mapping is used between the
Frame Relay and the ATM connection, a DLCI entry for the trace destination interface;

If the trace destination interface isnot an ATM interface or a Frame Relay interface (e.g. Circuit
Emulation Service), a VPI/VCI entry may be added for the trace destination interface.

13. If thisnodeisthe trace destination node, the L flagis set to 1, and the trace destination interfaceisan
ATM-MPLS network interworking interface, the labels of the interworking L SPs to be used for the
connection.

14. If thisnode is the trace destination node, the A flag is set to 1, the connection leg on the trace
destination interface is switched, and the trace destination interface supports a call reference that can
be specified in 3 octets, a call reference entry for the trace destination interface including the endpoint
reference for point-to-multipoint connections;

The numbered procedures above may be interrupted at any point due to error, failure, or other conditions
(due to standard PNNI call processing) that result in call or party clearing, with or without crankback. In
this case the procedures specified in Section 4.3.3 shall be followed. Before the procedures of that section
are applied, if the Trace transit list information element has not yet been saved above as the Saved Original
Tracetransit list, the current Trace information element shall be saved as the Saved Original Trace transit
list. In addition, if the Trace transit list information element has not yet been saved above as the Saved
Modified Trace transit list, the current Trace transit list information element shall be saved as the Saved
Modified Tracetransit list.

The procedures described in Section 4.3.7 shall be followed to check for Trace transit list information
element length exceeded errors and message length exceeded errors.

The Trace transit list information ele ment resulting from the above procedures shall be saved locally asthe
Saved Modified Trace transit list.

If thisis not the trace destination node, the SETUP or ADD PARTY message shall be progressed with the
updated Trace transit list information element. Note that in the case where this node refuses to participate in
the trace, the Trace transit list information element will no longer be present in the SETUP or ADD

PARTY message (see step 5 above).

If thisis the trace destination node, then

If the X flag is set to 0, the Trace transit list information element shall be removed before progressing
the SETUP or ADD PARTY message towards the called party user.

Otherwise, (the X flag isset to 1) the proceduresin Section4.3.2apply.

4.3.2 Path Trace Clearing At The Trace Destination Node

Thefollowing steps shall be performed at the trace destination node when the X flag isset to “1” and after
the node applied the procedures of section4.3.1.2:

While performing the procedures of section4.3.1.2,the trace destination node shall verify that it has
reachability to the next transit identified in the DTL stack (if thisisnot the DTL Terminator) or to the
called party number or specified transit network (if thisisthe DTL Terminator). If thetrace
destination node does not have reachability, or if, according to local information (including applicable
policies), it does not have sufficient resources to accept the connection or party on either the incoming
interface or on any interface over which the connection or party may be progressed, call clearing
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procedures shall be followed as specified in Section 4.3.3, and the remaining procedures in this section
shall beignored.

The Saved Modified Tracetransit list shall be copied to a RELEASE, RELEASE COMPLETE, or
ADD PARTY REJECT message. If the Trace status in the message is set to “tracein progress’, it
shall be set to “trace completed normally”.

The cause code in the Cause information element shall be set to cause #31 “normal, unspecified.”

Standard PNNI procedures for call clearing shall apply, causing the RELEASE, RELEASE
COMPLETE, or ADD PA RTY REJECT message to be sent towards the trace source node.

4.3.3 Proceduresat a Node Initiating Call Clearing

The following procedures shall apply when error, failure, or other conditions (due to standard PNNI call
processing) are encountered that result in call or party clearing, with or without crankback, with the
following exception: These procedures are not always applicable when the protocol errors described in
Sections 6.5.6/PNNI 1.0 and 6.5.7/PNNI 1.0 lead to call clearing.

Note that the procedures described below can be invoked as aresult of processing either areceived SETUP
or ADD PARTY message, or as aresult of receiving acall clearing message where alternate routing was
attempted but failed (e.g. an entry border node propagating acall clearing), or asaresult of receiving acall
clearing message where a“link blocked” crankback is generated from a"Call or party has been blocked at
the succeeding end of thisinterface" crankback.. Assuch, the "current message” referenced below could be
any of SETUP, ADD PARTY, RELEASE, RELEASE COMPLETE, ADD PARTY REJECT. If the Cflag
in the Saved Original Trace transit list information element is set to O, then normal call or party clearing
and crankback procedures shall be followed. The Trace transit listinformation element shall not be
included in the RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message generated by this
node. If thisisthe trace source node, then the procedures of Section 4.3.4.4 shall apply, otherwise no
further processing of the Tracetransit list information element shall be performed.

If the C flag in the Saved Original Trace transit list is set to 1 then

If the Trace statusfield in the Saved Modified Trace transit list is other than “tracein progress”’, the

Saved Modified Trace transit list shall be copied to the RELEASE, RELEASE COMPLETE, or ADD
PARTY REJECT message. If thisisthe trace source node, then the procedures of Section 4.3.4.4 shall
apply, otherwise no further processing of the Trace transit list information element shall be performed.

If the Trace statusfield in the Saved Modified Trace transit list is set to “trace in progress’, then in
addition to the normal call or party clearing and crankback procedures the Saved Modified Trace
transit list information element shall be placed into the RELEASE, RELEASE COMPLETE or ADD
PARTY REJECT message generated by the node towards the calling party and shall be modified as
follows:

If this node did not refuse path trace and no logical node/ logical port entry has been added to the
Tracetransit list information element for this node during processing of the current message, one
logical node/ logical port entry shall be added with the logical node ID of the lowest |evel node.
Thelogical port ID shall be set to zero.

If thisnodeisthe DTL originator or the call or party is cleared without crankback, then the Trace
statusfield in the Trace transit list information element shall be set to “trace incomplete”, and no
crankback field shall be added to the Trace transit list information element.

If the call or party is cleared with crankback and this nodeis not the DTL originator, then: a
crankback field shall be added to the Trace transit list information element with the appropriate
Crankback Cause, Blocked Transit Type and Blocked Transit Trace Information values from the
generated Crankback information element

If thisisthe trace source node, then the procedures of Section4.3.4.4 shall apply.
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4.3.4 Proceduresat a Node Receiving a Call Clearing M essage

If the call clearing message is being sent towards the called party or if a CONNECT or ADD PARTY
ACKNOWLEDGE message has already been sent towards the calling party, then the procedures of this
section shall not apply.

When anode receives a call clearing message, the procedures of Section4.3.4.1or 4.3.4.3 shall be applied
as appropriate. Additionally, if the node is also the trace source node, the procedures of Section4.3.4.4
shall be applied aswell.

4.3.4.1 Procedures When Receiving a Call Clearing Message at a Node That |s Not

The Trace Destination Node

The procedures for handling a call clearing message are broken into three groups:

1
2.

Receipt of acall clearing message without a Crankback information element.

Receipt of acall clearing message containing a Crankback information element when this node is not
allowed to perform alternate routing and will simply progress the crankback backward.

Receipt of acall clearing message containing a Crankback information element when thisnodeis
allowed to perform alternate routing.

If the received RELEASE, RELEASE COMPLETE, DROP PARTY or ADD PARTY REJECT
message does not contain a Crankback information element, then

If the call clearing message contains a Trace transit list information element, then
If this node refused to participate in the path trace, then

If the C flag in the Saved Original Trace transit list information element is set to 1, then the
Saved Modified Trace transit list information element shall replace the Trace transit list
information element in the received call clearing message.

Otherwise, the Trace transit list information element shall be removed from the call clearing
message.

If thisis not the trace source node, the Trace transit list information element shall be passed in the
call clearing message.

Otherwise (thisis the trace source node), the procedures of Section4.3.4.4 shall apply.
If the call clearing message does not contain a Trace transit list information element then

If the C flag in the Saved Original Trace transit list information element is set to 1, then the Saved
Modified Trace transit list information element shall be included in the call clearing message. If
the Trace statusis "trace in progress”, then the Trace status shall be set to "trace incomplete”.

If the Cflag in the Saved Original Trace transit list information element is set to 0, then normal
call clearing procedures apply and no Trace transit list information element shall be included in

the call clearing message.
If this node is the trace source node, the procedures of Section4.3.5.3 shall apply.

If the received RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message contains a
Crankback information element, and none of the following apply:

the Blocked transit typeis"call or party has been blocked at the succeeding end of thisinterface”, or
thisnodeis DTL originator, or

this node is an entry border node that generated DTLsfor this call of equal or higher level than the
crankback level,
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then:

If this node refused to participate in the path trace or thisis the trace destination node, then if thereisa
Tracetransit list information element in the received call clearing message, it shall be deleted.

If thereisaTrace transit list information element in the RELEASE, RELEASE COMPLETE, or ADD
PARTY REJECT message, then

If the C flag in the Saved Original Trace transit list is set to 1, then
If thisisthe trace source node, then the procedures of Section4.3.4.4 shall apply.

Otherwise, the Trace transit list information element in the message shall be passed towards
the trace source node.

If the C flag in the Saved Original Tracetransit list is set to 0, then the Trace transit list
information element shall be removed from the call clearing message.
If thereisno Trace transit list information element in the RELEASE, RELEASE COMPLETE, or
ADD PARTY REJECT message, then.
If the C flag in the Saved Origina Trace transit list information element is set to O then normal call
clearing procedures apply and no Trace transit list information element shall beincluded in the
call clearing message.

If the C flag in the Saved Original Tracetransit list information element is set to 1, then the Saved
Modified Trace transit list information element shall be included in the call clearing message.

If the Trace statusin the Saved Modified Trace transit list information element is"trace in
progress®, then a Crankback gap indicator field shall be appended to the Trace transit list
information element, followed by a Crankback field with the appropriate Crankback Cause,
Blocked Transit Type, and Blocked Transit Trace Information values from the received
Crankback information element.

Otherwise (the Trace status in the Saved Modified Trace transit list information element is not
"tracein progress"), nothing further is added to the Trace transit list information element at

thistime.
If thisisthe trace source node, then the procedures of Section4.3.4.4 shall apply.

3. If thereceived RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message contains a
Crankback information element, and at least one of the following applies:

the Blocked transit typeis"call or party has been blocked at the succeeding end of thisinterface”,
thisnodeisDTL originator, or

thisnodeis an entry border node that generated DTLs for this call of equal or higher level than the
crankback level,

then the procedures of Section 4.3.4.2 shall apply with the Current Trace transit list information element
determined asfollows:

If this node refused to participate in the path trace, then thereis no Current Trace transit list
information element and the remaining procedures of this section shall not apply.

If the C flag in the Saved Original Trace transit list information element is set to 0 then

If the Trace statusin the Saved Original Trace transit list information element is set to "tracein
progress’, then the Saved Original Trace transit list shall be used as the Current Trace transit list

information element.

If the Trace statusin the Saved Original Trace transit list information element is not set to "tracein
progress’, then thereis no Current Trace transit list information element.
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If the C flag in the Saved Original Tracetransit list information element is set to 1, then

If thisis not the trace destination node and if a Trace transit list information element is present in
the received RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message, that Trace
transit list information element shall be saved as the Saved Modified Trace transit list information
element. If the Trace statusis set to "trace in progress', then this Trace transit list information
element shall be used asthe Current Tracetransit list information element, otherwise, thereis no
Current Trace transit list information element.

If thisisthe trace destination node or if no Trace transit list information element is present in the
received RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message, then:

If the Trace statusin the Saved Modified Trace transit list information element is“trace in
progress’, then a Crankback gap indicator field shall be appended to the Saved Modified
Trace transit list information element, followed by a Crankback field with the appropriate
Crankback Cause, Blocked Transit Type, and Blocked Transit Trace Information values from
the received Crankback information element. The resulting Saved Modified Trace transit list
information element shall be used as the Current Trace transit list information element.

Otherwise (the Trace status in the Saved Modified Trace transit list information element is not
"tracein progress"), thereis no Current Tracetransit list information element.

4.3.4.2 Procedures at a Node Allowed to Perform Alternate Routing

Examples of nodes allowed to perform alternate routing are: DTL originators, some entry border nodes,
nodes receiving a crankback indicating "Call or party has been blocked at the succeeding end of this
interface” and nodes receiving AINI crankback.

A node that attempts alternate routing shall apply the following procedures in addition to standard PNNI
crankback and alternate routing procedures:

If thereisa Current Trace transit list information element, then the Current Trace transit list shall be
copied into the new SETUP or ADD PARTY message, and the Trace transit list procedures specified
in Section 4.3.1.2 (commencing with step 6) shall apply.

If the node does not attempt alternate routing or if alternate routing fails for any reason, the procedures of
section 4.3.3 shall apply, if they have not yet been applied as part of the above procedures, before the call
clearing message is propagated towards the trace source node. If the C flagisset to 1 in the Saved Original
Tracetransit list, then these procedures will cause anew logical node/ logical port entry and crankback
field to be added to the message's Trace transit list information element.

4.3.4.3 Proceduresat a Trace Destination Node
If aRELEASE, RELEASE COMPLETE, DROP PARTY or ADD PARTY REJECT message isreceived at
atrace destination node and the received message does not contain a Crankback information element, then

The Saved Modified Trace transit list information element shall be copied into the call clearing
message.

If the Trace status field in the message is set to "trace in progress”, then it shall be set to "trace
completed normally”.

Normal call clearing procedures shall then apply.

If aRELEASE, RELEASE COMPLETE or ADD PARTY REJECT message received at atrace destination
node contains a Crankback information element and it was received over a PNNI interface, then the
procedures of Sections4.3.4.1or 4.3.4.3shall apply.

If aRELEASE, RELEASE COMPLETE or ADD PARTY REJECT message received at atrace destination
node contains a Crankback information element and it was received over anon-PNNI interface, then
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A "Crankback received at trace destination node" indicator shall be added to the Saved Modified Trace
transit list information element.

The procedures of Section 4.3.4.2 shall then apply with the Current Trace transit list set to the Saved
Modified Tracetransit list.

4.3.4.4 Proceduresat a Trace Source Node

The trace source node shall remove the Trace transit list information element before progressing a
RELEASE, RELEASE COMPLETE, DROP PARTY or ADD PARTY REJECT message towards the
calling party if the message contains the information element. If the Trace statusfield is set to "tracein
progress’, then it shall be changed to "trace incomplete".

4.3.5 Proceduresat a Node Receiving a Call Accept M essage

When a node receives a call accept message, the procedures of Section4.3.5.1 or 4.3.5.2 shall be applied as
appropriate. Additionally, if the nodeis also the trace source node, the procedures of Section4.3.5.3 shall
be applied aswell.

4.35.1 Proceduresat a Node That s Not The Trace Destination Node

If the received CONNECT or ADD PARTY ACKNOWLEDGE message does not contain a Trace transit
list information element or this node refused to participate in path tracing, then

The Saved Modified Trace transit list information element shall be included in the CONNECT or ADD
PARTY ACKNOWLEDGE message.

If the Trace statusfield is set to "trace in progress”, then the Trace status field in the message shall be
set to “trace incomplete”.

Otherwise, the Trace transit list information element from the received CONNECT or ADD PARTY
ACKNOWLEDGE message remains unmodified.

4.35.2 Proceduresat a Trace Destination Node

Thefollowing procedures shall apply: The Saved Modified Trace transit list information element shall
beincluded in the CONNECT or ADD PARTY ACKNOWLEDGE message.

If the Trace statusfield is set to "trace in progress”, then the Trace status field in the message shall be
set to “trace completed normally”.

4.35.3 Proceduresat a Trace Source Node

The trace source node shall remove the Trace transit list information element before progressing a
CONNECT or ADD PARTY ACKNOWLEDGE message towards the calling party. If the Trace status
fieldisset to "tracein progress’, then it shall be changed to "trace incomplete”.

4.3.6 TraceTransit List Information Element Content Validation

Nodes other than the trace source node shall not perform any content validation on those portions of a
received Trace transit listinformation element commencing with the Trace source port identifier. This
allows for future extensions to the Trace transit list information element. Only the information element
length and Trace status may be modified. New fields may be appended to the Trace transit list information
element.
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4.3.7 Length Errors

Thefollowing procedures apply:

at any point during the trace, if the length of the Trace transit list information element exceeds the
maximum length, or

when the maximum message length is exceeded at any point during message processing (not
necessarily during processing of the Trace transit list information element, for example while adding
Designated transit list information elements) and a Trace transit list information element is present in
the message.

The node shall set the Trace status to "trace has exceeded information element length limitations" or "trace
has exceeded message length limitations," as appropriate.

If the Trace transit list information element indicates that the call isto be released at the trace destination
(i.e., the X flag is set to 1), then the call shall be released immediately by sending a RELEASE, RELEASE
COMPLETE or ADD PARTY REJECT message including the Trace transit list information element. The
cause code in the Cause information element shall be set to cause #31 “normal, unspecified.”

Otherwise, the Trace transit list information element shall be removed from the message and saved locally
asthe Saved Modified Tracetransit list. In addition, if the Trace transit list information element has not yet
been saved above as the Saved Original Trace transit list, the current Trace transit list information element
shall be saved as the Saved Original Trace transit list.

4.4 Compatibility with Nodes Not Supporting This Feature
[NORMATIVE]

If the X flag in the Trace transit list information element is set to O, the trace source node shall set the |E
instruction field flag in the Trace transit list information element to “follow explicit instructions” and the IE
action indicator to “discard information element and proceed”.

If the X flag in the Trace transit list information element is set to 1, the trace source node shall set the |E
instruction field flag in the Trace transit list information element to “follow explicit instructions” and the |lE
action indicator to “clear call”.

For all messages other than SETUP, ADD PARTY, and CO-BI SETUP, the Pass along request bit shall be
set to "pass along request”.

Vendor equipment shall support the ability to set the Pass along request bit in SETUP, ADD PARTY, and
CO-BI SETUP messages to "pass along request”. It isrecommended that networks be configured so that
the Pass along request bit is set to “ pass along request”. Thiswill increase the chances for partial trace
information to be returned when the connection or party traverses one or more nodes that do not support
path trace functionality. If the Pass along request bit is ever set to “ pass along request” in a given network,
al nodes at the edge of the network should support path trace functionality. Otherwise there will be some
risk of trace information being exposed outside of the network.
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5 Connection Trace

5.1 Connection Trace Description
[INFORMATIVE]

Connection tracing is used to determine the logical nodes and logical linkstraversed by an existing
connection. The trace information may also include VPI/VCI and DLCI values, call reference values,
endpoint reference values, incoming Ne-NSC and Rp-NSC lists, outgoing Ne-NSC and Rp-NSC lists, and
interworking LSP labels, if indicated by the flagsin the Flag octet of the Trace transit list information
element. Both point-to-point and point-to-multipoint connections are supported.

Connection tracing may be carried out in either direction: towards the calling party, or towards the called
party. Connection tracing returns the path from the trace source node, which may be any node on the
connection, to the trace destination node. Trace information isaccumulated in the TRACE CONNECTION
message sent from the trace source node to the trace destination node. The trace destination node returns
the trace information in the TRACE CONNECTION ACKNOWLEDGE message.

Figure 5-1 demonstrates tracing of an established point-to-point SV C connection between ATM UNIsfrom
the calling party to the called party.

Network
Trace Trace
Source Source Intermediate Destination Destination
Terminal Node Node Node Terminal
UNI PNNI PNNI UNI
< Call/Connection between Source and Destination Terminals Is Active >

TRACE CONN

\\\\5‘\\\\“*\~ TRACE CONN

/ TRACE CONN ACK

TRACE CONN ACK

Figure5-1 Sample M essage Sequence for Connection Trace Towardsthe Called Party

The stepsin tracing the connection are as follows:

1. Network management requests the trace source node to trace a given connection by providing the trace
source interface and VPI/V CI or trace source interface and call reference, the trace direction and the
traceflags.

2. Thetrace source node creates a TRACE CONNECTION message and adds a Trace transit list

information element along with the flags provided by network management. The following
information is then added:
a) A port ID identifying the trace source UNI interface.
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b) If the V flag is set, the VPI/VCI used on the trace source interface.

c) If the A flag is set, the call reference used on the trace source interface.

d) If the Neflag is set and theincoming interface is tagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the incoming interface. The setting of the | flag does not influence the
inclusion of the incoming interface report at the trace source node.

e) If the Rp flag is set and the connection is supported by a specific resource partition of theincoming
interface, the list of Rp-NSCs supporting the connection at the incoming interface. The setting of the
flag does not influence the inclusion of the incoming interface report at the trace source node.

f) If the L flag is set and the incoming interface is an ATM-MPLS network interworking interface, the
labels of the interworking L SPs used for the connection,

g) Itsown node ID and the outgoing port ID.

h) If the Neflag is set and the outgoing interface is tagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.

i) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface.

The trace source node then forwards the TRACE CONNECTION message to the next node.

3. Theintermediate node receives the TRACE CONNECTION message and adds the following
information:
a) If the V flag is set, the VPI/VCI value on the incoming interface.
b) If the A flag is set, the call reference value on the incoming interface.
c) If both the | and Ne flags are set and the incoming interface is tagged by Ne-NSCs, the list of Ne-
NSCs supporting the connection at the incoming interface.
d) If both the | and Rp flags are set and the connection is supported by a specific resource partition of
the incoming interface, thelist of Rp-NSCs supporting the connection at the incoming interface.
e) If theL flag is set and the incoming interfaceis an ATM-MPLS network interworking interface, the
labels of the interworking L SPs used for the connection,
f) Its own node ID and the outgoing port ID.
) If the Neflag is set and the outgoing interface is tagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.
h) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface.

The intermediate node then forwards the TRACE CONNECTION message to the next node.

4. Thetrace destination node adds information about the incoming interface (VPI/VCI, call reference,
incoming Ne-NSCs, incoming Rp-NSCs, interworking L SP labels) to the Trace transit list information
element in the same manner as intermediate nodes. It then addsits own node ID and outgoing port ID.
Information about the destination UNI interfaceis also added as follows:

a) If the Neflag is set and the outgoing interface istagged by Ne-NSCs, the list of Ne-NSCs
supporting the connection at the outgoing interface.

b) If the Rp flag is set and the connection is supported by a specific resource partition of the outgoing
interface, the list of Rp-NSCs supporting the connection at the outgoing interface.

c) If the V flag is set, the VPI/VCI used on the destination UNI.

d) If the A flag is set, the call reference used on the destination UNI.

e) If the L flag is set and the outgoing interfaceis an ATM-MPLS network interworking interface, the
labels of the interworking L SPs used for the connection,

The trace destination node sets the Trace status field to “trace completed normally”, createsa TRACE
CONNECTION ACKNOWLEDGE message, adds the Trace transit list information element to the
TRACE CONNECTION ACKNOWLEDGE message and sends it back towards the trace source node.

5. Intermediate nodes forward the TRACE CONNECTION ACKNOWLEDGE message without any
further processing

6. At thetrace source node, the Trace transit list information element is removed from the TRACE
CONNECTION ACKNOWLEDGE message and saved for retrieval by network management. The
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TRACE CONNECTION ACKNOWLEDGE message is not progressed further by the trace source
node.

Figure 5-2 demonstrates tracing of an established point-to-point SV C connection between ATM UNIsfrom
the called party to the calling party. The steps followed are anal ogous to those described for Figure 5-1.

Network
Trace Dest Trace Source
Source Node Intermediate Node Destination
Termina (DTL Originator) Node (DTL Terminator) Termina
UNI PNNI PNNI UNI
< Call/Connection between Source and Destination Terminals |s Active >
TRACE CONN

| e

TRACE CONN

I

TRACE CONN ACK \

TRACE CONN ACK

Figure5-2 Sample M essage Sequence for Connection Trace Towards the Calling Party

5.2 Messages
[NORMATIVE]

Table 5-1 shows the new messages added for the connection trace capability.

Table5-1 Messages Used with ATM Connection Trace

M essage Reference
TRACE CONNECTION 521
TRACE CONNECTION ACKNOWLEDGE 522

Table 5-2 shows the new codings used for these messages. These are in addition to those of Table 6
UPNNI 1.0 in Section 6.3.1/PNNI 1.0, Table 62/PNNI 1.0 in Section 6.3.2/PNNI 1.0 and Table 6

3/PNNI 1.0 in Section 6.3.3/PNNI 1.0.

Table5-2 Connection Trace Additional Codings

M essage type (octet 1)
Bits M eaning
8 76 543 21
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1 00 01 1 0 0| TRACECONNECTION
10001101

TRACE CONNECTION ACKNOWLEDGE

521 TRACE CONNECTION

This message is sent to trace the logical nodes and logical links traversed by an existing connection.

Message type: TRACE CONNECTION

Direction: Both
Significance: Global
Information Element Reference Type Length
Protocol discriminator 6.4.2/PNNI 1.0 M 1
Cadll reference 6.4.3/PNNI 1.0 4
Message type 6.4.4.1/PNNI 1.0 M 2
Message length 6.4.4.2/PNNI 1.0 M 2
Endpoint reference 6.4.8./PNNI 1.0 o 7
Trace transit list 3.1 M 33-14662
Notel - Included only when the call reference identifies a point-to-multipoint connection.
Note 2 - A larger maximum length value may be supported as a network specific option. The

maximum length should be consistent among all nodes in the network.

Figure5-3 TRACE CONNECTION message contents

522 TRACE CONNECTION ACKNOWLEDGE

This message is sent to acknowledge a TRACE CONNECTION message and to return the Trace Transit
List information.

Message type: TRACE CONNECTION ACKNOWLEDGE

Direction: Both
Significance: Global
Information Element Reference Type Length

Protocol discriminator 6.4.2/PNNI 1.0 M 1
Call reference 6.4.3/PNNI 1.0 M 4
Message type 6.4.4.1/PNNI 1.0 M 2
Message length 6.4.4.2/PNNI 1.0 M 2
Endpoint reference 6.481PNNI 1.0 | o7 7
Trace transit list 3.1 M 33-14669

Notel - Included if the Endpoint reference information element was included in the TRACE

CONNECTION message being responded to. The endpoint reference value must be
the same as the value in the TRACE CONNECTION message being responded to.
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Note 2 - A larger maximum length value may be supported as a network specific option. The
maximum length should be consistent among all nodes in the network.

Figure5-4 TRACE CONNECTION ACKNOWLEDGE message contents

5.3 Connection Trace Procedures

[NORMATIVE]

5.3.1 Processinga TRACE CONNECTION Message

In the following procedures, the sections describing V flag processing do not apply to the Connection Trace
of Connection Oriented Bearer Independent (CO-BI) calls.

The trace source node initiates the connection trace by creating a TRACE CONNECTION message
including a Trace transit list information element, to be sent on the outgoing interface in the appropriate
direction. The connection or party to be traced isidentified by the call reference and, for parties of point-
to-multipoint connections, the endpoint reference. The trace transit list records the path traversed by the
SETUP or ADD PARTY message from the trace source node to the trace destination node. The trace
source node controls what path information is recorded by setting the V (VPI/VCI), A (call/endpoint
reference), Ne (Ne-NSC lists), Rp (Rp-NSC lists), | (Incoming NSCs), and L (interworking LSP labels)
flagsin the Trace transit list information element. If theV flagisset to 1, the VPI/VCI values used on each
link are recorded. In the case of Frame Relay endpoints, the DLCI values of those endpoints are also
recorded. If the A flagissetto 1, the call reference values used on each link, and endpoint reference values
for point-to-multipoint connections, are recorded. The flags C and X in the Trace transit list information
element shall be set to zero when originating a TRACE CONNECTION message and shall be ignored
during processing. If the Ne flag is set to 1, the Ne-NSCs supporting the connection are recorded. If the Rp
flag is set to 1, the Rp-NSCs supporting the connection are recorded. If thel flagissetto 1, the NSCs
supporting the connections at the nodes’ incoming interfaces are recorded. If theL flagisset to 1 and the
interface isan ATM-MPL S network interworking interface, the labels of the interworking L SPs.

After adding the Flagsfield to the Trace transit list information element, the trace source node shall add the
Trace status field with the value set to "trace in progress'. Trace information shall then be added to the
Tracetransit list information element as described in the following procedures.

Nodes other than the trace source node shall not perform any content validation on those portions of the
received Trace transit list information element after the Trace status field. This allows for future extensions
to the Tracetransit list information element. Only the information element length and Trace status may be
modified. New fields may be appended to the Trace transit list information element.

Each node traversed by the TRACE CONNECTION message, including the trace source node, shall add
the following fields to the Trace transit list information element, in this order, before progressing the
message:

1. If aTRACE CONNECTION message is received over an incoming interface, then:

If the connection or party isin the null state, then the TRACE CONNECTION message shall be
treated as an unexpected message and the procedures of section 6.5.6.3.2/PNNI1.0 shall apply.

If the connection or party isin aclearing state, then the TRACE CONNECTION message shall be
discarded and no further action shall be taken.

Otherwise, if the connection is not in the Active call state or the party is not in the Active party
state on the incoming interface, then the node shall set the Trace status to "trace incomplete”, copy
the Trace transit list information element from the TRACE CONNECTION message to a TRACE
CONNECTION ACKNOWLEDGE message, and send it on the incoming interface and
processing is complete.
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Otherwise, if the Trace statusin the Trace transit list information element is not “tracein
progress’, then the node shall copy the Trace transit list information element from the TRACE
CONNECTION message to a TRACE CONNECTION ACKNOWLEDGE message and send it
on the incoming interface and processing is complete.

2. If thisnodeisthe trace source node and the direction of the trace isincoming from the trace source
interface, the Trace source port identifier field with the value either set to zero (if the Trace source
interface is not a PNNI interface and no logical port ID is assigned to thisinterface) or identifying the
trace source interface from which the path trace isinitiated;

3. IftheV flagissettoland

this node is the trace source node and the trace direction is specified as the incoming direction
from the trace source interface, then:

if the trace source interfaceisan ATM interface, aVPI/VCI entry for the trace source
interface (note that what istraced isthe actual VPI used for the connection on this side of the
trace source interface, not the VPCI),

if the trace source interface is a Frame Relay interface and a 1:1 mapping is used between the
Frame Relay and the ATM connection, a DLCI entry for the trace source interface,

if the trace source interface is neither an ATM interface, nor a Frame Relay interface (e.g.
Circuit Emulation Service), a VPI/V CI entry may be added for the trace source interface,

this node is not the trace source node, aVPI/V CI entry for the interface on which the TRACE
CONNECTION message was received (note that what istraced isthe actual VPI used for the
connection on this side of theinterface, not the VPCI);

4. IftheAflagissettoland

this node is the trace source node, the trace direction is specified as the incoming direction from
the trace source interface, the connection leg on the trace source interface is switched, and the
trace source interface supports acall reference that can be specified in 3 octets, a call reference
entry for the trace source interface including the endpoint reference field for point-to-multipoint
connections,

thisnode is not the trace source node, a call reference entry for the interface on which the TRACE
CONNECTION message was received, including the endpoint reference field for point-to-
multipoint connections;

5. If the Neflag isset to 1, this node does not refuse to participate in connection traces received over the
incoming interface,

this node is the trace source node and the incoming interface is tagged by Ne-NSCs, thelist of Ne-
NSCs supporting the connection at the incoming interface.

this node is not the trace source node, the | flag is set to 1, and the incoming interface is tagged by
Ne-NSCs, the list of Ne-NSCs supporting the connection at the incoming interface.

6. If theRpflagissetto 1, this node does not refuse to participate in connection traces received over the
incoming interface,

this node is the trace source node and

the resources supporting the connection at the incoming interface are tagged by Rp-NSCs, the
list of Rp-NSCs supporting the connection at the incoming interface.

the resources supporting the connection at the incoming interface are not tagged by any Rp-
NSCsthe “Rp-NSC Bare” vaue.

the incoming interface is tagged by all Rp-NSCsthe “Rp-NSC Bare” value.

thisnode is not the trace source node, the | flagissetto 1
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7.

10.

11.

12.

13.

the resources supporting the connection at the incoming interface are tagged by Rp-NSCs, the
list of Rp-NSCs supporting the connection at the incoming interface.

the resources supporting the connection at the incoming interface are not tagged by any Rp-
NSCsthe “Rp-NSC Bare” value.

the incoming interface is tagged by all Rp-NSCsthe “Rp-NSC Bare” value.

If the L flagis set to 1, this node does not refuse to participate in connection traces received over the
incoming interface, and the incoming interface on which the TRACE CONNECTION message was
received isan ATM-MPLS network interworking interface, the labels of the interworking LSPsto be
used for the connection.

If this node refuses to participate in connection traces received over the incoming interface, alogical
node/ logical port entry including this node's lowest-level logical node identifier. The logical port
identifier shall be set to zero. In addition, the Trace Continuation refusal indicator shall be inserted
into the Trace transit list information element and the Trace status field shall be set to “trace
incomplete’. Rather than continuing to progress the TRACE CONNECTION message, a TRACE
CONNECTION ACKNOWLEDGE message shall be returned on the interface over which the TRACE
CONNECTION message was received. The Trace transit list information element from the TRACE
CONNECTION message, as modified by the procedures above, shall be copied into the TRACE
CONNECTION ACKNOWLEDGE message before progressing the message towardsthe trace source
node;

Onelogical node/ logical port entry where the logical node 1D specifies the lowest level logical node
and

if thisnode is not the trace destination node, the logical port specifies the outgoing interface on
which the TRACE CONNECTI ON message will be progressed,

if this node is the trace destination node, the logical port is either set to zero (if the next link is not
aPNNI interface and no logical port ID is assigned to thisinterface) or specifies the next link
traversed by the connection or party;

If the Neflag is set to 1 and the outgoing interface is tagged by Ne-NSCs, thelist of Ne-NSCs
supporting the connection at the outgoing interface.

If the Rp flag issetto 1 and

the resources supporting the connection at the outgoing interface are tagged by Rp-NSCs, the list
of Rp-NSCs supporting the connection at the outgoing interface.

the resources supporting the connection at the outgoing interface are not tagged by any Rp-NSCs
the “Rp-NSC Bare” value.

the outgoing interface istagged by all Rp-NSCsthe “Rp-NSC Bare” value.

If the connection is not in the Active call state or the party is not in the Active party state on the
outgoing interface, then the node shall set the Trace status to "trace incomplete”, copy the Trace transit
list information element from the TRACE CONNECTION message to a TRACE CONNECTION
ACKNOWLEDGE message, the and send it on the incoming interface and processing is complete. If
the outgoing interface is not known, then the logical port ID entry added in step 6 shall be coded to
zero.

If this nodeis the trace destination node and the V flag is set to 1.

If the trace destination interface isan ATM interface, a VPI/VCI entry for the trace destination
interface;

If the trace destination interface is a Frame Relay interface and a 1:1 mapping is used between the
Frame Relay and the ATM connection, aDLCI entry for the trace destination interface;
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If the trace destination interface is not an ATM interface or a Frame Relay interface (e.g. Circuit
Emulation Service), aVPI/VCI entry may be added for the trace destination interface.

14. If thisnodeisthe trace destination node, the L flagis set to 1, and the trace destination interfaceisan
ATM-MPLS network interworking interface, the labels of the interworking L SPs to be used for the
connection.

15. If thisnodeisthe trace destination node, the A flag is set to 1, the connection leg on the trace
destination interface is switched, and the trace destination interface supports a call reference that can
be specified in 3 octets, acall reference entry for the trace destination interface including the endpoint
reference for point-to-multipoint connections.

Thetrace destination node shall acknowledge a TRACE CONNECTION message by sending a TRACE
CONNECTION ACKNOWLEDGE message on the incoming interface over which the TRACE
CONNECTION message was received. The Trace transit list information element in the TRACE
CONNECTION ACKNOWLEDGE message shall be derived by copying the content of the Trace transit
list information element from the TRACE CONNECTION message, after adding appropriate fields as
described above, and setting the Trace status field to “trace completed normally”.

The procedures of Section 5.3.3 shall be followed to check for Trace transit list information element length
exceeded errors and message length exceeded errors.

During the procedures above, if the node cannot progress the TRACE CONNECTION message towards the
trace destination node due to conditions not stated above, the following procedures shall apply:

The node shall copy the Trace transit list information element from the TRACE CONNECTION
message to a TRACE CONNECTION ACKNOWLEDGE message,

If the Trace statusis "trace in progress”’, then the node shall set the Trace status in the Trace transit list
information element to “trace incompl ete”

The node shall send the TRACE CONNECTION ACKNOWLEDGE message on the incoming
interface.

5.3.2 Processinga TRACE CONNECTION ACKNOWLEDGE M essage

When anode other than the trace source node receives a TRACE CONNECTION ACKNOWLEDGE
message, it progresses it across the incoming interface over which the TRACE CONNECTION message
was received. The node shall not perform any content validation on the received Trace transit list
information element.

When the trace source node receives a TRACE CONNECTION ACKNOWLEDGE message, it shall
examinethefirst logical node entry in the received Trace transit list information element. If the first logical
node id of the trace transit list information element corresponds to the trace source node’ s logical nodeid, it
shall save the Trace transit list information and terminate the progression of the message. If the first logical
nodeid of thetrace transit list does not correspond to the trace source node’sid, the Trace transit list
information element shall not be saved and the node shall not act as the trace source node.

5.3.3 Length Errors

The following procedures apply:

at any point during the trace, if the length of the Trace transit list information element exceeds the
maximum length, or

when the maximum message length is exceeded at any point during processing of aTRACE
CONNECTION message (not necessarily during processing of the Trace transit list information
element).
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The node shall set the Trace status to "trace has exceeded information element length limitations" or "trace
has exceeded message length limitations," as appropriate.

The node shall copy the Trace transit list information element from the TRACE CONNECTION message
to aTRACE CONNECTION A CKNOWLEDGE message and shall send the TRACE CONNECTION
ACKNOWLEDGE message on the incoming interface.

5.4 Compatibility with Nodes Not Supporting This Feature

[NORMATIVE]

The trace source node shall set the Message instruction field flag in the TRACE CONNECTION and
TRACE CONNECTION ACKNOWLEDGE messages to “follow explicit instructions” and the Message
action indicator to either “discard and ignore” or “discard and report status’. The |IE instruction field flag
in the Trace transit list information element shall be set to “follow explicit instructions” and the IE action
indicator to either “discard message, and ignore” or “discard message, and report status”.

The Pass along request bit shall be set to "pass along request” in TRACE CONNECTION
ACKNOWLEDGE messages.

Vendor equipment shall support the ability to set the Pass along request bit in TRACE CONNECTION
messages to "pass along request”. It isrecommended that networks be configured so that the Pass along
request bit in the TRACE CONNECTION message and in the Trace transit list information element be set
to “pass along request”. Thiswill allow for partial trace information to be returned when the connection or
party traverses one or more nodes that do not support connection trace functionality. However, notrace
information will be returned, regardless of the setting of the Pass along request bit, when the intended trace
destination node does not support connection trace functionality. If the Passalong request bit is ever set to
“pass aong request” in agiven network, all nodes at the edge of the network should support connection
trace functionality. Otherwise there will be somerisk of trace information being exposed outside of the
network.

If the Pass along request bit is set to “no pass along request”, and the connection or party traverses one or
more nodes that do not support connection trace functionality, then no trace information will be returned.
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Annex A Protocol Implementation Conformance Statement
(PICS) for PNNI 1.1 Path Trace

A.1 Introduction

To evaluate conformance of a particular implementation, it is necessary to have a statement of which
capabilities and options have been implemented. Such a statement is called a Protocol |mplementation
Conformance Statement (PICS).

A.1.1 Scope

This document provides the PICS proforma for the Addendum to PN NI 1.1 for the support of Path and
Connection Trace, as specified in this document in compliance with the relevant requirements, and in
accordance with the relevant guidelines, given in ISO/IEC 9646-2 [CTMI]. In most cases, statements
contained in notes in the specification, which were intended as information, are not included in the PICS.

A.1.2 Normative References

[1] ISO/IEC 9646-1: 1994, Information technology — Open systems interconnection— Conformance
testing methodology and framework — Part 1: General Concepts (See also ITU Recommendation
X.290 (1995)).

[2] ISO/IEC 9646-2:1994, Information technology — Open systems interconnection— Conformance
testing methodology and interconnection— Part 2: Abstract test suite specification (Seealso ITU
telecommunication X.291 (1995)).

[3] PNNI Addendum for Path and Connection Trace V1.1, The ATM Forum Technical Committee,
af-cs-0141.002, October 2003

[4] PNNI Addendum on PNNI/B-QSIG Interworking and Generic Functional Protocol for Support of
Supplementary Service, AF-CS-0102.000, October 1998.

[5] Policy Routing Version 1.0, The ATM Forum Technical Committee, af-cs-0195.000, April 2003

[6] ATM-MPLS Network Interworking Signalling Specification, Version 1.0, The ATM Forum
Technical Committee, af-cs-0197.000, August 2003

A.1.3 De€finitions

This following terms defined in 1SO/IEC 9646- 1] CTMF] are used in this document:
A Protocol Implementation Conformance Statement (PICS) is a statement made by the supplier of an
implementation or system, stating which capabilities have been implemented for a given protocol.
A PICS proformais a document, in the form of a questionnaire, designed by the protocol specifier or
conformance test suite specifier, which when completed for an implementation or system becomes the
PICS.

A.1.4 Acronyms

I.LE. Information Element
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IuT Implementation under test

M Mandatory requirements (these are to be observed in all cases)
N/A Not supported, not applicable, or the conditions for status are not met.
@] Optional (may be selected to suit the implementation, provided that any requirements applicable to

the options are observed)

Oon Optional, but support isrequired for either at least one or only one of the optionsin the group
|abelled with the same numeral "n".

PICS  Protocol Implementation Conformance Statement

SUT System under test

A.15 Conformance

The supplier of aprotocol implementation which is claimed to conform to the ATM Forum PNNI
signalling Addendum for the support of Path Traceis required to complete a copy of the PICS proforma
provided in this document and is required to provide the information necessary to identify both the supplier
and the implementation.

A.2 ldentification of the Implementation
Implementation Under Test (IUT) Identification

IUT Name:

IUT Version:

System Under Test (SUT) Identification

SUT Name:

Hardwar e Configuration:

Operating System:

Product Supplier

Name:

Address:

Telephone Number :

Facsimile Number :

Email Address:

Additional Information:
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Client

Name:

Address:

Telephone Number:

Facsimile Number :

Email Address:

Additional Information:

PICS Contact Per son

Name:

Address:

Telephone Number :

Facsimile Number :

Email Address:

Additional Information:

PICS/System Conformance Statement

Provide the relationship of the PICS with the System Conformance Statement for the system:

I dentification of the protocol

This PICS proforma applies to the following:
The sections pertaining to Path Trace in the PNNI Addendum for Path and Connection Trace Version 1.0.

A.3 PICS Proforma
A.3.1 Global statement of conformance
The implementation described in this PICS meets all of the mandatory requirements of the reference

protocol.
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[]YES
[1NO
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Note: Answering "No" indicates non-conformance to the specified protocol. Non-supported mandatory
capabilities areto be identified in the following tables, with an explanation by the implementor explaining
why the implementation is non-conforming.

A.3.2 Instructions for Completing the PICS Proforma

The PICS Proformais a fixed-format questionnaire. Answers to the questionnaire should be provided in
the rightmost columns, either by simply indicating arestricted choice (such as Y es or No), or by entering a
value or aset of range of values.

A supplier may also provide additional information, categorised as exceptional or supplementary
information. These additional information should be provided as items labelled X.<i> for exceptional

information, or S.<i> for supplemental information, respectively, for cross reference purposes, where <i> is

any unambiguous identification for the item. The exception and supplementary information are not
mandatory and the PICS is complete without such information. The presence of optional supplementary or
exception information should not affect test execution, and will in no way affect interoperability

verification. The column labelled ‘ Reference’ gives a pointer to sections of the protocol specification for
which the PICS Proformais being written.

A.3.3 Major Capability (MC)

Item Item Description Status | Condition Reference Support

Number for status

MC 1 Doesthe IUT support path trace? M 4 Yes No

A.3.4 Subsidiary Capabilities (SC)

Item Item Description Status | Condition Reference Support

Number for status

SC1 Doesthe IUT support path trace for point-to- M 4 Yes No__
point connections?

SC2 Doesthe IUT support path trace for point-to- M 4 Yes No__
multipoint connections?

SC3 Doesthe IUT support al trace status codes? M 31 Yes No__

SC4 Doesthe IUT support crankback tracing? M 31,4312 Yes No__

433,434

SC5 Does the IUT support Path Trace with out M 31,4312 Yes No__
crankback information? 433,434

SC6 Doesthe IUT support cal clearing at trace M 31,432 Yes No__
destination?

X7 Doesthe IUT support VPI/VCI tracing? M 31,4312 Yes No__

SC8 Doesthe IUT support Frame Relay interface (0] 31,4312 Yes No_
as the trace source/destination interface ?

SC9 Isthe IUT capable of recognising and M 31,4312 Yes No__
interpreting the encoding of DLCIS?

SC 10 Doesthe IUT support call reference value M 31,4312 Yes No__
tracing?

SC11 Does the IUT support endpoint reference M 31,4312 Yes No__

value tracing?
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SC12

Doesthe IUT support insertion of Vendor
Specific Information?

31,4312

Yes _No__

SC13

Isthe IUT capable of recognising the
presence and length of the Vendor Specific
octet group ?

31,4312

Yes No__

SC14

Doesthe IUT support the tracing of
Connection Oriented Bearer Independent
(CO-BI) cdlls?

MC2.3 from
(4]

43.1

Yes No__

SC15

Does the IUT support PNNI Crankback Gap
tracing?

31,4312

Yes No__

SC16

Can the IUT be configured to set the pass
aong request bit in the TTL information
element to pass along request?

4.4

Yes No__

SC17

Doesthe IUT support the refusal of trace for
acall withaTTL information element?

31,4312

Yes _No__

SC 18

Doesthe IUT recognise the PNNI trace
continuation refusal indicator?

31

Yes No__

SC19

Doesthe IUT support generation of
Crankback Received at trace destination node
indicator?

31,4343

Yes No__

SC20

Doesthe IUT recognise the Crankback
Received at Trace Destination node
indicator?

31

Yes No__

SC21

Doesthe IUT support NeNSC value tracing?

MCP1 from
(5]

31,4312

Yes No__

SC 22

Doesthe IUT support Rp-NSC vaue tracing?

MCP1 from
[5]

31,4312

Yes No

SC23

Does the IUT support incoming interface
NSC vaue tracing?

MCP1 from
[5]

31,4312

Yes _No__

SC24

Doesthe IUT support interworking L SP |abel
tracing?

MCP1 from
(6]

31,4312

Yes No__

Comments. the term ‘ Support’ means the ability to perform all aspect of this capability.

A.35 TraceTransit List Format (TTLF)

Item

Item Description

Status

Condition
for status

Reference

Support

TTLF1

Isthe TTL information element encoded
according to the format described in Section
3.1?

31

Yes No

TTLF2

Doesthe IUT support a maximum TTL
information element length of at least 1466
octets?

421

Yes No__

TTLF3

Doesthe IUT support amaximum TTL
information element length that is larger
than 1466 octets?

421

Yes _No__

TTLF 4

If the IUT supportsa TTL information
element that is greater than 1466 octets,
what isthe maximum size of TTL
information element supported?

TTLF3

421

TTLFS5

Doesthe IUT add at most one of each octet
group into the TTL, in order of ascending
octet group number, each time it processes a
message, with the following exceptions:

- Octet groups 18, 19, and 22, if
present, appear after any octet
groups 7 through 11 and before
octet group 12.

Octet groups 20 and 21, if present,

3.1 Notel

Yes No
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Item Item Description Status | Condition | Reference Support
for status

appear immediately following
octet group 12.
A node may add multiple instances of
octet group 17. When octet group 17
isadded , it must immediately follow
either
- Octet 6,
An octet group 12, unless octet
group 12 isimmediately followed
by octet group 20 or 21,
An octet group 20, unless octet
group 20 isimmediately
followed by octet group 21,
An octet group 21,
An octet group 16, or
- Another octet group 17.
A node attempting alternate routing
may add instances of octet groups 12
20, 21, 13, 14, 15, 16, and 17, in the
proper order, after an octet group 16 or
octet 15.
The trace destination node may only
add instances of octet groups 8 through
11 or 22 in order (according to the
procedures specified in 4.3.1.2), after
octet group 12, 20, 21, or one or more
octet groups 16 that themselvesfollow
octet group 12, 20, 21, in addition to
any instances of octet groups 8 through
11 or 22 (according to the procedures
specified in 4.3.1.2) that it adds prior
to octet group 12 according to the
normal sequence.

TTLF6 Isthe IUT when acting as the trace source M SC8 31,4312 Yes No_
node capable of interpreting the encoding of
the DLCI (octet group 9), even if it doesn’t
support Frame Relay?

TTLF7 Does the IUT support the addition of M SC 21, 31,4312 Yes No__
multiple NSCs in each of the NSC lists SC 22,
(octet groups 18, 19, 20, 21)? SC 23

Comments

A.3.6 Proceduresand Errorsfor Path Trace (PEPT)

Item Item Description Status | Condition | Reference Support
for status
PEPT 1 Isthe IUT when acting as the trace source M 4311 Yes No_
node capable of setting the C, V and A flags
to'0’ and‘1'?
PEPT 2 Doesthe IUT when acting as the trace M 4311 Yes No__

source node set the V flag and the A flag to
zeroif the X flagisset to 1?

PEPT 3 Doesthe IUT set the V flag to zero when M SC13 431 Yes No__
tracing Connection Oriented Bearer
Independent (CO-BI) calls?
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PEPT 4

In the subseguent questions in this section,
does the term SETUP message apply to
both SETUP and CO-BI SET UP messages
except incases wherethe V flag is set?

M

SC13

43.1

Yes No__

PEPT 5

After adding the flagsfield tothe TTL
information € ement ,Does the lUT when
acting as the trace source node add the Trace
Status field with avalue set to “trace in
progress’?

4311

Yes No__

PEPT 6

If a Trace transit list information
element is present in the received setup
or add-party indication, Doesthe IUT
continue the received trace (following
the procedures of Section 4.3.1.2),
ignoring any network specific policy
that triggers a new path trace (i.e. this
node shall not act as atrace source
node)?

4311

Yes No__

PEPT 7

Whenever aSETUP or ADD PARTY
message is received containing a Trace
transit list information element with the
Trace Statusfield not set to “tracein
progress’, doesthe IUT remove the TTL
information element from the outgoing
SETUP or ADD PARTY message and save
it locally as Saved original TTL and the
Saved Modified TTL?

4312

Yes _No__

PEPT 8

If the Trace status field is not set to “tracein
progress’ and the X flagissetto'l’, does
the IUT
- initiate call clearing using normal PNNI
procedures with cause code set to #31
“normal, unspecified.”?
Copy the TTL information element
from the SETUP/ADD PARTY
message into the RELEASE
/RELEASE COMPLETE/ADD
PARTY REJECT message before
progressing the message towards the
trace source node?

4312

Yes No__

PEPT 9

Doesthe IUT when acting as the trace
source node add a Originating logical port
identifier entry into the TTL information
element with the value either set to zero(if
the trace source interface is not a PNNI
interface and no logical port ID is assigned
to thisinterface) or identifying the trace
source interface from which the path trace is
initiated?

4312

Yes No

PEPT 10

If theV flagissetto ‘1" and the trace source
interfaceisan ATM interface, doesthe IUT
when acting as the trace source node add a
VPI/VCI entry for the trace source
interface?

4312

Yes _No__

PEPT 11

If the V flag is set to 1 and the trace source
interfaceisaFR interface and 1:1 mapping

is used between the Frame Relay and ATM
connections, does the IUT when acting as

4312

Yes No__

Page 62 of 142

ATM Forum Technical Committee



PNNI Addendum for Path
and Connection Tracevl.1

af-cs-0141.002

Item

Item Description

Status

Condition
for status

Reference

Support

the trace source node add a DLCI entry for
the trace source interface?

PEPT 12

If theV flag is set to 1 and the trace source
interface is neither an ATM interface nor a
FR interface (e.g. circuit emulation service),
doesthe IUT when acting as the trace source
node add a VPI/VCI entry for the trace
source interface?

SC6

4312

Yes No

PEPT13

If theV flagissetto ‘1’ and the IUT is not
the trace source node, doesthe lUT add a
VPI/VCI entry for the incoming interface on
which the SETUP/ADD PARTY message
was received?

4312

Yes No__

PEPT14

If the A flag is set to 1, the connection leg on
the trace source interface is switched and
the trace source interface supports a Call
reference that can be specified in 3 octets,
doesthe IUT when acting as the trace source
node add a Call Reference entry for the
trace source interface?

4312

Yes No__

PEPT15

If the A flag isset to 1 and the IUT is not the
trace source node, doesthe IUT add a Call
Reference entry for the incoming interface
on which the SETUP/CO-BI SETUP/ADD
PARTY was received?

4312

Yes No__

PEPT 16

If the A flagisset to 1, and the IUT is not
the trace source node, does the IUT also
include the endpoint reference value for
point-to-multipoint connections for the
interface on which the SETUP/ADD
PARTY was received?

SC 10; SC

4312

Yes No__

PEPT 17

If the IUT refusesto participatein path
traces received over the incoming interface,
doesthe IUT add a Logical node/Logical
port entry containing its lowest level logical
node ID and alogical port identifier value
setto zero?

4312

Yes _No__

PEPT 18

If the IUT refusesto participate in path
traces received over the incoming interface,
doesthe IUT add the Trace Continuation
refusal indicator to the TTL information
element ?

SC 16

4312

Yes No__

PEPT 19

If the IUT refusesto participatein path
traces received over the incoming interface
and X flagisset to zero, doesthe IUT
remove the TTL information element before
progressing the SETUP or ADD PARTY
message towards the called party?

4.3.1.2

Yes No__

PEPT 20

If the IUT refusesto participate in path

traces received over the incoming interface

and the X flag isset to 1, doesthe IUT:

= initiate normal PNNI call clearing
procedures with cause code in the cause
information element set to cause #31
“normal, unspecified”?

= copy the TTL information element
fromthe SETUP or ADD PARTY
message into the RELEASE,
RELEASE COMPLETE or ADD

4312

Yes No__
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PARTY REJECT message before
progressing the message towards the

trace source node ?
=  The Trace status shall be set to “trace
incomplete’?
PEPT 21 | Doesthe IUT add aLogical node/logical M 4312 Yes No__

port entry where the logical node ID

specifies the lowest level logical node and

logical port specifies either

a) the outgoing interface on which the
SETUP/ADD PARTY message will be
progressed if the IUT is not the trace
destination node? or

b)  zero or the next link that would be
traversed by the connection/party if the
IUT isthe trace destination node ?

PEPT 22 | If thelUT isthetrace destination node, the M SC6 4312 Yes No__
V flag is set to 1 and the trace destination
interfaceisan ATM interface, doesthe IUT
add aVPI/VCI entry for the trace
destination interface?

PEPT 23 | If thelUT isthetrace destination node, the M SC7 43.1.2 Yes No
V flag is set to 1 and the trace destination
interfaceisaFR interface and 1:1 mapping
is used between the Frame Relay and ATM
connection, doesthe IUT add a DLCI entry
for the trace destination interface?

PEPT 24 | If thelUT isthetrace destination node, the (0] SC6 43.1.2 Yes No__
V flag is set to 1 and the terminating
interfaceis neither an ATM interface nor FR
interface (e.g. circuit emulation service),
doesthe IUT add a VPI/VCI entry for the
terminating interface?

PEPT 25 | If thelUT isthetrace destination node, the M SC9 43.1.2 Yes No
A flag is set to 1, the connection leg on the
trace destination interface is switched and
the trace destination interface supports a
call reference that can be specified in 3
octets, doesthe IUT add a Call Reference
entry of the trace destination interface,
including the endpoint reference if the
connection is point-to-multipoint?

PEPT 26 If aSETUP/ADD PARTY messageis M 43.1.2 Yes No
received with the X flaginthe TTL
information element set to zero, does the
IUT, when acting as trace destination node,
remove the TTL information element before
progressing the SETUP/ADD PARTY
message towards the called party?

PEPT 27 | If thelUT isthe trace destination node, the M SC5 432 Yes No_
X flag is set to 1,and according to local
information, there are insufficient resources
to accept the connection/party on either the
incoming or any interface over which the
connection/party may be progressed, does
the IUT perform call clearing procedures as
specified in section 4.3.3?

PEPT 28 | If thelUT isthetrace destination node, the M SC5 432 Yes No__
X flag isset to 1,and the IUT does not have
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reachability to the next transit identified in
the DTL stack (if thisisnot the DTL
Terminator) or to the called party number or
specified transit network (if thisisthe DTL
Terminator), does the IUT perform call
clearing procedures as specified in section
4.3.3?

PEPT 29

If the X flagissetto 1 and after the IUT
applied the procedures of section 4.3.1.2,
doesthe IUT when acting asthe trace
destination node
copy the Saved Modified TTL
information element into a
RELEASE/RELEASE
COMPLETE/ADD PARTY REJECT
message?
Set the Trace status to “trace completed
normally”, if the trace status was set to
“trace in progress’?

432

Yes _No__

PEPT 30

If the X flag is set to 1 and after the node
applied the procedures of section 4.3.1.2,
doesthe IUT when acting asthe trace
destination node set the cause code to #31
“normal, unspecified” and follow standard
PNNI proceduresfor call clearing?

432

Yes _No__

PEPT 31

If the C flag in the Saved Original TTL
information element is set to zero, does the
IUT follow standard PNNI call clearing and
crankback procedures, in case of error or
failure?

433

Yes No__

PEPT 32

If the C flag in the Saved original TTL is set

to zero, doesthe IUT

- initiate call clearing by sending a
RELEASE/RELEASE
COMPLETE/ADD PARTY REJECT
message without the TTL information
element?

- When acting as a trace source node
follow the procedures of section
(4.3.4.9)?

433

Yes No__

PEPT 33

If the C flag in the Saved Original TTL is set
to 1 and the trace statusfield in the Saved
Modified TTL is other than “tracein
progre&s’ doesthe IUT
copy the Saved Modified TTL
information element into the
RELEASE, RELEASE COMPLETE,
or ADD PARTY REJECT message?
- When acting as a trace source node
follow the proceduresin section
(4.3.4.5)?

433

Yes No__

PEPT 34

If the trace status field in the Saved
Modified TTL information element isset to
“tracein progress’, doesthe IUT placethe
Saved Modified TTL information element
into the RELEASE, RELEASE
COMPLETE OR ADD PART REJECT
message generated by the node toward the
calling party and

433

Yes No__
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- if thisnode did not refuse to participate
in this path trace and no logical
node/logical port entry has been added
tothe TTL information element for
this node during the processing of the
current message, doesthe IUT add one
logical node/logical port entry
containing the logical node ID of the
lowest level node and the logical port
set to zero?

- If thisnodeisthe DTL originator or
the call/party is cleared without
crankback, doesthe IUT set the Trace
statusfield in the TTL information
element to “trace incomplete” and no
crankback field shall be added to the
TTL information element?

- If thecal/party iscleared with
crankback and this nodeis not the DTL
originator, doesthe IUT add a
crankback field to the TTL information
element with the appropriate
crankback cause and Blocked Transit
Type values from the generated
cranckback information element?

- If thisisthetrace source node, does the
IUT apply the procedures Section
(4.3.9)?

PEPT 35

If the call clearing message is being sent
towards the called party or if a CONNECT
or ADD PARTY ACKNOWLEDGE
message has already been sent toward the
caling party, does IUT ignore the
proceduresin section (4.3.4)?

4.3.4

Yes No__

PEPT 36

If the received RELEASE, RELEASE
COMPLETE, DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information element, the
message contains TTL information element,
the IUT refused to participate in the path
trace and the C flag in the Saved Original
TTL information element isset to ‘1’, does
the IUT replacethe TTL information
element in the received call clearing
message by the Saved Modified TTL
information element in the received call
clearing message?

4341

Yes No__

PEPT 37

If the received RELEASE, RELEASE
COMPLETE,DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information element, the
message contains TTL information element,
the IUT refused to participate in the path
trace and the C flag in the Saved Original
TTL information element is set to ‘0", does
the IUT remove the TTL information
element from the call clearing message?

4.34.1

Yes No__

PEPT 38

If the received RELEASE, RELEASE
COMPLETE, DROP PARTY OR ADD

4341

Yes No__
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PARTY REJECT message does not contain
a Crankback information €lement, the
message contains TTL information element
and the IUT is not atrace source node, does
the IUT pass the TTL information element
in the call clearing message?

PEPT 39

If the received RELEASE, RELEASE
COMPLETE, DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information element, the
message contains TTL information element
and the IUT is atrace source node, does the
IUT follow the procedures in section
4.3.457?

4.34.1

Yes No__

PEPT 40

If the received RELEASE, RELEASE
COMPLETE, DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information €lement, the
message does not contain TTL information
element and the C flag in the Saved Original
TTL information element isset to ‘1’, does
the IUT
- include the Saved Modified TTL
information element in the call clearing
message?
- Setthe Trace statusfield to “trace
incomplete’, if the field is set to “trace
in progress’?

4.34.1

Yes No__

PEPT 41

If the received RELEASE, RELEASE
COMPLETE, DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information element, the
message does not contain TTL information
element and the C flag in the Saved Original
TTL information element isset to ‘0, does
the IUT
- follow norma call clearing
procedures?
- not include TTL information element
in the call clearing message?

4341

Yes No__

PEPT 42

If the received RELEASE, RELEASE
COMPLETE, DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information element, the
message does not contain TTL information
element and the IUT is acting as atrace
source node, does the IUT follow the
proceduresin section 4.3.4.5?

4341

Yes No

PEPT 43

If the received RELEASE, RELEASE

COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of this interface”, and

- the IUT isnot DTL orignator, and

- the IUT is not an entry border node
that generated DTLs for this call of
equal or higher level than the

4.34.1

Yes No__

Page 67 of 142

ATM Forum Technical Committee



PNNI Addendum for Path
and Connection Tracevl.1

af-cs-0141.002

Item

Item Description

Status

Condition
for status

Reference

Support

crankback level,
and the received messagehasa TTL
information element, does the IUT act as if
no TTL information element was received?

PEPT 44

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of this interface”, and
- the IUT isnot DTL originator, and
- the IUT is not an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,
and the received messagehasa TTL
information element, the C flagin the Saved
Origina TTL information element is set to
‘1’ and the IUT is acting as atrace source
node, doesthe IUT follow the procedures of
section 4.3.4.5?

4341

Yes No__

PEPT 45

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of this interface”, and
- the IUT isnot DTL originator, and
- the IUT is not an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,
and if the IUT refused to participate in the
path trace or it is acting as a trace source
destination node, thereisa TTL information
element in the call clearing message, does
the IUT deletethe TTL information
element?

SC4, SC16

4341

Yes _No__

PEPT 46

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit typeis not “call or
party has been blocked at the
succeeding end of this interface”, and
- the IUT isnot DTL originator, and
- the IUT is not an entry border node
that generated DTLs for this call of
equal or higher level than the
crankback level,
and the received message hasa TTL
information element, the C flag in the Saved
Original TTL information element is set to
‘1’ and the IUT is not the trace source node,
doesthe IUT passthereceived TTL
information element toward the trace source
nodein the call clearing message?

4.34.1

Yes No__
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PEPT 47

If the received RELEASE, RELEASE

COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of thisinterface”, and

- the IUT isnot DTL originator, and

- the IUT is not an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,

and the received messagehasa TTL

information element and the C flag in the

Saved Original TTL information element is

setto‘0’, doesthe IUT removethe TTL

information element from the call clearing

message?

M

SC4

4341

Yes No__

PEPT 48

If the received RELEASE, RELEASE

COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of this interface”, and

- the IUT isnot DTL originator, and

- the IUT is not an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,

and the received message does not contain a

TTL information element and the C flag in

the Saved Origina TTL information element

issetto ‘0, doesthe IUT

- follow normal call clearing
procedures?

- no TTL information element shall be
included in the call clearing message?

4341

Yes _No__

PEPT 49

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit typeis not “call or
party has been blocked at the
succeeding end of thisinterface”, and
- the IUT isnot DTL originator, and
- the IUT is not an entry border node
that generated DTLsfor thiscall of
equal or higher level than the
crankback level,
and the received message does not contain a
TTL information , the C flag in the Saved
Origina TTL information element is set to
‘0’ , doesthe IUT apply normal call clearing
procedures and no TTL information element
shall be included in the call clearing
message?

4341

Yes No__

PEPT 50

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information

4341

Yes No__
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element and

- the Blocked transit typeis not “call or
party has been blocked at the
succeeding end of thisinterface”, and

- the IUT isnot DTL originator, and

- the IUT is not an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,

and the received message does not contain a

TTL information element and the C flag in

the Saved Original TTL information element

issetto‘1’, doesthe IUT include the Saved

Modified TTL information element in the

cdl clearing message?

PEPT 51

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of this interface”, and
- the IUT isnot DTL originator, and
- the IUT is not an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,
and the received message does not contain a
TTL information element, the C flagin the
Saved Original TTL information element is
setto ‘1’ and the Trace status in the Saved
Modified TTL information element is “trace
in progress’, doesthe IUT append a
Crankback gap indicator inthe TTL
information element followed by crankback
field with the appropriate Crankback cause,
Blocked Transit type and Blocked Transit
Trace information values from the received
Crankback information element?

4341

Yes No__

PEPT 52

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- The Blocked transit typeisnot “call or
party has been blocked at the
succeeding end of this interface”, and
- the IUT isnot DTL originator, and
- the IUT isnot an entry border node
that generated DTLsfor this call of
equal or higher level than the
crankback level,
and the received message does not contain a
TTL information element, the C flag in the
Saved Original TTL information element is
setto‘1’, and the Trace statusin the Saved
Modified TTL information element is not
“trace in progress’, doesthe IUT perform no
further processing of the TTL information
element?

4341

Yes No

PEPT 53

If the received RELEASE, RELEASE

4341

Yes _No__
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COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and if either

- The Blocked transit typeis“call or
party has been blocked at the
succeeding end of thisinterface”, or

- the IUT isaDTL originator, or

- the IUT is an entry border node that
generated DTLsfor this call of equal
or higher level than the crankback
level,

if the IUT refusesto participatein the path

trace, doesthe IUT follow the procedures of

section 4.3.4.2 and thereisno current TTL

information element?

PEPT 54

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and if either

- The Blocked transit typeis “call or
party has been blocked at the
succeeding end of thisinteface’, or

- the IUT isaDTL originator, or

- the IUT is an entry border node that
generated DTLsfor this call of equal
or higher level than the crankback
level,

if the C flag in the Saved Original TTL

information element isset to ‘0,

does the IUT follow the proceduresin

section 4.3.4.2 with the current TTL

determined as follows:

- if the trace status in the Saved Original
TTL information element is set to
“tracein progress’, use the Saved
Original TTL information asthe
Current TTL information element ?

if the Trace Status field in the Saved

Origina TTL isnot set to “tracein progress’

have no Current TTL information element?

4341

Yes No__

PEPT 55

If the received RELEASE, RELEASE

COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and if either

- The Blocked transit typeis“call or
party has been blocked at the
succeeding end of thisinterface”, or

- the IUT isaDTL originator, or

- the IUT is an entry border node that
generated DTLsfor thiscall of equa
or higher level than the crankback
level,

if the C flag in the Saved Original TTL

information element issetto ‘' 1',if the lUT is

not the trace destination node and if aTTL

information element is present in the

received RELEASE, RELEASE

COMPLETE or ADD PARTY REJECT

message, does the IUT

- save thereceived TTL information

43.4.1

Yes No__
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element asthe Saved Modified TTL
information element?

- use thereceived TTL asacurrent TTL
information element in the procedures
of section 4.3.4.2, if the Trace Status
fieldisin “tracein progress’?

use no current TTL information element in

the procedures of section 4.3.4.2, if the trace

status field is not set to “trace in progress’?

PEPT 56

If thereceived RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and if either
- The Blocked transit type is“call or
party has been blocked at the
succeeding end of thisinterface”, or
- the IUT isaDTL originator, or
- the IUT is an entry border node that
generated DTLsfor this call of equal
or higher level than the crankback
leve,
if the C flag in the Saved Origina TTL
information elementissetto ‘1’ , and if the
Trace status in the Saved modified TTL
information element is “trace in progress’
and if either thisis the trace destination node
or no TTL information element is present in
the received RELEASE, RELEASE
COMPLETE or ADD PARTY REJECT
message, doesthe IUT append a Crankback
field indicator to the Saved Modified TTL
information element followed by a
Crankback field with the appropriate
Crankback cause, Blocked Transit Type, and
Blocked Transit Trace information element
values from the received Crankback
information element and
use the resulting Saved Modified TTL as
the Current TTL information element in the
procedures of section 4.3.4.2?

4341

Yes No__

PEPT 57

If the received RELEASE, RELEASE

COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and if either

- The Blocked transit typeis“call or
party has been blocked at the
succeeding end of thisinterface”, or

- the IUT isaDTL originator, or

- the IUT is an entry border node that
generated DTLsfor this call of equal
or higher level than the crankback
level,

if the C flag in the Saved Original TTL

information element issetto ‘1’, and if the

Trace status in the Saved modified TTL

information element is not “tracein

progress’ and if either thisis the trace

destination node or no TTL information

element is present in the received

RELEASE, RELEASE COMPLETE or

43.4.1

Yes No__
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ADD PARTY REJECT message, does the
IUT use no Current TTL information
element in the procedures of section
4.3.4.2?

PEPT 58

If the IUT is attempting alternate routing and
thereisacurrent TTL information element,
doesthe IUT copy the Current TTL
information element into the new
SETUP/ADD PARTY message, and

follow the procedures of section 4.3.1.2
(commencing with step 6) ?

4342

Yes No__

PEPT 59

If the IUT does not attempt alternate routing
or if aternate routing fails for any reason,
doesthe IUT apply the procedures in section
4.3.3 (if they have not yet been applied as
aready)?

4342

Yes _No__

PEPT 60

If aRELEASE, RELEASE COMPLETE,
DROP PARTY or ADD PARTY REJECT
message is received that does not contain a
crankback information element, does the
IUT, when acting as a trace destination
node;
- copy the Saved Modified Trace transit
list information element into the call
clearing message?

set the trace statusfield inthe TTL
information element inserted into the
call clearing message to “trace
completed normally” if the trace status
fieldin TTL information element is
set to“tracein progress’?

commence normal call clearing
procedures?

4.3.4.3

Yes No__

PEPT 61

If aRELEASE, RELEASE COMPLETE, or
ADD PARTY REJECT message is received
over aPNNI interface that does contain a
crankback information element, does the
IUT, when acting as a trace destination
node, follow the procedures of sections
434.10r 43437

4343

Yes No__

PEPT 62

If aRELEASE, RELEASE COMPLETE, or
ADD PARTY REJECT message is received
over anon PNNI interface that does contain
a crankback information el ement, does the
IUT:

- add crankback received at trace
destination node indicator to the Saved
Modified TTL information element?

- apply the procedures of section 4.3.4.2
with the current TTL information
element set to Saved Modified TTL
information element?

4.3.4.3

Yes No__

PEPT 63

Doesthe IUT when acting as a Trace source
node remove the TTL information element
and change the Trace status field to “tracein
complete” if thefield isset to “tracein
progress’ before progressing a RELEASE,
RELEASE COMPLETE, DROP PARTY or
ADD PARTY REJECT message towards the

4344

Yes No__
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for status

calling party if the message containsthe IE ?

PEPT 64 | If thereceived CONNECT/ADD PARTY M 435.1 Yes No__

ACKNOWLEDGE does not contain TTL

information element or the IUT refuse to

participate in path trace, doesthe IUT:

= include the Saved Modified TTL
information element in the
CONNECT/ADD PARTY/
ACKNOWLEDGE message,

= if the Trace statusfield in the message
was set to ‘tracein progress’ ,set the
Trace Status field to “trace
incomplete”?

PEPT 65 | If thereceived CONNECT/ADD PARTY M 4351 Yes No__
ACKNOWLEDGE containsaTTL
information element and the IUT did not
refuse to participate in path tracing, does the
IUT that is not acting as a Trace source node
propagate the TTL information element
unmodified?

PEPT 66 | Doesthe|UT, when acting asthe trace M 4.35.2 Yes No__
destination node, add the Saved Modified
TTL information element to the CONNECT
or ADD PARTY ACKNOWLEDGE

message?

PEPT 67 | Doesthe lUT, when acting as the trace M 4352 Yes No__
destination node, set the trace status field to
“Trace completed normally” in the TTL
information element within the CONNECT
or ADD PARTY ACKNOWLEDGE,
message if the trace status field was set to
“tracein progress’ ?

PEPT 68 | Doesthe IUT, when acting as the trace M 4353 Yes_No
source node, remove the TTL information
element before progressing a CONNECT or
ADD PARTY ACKNOWLEDGE message
towards the calling party and if the Trace
status field is set to “trace in progress’, then
doesthe IUT changeit to “trace
incomplete’?

PEPT 69 | If thelength of the TTL information M 437 Yes No__
element exceeds the maximum length or the
maximum message length is exceeded at any
point during message processing (not
necessarily during processing of the trace
transit list information element but, for
example, while adding Designated Transit
List information elements), doesthe IUT set
the Trace Status field to “trace has exceeded
information element length limitations’ or
“trace has exceeded message length
limitations” as appropriate?

PEPT 70 | If thelength of the TTL information M SC5 4.3.7 Yes No
element exceeds the maximum length at any
point during tracing or the maximum
message length is exceeded at any point
during message processing and the X flag is
set to 1, doesthe IUT release the
connection/party by sending aRELEASE,
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Status

Condition
for status

Reference

Support

RELEASE COMPLETE, or ADD PARTY
REJECT message with cause code in the
Cause information element set to cause #31
“normal, unspecified” including the TTL
information element?

PEPT 71

If the length of the TTL information element
exceeds the maximum length at any point
during tracing or the maximum message
length is exceeded at any point during
message processing and the X flag is set to
zero, doesthe IUT
save the TTL information element
locally as Saved Modified Trace transit
list and removethe TTL information
element,
save the current TTL asthe Saved Original
TTL, if the TTL information el ement has not
yet been saved as the Saved Original TTL?

437

Yes No__

PEPT 72

Isthe IUT when acting as the trace source
node capable of setting the Ne, Rp, and |
flagsto'0 and ‘1'?

SC 21,
SC 22,
SC 23

4311

Yes No__

PEPT 73

If the Neflagissetto 1, the lUT does
not refuse to participate in path traces
received over theincoming interface,
the IUT isthe trace source node and the
incoming interface istagged by Ne-
NSCs, doesthe IUT add the list of Ne-
NSCstagging the interface?

SC21

4312

Yes No__

PEPT 74

If the Neflagissetto 1, the lUT does
not refuse to participate in path traces
received over the incoming interface,
the IUT is not the trace source node, the
| flag isset to 1, and the incoming
interface is tagged by Ne-NSCs, does
the lUT add thelist of Ne-NSCs tagging
the interface?

SC 21,
SC23

4.3.1.2

Yes No__

PEPT 75

If theRpflagissetto 1, the lUT does
not refuse to participate in path traces
received over theincoming interface,
the IUT isthe trace source node, and
incoming interface istagged by Rp-
NSCs, doesthe IUT add thelist of Rp-
NSCstagging the interface?

SC 22

4312

Yes No__

PEPT 76

If the Rp flagissetto 1, the IUT does
not refuse to participate in path traces
received over the incoming interface,

the IUT isthe trace source node, and the
incoming interface is not tagged by any
Rp-NSCs, doesthe IUT add the “ Rp-
NSC Bare” value?

SC 22

43.1.2

Yes No__

PEPT 77

If theRp flagissetto 1, the lUT does
not refuse to participate in path traces
received over the incoming interface,

the IUT isthe trace source node, and the
incoming interface is tagged by all Rp-

SC 22

4312

Yes No__
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NSCs, doesthe IUT add the “Rp-NSC
Bare’ value?
PEPT 78 | If the Rp flag is set to 1, the IUT does M SC 22, 4312 Yes No__
not refuse to participate in path traces SC23

received over the incoming interface,
the IUT is not the trace source node, the
| flag is set to 1, and the incoming
interface is tagged by Rp-NSCs, does
the IUT add thelist of Rp-NSCs tagging
theinterface?

PEPT 79 | If theRp flagissetto 1, the lUT does M SC 22, 4312 Yes No__
not refuse to participate in path traces SC23
received over the incoming interface,
the IUT is not the trace source node, the
| flag isset to 1, and the incoming
interface is not tagged by any Rp-NSCs,
doesthe lUT add the “Rp-NSC Bare”

value?
PEPT 80 | If theRpflagissetto 1, the lUT does M SC 22, 4312 Yes No__
not refuse to participate in path traces Sc23

received over the incoming interface,

the IUT is not the trace source node, the
| flag is set to 1, and the incoming
interface istagged by all Rp-NSCs, does
the IUT add the“Rp-NSC Bare” value?

PEPT 81 | |f theNeflagisset to 1 and the M sC21 4312 Yes No__
outgoing interface istagged by Ne-
NSCs, doesthe IUT add the list of Ne-
NSCstagging the interface?

PEPT 82 | If the Rp flagisset to 1 and the M SC 22 4312 Yes _No__
outgoing interface istagged by Rp-
NSCs, doesthe IUT add thelist of Rp-
NSCstagging the interface?

PEPT 83 | If the Rp flag isset to 1 and the M SC 22 4312 Yes No__
outgoing interfaceis not tagged by Rp-
NSCs, doesthe IUT add “Rp-NSC
Bare’?

PEPT 84 | If the Rp flagisset to 1 and the M SC 22 4312 Yes No__
outgoing interface is tagged by all Rp-
NSCs, doesthe IUT add “Rp-NSC

Bare’?

PEPT 85 | IsthelUT when acting as the trace source M SC24 43.1.1 Yes No
node capable of setting the L flagto ‘0" and
‘1'?

PEPT 86 | If thel flagissetto1,thelUT doesnot | M SC24 4312 Yes No__

refuse to participate in path traces
received over the incoming interface,
and the incoming interface on which the
SETUP or ADD PARTY message was
received isan ATM-MPLS network
interworking interface, doesthe IUT
add the labels of the interworking L SPs
to be used for the connection?
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Item Description

Status

Condition
for status

Reference

Support

PEPT 87

If the IUT isthe trace destination node,
the L flagisset to 1, and the trace
destination interfaceisan ATM-MPLS
network interworking interface, doesthe
IUT add the labels of the interworking

L SPs to be used for the connection?

M

SC24

4312

Yes No__

Comments

A.3.7 General Errorsand Compatibility (GEC)

Item
Number

Item Description

Status

Condition
for status

Reference

Support

GEC1

If the X flag is set to zero, doesthe IUT
when acting as the trace source node set the
information element instruction field flag in
the trace transit list information element to
“follow explicit instructions’ and the
information element |E action indicator to
“discard information element and proceed” ?

M

4.4

Yes No__

GEC 2

If the X flag is set to 1, does the IUT when
acting as the trace source node set the |E
instruction field flag in the trace transit list
information element to “follow explicit
instructions” and the | E action indicator to
“clear call”?

4.4

Yes No__

Comments

A.3.8 Supported M essages (M essage structure) (MS)

Item

Item Description

Status

Condition
for status

Reference

Support

MS1

Does the IUT support the Trace transit list
information element in the CONNECT
message?

M

421

Yes No__

MS2

Doesthe IUT support the Trace transit list
information element in the RELEASE

message?

422

Yes No__

MS3

Doesthe IUT support the Trace transit list
information element in the RELEASE
COMPLETE message?

4.2.3

Yes No__

MS4

Doesthe IUT support the Trace transit list
information element in the SETUP message?

424

Yes _No__

MS5

Doesthe IUT support the Trace transit list
information element inthe ADD PARTY

message?

4.2.5

Yes No__

MS6

Doesthe IUT support the Trace transit list
information element in the ADD PARTY
ACKNOWLEDGE message?

4.2.6

Yes No__

MS7

Does the IUT support the Trace transit list
information element in the ADD PARTY
REJECT message?

4.2.7

Yes _No__

MS8

Doesthe IUT support the Trace transit list
information element in the CO-BI SETUP
message?

MC2.3
from [4]

429

Yes No__
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MS9 Doesthe IUT support the Trace transit list M 422 Yes No__
information element in the Drop party ‘ ‘
message?

Comments
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Annex B Protocol Implementation Conformance Statement
(PICS) for PNNI 1.0 Connection Trace

[NORMATIVE]

B.1 Introduction

To evaluate conformance of a particular implementation, it is necessary to have a statement of which
capabilities and options have been implemented. Such a statement is called a Protocol |mplementation
Conformance Statement (PICS).

B.1.1 Scope

This document provides the PICS proforma for the Addendum to PNNI 1.0 for the support of Path and
Connection Trace, as specified in this document in compliance with the relevant requirements, and in
accordance with the relevant guidelines, given in ISO/IEC 9646-2 [CTMI]. In most cases, statements
contained in notes in the specification, which were intended as information, are not included in the PICS.

B.1.2 Normative References

[1] ISO/IEC 9646-1: 1994, Information technology — Open systems interconnection— Conformance
testing methodol ogy and framework — Part 1: General Concepts (See also ITU Recommendation
X.290 (1995)).

[2] ISO/IEC 9646-2:1994, Information technology — Open systems interconnection — Conformance
testing methodology and interconnection— Part 2: Abstract test suite specification (Seealso ITU
telecommunication X.291 (1995)).

[3] PNNI Addendum for Path and Connection Trace V1.1, The ATM Forum Technical Committee,
af-cs-0141.002, Octobert 2003

[4] PNNI Addendum on PNNI/B-QSIG Interworking and Generic Functional Protocol for Support of
Supplementary Service, ARCS-0102.000, October 1998.

[5] Policy Routing Version 1.0, The ATM Forum Technical Committee, af-cs-0195.000, April 2003

[6] ATM-MPLS Network Interworking Signalling Specification, Version 1.0, The ATM Forum
Technical Committee, af-cs-0197.000, August 2003

B.1.3 De€finitions

Thisfollowing terms defined in I SO/IEC 9646- 1] CTMF] are used in this document:
A Protocol Implementation Conformance Statement (PICS) is a statement made by the supplier of an
implementation or system, stating which capabilities have been implemented for a given protocol.
A PICS proformais adocument, in the form of a questionnaire, designed by the protocol specifier or
conformance test suite specifier, which when completed for an implementation or system becomes the
PICS.

B.1.4 Acronyms

I.LE. Information Element
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IuT Implementation under test

M Mandatory requirements (these are to be observed in all cases)
N/A Not supported, not applicable, or the conditions for status are not met.
@] Optional (may be selected to suit the implementation, provided that any requirements applicable to

the options are observed)

Oon Optional, but support isrequired for either at least one or only one of the optionsin the group
|abelled with the same numeral "n".

PICS  Protocol Implementation Conformance Statement

SUT System under test

B.1.5 Conformance

The supplier of aprotocol implementation which is claimed to conform to the ATM Forum PNNI
signalling Addendum for the support of Connection Traceis required to complete a copy of the PICS
proforma provided in this document and is required to provide the information necessary to identify both
the supplier and the implementation.

B.2 Identification of the Implementation
Implementation Under Test (IUT) Identification

IUT Name:

IUT Version:

System Under Test (SUT) Identification

SUT Name:

Hardwar e Configuration:

Operating System:

Product Supplier

Name:

Address:

Telephone Number :

Facsimile Number :

Email Address:

Additional Information:
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Client

Name:

Address:

Telephone Number:

Facsimile Number:

Email Address:

Additional Information:

PICS Contact Per son

Name:

Address:

Telephone Number:

Facsimile Number :

Email Address:

Additional | nformation:

PICS/System Conformance Statement

Provide the relationship of the PICS with the System Conformance Statement for the system:

Identification of the protocol

This PICS proforma appliesto the following:
The sections pertaining to Connection Trace in the PNNI Addendum for Path and Connection Trace
Version 1.0.

B.3 PICS Proforma

B.3.1 Global statement of confor mance
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The implementation described in this PICS meets all of the mandatory requirements of the reference
protocol.

[]YES
[1NO

Note: Answering "No" indicates non-conformance to the specified protocol. Non-supported mandatory
capabilities are to beidentified in the following tables, with an explanation by the implementor explaining
why the implementation is non-conforming.

B.3.2 Ingtructionsfor Completing the PICS Proforma

The PICS Proformais afixed-format questionnaire. Answers to the questionnaire should be provided in
the rightmost columns, either by simply indicating a restricted choice (such as Yes or No), or by entering a
value or a set of range of values.

A supplier may also provide additional information, categorised as exceptional or supplementary
information. These additional information should be provided as items labelled X.<i> for exceptional
information, or S.<i> for supplemental information, respectively, for cross reference purposes, where <i> is
any unambiguous identification for the item. The exception and supplementary information are not
mandatory and the PICS is complete without such information. The presence of optional supplementary or
exception information should not affect test execution, and will in no way affect interoperability
verification. The column labelled ‘ Reference’ gives a pointer to sections of the protocol specification for
which the PICS Proformais being written.

B.3.3 Major Capability (MC)

Item Item Description Status | Condition Reference Support
Number for status
MC 1 Doesthe IUT support connection trace? M 5 Yes No_

B.3.4 Subsidiary Capabilities (SC)

Item Item Description Status | Condition Reference Support

Number for status

C1 Does the IUT support connection trace for M 5 Yes No__
point-to-point connections?

SC2 Doesthe IUT support connection trace for M 5 Yes No__
point-to-multipoint connections?

SC3 Doesthe IUT support al trace status codes? M 31 Yes No__

SC4 Doesthe IUT support VPI/VCI tracing? M 31,53 Yes No__

SC5 Does the IUT support generation of DLCIs? (0] 31,53 Yes No__

SC6 Isthe IUT capable of recognising and M 31,53 Yes No__
interpreting the encoding of DLCIS?

SC7 Doesthe IUT support call reference value M 31,53 Yes No_
tracing?

SC8 Doesthe IUT support endpoint reference M 31,53 Yes No__
value tracing?

SC9 Doesthe IUT support insertion of VVendor (0] 31 Yes No__
Specific Information?

SC 10 Isthe IUT capable of recognising the M 31 Yes No__
presence and length of the Vendor Specific
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octet group?

SC11

Doesthe IUT support the tracing of
Connection Oriented Bearer Independent
(CO-BI) connections?

MC2.3 from
(4]

43.1

Yes No__

SC12

Can the IUT be configured to set the passa
long request bit to “pass along request” in the
TRACE CONNECTION message?

54

Yes No__

SC13

Can the IUT be configured to set the pass
along request bit to “pass along request” in
the TRACE CONNECTION
ACKNOWLEDGE message?

54

Yes No__

SC14

Can the IUT be configured to set the pass
aong request bit to “pass along request” in
the Trace Transit List information element?

54

Yes No__

SC15

Does the IUT support the refusal of trace of a
call that containsa TTL information
element?

3.1

Yes No__

SC 16

Doesthe IUT support NeNSC value tracing?

MCP1 from
[5]

3.1,531

Yes No__

SC17

Doesthe IUT support Rp-NSC value tracing?

MCP1 from
(5]

31,531

Yes No__

SC18

Doesthe IUT support incoming interface
NSC value tracing?

MCP1 from
(5]

31,531

Yes No__

SC 19

Does the IUT support interworking L SP label
tracing?

MCP1 from
(6]

3.1,531

Yes No__

Comments:

B.3.5 TraceTransit List Format (TTLF)

Item

Item Description

Status

Condition
for status

Reference

Support

TTLF1

Isthe TTL information element encoded
according to the format described in Section
31?

31

Yes No__

TTLF2

Doesthe IUT support amaximum TTL
information element length of at least 1466
octets?

421

Yes No__

TTLF3

Doesthe IUT support amaximum TTL
information element length that is larger
than 1466 octets?

421

Yes No__

TTLF 4

If the IlUT supportsa TTL information
element that is greater than 1466 octets,
what isthe maximum size of TTL
information element supported?

TTLF3

421

TTLF5

Doesthe IUT add at most one of each octet
group into the TTL information element, in
order of ascending octet group number,
each time it processes a message? with the
following exceptions:
Octet groups 18, 19, and 22, if
present, appear after any octet
groups 7 through 11 and before
octet group 12.
Octet groups 20 and 21, if present,
appear immediately following
octet group 12.
Octet group 22, if present, appears
after octet group 19 and before

3.1 Notel

Yes No__
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Item Item Description Status | Condition | Reference Support
for status

octet group 12.
A node may add multiple instances
of octet group 17. When octet
group 17 isadded , it must
immediately follow either
- Octet 6,
An octet group 12, unless
octet group 12 isimmediately
followed by octet group 20 or
21,
An octet group 20, unless octet
group 20 isimmediately
followed by octet group 21,
An octet group 21,
An octet group 16, or

Another octet group 17.
A node attempting alternate routing
may add instances of octet groups 12,
20, 21,13, 14, 15, 16, and 17, in the
proper order, after an octet group 16 or
octet 15.
The trace destination node may only
add instances of octet groups 8 through
11 or 22 in order (according to the
procedures specified in 4.3.1.2), after
octet group 12, 20, 21, or one or more
octet groups 16 that themselves follow
octet group 12, 20, 21, in addition to
any instances of octet groups 8 through
11 or 22 (according to the procedures
specified in 4.3.1.2) that it adds prior
to octet group 12 according to the
normal sequence.

TTLF6 Isthe IUT when acting as the trace source M SC6 3.1;4.3.1.2 Yes No
node capable of interpreting the encoding of
the DLCI (octet group 9), even if it doesn’'t
support Frame Relay?

TTLF7 Isthe IUT capable of interpreting the M SC10 31,4312 Yes No__
encoding of the Vendor Specific
Information (octet group 16)?

TTLF8 Doesthe IUT support the addition of M SC 16, 31531 Yes No__
multiple NSCs each of the NSC lists (octet SC 17,
groups 18, 19, 20, 21)? SC 18

Comments

B.3.6 Messagesfor Connection Trace (MCT)

Item Item Description Status | Condition Reference Support

Number for status

MCT 1 Doesthe IUT support the TRACE M 521 Yes No__
CONNECTION message?

MCT 2 Doesthe IUT support the TRACE M 5.2.2 Yes No__
CONNECTION ACKNOWLEDGE
message?
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B.3.7 Proceduresand Errorsfor Connection Trace (PECT)

Item

Item Description

Status

Condition | Reference

for status

Support

PECT 1

Doesthe IUT when acting as the trace
source node initiate the connection trace by
creating TRACE CONNECTION message
including aTTL information element to be
sent on the outgoing interface in the
appropriate direction?

M

531 Yes No__

PECT 2

Doesthe IUT when originating a TRACE
CONNECTION message set the C and X
flagsto zeroin

the TTL information element and ignore it
during processing?

53.1 Yes No__

PECT 3

After adding the Flags field to the TTL
information element , doesthe IUT when
acting as atrace source node add the Trace
status field with the value set to “trace in
progress’

53.1 Yes No__

PECT 4

Doesthe IUT ignore the V flag when tracing
Bearer Independent (CO-BI) calls?

SC11

531 Yes No__

PECT 5

When the IUT is not the trace source node,
does the IUT not perform any content
validation on those portions of the received
TTL information element after the trace
status field?

531 Yes No__

PECT 6

If aTRACE CONNECT ION message is

received over an incoming interface:

- if the connection or party isin the null
state, doesthe |UT treat the TRACE
CONNECTION message as an
unexpected message and there
procedures of section 6.5.6.3.2/PNNI
1.0 shall apply?

if the connection or part isin aclearing state,
doesthe IUT discard the TRACE
CONNECTION ACKNOWLEDGE
message and no further action will be taken?

53.1 Yes No__

PECT 7

If aTRACE CONNECTION messageis
received over an incoming interface the
Trace status in the TTL information element
is“tracein progress’, the connection/party is
not in the Active /null or acall/party clearing
state on the incoming interface , does the
IUT

set the Trace statusto “trace

incomplete;

copy the TTL information element

from the TRACE CONNECTION

message to the TRACE

CONNECTION ACKNOWLEDGE

message;

send it on the incoming interface?

531 Yes No__

PECT 8

When the IUT isacting as the trace source
node and the direction of the traceis
incoming from the trace source node, does
the IUT add the Trace source port identifier
field, with the value either set to zero (if this
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for status

isnot a PNNI interface and no logical port
ID isassigned to this interface)or identifying
the originating logical port from which the
path traceisinitiated?

PECT 9 If theV flagissetto‘'l’, thetracedirection M SC4 531 Yes No__
is specified as the incoming direction from
the trace source interface and the trace
source interfaceis an ATM interface, does
the IUT when acting as the trace source node
add aVPI/VCI entry for the trace source
interface?

PECT 10 | IftheV flagissetto 1, thetracedirectionis M SC5 531 Yes No__
specified as the incoming direction from the
trace source interface, the trace source
interfaceisaFR interface and 1.1 mapping
is used between the Frame Relay and ATM
connection,, does the IUT when acting asthe
trace source node add a DLCI entry for the
trace source interface?

PECT 11 | IftheV flagissetto 1thetracedirectionis (0] SC4 531 Yes No__
specified as the incoming direction from the
trace source interface and the trace source
interface is neither an ATM interface nor a
FR interface(e.g. Circuit emulation service),
doesthe IUT when acting as the trace source
node add a VPI/VCI entry for the trace
source interface?

PECT 12 | IftheV flagissetto ‘'l and the IUT isnot M SC4 531 Yes No__
the trace source node, doesthe IlUT add a
VPI/VCI entry for the interface on which the
TRACE CONNECTION message was
received?

PECT 13 | If the A flagisset to 1, the trace direction is M SC7 531 Yes No__
specified as the incoming direction from the
trace source interface, the connection leg on
the trace source interface is switched and the
trace source interface supports a Call
reference that can be specified in 3 octets,
does the IUT when acting as the trace source
node add a Call Reference entry for the trace
source interface?

PECT 14 | IftheA flagissetto 1 and the IUT is not the M SC7 531 Yes No_
trace source node, doesthe IUT add a Call
Reference entry for the interface on which
the TRACE CONNECTION was received?

PECT 15 | If theA flagissetto 1, doesthe lUT also M SC8 531 Yes No
include the endpoint reference value for
point-to-multipoint connections?

PECT 16 | If thelUT refusesto participatein M 531 Yes No__
connection traces received over the
incoming interface, doesthe IUT add a
Logical node/Logical port entry including its
lowest level logical node ID and the logical
port set to all zeros?

PECT 17 | If thelUT refusesto participatein M 531 Yes No__
connection traces received over the
incoming interface, doesthe IUT insert the
Trace continuation refusal indicator into the
TTL information element and set the Trace
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Item Item Description

statusto “trace incomplete " ?

Status

Condition | Reference Support
for status

PECT 18 | If thelUT refusesto participatein
connection traces received over the
incoming interface, does the IUT copy the
modified TTL information element from the
TRACE CONNECTION message into the
TRACE CONNECTION ACKNOWLEDGE
message and return this message on the
incoming interface over which the TRACE
CONNECTION message was received?

531 Yes No__

PECT 19 | DoesthelUT add alogical node/logical port

entry into the TTL information element,

where the logical node specifies the lowest

level logical node and the logical port

specifies either

a) the outgoing interface on which the
SETUP/ADD PARTY message will be
progressed if the IUT is not the trace
destination node? or

b)  zero or the next link that would be
traversed by the connection/party if the
IUT isthe trace destination node?

531 Yes No

PECT 20 | If the connectionisnot in the Active call
state or the party is not in the Active party
state on the outgoing interface, does the IUT
- settheTracestatusto “trace
incomplete”;
copy the TTL information element
from the TRACE CONNECTION
message to a TRACE CONNECTION
ACKNOWLEDGE message?
send the message on the incoming
interface?
Set to zero the logical port id entry
added in step 6, If the outgoing
interface is not known ?

531 Yes No__

PECT 21 | If thelUT isthetrace destination node, the
V flag is set to 1 and the trace destination
interfaceisan ATM interface, does the IUT
add aVPI/VCI entry for the trace destination
interface?

53.1 Yes No__

PECT 22 | If the lUT isthe trace destination node, the
V flag is set to 1 and the trace destination
interface isa FR interface and a 1:1 mapping
is used between the Frame Relay and the
ATM connection, doesthe IUT add aDLCI
entry for the trace destination interface?

531 Yes No__

PECT 23 | If the lUT isthetrace destination node, the
V flag is set to 1 and the trace destination
interface is neither an ATM interface nor a
Frame Relay interface, doesthe IUT add a
VPI/VCI entry for the trace destination
interface?

531 Yes No__

PECT 24 | If the IUT isthe trace destination node, the
A flag is set to 1, the connection leg on the
trace destination interface is switched and
the trace destination interface supports a
Call reference that can be specified in 3
octets, doesthe IUT add a Call Reference

531 Yes No__
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Item Description

entry for the trace destination interface?

Status

Condition
for status

Reference

Support

PECT 25

If the A flag is set to 1, doesthe IUT when
acting as the trace destination node also add
aendpoint reference entry for point-to-
multipoint connections?

SC8

531

Yes No__

PECT 26

For point to point connections, doesthe IUT
determine the outgoing interface from the
local connection table using the call
reference value?

531

Yes No__

PECT 27

For point to multipoint connections, doesthe
IUT determine the outgoing interface from
the local connection table using the call
reference and endpoint reference values?

531

Yes No__

PECT 28

Doesthe IUT when acting asthe trace
destination node send a TRACE
CONNECTION ACKNOWLEDGE
message on the incoming interface over
which the TRACE CONNECTION message
was received?

531

Yes No__

PECT 29

Doesthe IUT when acting as the trace
destination node copy the content of the
TTL information element from the TRACE
CONNECTION message into the TRACE
CONNECTION ACKNOWLEDGE
message, after adding all appropriate fields
and setting the Trace Status field to “trace
completed normally”?

531

Yes No__

PECT 30

During the procedures specified in section
5.3.1, if the IUT can not progress the
TRACE CONNECTION message towards
the trace destination node due to conditions
not stated in section 5.3.1, does the IUT

copy the TTL information element
from the TRACE CONNECTION
message to a TRACE CONNECTION
ACKNOWLEDGE message;
if the Trace statusis “trace in progress’
set the Trace statusinthe TTL
information element to “trace
incomplete” ;
send the TRACE CONNECTION
ACKNOWLEDGE message on the
incoming interface?

531

Yes No__

PECT 31

If the IUT is other than the trace source
node, doesthe IUT progress the received
TRACE CONNECTION ACKNOWLEDGE
message over the same incoming interface as
the TRACE CONNECTION message was
received?

532

Yes No__

PECT 32

When the trace source node receives a
TRACE CONNECTION ACKNOWLEDGE
message and the first logical nodeid of the
TTL information element corresponds to the
trace source node' slogical nodeid, Does
the IUT save the Trace transit list
information element and terminates the
progression of the message?

532

Yes No__

PECT 33

When the trace source node receives a
TRACE CONNECTION ACKNOWLEDGE

532

Yes_ No__
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Item

Item Description

message and the first logical nodeid of the
TTL information element does not
correspond to the trace source node’s id,
Doesthe IUT not savethe Trace transit list
information element and the node shall not
act as the trace source node?

Status

Condition
for status

Reference

Support

PECT 34

If thelength of the TTL information
element exceeds the maximum length or the
maximum message length is exceeded at any
point during TRACE CONNECTION
message processing (not necessarily during
processing of the trace transit list
information element, doesthe IUT set the
Trace Status field to “trace has exceeded
information element length limitations’ or
“trace has exceeded message length
limitations” as appropriate?

533

Yes No__

PECT 35

If the length of the TTL information element
exceeds the maximum length at any point
during tracing or the maximum message
length is exceeded at any point during
TRACE CONNECTION message
processing ,doesthe IUT copy the TTL
information element from the TRACE
CONNECTION messageto aTRACE
CONNECTION ACKNOWLEDGE
message and send the TRACE
CONNECTION ACKNOWLEDGE
message on the incoming interface?

533

Yes No

PECT 36

Isthe IUT when acting as the trace source
node capable of setting the Ne, Rp, and |
flagsto ‘0 and ‘1'?

SC 16,
SC 17,
SC18

531

Yes No__

PECT 37

If the Neflagissetto 1, the lUT does
not refuse to participate in connection
traces received over the incoming
interface, the IUT isthe trace source
node, and the incoming interfaceis
tagged by Ne-NSCs, does the IUT add
thelist of Ne-NSCstagging the
interface?

SC 16

531

Yes No

PECT 38

If the Neflagissetto 1, the IlUT does
not refuse to participate in connection
traces received over the incoming
interface, the [UT is not the trace source
node, thel flagisset to 1, and the
incoming interface istagged by Ne-
NSCs, doesthe IUT add thelist of Ne-
NSCstagging the interface?

SC 16,
SC 18

531

Yes No__

PECT 39

If theRp flag isset to 1, the IUT does
not refuse to participate in connection
traces received over the incoming
interface, the IUT isthe trace source
node, and the incoming interfaceis
tagged by Rp-NSCs, doesthe IUT add
the list of Rp-NSCs tagging the
interface?

SC17

531

Yes No

PECT 40

If theRpflagissetto 1, the lUT does

SC17

531

Yes No__
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not refuse to participate in connection
traces received over the incoming
interface, the IUT isthe trace source
node, and the incoming interface is not
tagged by any Rp-NSCs, doesthe [UT
add the “Rp-NSC Bare” value?

PECT 41 | If theRpflagissetto 1, the lUT does M SC17 531 Yes No__
not refuse to participate in connection
traces received over the incoming
interface, the IUT isthe trace source
node, and the incoming interfaceis
tagged by al Rp-NSCs, doesthe IUT
add the “Rp-NSC Bare” value?

PECT 42 | If theRpflagissetto 1, the lUT does M SC17, 531 Yes No__
not refuse to participate in connection SC18
traces received over the incoming
interface, the IUT is not the trace source
node, the | flag is set to 1, and the
incoming interface istagged by Rp-
NSCs, doesthe IUT add thelist of Rp-
NSCs tagging the interface?

PECT 43 | If theRpflagissetto 1, the lUT does M SC17, 531 Yes No__
not refuse to participate in connection SC18
traces received over the incoming
interface, the IUT is not the trace source
node, thel flagisset to 1, and the
incoming interface is not tagged by any
Rp-NSCs, doesthe IUT add the “ Rp-
NSC Bare” value?

PECT 44 | If theRp flag is set to 1, the IUT does M SC17, 531 Yes _No__
not refuse to participate in connection SC18
traces received over the incoming
interface, the [UT is not the trace source
node, the | flag is set to 1, and the
incoming interface istagged by all Rp-
NSCs, doesthe IUT add the “Rp-NSC
Bare’ value?

PECT 45 | If the Neflagissetto 1 and the M SC 16 531 Yes No__
outgoing interface istagged by Ne-
NSCs, doesthe IUT add the list of Ne-
NSCstagging the interface?

PECT 46 | If the Rpflagisset to 1 and the M SC17 531 Yes No__
outgoing interface istagged by Rp-
NSCs, doesthe IUT add thelist of Rp-
NSCstagging the interface?

PECT 47 | If the Rp flag is set to 1 and the M SC17 531 Yes No__
outgoing interfaceis not tagged by Rp-
NSCs, doesthe IUT add “Rp-NSC
Bare’?

PECT 48 | If the Rp flag is set to 1 and the M SC17 531 Yes No__
outgoing interface is tagged by all Rp-
NSCs, doesthe IUT add “Rp-NSC
Bare’?
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Item

PECT 49

Item Description

Isthe IUT when acting as the trace source
node capable of setting the L flagto ‘0" and
‘1?

Status

M

Condition
for status

SC 19

Reference

531

Support

Yes No__

PECT 50

If theL flagissetto 1, the lUT does not
refuse to participate in connection traces
received over the incoming interface,
and the incoming interface on which the
TRACE CONNECTION message was
receivedisan ATM-MPLS network
interworking interface, doesthe IlUT

add the labels of the interworking L SPs
to be used for the connection?

SC19

531

Yes No__

PECT 51

If the IUT isthe trace destination node,
theL flag isset to 1, and the trace
destination interfaceisan ATM-MPLS
network interworking interface, does the
IUT add the labels of the interworking

L SPsto be used for the connection

SC19

531

Yes No__

Comments

B.3.8 Compatibility of Connection Trace (CCT)

Item
Number

Item Description

Status

Condition
for status

Reference

Support

CCT1

Doesthe IUT when acting as the trace source
node set the Message instruction field flag in
the TRACE CONNECTION message to
“follow explicit instructions” and the
Message action indicator to either “discard
and ignore” or “discard and report status’?

M

54

Yes No__

CCT 2

Doesthe IUT when acting as the trace
destination node set the Message instruction
field flag in the TRACE CONNECTION
ACKNOWLEDGE messageto “follow
explicit instructions” and the Message action
indicator to either “discard and ignore” or
“discard and report status’?

54

Yes No__

CCT3

Does the IUT when acting as the trace source
node set the | E instruction field flag in the
TTL information element to “follow explicit
instructions” and the | E action indicator to
either “discard message, and ignore” or
“discard message, and report status’?

5.4

Yes No__

Comments
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Annex C Path and Connection Trace SNMP MIB

[NORMATIVE]

ATM TRACE-M B DEFINITIONS ::= BEG N

| MPORTS
MODULE- | DENTI TY, OBJECT-TYPE, Integer32, Counter32,
NOTI FI CATI ON- TYPE, enterprises
FROM SNWPv2- SM
TEXTUAL- CONVENTI ON, RowsSt atus, Ti neStanp, TruthVal ue
FROM SNWPv2- TC
MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP
FROM SNMPv 2- CONF
Pnni Nodel d, Pnni Portld, pnnilfEntry
FROM PNNI - M B
At mAddr, At mConnCast Type, At mConnKi nd, AtnServiceCategory,
Atmvcldentifier, AtnVpldentifier, AtmlrafficDescrParam ndex
FROM ATM TC-M B
I nterfacel ndex, Interfacel ndexOr Zero
FROM | F-M B
Net wor kEnt i t yNet wor kSer vi ceCat egoryy,
ResourcePartiti onNet wor kServi ceCat egory,
Pol i cyConstrai nt | ndex
FROM ATM POLI CY- CONSTRAI NT- M B
Mol sLabel
FROM MPLS- TC- STD- M B;

at mlraceM B MODULE- | DENTI TY
LAST- UPDATED "200402061200Z2"
ORGANI ZATI ON "The ATM Forum "
CONTACT- | NFO
"The ATM Forum
2570 West El Camino Real, Suite 304
Mountai n Vi ew, CA 94040-1313 USA
Phone: +1 650-949-6700
Fax: +1 415-949-6705
i nf o@t nf orum cont'
DESCRI PTI ON
"The M B nodul e for ATM path and connection trace."

REVI SI ON "200402061200Z"
DESCRI PTI ON
"Addition of objects to support tracing of Policy Routing
and ATM MPLS Network Interworking related information."

REVI SI ON "0002220000Zz"

DESCRI PTI ON
"Initial version of the MB for ATM path and
connection trace."

o= { atnfTrace 1 }

Page 92 of 142 ATM Forum Technical Committee



PNNI Addendum for Path af-cs-0141.002
and Connection Tracevl.1

at mFor um OBJECT IDENTIFIER ::={ enterprises 353 }
at mFor unNet wor kManagement OBJECT I DENTIFIER ::= { atnForum5 }
atnf Si gnal li ng OBJECT | DENTI FI ER ::= { atnfForunNet wor kManagenent 9 }

at nf Trace OBJECT IDENTIFIER ::={ atnfSignalling 2 }

at nifraceM BObj ects OBJECT IDENTIFIER ::= { atnfraceMB 1 }

-- Textual Conventions

Cal | Ref erence ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The 24-bit Call Reference used by signalling

to identify a connection. The Call Reference is structured in
two parts. The nost significant bit represents the Cal

Ref erence Flag and the 23 |east significant bits represent the
Call Reference Value. For the sanme call, the Call Reference
Val ue is identical on both sides of an interface while the Cal
Reference Flag is different. For the side originating the Cal
Reference, the Call Reference Flag is set to '0" while it is
set to '1l" for the side not originating the Call Reference.

The di stingui shed val ue zero indicates that no Call Reference
val ue was returned in the trace transit list."

REFERENCE
"I TU-T Recomendati on Q 2931 Section 4.3"
SYNTAX I nteger32 (0..16777215)
At mEndPoi nt Ref erence ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"For point-to-multipoint SVCs and the swi tched connection |egs
of point-to-nultipoint Soft PVCs, the 16-bit Endpoi nt Reference
used by signalling to identify a |leaf of the

poi nt-to-multipoint connection. The Endpoint Reference is
structured in two parts. The nost significant bit represents

t he Endpoi nt Reference Flag and the 15 | east significant bits
represent the Endpoint Reference Value. For the sane call and
| eaf, the Endpoint Reference Value is identical on both sides
of an interface while the Endpoint Reference Flag is different.
For the side originating the endpoint reference, the Endpoint
Reference Flag is set to '0'" while it is set to '1" for the
side not originating the Endpoint Reference.

For the permanent connection |l egs at the root of
point-to-nultipoint Soft PVCs, the value used to identify a
| eaf in the atnSoftPVccLeaf Reference object or the

at nSof t PVpcLeaf Ref erence object fromthe ATM SOFT- PVC-M B.

For the permanent connection | egs at the |leaf end of

poi nt-to-nultipoint Soft PVCs, the value 1 shall be used
(consistent with the val ues used for atnSoftPVccLeaf Reference
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and at nSof t PVpcLeaf Ref erence in the ATM SOFT- PVC-M B).

The distingui shed value -1 indicates that no Endpoi nt Reference
val ue was returned in the Trace transit list."

REFERENCE

"I TU-T Recommendation Q 2971 Section 8.2.1,
ATM Forum PNNI v1.0 Addendum (Soft PVC M B), af-pnni-0066.000"

SYNTAX I nteger32 (-1..65535)

At mMTr aceRecor dl ndex ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"The value of this object identifies a rowin the
at miraceRecordTabl e. The distingui shed val ue zero signifies
that no row has been identified."

SYNTAX I nteger32 (0..2147483647)
At nifraceOwner Stri ng ::= TEXTUAL- CONVENTI ON
DI SPLAY- HI NT "255a"
STATUS current
DESCRI PTI ON

"This data type is used to nodel an administratively
assi gned nanme of the owner of a resource. This
information is taken fromthe NVT ASCI| character set.
It is suggested that this nane contain one or nore of
the followi ng: ASCII form of the nmanager station's
transport address, managenment station nanme (e.g.
domai n nane), network nmanagenent personnel's nane,

| ocation, or phone nunmber. In sone cases the agent
itself will be the owner of an entry. |In these cases,
this string shall be set to a string starting with
"monitor'.

SNMP access control is articulated entirely in terns
of the contents of MB views; access to a particular
SNMP obj ect instance depends only upon its presence
or absence in a particular MB view and never upon
its value or the value of related object instances.
Thus, objects of this type afford resol ution of
resource contention only anong cooperating managers;
they realize no access control function with respect
to uncooperative parties.”

SYNTAX OCTET STRI NG (SI ZE(0. . 127))

-- This MB contains six tables and a nunber of scalars. The tables

-- are:

-- Trace Connection Table - trigger connection trace

- - Trace Path Test Table - trigger a test connection or party

- - Trace Path Filter Table - trigger path trace by filtering calls
-- Trace Filter Record Table - correlate records with filters

- - Trace Record Table - overall info about a connection or party

- - Trace Info Table - detailed trace info for a connection or party
- - Trace Interface Table - specify certain PNNI interfaces as

trace destination interfaces

Page 94 of 142 ATM Forum Technical Committee



PNNI Addendum for Path af-cs-0141.002
and Connection Tracevl.1

at nifr aceBaseG oup OBJECT | DENTI FI ER :: = {atnmlraceM BObj ects 1}

at mriraceFi |l t er Control OBJECT- TYPE
SYNTAX | NTEGER {
enabl e(1),
di sabl e(2)
}
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
"This object enables or disables the path trace filtering
feature in the ATM device. Wen this object is nodified
from'enable' to 'disable' the records in the
at mir aceRecordTabl e are not renoved but filtering is
stopped in the device."
DEFVAL { disable }
.= { atnilraceBaseGroup 1 }

at nilr aceMaxConcur r ent Requests OBJECT- TYPE

SYNTAX I nteger 32 (0..65535)

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"The maxi num nunber of concurrent active path or connection
trace requests (i.e., connections or parties for which trace
i nformati on gathering has been initiated, but for which no
reply has been received yet) that are allowed by the agent. A
value of 0 for this object inplies that there is no linmt on
t he nunber of concurrent active requests.”

::= { atnilraceBaseGoup 2 }

at miTr aceAvai | abl eRequests OBJECT- TYPE

SYNTAX I nt eger32 (0..65535)

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of new path or connection trace requests that can
be initiated on the agent at this nonent in tinme. This is
equal to the maxi num nunber of concurrent active path or
connection trace requests that are allowed by the agent (i.e.,
at mrr aceMaxConcurr ent Requests), ninus the current nunber of
active path or connection trace requests.”

.= { atnilraceBaseGroup 3 }

at miraceTr ansi t Li st Maxi nunSi ze OBJECT- TYPE
SYNTAX I nt eger 32 (1466. .65535)
UNI TS "octets"
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"The maxi num size in octets of the Trace transit |ist
i nformati on el enent generated in any signalling nessage."
DEFVAL { 1466 }
::= { atnilraceBaseGroup 4 }

at nilr aceConnG oup OBJECT I DENTIFIER ::= { atnilraceM BCbj ects 2 }
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at mir aceConnTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mifr aceConnEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The tabl e whose entries describe existing connections and
parties to be traced or in the process of being traced."
.= { atnifraceConnGroup 1 }

at nifr aceConnEntry OBJECT- TYPE

SYNTAX At nifr aceConnEnt ry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Each entry in this table specifies an existing connection or
party to be traced, in the process of being traced, or that
has recently been traced. The results of the connection trace
are returned in the atnmlraceRecordTabl e and the
at mrr acel nf oTabl e.

A managenent station wishing to create an entry should first
create the associated instance of the row status and row
owner objects, using a value of atnilraceConnlndex that is not

currently in use. It nust also, either in the sane or in
successive PDUs, create the associated instance of the objects
that identify the connection to be traced. It should also

nmodi fy the default values for the other configuration objects
if the defaults are not appropriate.

Once the appropriate instances of all the configuration
obj ects have been created, either by an explicit SNWP

set request or by default, the row status should be set

to active to initiate the request. Note that this entire
procedure nmay be initiated via a single set request which
specifies a row status of createAndGo as well as specifies
valid values for the non-defaulted configuration objects.

After the connection trace conpletes, the managenent
station should retrieve the values of the status objects of
interest fromthe atmiraceRecordTabl e, and should then del ete

the entry. In order to prevent old entries fromclogging the
table, entries will be aged out, but an entry will not be
deleted within 5 minutes of the last activity."
| NDEX { atmfraceConnl ndex }
::= { atnifraceConnTable 1 }
At nifr aceConnEntry ::= SEQUENCE
{
at mrr aceConnl ndex I nt eger 32,
at mlr aceConnOaner At milr aceOwner Stri ng,
at nifr aceConnTr aceSour cel f I nterfacel ndex,
at mfraceConnOri gConnType | NTEGER,
at mfraceConnOri gVpi At nvpl dentii fi er,
at nifr aceConnOri gVei At mvcl dentifier,
at mrr aceConnEndPt Ref At nEndPoi nt Ref er ence,
at mrr aceConnCal | Ref Cal | Ref er ence,
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at mfraceConnOri gDl ci I nt eger 32,
at mfraceConnOri gDi recti on | NTEGER,
at mlr aceConnTr aceConnl d Trut hval ue,
at mir aceConnTr aceCal | Ref Tr ut hval ue,
at mir aceConnPassAl ongRequest Trut hVal ue,
at mrr aceConnFai | Ti meout I nt eger 32,
at mrr aceConnAgeTi nmeout I nt eger 32,
at miraceConnRest art | NTEGER,
at mrraceConnTr apOnConpl eti on Trut hVal ue,
at mlir aceConnRecor dl ndex At miTr aceRecor dl ndex,
at mlr aceConnRowSt at us RowsSt at us,
at mlr aceConnTr aceNeNsc Trut hval ue,
at mlr aceConnTr aceRpNsc Tr ut hval ue,
at mrraceConnTr acel ncomi ng Trut hVval ue,
at mlr aceConnTr acelLabel s Trut hval ue

}

at mlir aceConnl ndex OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An arbitrary integer uniquely identifying a connection
trace request."
.:= { atnilraceConnEntry 1 }

at mlr aceConnOwmer OBJECT- TYPE
SYNTAX At mTr aceOaner St ri ng
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The entity that configured this entry."
.:= { atnilraceConnEntry 2 }

at mfraceConnTr aceSour cel f OBJECT- TYPE

SYNTAX I nt erfacel ndex

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The interface at which the connection trace is originated.
Thi s obj ect nust be specified.”

.:= { atnilraceConnEntry 3 }

at mfraceConnOri gConnType OBJECT- TYPE

SYNTAX | NTEGER {
ot her (1),
at mvcc(2),
at mvpc(3),
at nCOBI Si gConn(4),
frameRel ayVc(5)
}
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"The type of connection at the trace source interface."
DEFVAL { atnVcc }

::= { atmlraceConnEntry 4 }
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at mfraceConnOri gVpi OBJECT- TYPE
SYNTAX At mvpl dentifier
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndicates the VPl value of the existing connection on the
trace source interface.

Thi s object only applies when atnfraceConnOri gConnType is set
to "atnVvcc' or "atnWpc'. When this is the case, either this
obj ect or atmlraceConnCal | Ref nust be specified. When the
at mliraceConnCal | Ref object is specified, this object nmay not
be set."

.:= { atnilraceConnEntry 5 }

at mfraceConnOri gVci  OBJECT- TYPE
SYNTAX At mvcl denti fi er
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndi cates the VCI value of the existing connection on the
trace source interface.

Thi s object only applies when atnmlraceConnOri gConnType i s set
to "atnVcc'. Wien this is the case, either this
obj ect or atmlraceConnCal | Ref nust be specified. Wen the
at nifr aceConnCal | Ref object is specified, this object may not
be set.”

::= { atmlraceConnEntry 6 }

at miraceConnEndPt Ref  OBJECT- TYPE
SYNTAX At mEndPoi nt Ref erence
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The Endpoint Reference value identifying a | eaf of an
exi sting point-to-nultipoint connection.

Thi s object does not apply when the connection is not a point-
to-mul ti poi nt connection.”
.:= { atnilraceConnEntry 7 }

at mlir aceConnCal | Ref OBJECT- TYPE
SYNTAX Cal | Ref erence
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"Indicates the call reference val ue of the existing connection
on the trace source interface.

For CO- Bl connections, the value of this object nmust be

speci fied. For other types of connections, either this object
or the connection identifier objects (atmlraceConnOrigVpi,

at miraceConnOri gVpi and at nifraceConnOri gVci, or

at mfraceConnOri gDl ci, as appropriate for the connection type)
nmust be specified. When any of atnifraceConnOrigVpi,
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at mfraceConnOri gVeci, or atnifraceConnOri gDl ci are specified,
this object may not be set.”
::= { atnilraceConnEntry 8 }

at mrraceConnOri gDl ci OBJECT- TYPE
SYNTAX | nt eger 32
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Indicates the DLCI value of the existing connection on the
trace source interface.

This object only applies when atnilraceConnOri gConnType is set
to 'frameRel ayVc'. When this is the case, either this
obj ect or atmlraceConnCal | Ref nust be specified. Wen the
at mfraceConnCal | Ref object is specified, this object nmay not
be set."

.. = { atnilraceConnEntry 9 }

at mfraceConnOri gDi recti on OBJECT- TYPE
SYNTAX | NTEGER {
i ncom ng(1),
out goi ng( 2)
}
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"I ndi cat es whether the connection trace is to proceed in the
incomng direction fromthe trace source interface, or in the
outgoing direction fromthe trace source interface.”
DEFVAL { incom ng }
::= { atnifraceConnEntry 10 }

at mlr aceConnTr aceConnl d OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"1 ndi cates whet her the connection trace shall include
connection identifier (e.g. VPI/VClI, DLCI) information."
DEFVAL { false }
::= { atnifraceConnEntry 11 }
at mlir aceConnTr aceCal | Ref OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"l ndi cates whether the connection trace shall include

call reference information, and endpoint reference information
for point-to-multipoint connections."”

DEFVAL { false }

::= { atnifraceConnEntry 12 }

at mir aceConnPassAl ongRequest OBJECT- TYPE

SYNTAX Tr ut hVal ue
MAX- ACCESS r ead-create
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STATUS current

DESCRI PTI ON
"I ndi cates whether the 'pass along request' bit shall be set
in the Trace transit list information element. Wen this
object is set to '"true' and systems that do not support
connection trace are present in the network, gaps may occur
bet ween successive entries in the atnilracel nfoTabl e identifying
| ogi cal nodes and | ogical ports traversed by this
connection or party."

DEFVAL { true}

::= { atmlraceConnEntry 13 }

at mir aceConnFai | Ti neout OBJECT- TYPE
SYNTAX I nteger32 (0..100)
UNI TS "seconds"
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The nunmber of seconds |eft before the connection trace is
declared to have failed. After this tinmer expires the value

of this object will be zero and the atnTraceConnRecordl ndex
will also remain at zero. |If the tinmer expires and
at miraceConnTr apOnConpl etion is set to '"true', an
at miraceConnConpl etion trap will be generated."”

DEFVAL { 30}

::= { atnifraceConnEntry 14 }

at mrr aceConnAgeTi nmeout OBJECT- TYPE

SYNTAX Integer32 (-1..2147483647)

UNI TS "seconds”

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON

"The nunber of seconds left for this entry to age out.

On expiry of this tinmer the display records in the

at miraceRecordTabl e and at nifracel nfoTabl e corresponding to this
entry are deleted, as well as the atnilraceConnEntry.

VWhen the managenent station nodifies this object,
the currently running tinmer, if any, is aborted and a tiner is
started with the new value of this object. The value '"-1' wll
indicate an infinite tineout value. "

DEFVAL { 600 }

::= { atnifraceConnEntry 15 }

at miraceConnRest art OBJECT- TYPE
SYNTAX | NTEGER ({
restart(1),
noop( 2)

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"When the value is set to 'restart', the record for this
connection trace is cleared and the connection trace is
initiated.
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When the value is set to 'noop' no operation is perforned.
When read, the value 'noop' is returned.”

DEFVAL { noop }

.= { atmlraceConnEntry 16 }

at mrraceConnTr apOnConpl eti on OBJECT- TYPE

SYNTAX Trut hVal ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Speci fies whether an atnifraceConnConpl etion trap shall be
i ssued on conpletion of the connection trace. |If such a trap

is desired, it is the responsibility of the managenent entity
to ensure that the SNMP admi nistrative nodel is configured in
such a way as to allowthe trap to be delivered."

DEFVAL { false }

.= { atnifraceConnEntry 17 }

at nifr aceConnRecor dl ndex OBJECT- TYPE

SYNTAX At mTr aceRecor dl ndex

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The value of this object identifies the rowin the
at miraceRecordTabl e that was generated by this connection
trace. The distinguished value zero indicates that no
reply has been received yet or that no reply was received
before expiry of atnifraceConnFail Ti meout, so no record has been
generated.”

::= { atmlraceConnEntry 18 }

at mir aceConnRowSt at us OBJECT- TYPE

SYNTAX RowsSt at us

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"Used to create and delete entries in this table. Wen a row
is activated, a connection trace is initiated."

::= { atnmlraceConnEntry 19 }

at miraceConnTr aceNeNsc OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"I ndi cates whet her the connection trace shall include
Ne- NSCs supporting the connection ."
DEFVAL { false }
.. = { atmlraceConnEntry 20 }
at mlr aceConnTr aceRpNsc OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"I ndi cates whet her the connection trace shall include

Rp- NSCs supporting the connection.
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DEFVAL { false }
::= { atmlraceConnEntry 21 }

at mlraceConnTr acel ncom ng OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS r ead-creat e
STATUS current
DESCRI PTI ON
"1 ndi cates whet her the connection trace shall record
the NSCs supporting the connection at the incom ng

interface of the nodes. If this value is set to true and
t he at miraceConnTraceNeNsc object is also true, then the
trace shall include the |list of Ne-NSCs supporting the

connection at the incom ng interface of the nodes.
If this value is set to true and the atmlraceConnTraceRpNsc
object is also true, then the trace shall include the
list of Rp-NSCs supporting the connection at the incom ng
interface of the nodes.
If this value is set to false, then the trace shall not
record the NSCs supporting the connection at the incom ng
interface of the nodes.”

DEFVAL { false}

.= { atnifraceConnEntry 22 }

at mlir aceConnTr acelLabel s OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"1 ndi cates whet her the connection trace shall include
i nterworking LSP | abels, if applicable."

DEFVAL { false }

::= { atnifraceConnEntry 23 }

at mir acePat hTest G oup OBJECT I DENTIFIER ::= { atmlraceM BObj ects 3 }
at mir acePat hTest Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mTr acePat hTestEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The tabl e whose entries describe test connections and parties
initiated to determ ne paths across the network. Typically
t hese connections and parties are cleared when the trace
destination node is reached, but the entry may be configured
to | eave the connections up using the
at nifr acePat hTest Cl ear Cal | At TDest obj ect.”

.= { atmlracePat hTest G oup 1 }

at miracePat hTest Entry OBJECT- TYPE
SYNTAX At nifr acePat hTest Entry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"Each entry in this table specifies a test connection or test
party that is initiated in order to determ ne a path across
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the network. Typically the connection or party is cleared when
the trace destination node is reached, but the entry may be
configured to | eave the connections up using the

at mlir acePat hTest Cl ear Cal | At TDest object. The results of the
path trace are returned in the atmlraceFilterRecordTable, the
at nifraceRecordTabl e, and the atnmifracel nfoTabl e.

A managenent station wishing to create an entry should first
create the associated instance of the row status and row
owner objects, using a value of atnilracePathTestlndex that is
not currently in use. It nust also, either in the same or

in successive PDUs, create the associated instance of the
address objects. It should also nodify the default val ues
for the other configuration objects if the defaults are not
appropri ate.

Once the appropriate instance of all the configuration

obj ects have been created, either by an explicit SNWP

set request or by default, the row status should be set

to active to initiate the request. Note that this entire
procedure may be initiated via a single set request which
specifies a row status of createAndGo as well as specifies
valid values for the non-defaulted configuration objects.

After the test connection or party conpl etes, the nanagenent
station should retrieve the values of the status objects of
interest fromthe atmiraceRecordTabl e, and should then delete

the entry. 1In order to prevent old entries from clogging the
table, entries will be aged out, but an entry will not be
deleted within 5 m nutes of conpleting.”
| NDEX { atmlracePat hTest | ndex }
.= { atnilracePat hTest Table 1 }
At nifr acePat hTest Entry ::= SEQUENCE
{
at mrr acePat hTest | ndex I nt eger 32,
at mrr acePat hTest Owner At nifr aceOwner St ri ng,
at mrr acePat hTest ConnType | NTEGER,
at nilr acePat hTest ConnCast Type At mConnCast Type,
at mlir acePat hTest Tr aceSour cel f I nt erfacel ndex,
at mr acePat hTest P2MpNewConn Trut hVval ue,
at mir acePat hTest Ori gVpi At mvpl dentii fi er,
at mrir acePat hTest Ori gVci At mvcl denti fier,
at mir acePat hTest Cal | edParty At mAddr
at mfiracePat hTest Cal | i ngParty At mAddr

at mir acePat hTest RxTr af Descr | ndex At mlr af fi cDescr Par anl ndex,
at mir acePat hTest TxTr af Descr | ndex At mlraffi cDescr Par am ndex,
at mir acePat hTest Cl ear Cal | At TDest Tr ut hVal ue,
at mir acePat hTest Tr aceCr ankback Tr ut hval ue,

at mlr acePat hTest TraceConnl d Tr ut hval ue,

at mMlir acePat hTest Tr aceCal | Ref Tr ut hval ue,

at mir acePat hTest PassAl ongRequest Trut hVal ue,

at mrr acePat hTest AgeTi neout I nt eger 32,

at mir acePat hTest Rest art | NTEGER,

at mrr acePat hTest Tr apOnConpl eti on Trut hVal ue,

at mir acePat hTest Recor dl ndex At niTr aceRecor dl ndex,
at mlir acePat hTest RowSt at us RowsSt at us,
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at nifr acePat hTest Tr aceNeNsc

at mlr acePat hTest TraceRpNsc

at nilr acePat hTest Tracel ncom ng

at mlr acePat hTest Pol i cyConst rai nt
at nifr acePat hTest TracelLabel s

}

at nifr acePat hTest | ndex OBJECT- TYPE
SYNTAX I nt eger 32
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An arbitrary integer
or test party."
::= { atniracePat hTestEntry 1 }

at mir acePat hTest Omer OBJECT- TYPE
SYNTAX At nifr aceOwner Stri ng
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"The entity that
.= { atnilracePat hTestEntry 2 }
at mr acePat hTest ConnType OBJECT- TYPE
SYNTAX | NTEGER {
ot her (1),
at mvcc(2),
at mvpc(3),
at nCOBI Si gConn( 4)
}
MAX- ACCESS r ead-creat e
STATUS current
DESCRI PTI ON
"1 ndi cat es whet her
connection, a virtual

DEFVAL { atnVcc }

c:= { atmlracePat hTestEntry 3 }
at mr acePat hTest ConnCast Type OBJECT- TYPE
SYNTAX At mConnCast Type
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

uni quely identifying a test

the test connection
pat h connection, or
ori ented bearer-independent signalling connection.

af-cs-0141.002

Tr ut hVval ue,
Tr ut hVval ue,
Tr ut hval ue,
Pol i cyConstrai nt | ndex,
Tr ut hval ue

connection

configured this entry."

is a virtual channel
a connecti on-

"The connection topol ogy type (e.g. point-to-point or

poi nt-to-nultipoint) of the test connection or

DEFVAL { p2p }
::={ atmlracePat hTestEntry 4 }

at mir acePat hTest TraceSour cel f OBJECT- TYPE
SYNTAX I nt er f acel ndex
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The interface at which the test connection or

originated.™
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::={ atnilracePat hTestEntry 5 }

at nifr acePat hTest P2MoNewConn  OBJECT- TYPE

SYNTAX Tr ut hVal ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Indi cates whether the test party for a point-to-nultipoint
connection is initiated on an existing branch (indicated by
setting this object to 'false') or whether it is the first
party of a new connection (indicated by setting this object
to "true').

Thi s obj ect does not apply when at mlracePat hTest ConnCast Type
is set to 'p2p'."

DEFVAL { false }

.= { atnilracePat hTestEntry 6 }

at miracePat hTest Ori gVpi  OBJECT- TYPE

SYNTAX At mvpl dentifier

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"When at mfracePat hTest ConnCast Type is set to 'p2npRoot’' and
at mrr acePat hTest P2MpNewConn is set to 'false' (i.e. path trace
of a new party on an existing connection is requested),
this object indicates the VPl value of the existing connection
on the trace source interface.

VWhen at nilr acePat hTest Cl ear Cal | At TDest is set to '"true' and
ei t her
- atmlracePat hTest ConnCast Type is 'p2p', or
- atmlracePat hTest ConnCast Type is ' p2npRoot' and
at mrr acePat hTest P2MpNewConn is set to 'true',
this object is not applicable.

VWhen at nifr acePat hTest Cl ear Cal | At TDest is set to 'false', this
object indicates the VPI value to be used for the active
connection. Note that if the VPI/VClI can be assigned at the
other side of the interface, there may be sone possibility of
VPI/VCl collision for SETUP nessages received on this
interface, when the other side of the interface does not know
that this VPI/VCI value is being used."

DEFVAL { 0}

::= { atnilracePat hTestEntry 7 }

at miracePat hTest Ori gVci  OBJECT- TYPE

SYNTAX At mvcl dentifier

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"When at miracePat hTest ConnCast Type is set to 'p2npRoot' and
at mrr acePat hTest P2MpNewConn is set to 'false' (i.e. path trace
of a new party on an existing connection is requested),
this object indicates the VCl value of the existing connection
on the trace source interface.
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VWhen at nifr acePat hTest Cl ear Cal | At TDest is set to 'true' and
ei t her
- atmlracePat hTest ConnCast Type is 'p2p', or
- atnlracePat hTest ConnCast Type is ' p2npRoot’ and
at mrr acePat hTest P2MpNewConn is set to 'true',
this object is not applicable.

When at niTr acePat hTest Cl ear Cal | At TDest is set to 'false', this
object indicates the VCI value to be used for the active
connection. Note that if the VPI/VClI can be assigned at the
ot her side of the interface, there may be sonme possibility of
VPI/VCl collision for SETUP nessages received on this
interface, when the other side of the interface does not know
that this VPI/VClI value is being used.

I f atmlracePat hTest ConnType is set to a value other than
"atnmivcc', this value is set to zero."

DEFVAL { 0}

::={ atnilracePat hTestEntry 8 }

at mir acePat hTest Cal | edParty OBJECT- TYPE

SYNTAX At mAddr

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"The called party nunber towards which the test connection or
test party is to be initiated."

::= { atnilracePat hTestEntry 9 }

at nifr acePat hTest Cal | i ngParty OBJECT- TYPE

SYNTAX At mAddr

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The calling party nunber used for the test connection or test
party."

DEFVAL {"" 1}

::={ atnilracePat hTest Entry 10 }

at mlr acePat hTest RxTr af Descr | ndex OBJECT- TYPE

SYNTAX At mlr af fi cDescr Par am ndex

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The value of this object identifies the row of the ATM
Traffic Descriptor Table which applies to the receive
direction of this test connection (fromthe point of view
of the trace source interface).

Thi s obj ect does not apply when the val ue of
at mrr acePat hTest P2MpNewConn is 'false'."
DEFVAL { 0}
::= { atnilracePat hTestEntry 11 }

at mir acePat hTest TxTr af Descr | ndex OBJECT- TYPE

SYNTAX At mTr af fi cDescr Par anl ndex
MAX- ACCESS r ead-create
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STATUS current

DESCRI PTI ON
"The value of this object identifies the row of the ATM
Traffic Descriptor Table which applies to the transmt
direction of this test connection (fromthe point of view
of the trace source interface).

Thi s obj ect does not apply when the val ue of
at mrr acePat hTest P2MpNewConn is 'fal se'."
DEFVAL { 0}
::={ atnilracePat hTestEntry 12 }

at mlr acePat hTest Cl ear Cal | At TDest OBJECT- TYPE

SYNTAX Tr ut hVal ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether the test connection or party shall be
cl eared when the trace destination node is reached. Wen this
is set to 'false', the test connection/party shall be cleared
when the entry is deleted using the atnilracePat hTest RowSt at us
obj ect.™

DEFVAL { true }

;.= { atnilracePat hTestEntry 13 }

at nifr acePat hTest Tr aceCr ankback OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi cates whether the path trace shall include crankback
information. When this is set to false, as a consequence of
the signalling procedures for path trace, trace information

will only be returned if the connection or party succeeds."
DEFVAL { false }
::= { atnilracePat hTestEntry 14 }
at mlir acePat hTest Tr aceConnl d OBJECT- TYPE
SYNTAX Trut hVal ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"I ndi cat es whether the path trace shall include
connection identifier (e.g. VPI/VClI, DLClI) information."
DEFVAL { false }
::= { atnilracePat hTestEntry 15 }
at mlir acePat hTest Tr aceCal | Ref OBJECT- TYPE
SYNTAX Tr ut hVal ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndi cates whether the path trace shall include

call reference information, and endpoint reference information
for point-to-multipoint connections."”

DEFVAL { false }

::= { atmlracePat hTestEntry 16 }
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at mlr acePat hTest PassAl ongRequest OBJECT- TYPE

af-cs-0141.002

SYNTAX Trut hVal ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether the 'pass along request' hbit shall be set
in the Trace transit list information elenent. When this
object is set to "true' and systems that do not support path
trace are present in the network, gaps may occur between
successive entries in the atniracel nfoTabl e identifying |ogica
nodes and | ogical ports traversed by this connection or party.
When this object is set to 'false', trace information m ght not
be returned unless all systens along the path support the path
trace functionality."

DEFVAL { true }

;.= { atnilracePat hTestEntry 17 }

at mrr acePat hTest AgeTi neout OBJECT- TYPE

SYNTAX Integer32 (-1..2147483647)
UNI TS "seconds”
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"The nunber of seconds left for this entry to age out.
On expiry of this tiner the display records in the
at miraceRecordTabl e and t he atnilracel nfoTabl e corresponding to
this entry are deleted, as well as the atnilracePat hTestEntry.

VWhen the managenent station nodifies this object,
the currently running tinmer, if any, is aborted and a tiner is
started with the new value of this object. The value '"-1' wll

indicate an infinite tineout value. "
DEFVAL { 600 }
;.= { atnilracePat hTestEntry 18 }

at mir acePat hTest Rest art OBJECT- TYPE
SYNTAX | NTEGER {
restart(1),
noop( 2)

MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"When the value is set to 'restart', the

test record for this

connection is cleared and the test connection or party is

initiated.

When the value is set to 'noop' no operat
When read, the value 'noop' is returned.”
DEFVAL { noop }
::= { atnilracePat hTestEntry 19 }

at mrr acePat hTest TrapOnConpl eti on OBJECT- TYPE

SYNTAX Tr ut hVal ue
MAX- ACCESS r ead-create
STATUS current
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DESCRI PTI ON
"Speci fies whether an atnilracePat hTest Conpl etion trap shall be
i ssued on conpletion of the path trace. |If such a trap

is desired, it is the responsibility of the managenent entity
to ensure that the SNMP admi nistrative nodel is configured in
such a way as to allowthe trap to be delivered."

DEFVAL { false }

::= { atnilracePat hTestEntry 20 }

at nifr acePat hTest Recor dl ndex OBJECT- TYPE

SYNTAX At mTr aceRecor dl ndex

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The value of this object identifies the rowin the
at miraceRecordTabl e that was generated by this test
connection or party. The distinguished value zero indicates
that no reply has been received yet, so no record has been
generated.”

::={ atnilracePat hTestEntry 21 }

at mlr acePat hTest RowSt at us OBJECT- TYPE

SYNTAX RowSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Used to create and delete entries in this table. Wen a row
is activated, a test connection or test party is initiated.
When the row is deleted, the test connection or test party is
cleared (if it has not already been cleared) and the
corresponding entry in the atmlraceRecordTable is deleted."

.= { atnilracePat hTestEntry 22 }

at nifr acePat hTest TraceNeNsc OBJECT- TYPE
SYNTAX Trut hVal ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndi cates whether the path trace shall include
Ne- NSCs supporting the connection.”
DEFVAL { false }
;.= { atnilracePat hTestEntry 23 }
at mrr acePat hTest TraceRpNsc OBJECT- TYPE
SYNTAX Trut hVal ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndi cates whether the path trace shall include
Rp- NSCs supporting the connection.”
DEFVAL { false }

::= { atnilracePat hTestEntry 24 }

at mir acePat hTest Tracel nconmi ng OBJECT- TYPE

SYNTAX Tr ut hVal ue
MAX- ACCESS r ead-create
STATUS current
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DESCRI PTI ON
"I ndi cates whether the path trace shall include
the NSCs supporting the connection at the incom ng
interface of the nodes. |If this value is set to true and

t he at nifracePat ht est TraceNeNsc object is also true, then the
trace shall include the Iist of Ne-NSCs supporting the
connection at the incom ng interface of the nodes.
If this value is set to true and the atniracePat hTest TraceRpNsc
object is also true, then the trace shall include the
list of Rp-NSCs supporting the connection at the incom ng
interface of the nodes.
If this value is set to false, then the trace shall not
record the NSCs supporting the connection at the incom ng
interface of the nodes."

DEFVAL { false }

;.= { atnilracePat hTestEntry 25 }

at mrr acePat hTest Pol i cyConstrai nt  OBJECT- TYPE

SYNTAX Pol i cyConstrai nt | ndex

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Defines the row of the policyConstraintTable
that specifies the policy constraint to be used
for the establishnent of the test connection.”

DEFVAL { 0}

::= { atnilracePat hTestEntry 26 }

at mir acePat hTest Tr acelLabel s OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON

"I ndi cat es whether the path trace shall include
i nterworking LSP | abels, if applicable."

DEFVAL { false }

::={ atnilracePat hTest Entry 27 }
atnilraceFi | ter Group OBJECT IDENTIFIER ::= { atnlraceM BObjects 4 }
atnifraceFi | t er Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF AtmiraceFilterEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The tabl e whose entries describe the filtering criteria
for recording of path trace information."
o= { atnmlraceFilterGoup 1 }

atmiraceFilterEntry OBJECT- TYPE

SYNTAX AtnmlraceFilterEntry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"Each entry in this table corresponds to a filtering criteria
based on which path trace is initiated for connections and
parties in the process of being established. This selection
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criteria is applied against all connections and parties
generated or detectedat this ATM device. Only connections and
parties being established which match agai nst all of the
entry's criteria are recorded in the atmlraceRecordTabl e.

A new entry can be created by specifying a atmlraceFilterlndex
value that is currently not being used and al so using an
appropriate value (createAndGo or createAndWait) for the

at miraceFi | t er RowSt at us obj ect .

If a particular connection or party matches nultiple entries in
the atmlraceFilterTable then nultiple entries will be created
in the atnlraceRecordTable for each of the matched entries in

the atnilraceFilterTable."
| NDEX { atmlraceFilterlndex }
.= { atnilraceFilterTable 1 }
At nifraceFilterEntry ::= SEQUENCE
{
at miraceFi |l t er | ndex I nt eger 32,
at milr aceFi | t er Owner At mTr aceOaner Stri ng,
at mlraceFi | t er ConnKi nd BI TS,
at mrraceFi | t er ConnCast Type BI TS,
at mrraceFi |l t er Servi ceCat egory BI TS,
atmiraceFilterlnlf I nterfacel ndexOr Zer o,
atmiraceFilterQutlf I nt erfacel ndexOr Zer o,
at miraceFilterCal lingPartyPrefix At mAddr
at miraceFilterCal lingPartylLength I nt eger 32,
at miraceFilterCal | edPartyPrefix At mAddr
atnmlraceFi | ter Cal | edPartyLength I nt eger 32,
at mliraceFi | ter Cl ear Cal | At TDest Tr ut hval ue,
at miraceFi |l ter TraceCr ankback Trut hVval ue,
at mrraceFil ter TraceConnl d Trut hVal ue,
at miraceFi |l ter TraceCal | Ref Trut hVal ue,
at mrraceFi | t er PassAl ongRequest Trut hVal ue,
at mrraceFi | t er MaxRecor ds I nt eger 32,
at nifr aceFi | t er Recor dCount Down I nt eger 32,
at mrraceFi | t er St opTi neout I nt eger 32,
at nifr aceFi | t er AgeTi meout I nt eger 32,
at mlraceFi | t er Pur ge | NTEGER,
at mrraceFi |l t er TrapEnabl e Trut hVval ue,
at mrraceFi | t er Numvat ches Count er 32,
at miraceFi | t er RowSt at us Rowst at us,
at mrraceFi |l terPolicy Trut hVval ue,
at mrraceFi |l ter TraceNeNsc Trut hVval ue,
at mfraceFi |l ter TraceRpNsc Tr ut hval ue,
at mfiraceFi |l ter Tracel ncom ng Trut hval ue,
at miraceFi |l ter TraceLabel s Tr ut hVal ue
}

at mir aceFi | ter | ndex OBJECT- TYPE

SYNTAX I nteger32 (1..50)
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An arbitrary integer
criteria.”

uniquely identifying a filtering
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o= { atmlraceFilterEntry 1 }

at mir aceFi | t er Omer OBJECT- TYPE
SYNTAX At mTraceOwner String
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The entity that configured this entry.
.= { atnilraceFilterEntry 2 }

at miraceFi |l t er ConnKi nd OBJECT- TYPE
SYNTAX BI TS {
ot her (0),
svcAndSpvcNot I nitiator(1),
spvclnitiator(2),
svpAndSpvpNot | ni tiator(3),
spvplnitiator(4),
at nCOBI Si gConn( 5)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object enables the user to track the paths of swtched
virtual channel/path connections, soft pernmanent virtual
channel / path connections initiated by this node, and soft
per manent virtual channel/path connections initiated by
ot her nodes."
.= { atnilraceFilterEntry 3 }

at mir aceFi | t er ConnCast Type OBJECT- TYPE
SYNTAX BI TS {
p2p(0),
§)2rm( 1)
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"This object restricts the scope of the filter based on the
type of topol ogy of connections (point-to-point or
point-to-multipoint)."
.= { atnilraceFilterEntry 4 }

at mrraceFi | t er Servi ceCat egory OBJECT- TYPE
SYNTAX BI TS {
cbr(0),
rtvbor(1),
nrtVbr(2),
abr (3),
ubr (4),
gf r(5),
ot her ( 6)
}
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"This object restricts the scope of the filter to calls
bel onging to service categories represented by this object.”
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.= { atnilraceFilterEntry 5 }

atmiraceFilterinlf OBJECT- TYPE

SYNTAX I nterfacel ndexOr Zer o

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This object restricts the scope of the filter to calls which
enter the ATM devi ce through the port represented by this
object, or are initiated at this port (e.g. Soft PVCs).
It has the value 0, or the iflndex value of an ATM Interface.
The val ue zero indicates that the scope of the filter is not
restricted by the incom ng port."

DEFVAL { 0}

.= { atnilraceFilterEntry 6 }

atnilraceFilterCQutlf OBJECT- TYPE

SYNTAX I nterfacel ndexOr Zero

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This object restricts the scope of the filter to calls which
exit the ATM device through the port represented by this
object. It has the value 0, or the iflndex value of an ATM
interface. The value zero indicates that the scope of the
filter is not restricted by the outgoing port."

DEFVAL { 0}

o= { atnmlraceFilterEntry 7 }

atnilraceFil terCal | i ngPartyPrefix OBJECT- TYPE

SYNTAX At mAddr

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The conbination of this object and the correspondi ng i nstance
of atnifraceFilterCallingPartyLength is one selection criteria
for this record. To match this selection criteria, a
connection setup must have a Calling Party Address which has
an initial part (of length atmlraceFilterCalledPartylLength
bits) equal in value to atmlraceFilterCallingParty. When the
default value for the object is retained then the call wll
match this filtering criteria for any calling address in the
call, or if the calling party nunber is not present in the
call. The value must be padded with zeros from
atmiraceFilterCallingPartyLength to the full |length of the
address (8 octets for E. 164 nunbers and 20 octets for AESAs)."

DEFVAL {"" 1}

.= { atnmlraceFilterEntry 8 }

atmiraceFilterCal lingPartyLength OBJECT- TYPE

SYNTAX I nteger32 (1..160)

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"This object specifies the nunber of bits in
atmiraceFilterCallingParty that shall be used when matching
against the calling party of a new call setup.”
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DEFVAL { 152 }
::={ atnilraceFilterEntry 9 }

at miraceFi | terCal | edPartyPrefix OBJECT- TYPE

SYNTAX At mAddr

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"The conbi nation of this object and the correspondi ng i nstance
of atnilraceFilterCall edPartyLength is one selection criteria
for this record. To match this selection criteria, a
connection setup must have a called party address which has
an initial part (of length atniraceFilterCall edPartylLength
bits) equal in value to
atmiraceFilterCall edParty. Wien the default val ue for
the object is retained then the call will match this
filtering criteria for any called address in the call
The val ue nust be padded with zeros from
atmiraceFilterCal |l edPartyLength to the full length of the
address (8 octets for E. 164 nunbers and 20 octets for AESAs)."

DEFVAL {""}

.= { atmlraceFilterEntry 10 }

atmiraceFilterCal | edPartyLength OBJECT- TYPE

SYNTAX I nteger32 (1..160)

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This object specifies the nunber of bits in
atnilraceFilterCal |l edParty that shall be used when matching
agai nst the called party of a new call setup.”

DEFVAL { 152 }

.= { atnifraceFilterEntry 11 }

at miraceFi | ter Cl ear Cal | At TDest OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"1 ndi cat es whet her the connection or party shall be cleared
when the trace destination node is reached.”

DEFVAL { false }

.= { atnifraceFilterEntry 12 }

at mfraceFi |l t er TraceCr ankback OBJECT- TYPE

SYNTAX Tr ut hVal ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether the path trace shall include
crankback information. Wen this is set to false, as a
consequence of the signalling procedures for path trace, trace
information will only be returned if the connection or party
succeeds. "

DEFVAL { false }

c:={ atnifraceFilterEntry 13 }
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at mrraceFil ter TraceConnl d OBJECT- TYPE
SYNTAX Tr ut hVal ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"I ndi cat es whether the path trace shall include
connection identifier (e.g. VPI/VClI, DLClI) information."
DEFVAL { false }
.= { atnilraceFilterEntry 14 }
at miraceFi |l ter TraceCal | Ref OBJECT- TYPE
SYNTAX Trut hVal ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndi cates whether the path trace shall include

call reference information, and endpoint reference information
for point-to-multipoint connections."”

DEFVAL

{ false }

.= { atnifraceFilterEntry 15 }

at mlraceFi | t er PassAl ongRequest OBJECT- TYPE

SYNTAX

Tr ut hval ue

MAX- ACCESS r ead-create

STATUS

current

DESCRI PTI ON
"I ndi cat es whether the 'pass along request' bit shall be set
in the Trace transit list information elenment. Wen this

obj ect

is set to "true' and systens that do not support path

trace are present in the network, gaps may occur between
successive entries in the atmliracel nfoTabl e identifying | ogica
nodes and | ogical ports traversed by this connection or party.
When this object is set to 'false', trace information nm ght not
be returned unless all systens along the path support the path
trace functionality."

DEFVAL

{ true }

.= { atnifraceFilterEntry 16 }

at miraceFi | t er MaxRecor ds OBJECT- TYPE

SYNTAX

I nteger32 (-1..214783647)

MAX- ACCESS r ead-creat e

STATUS

current

DESCRI PTI ON
"The maxi mum nunber of entries that are desired in the
at miraceRecordTabl e on behalf of this filter. The agent will
not create nore than this nunber of entries in the table, but
may choose to further limt the nunber of entries for this

filter

in the atmlraceRecordTabl e for any reason incl uding

the |l ack of resources. The agent will however dedicate
resources for a mnimum nunber of entries in the
at miraceRecordTabl e, to take care of tenporary nenory

allocation failures in the system |In case of nenory
allocation failures the agent will utilize these dedicated
resources for the creation of the new entries. |If nmenory

resource failures continue and the dedicated resources are
exhausted then the records in the atnilraceRecordTable are
pruned such that the oldest entries are renoved to make way
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for the new entries.

A value '-1'" will indicate no upper limt for the nunber of
records stored. The manager can set this object to -1 if
overwiting of records is not desired. The new val ue for
this object will take effect immediately.

If this object is set to a value I ess than the nunber of
entries that is currently present in the atmlraceRecordTabl e
corresponding to this entry, then the ol dest entries in the
at nifraceRecordTable will be deleted so that their numnber
equal s the new val ue of this object.

If the value of this object is changed from-1 to any other
positive value then the entries will be pruned such that only
the first n records collected for this entry are retained in
the atnmlraceRecordTabl e, n being the new value of this object."
DEFVAL { 20}
c:={ atnmlraceFilterEntry 17 }

at miraceFi | t er Recor dCount Down OBJECT- TYPE
SYNTAX Integer32 (-1..2147483647)
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The nunber of entries left to be collected in the

at miraceRecordTabl e before filtering is disabled for this
entry. The display records in the atmlraceRecordTabl e
corresponding to this entry are retained. The nanagenent
station can restart filtering for this entry by setting this
object to a positive value (subject to atnmlraceFilterRowSt at us
being '"active' and atnilraceFilterStopTi neout having a positive
val ue or being set to '-1'). Wen the object is set to zero,
filtering is stopped for this entry. Wen the managenent
station nodifies this object, the current value is replaced and
the agent counts down fromthe new val ue of this object.

The value '-1'" indicates that filtering will not be
automatically disabl ed based on the nunber of entries collected
in the atmlraceRecordTable.™

DEFVAL { -1}

.= { atnifraceFilterEntry 18 }

at mrraceFi | t er St opTi neout OBJECT- TYPE

SYNTAX Integer32 (-1..2147483647)

UNI TS "seconds"

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The nunber of seconds left for this entry to collect records.
On expiry of this tinmer filtering is disabled for this entry.
The display records in the atmlraceRecordTabl e correspondi ng
to this entry are retained. When the tiner expires the object
wi |l have a value zero. The managenent station can restart
filtering for this entry by setting this object to a positive
val ue (subject to atmlraceFilterRowStatus being 'active' and
at milr aceFi | t er Recor dCount Down havi ng a positive value or being
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set to '-1'). When the object is set to zero, filtering is
stopped for this entry. When the nanagenent station nodifies
this object, the currently running tinmer, if any, is aborted
and a tinmer is started with the new value of this object. The

value '-1'" will indicate an infinite tineout value."
DEFVAL { 600 }
.= { atnifraceFilterEntry 19 }
at mrraceFi | t er AgeTi neout OBJECT- TYPE
SYNTAX Integer32 (-1..2147483647)
UNI TS "seconds"
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The nunber of seconds left for this entry to age out.

On expiry of this tinmer the display records in the

at nifraceFi | ter Recor dTabl e, at nifraceRecordTabl e and the

at miracel nfoTabl e corresponding to this entry are del eted,
as well as the atnfraceFilterEntry.

VWhen the managenent station nodifies this object,
the currently running tinmer, if any, is aborted and a tiner is
started with the new value of this object. The value '"-1' wll
indicate an infinite tineout value. "

DEFVAL { 600 }

.= { atnifraceFilterEntry 20 }

at mrraceFi |l t er Purge OBJECT- TYPE
SYNTAX | NTEGER {
purge(1),
noop( 2)
}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The object provides a facility for the user to purge the
records in the atnilraceRecordTabl e corresponding to this entry.
When the value is set to 'purge', the records in the
at mfir aceRecordTabl e corresponding to this entry are purged.
When the value is set to 'noop' no operation is perfornmed. \Wen
read, the value 'noop' is returned."”

DEFVAL { noop }

.= { atnifraceFilterEntry 21 }

at mrraceFi |l t er TrapEnabl e OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Specifies whether an atmlraceFilterTrap shall be issued the
next time a record is added to the atnifraceRecordTabl e and t he
at miraceFi | t er RecordTabl e corresponding to this filter. This
object automatically resets itself to 'false' each tinme a trap
is generated for this filter. This object nust be reset to
"true' before another atnilracePathFilter trap can be generated
for this filter entry.
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If such a trap is desired, it is the responsibility of the
managenment entity to ensure that the SNMP adnmini strative nodel
is configured in such a way as to allow the trap to be
del i vered."

DEFVAL { false }

.= { atnifraceFilterEntry 22 }

at nifr aceFi | t er Numvat ches OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"A nmonotonically increasing counter to keep track of the
nunber of calls or parties that matched this entry for
the entire lifetinme of this entry. "

.= { atnifraceFilterEntry 23 }

atnilraceFi | t er RowSt at us  OBJECT- TYPE

SYNTAX RowsSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Indicates the status of this row Used according to the row
installation and renoval conventions. This object can be used
to tenmporarily inactivate an entry in the table. When this
object is set to a value '"notlnService' filtering is stopped
for the corresponding row. Any records that have been stored in
t he atnfraceRecordTabl e and the atmiraceFilterRecordTabl e

corresponding to this entry will not be released. Any witeable
objects in the row can be nodified when the rowis active. Al
values will take effect imrediately. When this object is set to

"destroy', all corresponding records in the
at miraceFi |t er RecordTabl e and the atnilraceRecordTable are
del eted. "

.= { atnilraceFilterEntry 24 }

at miraceFil terPolicy OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"This object restricts the scope of the filter to connection
setups that include a Policy constraint information el enent."

DEFVAL { false }

.= { atnilraceFilterEntry 25 }

at mfraceFi |l ter TraceNeNsc OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether the path trace shall include
Ne- NSCs supporting the connection.”

DEFVAL { false }

.= { atnilraceFilterEntry 26 }

at mfiraceFi |l ter TraceRpNsc OBJECT- TYPE
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SYNTAX Trut hval ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether the path trace shall include
Rp- NSCs supporting the connection.”

DEFVAL { false }

.= { atnifraceFilterEntry 27 }

at miraceFi |l ter Tracel nconmi ng OBJECT- TYPE

SYNTAX Tr ut hVal ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"I ndi cates whether the path trace shall include
the NSCs supporting the connection at the incom ng
interface of the nodes. If this value is set to true and

the atmfraceFi |l terTraceNeNsc object is also true, then the
trace shall include the list of Ne-NSCs supporting the
connection at the incom ng interface of the nodes.
If this value is set to true and the atmlraceFilterTraceRpNsc
object is also true, then the trace shall include the
list of Rp-NSCs supporting the connection at the incom ng
interface of the nodes.
If this value is set to false, then the trace shall not
record the NSCs supporting the connection at the incom ng
interface of the nodes."

DEFVAL { false }

.= { atnifraceFilterEntry 28 }

at miraceFi |l ter TraceLabel s OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi cat es whether the path trace shall include
i nterworking LSP | abels, if applicable."

DEFVAL { false }

o= { atnmlraceFilterEntry 29 }

at mMir aceFi | t er Recor dTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mTraceFilterRecordEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The table that |lists which trace records have been
returned for which trace filters. This table also lists
t he connection characteristics for each connection record,
ot her than those values returned in the Trace transit |ist
i nfformati on el ement."

.= { atnifraceFilterGoup 2 }

at mfiraceFi |t er RecordEnt ry OBJECT- TYPE

SYNTAX At nifr aceFi | t er Recor dEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
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"An entry containing the index of a record associated with

a given trace filter.
connection characteristics.”
| NDEX { atmflraceFilterlndex,
at miraceFi |l t er Recordl ndex }
.= { atnilraceFilterRecordTable 1 }

At nifraceFi | terRecordEntry :: =
{

SEQUENCE

at miraceFi | t er Recor dl ndex

at mfraceFi | t er Recor dConnKi nd

at nifr aceFi | t er Recor dConnCast Type

at mlraceFi | t er Recor dServi ceCat egory
at mrraceFi |l t er Recordlnl f

at miraceFi |l t er RecordQut | f

at miraceFi |t er RecordCal | i ngParty

at miraceFi |t er RecordCal | edParty

}

at mir aceFi | t er Recor dl ndex OBJECT- TYPE
SYNTAX At niTr aceRecor dl ndex
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The val ue of this object

This table also lists sone of the

At miTr aceRecor dl ndex,
At nmConnKi nd,

At mConnCast Type,

At mSer vi ceCat egory,

I nt er f acel ndex,

I nt er f acel ndexOr Zer o,
At mAddr ,

At mAddr

identifies a rowin the

at miraceRecordTabl e that was generated by the trace filter

i dentified by atnmlraceFilterlndex."
.= { atnilraceFilterRecordEntry 1 }

at mfir aceFi | t er Recor dConnKi nd OBJECT- TYPE

SYNTAX At nConnKi nd

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON

"This object represents the use of call
swi tched virtual connection or soft
connection) of the connection or
interface.”

::={ atmlraceFilterRecordEntry 2 }
at miraceFi | t er Recor dConnCast Type OBJECT- TYPE
SYNTAX At mConnCast Type
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"Thi s object

connection (point-to-point or

the incomng interface."
.= { atmlraceFilterRecordEntry 3 }

at miraceFi | t er Recor dSer vi ceCat egory OBJECT- TYPE
SYNTAX At nSer vi ceCat egory
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Thi s object
::={ atmlraceFilterRecordEntry 4 }
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at miraceFi |t er Recordl nl f OBJECT- TYPE

SYNTAX I nt erfacel ndex

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The Iflndex of the incom ng port on which this call was
recei ved by the ATM device."

;.= { atnilraceFilterRecordEntry 5 }

at mfiraceFi |t er RecordQut | f OBJECT- TYPE

SYNTAX I nterfacel ndexOr Zer o

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The Iflndex of the outgoing port, if available, through which
this call was routed to the network. The distinguished val ue
zero indicates that the call was rejected before any outgoing
interface was chosen."

::={ atnilraceFilterRecordEntry 6 }

at mliraceFi | terRecordCal | i ngParty OBJECT- TYPE

SYNTAX At mAddr

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"I ndi cates the ATM adddress of the calling party in the
connection or party.”

::={ atnilraceFilterRecordEntry 7 }

at mliraceFi | t er RecordCal | edParty OBJECT- TYPE

SYNTAX At mAddr

MAX- ACCESS read-only

STATUS current

DESCRI PTI ON
"I ndicates the ATM address of the called party in the
connection or party.”

::={ atnilraceFilterRecordEntry 8 }

at miraceRecordG oup OBJECT IDENTIFIER ::= { atmlraceM BObjects 5 }
at miraceRecordTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mTraceRecordEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table and the atnilracel nfoTable are used to display
the path or connection trace results. Trace
information that is not repeated at each hop
is shown in this table."
;.= { atnilraceRecordGroup 1 }

at miraceRecordEntry OBJECT- TYPE

SYNTAX At nifr aceRecor dEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
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DESCRI PTI ON

"An entry representing a trace record for

connection or party."”
| NDEX { atnmlraceRecordl ndex }
.= { atnilraceRecordTable 1 }

At nifr aceRecordEntry :: =
SEQUENCE {

at mir aceRecor dl ndex
at mir aceRecor dSt at us
at mir aceRecor dCause
at mfr aceRecor dDi ags
at mir aceRecor dTr aceSour cePortl d
at mir aceRecor dTr aceSour ceDl ci
at mfraceRecor dTr aceDest Vpi
at mir aceRecor dTr aceDest Vci
at mir aceRecor dTr aceDest Cal | Ref
at mir aceRecor dTr aceDest EndPt Ref
at mir aceRecor dTr aceDest Dl ci
at mfraceRecor dTi neSt anp
at mir aceRecor dTr aceDest Recei velLabel
at mir aceRecor dTr aceDest Tr ansni t Label

}

at mlir aceRecor dl ndex OBJECT- TYPE
SYNTAX At mlr aceRecor dl ndex
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

af-cs-0141.002

one new or existing

At mlr aceRecor dl ndex,
| NTEGER,

I nt eger 32,

OCTET STRI NG,

Pnni Portld,

I nt eger 32,

At mvpl dentii fi er,

At nivcl denti fi er,

Cal | Ref er ence,

At mEndPoi nt Ref er ence,
I nt eger 32,

Ti meSt anp,

Mol sLabel ,

Mol sLabel

"An arbitrary integer used to distinguish between nultiple

trace records.
::= { atnilraceRecordEntry 1 }

at mir aceRecor dSt at us OBJECT- TYPE

SYNTAX | NTEGER {
tracel nProgress(1),
traceConpl et edNor mal | y(2),
tracel nconmpl ete(3),
traceExceededl ELengt hLi mi tati ons(4),
traceExceededMessagelLengt hLi mi tati ons(5),
tracelLackResour ce(6)
}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The returned trace status for this connection or party."”

::={ atnilraceRecordEntry 2 }

at mir aceRecor dCause OBJECT- TYPE
SYNTAX I nt eger 32 (0..255)
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"This object identifies the reason for

the call failure.

When

the call succeeds, the distinguished value zero is returned.

When a PNNI Crankback i nformation el enent
| ast call clearing nessage, this object
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cause. In all other cases, the values are the sane as the
cause code val ues defined for the Cause information el enent."”
REFERENCE

"ATM Forum's UNI 3.0/3.1 Specification. "
::= { atnilraceRecordEntry 3 }

at mir aceRecor dDi ags OBJECT- TYPE

SYNTAX OCTET STRI NG SI ZE(O0. .17))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This object contains the contents of the diagnostics fields
fromthe Cause information element. \Wen the val ue of
at miraceRecordCause is 49, 'Quality of Service unavail able',
the diagnhostics are taken fromthe PNNI Crankback information
el ement instead of the Cause information element."

REFERENCE
"ATM Foruml s UNI 3.0/3.1 Specification. "

;.= { atnilraceRecordEntry 4 }

at mlir aceRecor dTr aceSour cePortld OBJECT- TYPE

SYNTAX Pnni Portld

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The PNNI logical port IDidentifying the trace source
interface. The distinguished value zero indicates that no
trace source port ID was returned in the Trace transit list."

::={ atnilraceRecordEntry 5 }

at mir aceRecor dTr aceSour ceDl ci OBJECT- TYPE

SYNTAX | nt eger 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The DLCI used on the trace source interface. The
di stingui shed val ue zero indicates that no DLCI was included in
the Trace transit list for the trace source interface."

::= { atnilraceRecordEntry 6 }

at mr aceRecor dTr aceDest Vpi OBJECT- TYPE

SYNTAX At mvpl denti fi er

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The VPl used on the preceding side of the trace destination
interface. The value zero is returned if no VPl was
included in the Trace transit list for the trace destination
interface.”

::= { atnilraceRecordEntry 7 }

at mir aceRecor dTr aceDest Vci OBJECT- TYPE
SYNTAX At mvcl dentifier
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The VCI used on the trace destination interface. The

Page 123 of 142 ATM Forum Technical Committee



PNNI Addendum for Path af-cs-0141.002
and Connection Tracevl.1

di stingui shed val ue zero indicates that no VCI was included in
the Trace transit list for the trace destination interface."”
::= { atnilraceRecordEntry 8 }

at mMir aceRecor dTr aceDest Cal | Ref OBJECT- TYPE
SYNTAX Cal | Ref erence
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The call reference used on the trace destination interface."
::={ atnilraceRecordEntry 9 }

at mlr aceRecor dTr aceDest EndPt Ref OBJECT- TYPE

SYNTAX At mEndPoi nt Ref erence

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The endpoint reference used on the trace destination
interface."

::={ atnilraceRecordEntry 10 }

at mir aceRecor dTr aceDest Dl ci OBJECT- TYPE

SYNTAX | nt eger 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The DLCI used on the trace destination interface. The
di stingui shed val ue zero indicates that no DLCI was included in
the Trace transit list for the trace destination interface."

::={ atnlraceRecordEntry 11 }

at miraceRecor dTi neSt anp OBJECT- TYPE
SYNTAX Ti meSt anp
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The tine at which this record entry was created."
::={ atnilraceRecordEntry 12 }

at mir aceRecor dTr aceDest Recei velLabel OBJECT- TYPE

SYNTAX Mol sLabel

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The | abel for the interworking LSP used for packets
transmitted in the direction of the traci ng nmessage
(either SETUP, ADD PARTY, or TRACE CONNECTI ON) on the
trace destination interface.
The value zero is returned if no | abels were
included in the Trace transit list for the trace destination
interface."

::= { atnilraceRecordEntry 13 }

at mir aceRecor dTr aceDest Transm t Label OBJECT- TYPE
SYNTAX Mpl sLabel
MAX- ACCESS r ead-only
STATUS current
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DESCRI PTI ON
"The | abel for the interworking LSP used for packets
transmitted in the opposite direction to that of
the traci ng nessage (either SETUP, ADD PARTY, or
TRACE CONNECTI ON) on the trace destination interface.
The value zero is returned if no | abels were
included in the Trace transit list for the trace destination
interface."
::= { atnilraceRecordEntry 14 }

at miracel nfoTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mfracel nfoEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The table in which the detailed trace information (i.e.,

| ogi cal nodes, |ogical ports, VPI/VCls, and Call/Endpoi nt

Ref erences) of traced connections or parties are recorded."”
::= { atnilraceRecordG oup 2}

at mlr acel nf oEntry OBJECT- TYPE

SYNTAX At mTracel nfoEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"Trace information for one hop of an existing or new connection
or party. This lists the nodes and ports traversed by the
connection or party. VPI/VCls and Call/Endpoi nt References
may al so be included in this entry. Each entry contains
trace information added by one node. |If there are gaps in the
Trace transit list due to the use of the Pass al ong request
flag and the presence of nodes that do not support trace, the
gaps will be between successive entries in this table. Since
the entries in this table are Iinked to the entries of the
at nifraceRecordTabl e, the entries are added and renoved fromthe
tabl e as and when the corresponding entries in the
at nifr aceRecordTabl e are added and renoved. "

I NDEX { atnilraceRecor dl ndex,

at mfr acel nf oSequencel ndex }
.= { atmiracelnfoTable 1 }

At nifracel nfoEntry :: =
SEQUENCE {

at mrr acel nf oSequencel ndex

at mrr acel nf oNodel d

at mrr acel nf oQut goi ngPortld

at nifr acel nf ol ncom ngVpi

at mifr acel nf ol ncom ngVci

at mlracel nf ol ncom ngCal | Ref

at mrr acel nf ol ncom ngEndPt Ref

at mrr acel nf oRef usal | ndi cat or

at mrr acel nf oCr ankBackRcvdAt Dest

at mrr acel nf oCr ankBackGap

at mrr acel nf oCr ankBackl ndi cat or

at mrr acel nf oCr ankBackBl ockedTr ansi

at mrr acel nf oCr ankBackBl ockedTr ansi

at mrr acel nf oCr ankBackCause
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at nifr acel nf oRecei velLabel Mpl sLabel ,
at nifr acel nf oTransm t Label Mpl sLabel

}

at mrr acel nf oSequencel ndex OBJECT- TYPE

SYNTAX I nteger32 (1..200)

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An index into the list of |ogical nodes / |ogical ports
traversed by the connection or party. The |ogical nodes and
| ogi cal ports are given in order, as specified by this index."

.= { atmlracelnfoEntry 1 }

at nifr acel nf oNodel d OBJECT- TYPE

SYNTAX Pnni Nodel d

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The node ID of a |ogical node traversed by the connection
or party."

.= { atmlracelnfoEntry 2 }

at mrr acel nf oQut goi ngPort | d OBJECT- TYPE

SYNTAX Pnni Port1d

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The port 1D of the logical node identified in
at nifr acel nfoNodel d that identifies the |ogical port
used to progress this connection or party towards the
called party."

.= { atnilracel nfoEntry 3 }

at mrracel nf ol ncom ngVpi OBJECT- TYPE

SYNTAX At mVpl denti fi er

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The VPl used on the succeeding side of the incomng interface
of the node identified by atnilracel nfoNodeld. The value zero
is returned if no VPI was included in the Trace transit list.
If there are no gaps in the Trace transit list, this is the
VPl used on the other side of the interface identified by the
at mrr acel nf oNodel d and at mTracel nfoPortld under the previous
at mrr acel nf oSequencel ndex. "

c:= { atmlracel nfoEntry 4 }

at mlracel nf ol ncom ngVci  OBJECT- TYPE

SYNTAX At mvVcl dentifier

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The VCI used on the incoming interface of the node identified
by at mTracel nfoNodel d. The di stingui shed val ue zero indicates
that no VCl was included in the Trace transit |ist.
If there are no gaps in the Trace transit list, this is the
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VClI used on the interface identified by the atnlracel nfoNodel d
and at mfracel nfoPortld under the previous
at mrr acel nf oSequencel ndex. "

.= { atmlracelnfoEntry 5 }

at mrr acel nf ol ncom ngCal | Ref OBJECT- TYPE

SYNTAX Cal | Ref erence

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The Call Reference used on the incomng interface of the node
identified by atnilracel nf oNodel d.
If there are no gaps in the Trace transit list, this is the
call reference used on the interface identified by the
at mrr acel nf oNodel d and at mTracel nfoPortld under the previous
at mrr acel nf oSequencel ndex. "

.= { atnilracel nfoEntry 6 }

at mrr acel nf ol ncom ngEndPt Ref OBJECT- TYPE

SYNTAX At mEndPoi nt Ref er ence

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The Endpoint Reference used on the incomng interface of the
node identified by atnilracel nf oNodel d.
If there are no gaps in the Trace transit list, this is the
endpoi nt reference used on the interface identified by the
at mrr acel nf oNodel d and at mTracel nfoPortld under the previous
at mrr acel nf oSequencel ndex. "

c:= { atmlracelnfoEntry 7 }

at mrr acel nf oRef usal | ndi cator OBJECT- TYPE
SYNTAX Trut hVal ue
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"I ndi cat es whether the node identified by the
at mrr acel nf oNodel d refused to participate in this trace.”
::={ atmlracelnfoEntry 8 }

at mlr acel nf oCr ankBackRcvdAt Dest OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"I ndi cates whet her a crankback was received at the node
identified by the atmlracel nfoNodeld, when that node is the
trace destination node and the trace destination interface
is not a PNNI interface."

.= { atnilracelnfoEntry 9 }

at mrr acel nf oCrankBackGap OBJECT- TYPE
SYNTAX Tr ut hVal ue
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"Indicates that the trace was propagated beyond the node
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identified by the atmiracel nfoNodeld, but was cranked back
and no trace information was returned by the node initiating
crankback. "

.= { atmlracelnfoEntry 10 }

at nifr acel nf oCr ankBackl ndi cat or OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"I ndi cat es whet her crankback information (octet group 16 of
the Trace transit list information elenent) is present after
the node identified by the atnilracel nfoNodeld, but before the
next node identified in the Trace transit list information
el ement . "

.= { atnifracelnfoEntry 11 }

at mrr acel nf oCr ankBackBl ockedTransi t Type OBJECT- TYPE
SYNTAX | NTEGER {
bl ockedl ncom ngLi nk(1),
bl ockedNode( 2),
bl ockedQut goi ngLi nk( 3)
}
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This object identifies the type of blockage in case of a
bl ocked call at the node identified by the atmlracel nf oNodel d.
Thi s object does not apply if the val ue of
at mrr acel nf oCr ankBackl ndi cator is 'false' ."
.= { atmlracelnfoEntry 12 }

at mlr acel nf oCr ankBackBl ockedTransi t| nfo OBJECT- TYPE
SYNTAX OCTET STRI NG
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This object does not apply if the val ue of
at mlr acel nf oCr ankBackl ndi cator is 'false'

When t he val ue of atnlracel nf oCrankBackl ndi cator is 'true'
this object includes the contents of the Blocked Transit
Trace Information field fromthe Trace transit |i st
Information el enment."”

REFERENCE
"PNNI Addendum for Path and Connecti on Trace Version 1.0,
Section 3.1"

::={ atnilracelnfoEntry 13 }

at nifr acel nf oCr ankBackCause OBJECT- TYPE

SYNTAX | nt eger 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This object returns the PNNI crankback cause. This object
does not apply if atmlracel nf oCrankBackl ndi cator is set to
"false ."
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::= { atnmTracelnfoEntry 14 }

at mlr acel nf oRecei veLabel OBJECT- TYPE

SYNTAX Mol sLabel

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The | abel for the interworking LSP used for packets
transmitted in the direction of the traci ng nessage
(either SETUP, ADD PARTY, or TRACE CONNECTI ON) .
If there are no gaps in the Trace transit list, this
is fromthe atnlracel nf oNodel d
under the previous atnilracel nfoSequencel ndex towards the
at nifr acel nf oNodel d under the current
at mrr acel nf oSequencel ndex. "

.= { atnifracelnfoEntry 15 }

at nifr acel nfoTransm t Label OBJECT- TYPE

SYNTAX Mpl sLabel

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The | abel for the interworking LSP used for packets
transmitted in the opposite direction to that of the
the traci ng nessage (either SETUP, ADD PARTY, or
TRACE CONNECTI ON) .
If there are no gaps in the Trace transit list, this
is fromthe atmlracel nf oNodel d
under the current atmlracel nf oSequencel ndex towards the
at mlr acel nf oNodel d under the previous
at mlr acel nf oSequencel ndex. "

.= { atnifracelnfoEntry 16 }

at mir acel nf oNeNscTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At miTracel nf oNeNscEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The table in which records the Ne-NSCs which tag the
network entity over which the connection was established
on the interfaces of the node."

.. = { atnilraceRecordGroup 3}

at mrracel nf oNeNscEntry OBJECT- TYPE
SYNTAX At nifr acel nf oNeNscEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"One of the Ne-NSCs which tag the network entity
over which the connection was established
on the interface of the node."
| NDEX { atnmlraceRecordl ndex,
at mrr acel nf oSequencel ndex,
at mrracel nf oNeNscl nterface,
at nifr acel nf oNeNscl ndex }
::={ atnilracel nfoNeNscTable 1 }
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At mTr acel nf oNeNscEntry :: =
SEQUENCE ({
at mrr acel nf oNeNscl nterface | NTEGER,
at mlracel nf oNeNscl ndex I nt eger 32,
at mrracel nf oNeNsc Net wor KEnti t yNet wor kSer vi ceCat egory

}

at mir acel nf oNeNscl nt erface OBJECT- TYPE
SYNTAX | NTEGER {
i ncom ng(1),
out goi ng( 2)
}
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON
"An index into the list of NSCs, used to identify the

NSCs taggi ng resources on the incom ng or outgoing

interface"
::= { atnmlracel nfoNeNscEntry 1 }

at mir acel nf oNeNscl ndex OBJECT- TYPE

SYNTAX I nteger32 (1..40)
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An index into the list of Ne-NSCs which tag the network
entity over which the connection was established on the
interface of the node. The order of the Ne-NSCs

is not important"”
::= { atmlracel nfoNeNscEntry 2 }

at mrr acel nf oNeNsc OBJECT- TYPE
SYNTAX Net wor kEnt i t yNet wor kSer vi ceCat egory
MAX- ACCESS r ead-only
STATUS current

DESCRI PTI ON
"One of the Ne-NSCs which tag the network entity over

whi ch the connection was established on the inconing

interface of the node. ™
.= { atmlracel nfoNeNscEntry 3 }

at mrr acel nf oRpNscTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mTracel nf oRpNscEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The table in which records the Rp-NSCs which tag the
resource in which the connection was established
on the interfaces of the node."

.. = { atnilraceRecordG oup 4}

at mrracel nf oRpNscEntry OBJECT- TYPE
SYNTAX At nifr acel nf oRpNscEnt ry
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON
"One of the Rp-NSCs which tag the resource in
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whi ch the connection was established on the
interfaces of the node.”
I NDEX { atnilraceRecor dl ndex,
at mlr acel nf oSequencel ndex,
at mr acel nf oRpNscl nterface,
at mrr acel nf oRpNscSequencel ndex }
::= { atnilracel nfoRpNscTable 1 }

At nifr acel nf oRpNscEntry :: =
SEQUENCE ({
at mrr acel nf oRpNscl nterface | NTEGER,
at mrr acel nf oRpNscSequencel ndex | nteger 32,
at mlracel nf oRpNsc ResourcePartiti onNet wor kServi ceCat egory

}

at mrracel nf oRpNscl nterface OBJECT- TYPE
SYNTAX | NTEGER {
i ncom ng(1),
out goi ng( 2)
}
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An index into the list of NSCs, used to identify the
NSCs taggi ng resources on the incom ng or outgoing
i nterface"
::= { atnilracel nfoRpNscEntry 1 }

at mrr acel nf oRpNscSequencel ndex OBJECT- TYPE

SYNTAX I nteger32 (1..40)
MAX- ACCESS not - accessi bl e
STATUS current

DESCRI PTI ON

"An index into the list of Rp-NSCs which tag the resource
i n which the connection was established on the
interface of the node. The order of the Rp-NSCs
is not inmportant"”
::= { atmlracel nfoRpNscEntry 2 }

at mlracel nf oRpNsc OBJECT- TYPE

SYNTAX ResourcePartiti onNet wor kServi ceCat egory

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"One of the Rp-NSCs which tag the resource in
whi ch the connection was established on the
interface of the node. "

::= { atmlracel nfoRpNscEntry 3 }

at miracel f Goup OBJECT IDENTIFIER ::= { atmlraceM BObj ects 6 }
at mrracel f Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At miracel fEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
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"This table is used to specify trace-related properties of a
PNNI interface (e.g. whether a PNNI interface allows tracing
over that interface)."

.= { atmlracel fGoup 1}

at mrracel fEntry OBJECT- TYPE

SYNTAX At nilfracel fEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry representing the trace-related properties of a
PNNI interface.™

AUGVENTS { pnnilfEntry }

.= { atnifracelfTable 1 }

Atnifracel fEntry ::=

SEQUENCE {
at mrracel f TraceBoundary Trut hVal ue
}
at mfracel f TraceBoundary OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS read-wite
STATUS current
DESCRI PTI ON
"When this is a PNNI interface, indicates whether path
and connection trace will be ternminated or refused for

out goi ng or incom ng, respectively, connections or parties on
this interface.

This object has no effect when this is not a PNNI interface.”

DEFVAL { false }
.= { atnifracelfEntry 1 }

-- Path and Connection Trace Traps

at nifraceM BTrapsPrefix OBJECT IDENTIFIER ::= { atniliraceMB 2 }
at nifraceM BTraps OBJECT IDENTIFIER ::= { atmnlraceM BTrapsPrefix 0 }
at miraceConnConpl eti on NOTI FI CATI ON- TYPE
OBJECTS {
at nifr aceConnRecor dl ndex
}
STATUS current
DESCRI PTI ON

"An at miraceConnConpl etion trap is sent when enabled and either
a TRACE CONNECTI ON ACKNOALEDGE nessage is received at the trace
source node, or after atmlraceConnFail Ti meout has passed
wi t hout any response (i.e., the connection trace fails)."

.= { atniflraceM BTraps 1 }

at mrr acePat hTest Conpl eti on NOTI FI CATI ON- TYPE

OBJECTS {
at mir acePat hTest Recor dl ndex
}

STATUS current
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DESCRI PTI ON
"An at miracePat hTest Conpl etion trap is sent when enabl ed and
the test connection or test party becones active on the
trace source interface, or is cleared across the trace source
interface."

.= { atnilraceM BTraps 2 }

at miracePat hFilterTrap NOTI FI CATI ON- TYPE

OBJECTS {
at miraceFi | t er Recor dConnKi nd
}

STATUS current

DESCRI PTI ON

"An atmiracePathFilter trap is sent when the trap is enabl ed
and a record is added to the atnifraceRecordTabl e and t he
at miraceFi |t er RecordTabl e corresponding to this filter. The
at miraceFi |l t er TrapEnabl e object nust be reset to 'true' before
anot her atmiracePathFilter trap can be generated by the agent
for this filter entry."

::={ atnilraceM BTraps 3 }

-- conformance i nformation

at mlr aceM BConf or mance
OBJECT IDENTIFIER ::={ atmlraceMB 3 }

at mrr aceM BConpl i ances
OBJECT | DENTI FI ER : :

{ atnilraceM BConf ormance 1 }

at mlr aceM BG oups
OBJECT | DENTI FI ER ::

{ atnmlraceM BConformance 2 }
-- conpliance statenents

at mrr aceM BConpl i ance2 MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statement for entities which inplenment the
PNNI  Addendum for Path and Connection Trace Version 1.1.

Groups of objects required to support certain functionality
are identified by the suffix Mandat oryGroup.

Groups of optional objects are identified by the suffix
Opti onal Group. "

MODUL E -- this nodul e

MANDATORY- GROUPS
{ atmlraceM BMandat or yGr oup

}

GROUP at mfr aceConnAndPat hFi | t er Mandat or yGr oup

DESCRI PTI ON
"Required if connection trace or path trace using
filtering of new connection and party establishment nessages
is supported.”
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GROUP at mTr acePat hMandat or yGr oup
DESCRI PTI ON
"Required if path trace is supported.”

GROUP at mTr aceConnMandat or yGr oup
DESCRI PTI ON
"Required if connection trace is supported.”

GROUP at mTr acePat hTest Mandat or yGr oup

DESCRI PTI ON
"Required if path trace using test connections and parties is
supported.”

GROUP at mTracePat hFi | t er Mandat or yGr oup

DESCRI PTI ON
"Required if path trace is supported using filtering of
new connection and party establishnent nessages."

GROUP at mTr aceConnAndPat hFi | t er Pol i cyMandat or yGr oup

DESCRI PTI ON
"Required if connection trace or path trace using
filtering of new connection and party establishnment nmessages
and policy tracing is supported.™

GROUP at mfraceConnPol i cyMandat or yGr oup
DESCRI PTI ON
"Required if connection trace and policy
tracing is supported.”

GROUP at mTr acePat hTest Pol i cyMandat or yGr oup

DESCRI PTI ON
"Required if path trace using test connections and
parties and policy tracing is supported.™

GROUP at mTracePat hFi |l t er Pol i cyMandat or yGr oup

DESCRI PTI ON
"Required if path trace using filtering of
new connection and party establishnent nessages and
policy tracing is supported.”

GROUP at mTr aceConnAndPat hFi | t er Mol sMandat or yGr oup

DESCRI PTI ON
"Required if connection trace or path trace using
filtering of new connection and party establishment nessages
and interworking LSP | abel tracing is supported."”

GROUP at mTr aceConnhMpl sMandat or yGr oup

DESCRI PTI ON
"Required if connection trace and i nterworKking
LSP | abel tracing is supported.”

GROUP at mTr acePat hTest Mpl sMandat or yGr oup

DESCRI PTI ON
"Required if path trace using test connections and
parties and interworking LSP | abel tracing is
supported.”
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GROUP at mTracePat hFi | t er Mpl sMandat or yGr oup

DESCRI PTI ON
"Required if path trace using filtering of
new connection and party establishment nmessages and
i nterworking LSP | abel tracing is supported.™

OBJECT at nifraceTransi t Li st Maxi nunfSi ze

M N- ACCESS r ead-only

DESCRI PTI ON
"Maxi mum si ze of the Trace transit list information el ement
| arger than 1466 octets is optional."

OBJECT at mfraceConnOri gConnType

SYNTAX | NTEGER { atmVcc(2) }

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to trace connections other than ATM VCCs
(e.g. ATM VPCs, bearer-independent ATM connecti ons,
frame relay connections) is optional."

OBJECT at mTraceConnCOrigDirection

SYNTAX I NTEGER { incom ng(l) }

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to trace connections and parties starting fromthe
outgoing interface of a device is optional."

OBJECT at mTr acePat hTest ConnType

SYNTAX | NTEGER { atnmVcc(2) }

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to generate test connections for path trace other
than ATM VCCs (e.g. ATM VPCs, bearer-independent ATM
connections) is optional."

OBJECT at nmTr acePat hTest Cl ear Cal | At TDest

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to generate test connections and parties that
remain active after the path trace is conpleted is optional."

OBJECT at mfraceFilterCl ear Cal | At TDest

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to indicate call clearing at the trace destination
node for calls that match a certain filter at the trace source
node is optional."

.= { atmlraceM BConpliances 2 }

-- units of conformance

at mfraceM BMandat oryGroup OBJECT- GROUP
OBJECTS {
at milr aceMaxConcur r ent Request s,
at mlr aceAvai | abl eRequest s,
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at mliraceTr ansi t Li st Maxi nunSi ze,
at mlr aceRecor dSt at us,

at mlir aceRecor dTraceSourcePortld,
at mlr aceRecor dTi neSt anp,

at mlr acel nf oNodel d,

at mrr acel nf oQut goi ngPortld,

at mlr acel nf oRef usal | ndi cat or

}
STATUS current
DESCRI PTI ON

"A collection of objects required when path or connection
trace is supported.”
.= { atmlraceM BG oups 1 }

at mfraceM BOpti onal Group OBJECT- GROUP
OBJECTS {
at mir aceRecor dTr aceSour ceDl ci

}
STATUS current
DESCRI PTI ON
"A collection of optional objects used for path and connecti on
trace."
.= { atnilraceM BG oups 2 }

at mrr aceConnAndPat hFi | t er Mandat or yGroup OBJECT- GROUP
OBJECTS {
at mfraceRecor dTr aceDest Vpi ,
at mfr aceRecor dTr aceDest Vci ,
at mlir aceRecor dTr aceDest Cal | Ref,
at mlir aceRecor dTr aceDest EndPt Ref ,
at mlr aceRecor dTraceDest Dl ci
at mrr acel nf ol ncom ngVpi ,
at mrr acel nf ol ncom ngVci ,
at mrr acel nf ol ncom ngCal | Ref,
at mrr acel nf ol ncom ngEndPt Ref

}
STATUS current
DESCRI PTI ON
"A collection of objects required when supporting connection
trace or path trace using filtering of new connection and party
establ i shnent nessages."”
.= { atnilraceM BG oups 3 }

at mrr acePat hMandat oryGroup OBJECT- GROUP
OBJECTS {

at mir aceRecor dCause,
at mfr aceRecor dDi ags,
at mlr acel nf oCr ankBackRcvdAt Dest ,
at mlr acel nf oCr ankBackGap,
at mlr acel nf oCr ankBackl ndi cat or,
at mrr acel nf oCr ankBackBl ockedTr ansi t Type,
at mir acel nf oCr ankBackBl ockedTr ansi t | nf o,
at mlr acel nf oCr ankBackCause

}
STATUS current
DESCRI PTI ON

"A collection of objects required when supporting path trace."
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::= { atnifraceM BG oups 4 }

at mfr aceConnMandat or yGroup OBJECT- GROUP
OBJECTS {

at mrr aceConnOmner ,
at mMlr aceConnTr aceSour cel f,
at mfraceConnOri gConnType,
at mrraceConnOri gVpi
at mfraceConnOri gVei
at mir aceConnEndPt Ref ,
at mfraceConnGOri gDi recti on,
at mlr aceConnTr aceConnl d,
at mir aceConnTr aceCal | Ref,
at mir aceConnPassAl ongRequest ,
at mlir aceConnFai | Ti meout,
at miraceConnAgeTi neout ,
at miraceConnRest art,
at mlr aceConnRecor dl ndex,

at mfr aceConnRowSt at us }
STATUS current
DESCRI PTI ON
"A collection of objects required when connection trace is
supported.”

.= { atnilraceM BG oups 5 }

at mfraceConnOpti onal Group OBJECT- GROUP
OBJECTS {
at mlir aceConnCal | Ref ,
at mfraceConnCOri gDl ci ,
at nifr aceConnTr apOnConpl et i on

STATUS current
DESCRI PTI ON

"A collection of optional objects used for connection trace."
.= { atnilraceM BG oups 6 }

at mrr acePat hTest Mandat oryGroup OBJECT- GROUP
OBJECTS {
at mlir acePat hTest Omner ,
at mlr acePat hTest ConnType,
at mr acePat hTest ConnCast Type,
at mrr acePat hTest Tr aceSour cel f,
at mrr acePat hTest P2MpNewConn,
at mrr acePat hTest Ori gVpi ,
at mrr acePat hTest Ori gVci
at mir acePat hTest Cal | edParty,
at mir acePat hTest TxTr af Descr | ndex,
at mlir acePat hTest RxTr af Descr | ndex,
at mlir acePat hTest Cl ear Cal | At TDest ,
at mr acePat hTest Tr aceCr ankback,
at mrr acePat hTest PassAl ongRequest ,
at mr acePat hTest AgeTi neout ,
at mir acePat hTest Rest art,
at mrr acePat hTest Recor dl ndex,
at mlir acePat hTest RowSt at us

}
STATUS current
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DESCRI PTI ON
"A collection of objects required when path trace
connections and test parties is supported.”

.= { atmlraceM BG oups 7 }

at mr acePat hTest Opti onal G oup OBJECT- GROUP
OBJECTS {
at miracePat hTest Cal | i ngParty,
at mrr acePat hTest Tr aceConnl d,
at mir acePat hTest Tr aceCal | Ref,
at mrr acePat hTest Tr apOnConpl eti on

}
STATUS current
DESCRI PTI ON

af-cs-0141.002

usi ng test

"A collection of optional objects used for path trace using

test connections and test parties."”
.= { atnilraceM BG oups 8 }

at mrracePat hFi | t er Mandat oryGroup OBJECT- GROUP
OBJECTS {

at mfiraceFil ter Control,
at mlraceFi | t er Omer,
at mrraceFi | t er ConnKi nd,
atmiraceFilterlnlf,
at miraceFi |l terCal | edPartyPrefi x,
at miraceFi |l ter Cal | edPartylLengt h,
at mrraceFi |l t er Cl ear Cal | At TDest,
at mfraceFi |l t er TraceCr ankback,
at mliraceFi | ter TraceConnl d,
at miraceFil ter TraceCal | Ref,
at mlr aceFi | t er PassAl ongRequest,
at mfraceFi | t er MaxRecor ds,
at mrraceFi |l t er St opTi neout
at mfiraceFi | t er AgeTi neout ,
at mrraceFi | t er Pur ge,
at mrraceFi | t er Numvat ches,
at mrr aceFi | t er RowSt at us,
at mrr aceFi | t er Recor dConnKi nd,
at milr aceFi | t er Recor dConnCast Type,
at miraceFi | t er Recor dServi ceCat egory,
at mfiraceFi |l ter Recordl nl f,
at miraceFi |l t er RecordQut | f,
at miraceFi |t er RecordCal | i ngParty,
at miraceFi |t er RecordCal | edParty

}
STATUS current
DESCRI PTI ON
"A collection of objects required when path trace

is supported

using filtering of new connection and party establishnment

nmessages. "
.= { atnilraceM BG oups 9 }

at mfracePat hFi |l ter Opti onal G oup OBJECT- GROUP
OBJECTS {
at mfraceFi | t er ConnCast Type,
at miraceFi | t er Servi ceCat egory,
atmiraceFilterQutlf,
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atnilraceFil terCal li ngPartyPrefix,
atnilraceFi I terCal |l i ngPartylLengt h,
at nilr aceFi | t er Recor dCount Down,

at mlraceFi | ter TrapEnabl e

}
STATUS current
DESCRI PTI ON

"A collection of optional objects used for path trace using
filtering of new connection and party establishnent
messages. "

::={ atnilraceM BG oups 10 }

at mlracel f Opti onal G oup OBJECT- GROUP

OBJECTS {
at mrracel f TraceBoundary
}

STATUS current

DESCRI PTI ON

"A collection of optional objects used to configure PNNI
interfaces to refuse incom ng and term nate out goi ng
path and connection traces."

.= { atmlraceM BG oups 11 }

at mraceNotificati onOptional Goup NOTIFI CATI ON- GROUP
NOTI FI CATI ONS {
at mrraceConnConpl eti on,
at mrr acePat hTest Conpl eti on,
at mfiracePat hFilter Trap
}
STATUS current
DESCRI PTI ON
"A collection of optional notifications used for path and
connection trace."
.= { atnifraceM BG oups 12 }

at mfr aceConnAndPat hFi | t er Pol i cyMandat oryGroup OBJECT- GROUP

OBJECTS {
at mlr acel nf oNeNsc,
at mfr acel nf oRpNsc
}

STATUS current

DESCRI PTI ON

"A collection of objects required when supporting connection
trace or path trace using filtering of new connection and party
establ i shnent nessages and policy tracing."

::= { atnilraceM BG oups 13 }

at mfr aceConnPol i cyMandat oryGroup OBJECT- GROUP

OBJECTS {
at mlr aceConnTr aceNeNsc,
at mlr aceConnTr aceRpNsc,
at mfraceConnTr acel ncomi ng
}
STATUS current
DESCRI PTI ON

"A collection of objects required when connection trace and
policy tracing is supported.”
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;.= { atnilraceM BG oups 14 }

at mlr acePat hTest Pol i cyMandat oryGroup OBJECT- GROUP

OBJECTS {
at mirr acePat hTest TraceNeNsc,
at mr acePat hTest TraceRpNsc,
at mrr acePat hTest Tr acel ncom ng
}
STATUS current
DESCRI PTI ON

"A collection of objects required when path trace using test
connections and test parties and policy tracing are supported.™
.= { atmlraceM BG oups 15 }

at mrracePat hFi | t er Pol i cyMandat oryGroup2 OBJECT- GROUP
OBJECTS {
at mrraceFilterPolicy,
at nifraceFi | ter TraceNeNsc,
atnifraceFi | ter TraceRpNsc,
atnilraceFi | ter Tracel ncom ng

}
STATUS current
DESCRI PTI ON
"A collection of objects required when path trace
using filtering of new connection and party establishnent
nmessages and policy tracing is supported.”
.. = { atnilraceM BG oups 16 }

at mfir aceConnAndPat hFi | t er Mol sMandat or yGroup OBJECT- GROUP
OBJECTS {
at mMir aceRecor dTr aceDest Recei velLabel ,
at mir aceRecor dTr aceDest Transm t Label ,
at mir acel nf oRecei velLabel ,
at mir acel nf oTransm t Label

}
STATUS current
DESCRI PTI ON
"A collection of objects required when supporting connection
trace or path trace using filtering of new connection and party
establi shnent nessages and interworking LSP |abel tracing."
::= { atnifraceM BG oups 17 }

at mrr aceConniMpl sMandat oryGroup OBJECT- GROUP
OBJECTS {
at mfraceConnTr acelLabel s

}
STATUS current
DESCRI PTI ON
"A collection of objects required when connection trace and
i nterworking LSP | abel tracing is supported.™
::= { atnifraceM BG oups 18 }

at mrr acePat hTest Mpl sMandat oryGroup2 OBJECT- GROUP
OBJECTS {
at mir acePat hTest Tr acelLabel s

}
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STATUS current

DESCRI PTI ON
"A collection of objects required when path trace using test
connections and test parties and interworking LSP | abel
tracing are supported.™

.= { atnilraceM BG oups 19 }

at mfracePat hFi | t er Mpl sMandat oryGroup2 OBJECT- GROUP

OBJECTS {
at miraceFi | ter TracelLabel s
}

STATUS current

DESCRI PTI ON

"A collection of objects required when path trace

using filtering of new connection and party establishnent

nmessages and i nterworking LSP | abel tracing is supported.”
::= { atnilraceM BG oups 20 }

-- deprecated definitions - conpliance statenents

at mlr aceM BConpl i ance MODULE- COMPLI ANCE
STATUS deprecat ed
DESCRI PTI ON
"The conpliance statement for entities which inplenent the
PNNI  Addendum for Path and Connection Trace Version 1.0.

Groups of objects required to support certain functionality
are identified by the suffix Mandat oryG oup.

G oups of optional objects are identified by the suffix
Opti onal Group. "

MODULE -- this nodul e

MANDATORY- GROUPS
{ atnmTraceM BMandat or yGr oup

}

GROUP at mTr aceConnAndPat hFi | t er Mandat or yGr oup

DESCRI PTI ON
"Required if connection trace or path trace using
filtering of new connection and party establishment nessages
is supported.”

GROUP at mTr acePat hMandat or yGr oup
DESCRI PTI ON
"Required if path trace is supported.”

GROUP at mfr aceConnMandat or yGr oup
DESCRI PTI ON
"Required if connection trace is supported.”

GROUP at mTr acePat hTest Mandat or yGr oup

DESCRI PTI ON
"Required if path trace using test connections and parties is
supported.”

GROUP at mfr acePat hFi | t er Mandat or yGr oup
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DESCRI PTI ON
"Required if path trace is supported using filtering of
new connection and party establishnent nmessages.™

OBJECT at nifraceTransi t Li st Maxi nunSSi ze

M N- ACCESS r ead-only

DESCRI PTI ON
"Maxi mum si ze of the Trace transit list information el ement
| arger than 1466 octets is optional."

OBJECT at mfraceConnCri gConnType

SYNTAX | NTEGER { atmVcc(2) }

M N- ACCESS read-only

DESCRI PTI ON
"The ability to trace connections other than ATM VCCs
(e.g. ATM VPCs, bearer-independent ATM connecti ons,
frame relay connections) is optional."

OBJECT at mTraceConnOrigDirection

SYNTAX | NTEGER { incomi ng(1l) }

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to trace connections and parties starting fromthe
outgoing interface of a device is optional."

OBJECT at nilr acePat hTest ConnType

SYNTAX | NTECER { atmvcc(2) }

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to generate test connections for path trace other
than ATM VCCs (e.g. ATM VPCs, bearer-independent ATM
connections) is optional."

OBJECT at nifr acePat hTest Cl ear Cal | At TDest

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to generate test connections and parties that
remain active after the path trace is conpleted is optional."

OBJECT at nifraceFilterCl ear Cal | At TDest

M N- ACCESS r ead-only

DESCRI PTI ON
"The ability to indicate call clearing at the trace destination
node for calls that match a certain filter at the trace source
node is optional."

::={ atnilraceM BConpl i ances 1 }

END
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