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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. The word "shall" used in text indicates a conditional requirement when the
operation described is dependent on whether or not an objective or option is chosen.

e Objective: "Should" indicates an objective which is not required for compliance, but which is
considered desirable.

e Option: "May" indicates an optional operation without implying a desirability of one operation
over another. That is, it identifies an operation that is allowed while still maintaining
compliance.
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1 Introduction

1.1 Overview
[INFORMATIVE]

This addendum to PNNI v1.0 “Private Network-Network Interface Specification Version 1.0” [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. This information is typically

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
is initiated 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 procedures in 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
Trace transit list information element. The Connection Trace feature does not interact with existing call
and connection control messages and procedures.

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 traverse in PNNI
networks. Additional information such as connection identifiers (e.g. VPIs and VCIs) may also be
collected.

Path and connection trace are separate optional features of PNNI v1.0 [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 PVCCs) 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 (SVCCs, soft PVCCs) and virtual path connections
(SVPCs, soft PVPCs).
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The decision of whether to trace anew 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.
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2 Terminology

[NORMATIVE]

2.1 Acronyms

AINI
ATM
B-ICI
CO-BI
DLCI
DTL
ID
ISP
ITU-T

IuT
MIB
oul
PICS
PNNI
QoS
Soft PVC
SUT
SvC
TTL
UNI
VCI
VPC
VPCI
VPI

2.2 Definitions

Connection Trace

Path Trace

Trace Destination Node

Trace Destination Interface
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ATM Inter-Network Interface
Asynchronous Transfer Mode

B-ISDN Inter Carrier Interface
Connection-Oriented, Bearer-Independent
Data Link Connection Identifier
Designated Transit List

Identifier

Interim Inter-switch Signaling Protocol
International Telecommunication Union - Telecommunication
standardization sector

Implementation Under Test

Management Information Base
Organizational Unique Identifier

Protocol Implementation Conformance Statement
Private Network-Network Interface
Quiality of Service

Soft Permanent Virtual Connection
System Under Test

Switched Virtual Connection

Trace Transit List

User-Network Interface

Virtual Channel Identifier

Virtual Path Connection

Virtual Path Connection Identifier

Virtua Path Identifier

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

A control plane mechanism that determines the logical hodes 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 is terminated 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. Thisinterface is defined by any one of three
conditions:
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Trace Source Node

Trace Source Interface

Saved Original Trace Transit List

Saved Modified Trace Transit List
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1. thisinterface directly supports the called party number (for path
trace and connection trace towards the called party) or caling party
number (for connection trace towards the calling party), e.g. Soft
PVC called or caling party,

2. 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),
isnot a PNNI interface (e.g., UNI, AINI, B-ICI, IISP), 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 a trace destination interface.

The node at which connection trace or path trace isinitiated for a given
connection. This node inserts anew Trace transit 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 a given
connection.

The Trace transit list information element saved on the node after the
ingress data has been encoded in the trace (either successfully or not).

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).
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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
Tracetrangit list
1 1 1 0 1 1 1 0 1 (Notel)
Information element identifier
1 Coding |E Instruction Field 2
ext standard
Length of trace transit list contents 3
Length of trace transit list contents (continued) 4
C | x | v | A | Spare 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* to 7.4*
0 0 0 0 0 0 1 0 8* (Notes 1, 3,
4)
VPI/VCI indicator
VPI 8.1*
VPI (continued) 8.2*
VCI 8.3*
VCI (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 Value (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 Value (continued) 11.2*
0 0 0 0 0 0 0 1 12 (Notes 1,
3,11)
Logical node/ logical port indicator
Logical node identifier 12.1t012.22
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 Trace 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
Length 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
Length of Vendor specific contents 17.1*
Organizational Unique Identifier (OUI) 17.2* to 17.4*
Vendor specific information 17.5* etc.

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
message, with the following exceptions:

A node may add multiple instances of octet group 17. When octet group 17 is
present, it must immediately follow either
* octet 6,
e anoctet group 12,
e anoctet group 16, or
< another octet group 17.

« A node attempting alternate routing may add instances of octet groups 12 through
17, in the proper order, after an octet group 16, or octet 15.

Page 6 of 120 ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

e Thetrace destination node may add instances of octet groups 8 through 11 (see
Section 4.3.1.2) , in order, after octet group 12 or one or more octet groups 16 that
themselves follow octet group 12. These are in addition to any instances of octet
groups 8 through 11 that it adds prior to octet group 12 according to the normal
sequence.

Note 2 — 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
ACKNOWLEDGE messages. Flag V shall be treated as a spare bit in CO-Bl 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 is set to “1”. All spare bits (bits 1 to 4) shall be ignored upon
receipt and forwarded transparently if the information element is progressed.

Note 3 — Octet groups 8-17 (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 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.

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 bits respectively). The standard default
length of the DLCI is two octets. The extension bit mechanism 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 Value trace is set to “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 Value trace is set to “1”.

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

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

Note 13 — The length of thglocked 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.

Figure 3-1 Tracetransit list infor mation element

Coding standard (octet 2)

Bits | Meaning
76 |
11 | ATM Forum specific

Flags (octet 5)

Bit | C-flag
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8 | Meaning
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:

e |f present, the Trace transit list information element will describe only information of the final path,
i.e. no data for 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 cal at trace destination
1 Clear call at trace destination
Bit V-Flag
6 Meaning
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
Vaues
1 Trace Call/Endpoint Reference Values
Trace status (octet 6)
Bits
87654321 Meaning

0000 0000 trace in progress
00000001 trace completed normally
0000 0010 trace incomplete

00000011 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-BI SETUP messages. Any other value shall be treated as an error (see section 4.3.1.2).
Trace Source Logical Port Identifier (octets 7.1 to 7.4)
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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 unambiguoudly 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.

VPI/VCI (octets 8.1 to 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 is a Virtual Path Connection (VPC), octets 8.3 and 8.4 shall be coded to al 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/V Cl on the trace source interface, which may or

may not be a PNNI interface. When the VVPI/V Cl 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 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
value is two 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 Meaning
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 1 to 7) to 10.3 contain a call reference value encoded as in 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 identifiers in the Trace
transit list information element, the value 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
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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
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 (octets 12.1 to 12.22)

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 node identifiers.

Logical Port Identifier (octets 12.23 to 12.26)

Thelogical port identifier uniquely identifies alogical port of the logical node that the connection is
to transit or has transited. The combination of Logica 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
a non-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)
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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 I nformation (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.

Blocked Transit Type (octet 16.3)

Bits

87654321 Meaning Length of |

Blocked Transit
race
Information
00000010 Call or party has been blocked at the 0
succeeding end of thisinterface
00000011 Blocked node 22
00000100 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 node identifier 16.4 to
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 element,
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. Itis coded in binary, with a length of 22 octets. Section 5.3.3/PNNI 1.0 describes the
syntax of logical node identifiers.

For Blocked transit type = “blocked link identifier”

Blocked link’s preceding node identifier 16.4 to
16.25
Blocked link’s port identifier 16.26 to
16.29
Blocked link’s succeeding node identifier 16.30 to
16.51

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

Length of Vendor specific contents (octet 17.1)

The length of vendor specific contents includes 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 datiasyntax and semantics of the Vendor
specific information (octets 17.5 etc) are beyond the scope of this specification.
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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 status field is set to “trace in progress”, this is to be interpreted as if the value were set to
“trace incomplete”.

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, and either VPI/VCI or DLCI values 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 is set 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. The first of the two logical node / logical port entries identifies 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 there is a gap in the Trace transit list information element, when VPI/VCI or

call/fendpoint reference values appear between two logical node / logical port entries, they represent the
values on the link between the logical nodes specified in the logical node / logical port entries. The

link is identified 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 there is a gap in the Trace transit list information element and a VVPI/VCI or call/endpoint
reference entry 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 VPI used for the connection on the
succeeding side of the interface.

If the Trace status is set to “trace completed normally” and any combination of call reference, endpoint
reference, and either VPI/VCI 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
value is the actual VPI used for the connection on the outgoing side of the interface.

Presence of PNNI crankback information (octet group 16) indicates that the node identified by the
previous logical 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, even if the V flag is set. Call/endpoint reference values may
or may not be present immediately before the previous logical node / logical port entry, even if the A
flag is set. The node may have initiated call clearing before incorporating these fields into the Trace
transit list information element.

When the PNNI crankback information (octet group 16) immediately follows a PNNI Crankback Gap
indicator, this indicates 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 is the 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.

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:
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« “call or party has been blocked at the succeeding end of this interface” — the logical 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.
The logical node / logical port entry one before that indicates the node at the preceding side of the
blocked interface and the corresponding port ID for the blocked interface.

» “blocked node” — the blocked node is identified 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) is identified 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 data in the Trace transit list
information.

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

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

*  When one or more vendor specific information fields occur after a logical 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 node identified 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 a given
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 a new or existing point-to-multipoint connection towards a
new party.

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

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

In the first 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 branches is desired, the branches must
be left up until al 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 value is being used.

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

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

Given the connection or party establishment information, the trace source node computes a path, inserts the
corresponding DTLsina SETUP or ADD PARTY message in the usual fashion and adds its trace
information including its node 1D and outgoing interface port ID to the Trace transit list information
element. The trace information may also include crankback information, VPI/VCI and DLCI values, call
reference values and endpoint reference values (for parties), if indicated by the flags in the Flag octet of the
Tracetrangit 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 isintended 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 figuresillustrate 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.

<_ Nehaork —>

Trace Trace
Source Source Intermediate Destination Destination
Termina Node Node Node Termina
UNI PNNI PNNI UNI

SETUP T

\ SETUP W/ TTL Trace transit list removed|
Wi
CALL PR \ fr_om SETUP
4 SETUP W/ TTL
CALL PR -»

o CALL PR SETUP
Tracetransit list \
added to SETUP CALL PR

CONNEC
CONNECT w/ TTL
. NECT ACK
CONNECT w/ TTL >

CONNEC » Completed Trace transit

list added to CONNECT

NECT ACK T

Completed Traceransit list

removed from CONNECT

< Call/Connection between Source and Destination Terminals Is Active >

Figure 4-1 Sample M essage Sequence for Path Tracefor 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. Sinceit has been configured to trace

connections from this UNI, the trace source node adds a Trace transit list information element to the

SETUP message. The flagsin the Trace transit list information element are set based on configuration

in the trace source node, and the Trace status field 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 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.

The trace source node then adds its own node ID and its outgoing port ID and forwards the SETUP
message to the succeeding node.

The intermediate 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
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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.

The intermediate node then adds its own node ID and the outgoing port 1D and forwards the SETUP
message to the succeeding node.

3. Thetrace destination node adds information about the incoming link (VPI/VCI, call reference) to the
Tracetrangit list information element in the same manner as intermediate nodes. It then adds its own
node ID and outgoing port ID. Information about the destination UNI interface is also added as
follows:

a) If the V flag is set, the VPI/V CI used on the destination UNI.
b) If the A flag is set, the call reference used on the destination UNI.

Since the 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.

At the trace source node, the Trace transit 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.

Figure 4-2 depicts an example message sequence for the case where an SPVC between two Frame Relay
endpoints is being traced.
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4— Nehwork 4’

Trace ) 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

SETUP W/ TTL

CALL PR
e CALL PR
Trace transit list

added to SETUP

CONNECT w/ TTL

CONNECT w/ TTL — | >

< Completed Trace transit
list added to CONNECT

(Completed Trace transit I{st
removed from CONNECI|T

< Call/Connection between Source and Destination Terminals Is Active >

Figure 4-2 Sample M essage 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 Trace transit list information element are set based on configuration in the trace source node and
the Trace status field 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 flag is set, since the trace source interface is a Frame Relay interface, the DLCI from the
trace source interface.

The trace source node then adds its own node ID and its outgoing port ID and forwards the SETUP
message to the succeeding node.

Actions taken by the intermediate node are as specified in step 2 for Figure 4-1.

3. The trace destination node adds information about the incoming link (VPI/VCI, call reference) to the
Trace transit list information element in the same manner as intermediate nodes. It then adds its own
node ID and outgoing port ID. Information about the destination FR UNI interface is also added as
follows:

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

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. The intent is to
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.

<— Nehwork 4’

Trace ) Trace o
Source Source Intermediate Destination Destination
Terminal Node Node Node Terminal
UNI PNNI PNNI UNI

Trace transit list removed
SETUPW/ TTL from SETUP

SETUPW/ TTL

CALL PR
e CALL PR
Trace transit list

added to SETUP

RELEASE w/ TTL

RELEASE w/ TTL

< RELEASE COMP | Completed Trace transit
\ list added to RELEASE

RELEASE COMP

bmpleted Trace transit list
removed from RELEASE

Q

Figure 4-3 Sample M essage Sequence for Path Tracewith Call Clearing at the Trace Destination
Node

The steps in tracing the connection are as follows:

1. Network management instructs the trace source node to launch a test connection. This request contains
the called party number, all necessary traffic parameters and the trace flags.

2. The trace 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. The intermediate node receives the SETUP message and adds its own node ID and the outgoing port
ID and forwards the SETUP message to the succeeding node.
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4. Thetrace destination node adds its own node ID and outgoing port ID.

Since the X flag is set, the trace destination node sets the Trace status field to “trace completed
normally”, creates a RELEASE message, adds the Trace transit list information element to the
RELEASE message and sends it towards the calling party.

Intermediate nodes progress the RELEASE message normally without any additional actions.

At the trace source node, the Trace transit list information element is removed from the RELEASE
message and saved for retrieval by network management. The RELEASE message is not progressed
further by the trace source node.
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4.2 Additions to PNNI Signalling Messages

[NORMATIVE]

42.1 CONNECT

fb-cs-0141.000
March, 2000

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

Information Element Reference Type Length
Tracetrangit list 31 o 38-1466
@)

Note 1 -
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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-4 Additional CONNECT message content

422 RELEASE

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

Information Element

Reference

Type

LengtH]

Trace transit list

3.1

o(1)

38-14662)

Note 1 -
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”; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

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 LengtH1

Trace transit list 3.1 o(1)

38-14662)

Note 1 -
Note 2 -

Page 21 of 120

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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-6 Additional RELEASE COM PLETE message content
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424 SETUP
Figure 6-8/PNNI 1.0 SETUP message content is augmented with the following:
Information Element Reference Type Length
Tracetrangit 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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-7 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 LengtH1
Trace transit list 3.1 o(1) 38-14642)
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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-8 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
Trace transit list 3.1 o(1) 38-14642)
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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-9 Additional ADD PARTY ACKNOWL EDGE message content
427 ADD PARTY REJECT

Figure 6-22/PNNI 1.0 ADD PARTY REJECT message content is augmented with the following:
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Information Element Reference Type Length
Tracetrangit 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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-10 Additional ADD PARTY REJECT message content

4.2.8 DROPPARTY
Figure 6-23/PNNI 1.0 DROP PARTY message content is augmented with the following:

Information Element Reference Type LengtH1
Trace transit list 3.1 o(1) 38-14642)
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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-11 Additional DROP PARTY message content

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

Information Element Reference Type Lengtlh
Trace transit list 3.1 o(1) 38-14642)
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"; no Vendor specific information; and 6 crankbacks with
blocked transit type coded as “blocked link identifier”; for a point-to-multipoint call.

Figure 4-12 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-BlI 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, since the V flag istreated as a spare bit for
CO-BI SETUP messages.

4.3.1.1 Initiating Path Trace

The trace source node initiates the path trace by inserting a Trace transit list information element in the
SETUP or 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), and A (cal/endpoint reference) flags in the Trace transit list information
element. If the Cflagissetto O, only information (node IDs and port IDs) of the fina path, i.e., not
including any failed paths, isrecorded. If the C flag is set to 0 and the connection or party fails to reach the
trace destination node, no path trace information will be returned. If the C flagisset to 1, al attempted
paths including the final one are recorded (regardless of whether the call succeeds or fails). If theV flagis
set 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 is set to 1, the call reference values used on
each link, and endpoint reference values for point-to-multipoint connections, 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 flagis 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 trangit list information element by following the procedures specified in Section 4.3.1.2.

If aTracetransit list information element is present in the received setup or add party indication, this node
shall 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 a trace source node).

4.3.1.2 ProcessingaTrace Transit List

The following procedures shall apply
e at the trace source node,

e whenever aSETUP or ADD PARTY message is 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).

If the Trace status field is not set to “trace in progress”, the Trace transit list information element shall be
saved as the Saved Original Trace transit list and the Saved Modified Trace transit list and removed from
the outgoing SETUP or ADD PARTY message. In addition;

« Ifthe X flag is set to 1, call clearing shall be initiated 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 ADD PARTY message, shall be copied into
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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 be ignored.

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 this node is the 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 ID is assigned to this
interface) or identifying the trace source interface from which the path trace is initiated;

If theV flagissetto 1 and

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

« thisnodeisthe trace source node, the trace source interface is a Frame Relay interfaceand a1:1
mapping is used between the Frame Relay and the ATM connection, a DLCI entry for the trace
source interface,

+ thisnodeisthe trace source node, and the trace source interface is neither an ATM interface, nor a
Frame Relay interface (e.g. Circuit Emulation Service), a VPI/VCI entry may be added for the
trace source interface,

« thisnodeis not the trace source node, a VPI/V CI 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);

If the A flagissetto 1 and

« thisnodeisthe 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, acal reference
entry for the trace source interface including the endpoint reference field for point-to-multipoint
connections,

« thisnodeis not the trace source node, a call 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;

The node shall save the current Trace Transit List information element locally as the 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. Thelogical port identifier
shall be set to zero. In addition, the Trace Continuation refusal indicator shall be added to the Trace
transit list information elementand

e IftheX flagisset to O, 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
be ignored.

» IftheX flagissetto 1, call clearing shall be initiated 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 ADD 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”;

One logical node / logical port entry where the logical node ID specifies the lowest level logical node
and

Page 25 of 120 ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

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

» if thisnode 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 that
would be traversed by the connection or party;

7. If thisnode is the trace destination node and the V flagis set to 1:

« |f thetrace destination interface isan ATM interface, a VPI/VCI entry for the trace destination
interface;

« |f thetrace 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;

e |f thetrace destination interface is not 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.

8. If thisnode 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, 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
Trace transit 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 Trace transit 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 element resulting from the above procedures shall be saved locally as the
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

e IftheX flagisset to O, the Trace transit list information element shall be removed before progressing
the SETUP or ADD PARTY message towards the called party user.

e Otherwise, (the X flag is set to 1) the proceduresin Section 4.3.2 apply.

4.3.2 Path TraceClearing At The Trace Destination Node

The following steps shall be performed at the trace destination node when the X flag is set to “1” and after
the node applied the procedures of section 4.3.1.2:

*  While performing the procedures of section 4.3.1.2,the trace destination node shall verify that it has
reachability to the next transit identified in the DTL stack (if this is not the DTL Terminator) or to the
called party number or specified transit network (if this is the DTL Terminator). If the trace
destination node does not have reachability, or if, according to local information, it does not have
sufficient resources to accept the connection or party on either the incoming interface or on any
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interface over which the connection or party may be progressed, call clearing procedures shall be
followed as specified in Section 4.3.3, and the remaining procedures in this section shall be ignored.

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

e The cause code in the Cause information element shall be set to causer#&i, Unspecified.”

» Standard PNNI procedures for call clearing shall apply, causing the RELEASE, RELEASE
COMPLETE, or ADD PARTY 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 a result of processing either a received SETUP
or ADD PARTY message, or as a result of receiving a call clearing message where alternate routing was
attempted but failed (e.g. an entry border node propagating a call clearing), or as a result of receiving a call
clearing message where a “link blocked” crankback is generated from a "Call or party has been blocked at
the succeeding end of this interface" crankback.. As such, the "current message" referenced below could be
any of SETUP, ADD PARTY, RELEASE, RELEASE COMPLETE, ADD PARTY REJECT. If the C flag

in the Saved Original Trace transit list information element is set to 0, then normal call or party clearing

and crankback procedures shall be followed. The Trace transit list information element shall not be

included in the RELEASE, RELEASE COMPLETE, or ADD PARTY REJECT message generated by this
node. If this is the 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 C flag in the Saved Original Trace transit list is set to 1 then

» Ifthe Trace status field in the Saved Modified Trace transit list is other than “trace in progress”, the
Saved Modified Trace transit list shall be copied to the RELEASE, RELEASE COMPLETE, or ADD
PARTY REJECT message. If this is the 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 status field 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
Trace transit 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 level node.
The logical port ID shall be set to zero.

» If this node is the DTL originator or the call or party is cleared without crankback, then the Trace
status field 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.

» Ifthe call or party is cleared with crankback and this node is 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

e If this is the trace source node, then the procedures of Section 4.3.4.4 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 a node receives a cal clearing message, the procedures of Section 4.3.4.1 or 4.3.4.3 shall be applied
as appropriate. Additionaly, if the node is also the trace source node, the procedures of Section 4.3.4.4
shall be applied as well.

4.3.4.1 Procedures When Receiving a Call Clearing Message at a Node That Is Not
The Trace Destination Node

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

1. Receipt of acall clearing message without a Crankback information element.

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

3. Receipt of acall clearing message containing a Crankback information element when this node is
allowed to perform alternate routing.

1. If thereceived RELEASE, RELEASE COMPLETE, DROP PARTY or ADD PARTY REJECT
message does not contain a Crankback information element, then

« |f thecall clearing message contains a Trace transit list information element, then
e |f thisnode refused to participate in the path trace, then

e |ftheCflaginthe Saved Original Tracetransit 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 Section 4.3.4.4 shall apply.
« |f thecdll clearing message does not contain a Trace transit list information element then

e |ftheCflaginthe Saved Original Trace transit list information element is set to 1, then the Saved
Modified Tracetransit list information element shall be included in the call clearing message. If
the Trace status is "trace in progress’, then the Trace status shall be set to "trace incomplete'”.

« |fthe Cflaginthe Saved Original Tracetransit list information element is set to 0, then normal
call clearing procedures apply and no Trace transit list information element shall beincluded in
the call clearing message.

« |If thisnodeisthe trace source node, the procedures of Section 4.3.5.3 shall apply.

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

» theBlocked transit typeis "call or party has been blocked at the succeeding end of this interface”, or
e thisnodeisDTL originator, or

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

« |f this node refused to participate in the path trace or this is the trace destination node, then if thereisa
Tracetrangit list information element in the received call clearing message, it shall be deleted.

* If thereisaTracetransit list information element in the RELEASE, RELEASE COMPLETE, or ADD
PARTY REJECT message, then

» If the Cflaginthe Saved Original Tracetransit list is set to 1, then
» If thisisthe trace source node, then the procedures of Section 4.3.4.4 shall apply.

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

e |ftheCflaginthe Saved Original Trace transit list is set to O, then the Trace transit list
information element shall be removed from the call clearing message.

* |f thereisno Trace transit list information element in the RELEASE, RELEASE COMPLETE, or
ADD PARTY REJECT message, then.

» If the Cflagin the Saved Original Trace transit list information element is set to O then normal call
clearing procedures apply and no Trace transit list information element shall be included in the
call clearing message.

» If the Cflagin 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 status in 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 val ues from the received
Crankback information element.

e Otherwise (the Trace statusin the Saved Modified Trace transit list information element is not
"trace in progress'), nothing further is added to the Trace transit list information element at
thistime.

» If thisisthe trace source node, then the procedures of Section 4.3.4.4 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:

» theBlocked transit typeis "call or party has been blocked at the succeeding end of thisinterface",
e thisnodeisDTL originator, or

« thisnodeisan entry border node that generated DTLsfor 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 as follows:

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

» If the Cflaginthe Saved Original Trace transit list information element is set to O then

» If the Trace status in the Saved Original Trace transit list information element is set to "trace in
progress’, then the Saved Original Trace transit list shall be used as the Current Trace transit list
information element.

e |f the Trace statusin the Saved Original Trace transit list information element is not set to "trace in
progress’, then there is no Current Trace transit list information element.
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e |ftheCflaginthe Saved Origina Tracetransit list information element is set to 1, then

e |f 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 as the Current Trace transit list information element, otherwise, thereisno
Current Trace transit list information element.

« |f 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 status in 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 trangit 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 statusin the Saved Modified Trace transit list information element is not
"trace in progress'), thereis no Current Trace transit list information element.

4.3.4.2 Proceduresat 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:

e |f thereisaCurrent 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 a new logical node/ logical port entry and crankback
field to be added to the message’s Trace transit list information element.

4.3.4.3 Procedures at a Trace Destination Node

If aRELEASE, RELEASE COMPLETE, DROP PARTY or ADD PARTY REJECT messageisreceived at
a trace destination node and the received message does not contain a Crankback information element, then

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

e |f the Trace status field in the message is set to "trace in progress’, then it shall be set to "trace
completed normally".

e 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 Sections 4.3.4.1 or 4.3.4.3 shall 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 non-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 Trace transit 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 status field is set to "trace in
progress’, then it shall be changed to "trace incomplete”.

4.3.5 Proceduresat a Node Receiving a Call Accept M essage

When anode receives a call accept message, the procedures of Section 4.3.5.1 or 4.3.5.2 shall be applied as
appropriate. Additionally, if the node is also the trace source node, the procedures of Section 4.3.5.3 shall
be applied as well.

4.3.5.1 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 status field 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.

4.3.5.2 Proceduresat a Trace Destination Node

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

« Ifthe Trace status field 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
field is set to "trace in progress"”, then it shall be changed to "trace incomplete".

436 TraceTranst 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 list information 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
The following procedures apply:

e atany 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
as the Saved Modified Trace transit 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 0, the trace source node shall set the IE
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 IE
instruction field flag in the Trace transit list information element to “follow explicit instructions” and the IE
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 is recommended that networks be configured so that
the Pass along request bit is set to “pass along request”. This will 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,
all 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 links traversed by an existing
connection. The trace information may also include VPI/VCI and DLCI values, call reference values and
endpoint reference values, if indicated by the flags in 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 is accumulated 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 UNIs from
the calling party to the called party.

4— Nehwork 4’

Trace Trace
Source Source Intermediate Destination Destination
Terminad Node Node Node Termina
UNI PNNI PNNI UNI
< Call/Connection between Source and Destination Terminals Is Active >
TRACE CONN
TRACE CONN

/ TRACE CONN ACK

TRACE CONN ACK

Figure 5-1 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
trace flags.

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.
b) If the V flag is set, the VPI/VCI used on the trace source interface.
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c) If the A flag is set, the call reference used on the trace source interface.

The trace source node then adds its own node ID and its outgoing port ID and 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 flagis set, the VPI/V CI value on the incoming interface.
b) If the A flag is set, the call reference value on the incoming interface.

The intermediate node then adds its own node ID and the outgoing port ID and forwards the TRACE
CONNECTION message to the next node.

4. Thetrace destination node adds information about the incoming interface (VPI/VCI, call reference) to
the Trace transit list information element in the same manner as intermediate nodes. It then adds its
own node ID and outgoing port ID. Information about the destination UNI interface is also added as
follows:

a) If the V flag is set, the VPI/V CI used on the destination UNI.
b) If the A flag is set, the call reference used on the destination UNI.

The trace destination node sets the Trace status field to “trace completed normally”, creates a 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. Atthe trace source node, the Trace transit list information element is removed from the TRACE
CONNECTION ACKNOWLEDGE message and saved for retrieval by network management. The
TRACE CONNECTION ACKNOWLEDGE message is not progressed further by the trace source
node.

Figure 5-2 demonstrates tracing of an established point-to-point SVC connection between ATM UNIs from
the called party to the calling party. The steps followed are analogous to those described for Figure 5-1.
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<— Nehwork 4’

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

| e

TRACE CONN

| e

TRACE CONN ACK \

TRACE CONN ACK

Figure 5-2 Sample M essage Sequence for Connection Trace Towar dsthe 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-
T/PNNI 1.0 in Section 6.3.1/PNNI 1.0, Table 6-2/PNNI 1.0 in Section 6.3.2/PNNI 1.0 and Table 6-
3/PNNI 1.0in Section 6.3.3/PNNI 1.0.

Table5-2 Connection Trace Additional Codings

Meaning

321
1 0 0| TRACE CONNECTION
1 0 1| TRACE CONNECTION ACKNOWLEDGE
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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
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 6.4.8.1/PNNI 1.0 o 7
Tracetransit list 31 M 33-1466

Note 1 - Included only when the call reference identifies a point-to-multipoint connection.

Figure 5-3 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 6.4.8.1/PNNI 1.0 oD 7
Tracetransit list 31 M 33-1466

Note 1 - 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.

Figure5-4 TRACE CONNECTION ACKNOWLEDGE message contents

5.3 Connection Trace Procedures

[NORMATIVE]
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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) and A (call/endpoint
reference) flagsin the Trace transit list information element. If the V flag is set 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 is set to 1, the call reference values used on each link, and endpoint
reference values for point-to-multipoint connections, are recorded. Theflags 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.

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 trangit 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 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.

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 messageis 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.

»  Otherwiseg, 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.

« Otherwise, if the Trace status in the Trace transit list information element is not “trace in
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 this node is the trace source node and the direction of the trace is incoming 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 this interface) or identifying the
trace source interface from which the path trace is initiated;

3. Ifthe Vflagis setto 1 and

< this node is the trace source node and the trace direction is specified as the incoming direction
from the trace source interface, then:
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« if thetrace sourceinterfaceisan ATM interface, aVPI/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 source interface, not the VPCI),

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

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

4, IftheAflagissettoland

« thisnodeisthe 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 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,

« thisnodeis 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 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. Thelogical 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 towards the trace source
node;

6. One logical node / logical port entry where the logical node ID specifies the lowest level logical node
and

< if this node is not the trace destination node, the logical port specifies the outgoing interface on
which the TRACE CONNECTION 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
a PNNI interface and no logical port ID is assigned to this interface) or specifies the next link
traversed by the connection or party;

7. 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.

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

e If the trace destination interface is an 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;
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e |f thetrace destination interface is not 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.

9. If thisnode 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, a call reference entry for the trace destination interface including the endpoint
reference for point-to-multipoint connections.

The trace 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:

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

« If the Trace status is "trace in progress”, then the node shall set the Trace status in the Trace transit list
information element to “trace incomplete”

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

5.3.2 Processinga TRACE CONNECTION ACKNOWLEDGE M essage

When a node 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
examine the first 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 node id, it
shall save the Trace transit list information and terminate the progression of the message. If the first logical
node id of the trace transit list does not correspond to the trace source node’s id, 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:

e 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 a TRACE
CONNECTION message (not necessarily during processing of the Trace transit list information
element).

The node shall set the Trace status to "trace has exceeded information element length limitations" or "trace
has exceeded message length limitations," as appropriate.
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The node shall copy the Trace transit list information element from the TRACE CONNECTION message
to aTRACE CONNECTION ACKNOWLEDGE 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”. Itis recommended 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”. This will 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, no trace
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 Pass along request bit is ever set to
“pass along request” in a given network, all nodes at the edge of the network should support connection
trace functionality. Otherwise there will be some risk 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 1.0 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 Implementation
Conformance Statement (PICS).

A.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, givenin 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 (See also ITU
telecommunication X.291 (1995)).

[3] PNNI Addendum for Path and Connection Trace

[4] Private Network to Network Interface V1.0, The ATM Forum Technical Committee, af-pnni-0055.000
[5] Private Network to Network Interface V 1.0, The ATM Forum Technical Committee, af-pnni-0081.000

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

A.1.3 Dé€finitions

This following terms defined in ISO/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.

 APICS proforma is 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.E. Information Element
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.
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(0] Optional (may be selected to suit the implementation, provided that any requirements applicable to
the options are observed)

O.n Optional, but support is required for either at least one or only one of the options in the group
labelled with the same numeral "n".

PICS  Protocol Implementation Conformance Statement

SUT  System under test

A.15 Conformance

The supplier of a protocol implementation which is claimed to conform to the ATM Forum PNNI
signalling Addendum for the support of Path Trace is 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 Identification of the Implementation
Implementation Under Test (IUT) Identification

IUT Name:

IUT Version:

System Under Test (SUT) Identification

SUT Name:

Hardware Configuration:

Operating System:

Product Supplier

Name:

Address:

Telephone Number:

Facsimile Number :

Email Address:

Additional Information:

Client
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Name:

Address:

Telephone Number:

fb-cs-0141.000
March, 2000

Facsimile Number :

Email Address:

Additional Information:

PICS Contact Person

Name:

Address:

Telephone Number:

Facsimile Number :

Email Address:

Additional Infor mation:

Pl CS/System Confor mance 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 confor mance

The implementation described in this PICS meets all of the mandatory requirements of the reference

protocol.

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

A.3.2 Instructionsfor 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 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 compl ete 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 Proforma is being written.

A.3.3 Major Capability (MC)

Item Item Description Status Condition Reference Support

Number for status

MC 1 Does the 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 all trace status codes? M 31 Yes No__

SC4 Doesthe IUT support crankback tracing? M 3.1;43.1.2; Yes No__

433,434

SC5 Doesthe IUT support Path Trace with out M 3.1;43.12 Yes No__
crankback information? 4.3.3;4.3.4

SC6 Doesthe IUT support call clearing at trace M 3.1;432 Yes No__
destination?

SC7 Doesthe IUT support VPI/VCI tracing? M 31,4312 Yes No_

SC8 Doesthe IUT support Frame Relay interface (0] 3.1;43.12 Yes No_
as the trace source/destination interface ?

SC9 Isthe IUT capable of recognising and M 3.1;43.1.2 Yes No__
interpreting the encoding of DLCIS?

SC 10 Doesthe IUT support call reference value M 3.1;43.12 Yes No_
tracing?

SC11 Doesthe IUT support endpoint reference M 3.1;43.12 Yes No_
value tracing?

SC12 Doesthe IUT support insertion of Vendor o 31,4312 Yes No__
Specific Information?

SC 13 Isthe IUT capable of recognising the M 3.1;43.1.2 Yes No
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presence and length of the Vendor Specific
octet group ?

SC14

Doesthe IUT support the tracing of
Connection Oriented Bearer Independent
(CO-BlI) calls?

MC2.3 from
[GFS]

431

Yes No__

SC 15

Doesthe IUT support PNNI Crankback Gap
tracing?

31,4312

Yes No__

SC 16

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__

SC 17

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

3.1,431.2

Yes No__

SC 18

Does the IUT recognise the PNNI trace
continuation refusal indicator?

31

Yes No__

SC 19

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

31,4343

Yes No__

SC 20

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

31

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

TTLF 1

Is the TTL information element encoded
according to the format described in Secti
3.1?

on

3.1

Yes__No__

TTLF 2

Does the IUT support a maximum TTL
information element length of at least 146
octets?

421

Yes__No__

TTLF 3

Does the IUT support a maximum TTL
information element length that is larger
than 1466 octets?

4.2.1

Yes No__

TTLF 4

If the IUT supports &TL information
element that is greater than 1466 octets,
what is the maximum size of TTL
information element supported?

TTLF 3

421

TTLF 5

Does the IUT add at most one of each oc
group into theT TL, in order of ascending

et M

octet group number, each time it processés a

message, with the following exceptions:

* A node may add multiple instances 0
octet group 17. When octet group 17
is added , it must immediately follow
either
* Octet 6,

* Anoctet group 12,
e« An octet group 16, or
e Another octet group 16.
* Anode attempting alternate routing

may add instances of octet groups 12

through 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 throu
11 in order (according to the
procedures specified in 4.3.1.2), afte

f

3.1 Note 1

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

octet group 12 or one or more octet
groups 17 that themselves follow octet
group 12, in addition to any instances
of octet groups 8 through 11
(according to the procedures specified
in 4.3.1.2) that it adds prior to octet
group 12 according to the normal
sequence.

TTLF 6 Isthe IUT when acting as the trace source M SC8 3.1;4.3.1.2 Yes_ No_|
node capable of interpreting the encoding of
the DLCI (octet group 9), even if it doesn’
support Frame Relay?

Comments

A.3.6 Proceduresand Errorsfor Path Trace (PEPT)

Item Item Description Status | Condition | Reference Support
for status
PEPT 1 Is the IUT when acting as the trace source M 43.1.1 Yes_ No__
node capable of setting the C, V and A flags
to ‘0’ and '1'?
PEPT 2 Does the IUT when acting as the trace M 4311 Yes__No__

source node set the V flag and the A flag {
zero if the X flag is set to 1?

O

PEPT 3 Does the IUT set the V flag to zero when M SC 13 431 Yes No_
tracing Connection Oriented Bearer
Independent (CO-BI) calls?

PEPT 4 In the subsequent questions in this section, M SC 13 431 Yes_ No__
does the term SETUP message apply to
both SETUP and CO-BI SET UP messagegs
except incases where the V flag is set?

PEPT 5 After adding the flags field to the TTL M 43.1.1 Yes No__
information element ,Does the IUT when
acting as the trace source node add the Trace
Status field with a value set to “trace in
progress”?

PEPT 6 If aTracetransit list information M 4311 Yes_ No_
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 a trace source
node)?

PEPT 7 Whenever a SETUP or ADD PARTY M 4312 Yes_ No__
message is received containing a Trace
transit list information element with the
Trace Status field not set to “trace in
progress”, does the 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?

PEPT 8 If the Trace status field is not set to “trace
progress” and the X flag is set to ‘1’, doeg

in M 4312 Yes_ No__
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for status
the lUT

e 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?

PEPT 9 Does the IUT when acting as the trace M 4.3.1.2 Yes No_
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 this interface) or identifying the trace
source interface from which the path trace
initiated?

S

PEPT 10 If the V flag is set to ‘1’ and the trace soufce M SC6 4.3.1.2 Yes__ No__
interface is an ATM interface, does the IUT
when acting as the trace source node add|a
VPI/VCI entry for the trace source
interface?

PEPT 11 | Ifthe V flagis set to 1 and the trace source M SC7 43.1.2 Yes No_
interface is a FR interface and 1:1 mappin
is used between the Frame Relay and AT
connections, does the IUT when acting as
the trace source node add a DLCI entry for
the trace source interface?

=Q

PEPT 12 | Ifthe V flag is set to 1 and the trace sour¢e O SC6 43.1.2 Yes_ No_ |
interface is neither an ATM interface nor a|
FR interface (e.g. circuit emulation service|
does the IUT when acting as the trace soyrce
node add a VPI/VCI entry for the trace
source interface?

PEPT13 If the V flag is set to ‘1’ and the IUT isnotf M SC6 4.3.1.2 Yes__No__
the trace source node, does the IUT add 4
VPI/VCI entry for the incoming interface on
which the SETUP/ADD PARTY message
was received?

PEPT14 If the A flag is set to 1, the connection leg onM SC9 43.1.2 Yes_ No__
the trace source interface is switched and
the trace source interfacepports a Call
reference that can be specified in 3 octets
does the IUT when acting as the trace soyrce
node add a Call Reference entry for the
trace source interface?

PEPT15 If the A flag is set to 1 and the IUT is not the M SC9 4.3.1.2 Yes__ No__
trace source node, does the IUT add a Ca
Reference entry for the incoming interface
on which the SETUP/CO-BI SETUP/ADD
PARTY was received?

PEPT 16 | Ifthe Aflagis setto 1, andthe IUTisnotf M SC10;SC | 4.3.1.2 Yes_ No_
the trace source node, does the IUT also 2
include the endpoint reference value for
point-to-multipoint connections for the
interface on which the SETUP/ADD
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PARTY was received?

PEPT 17 | If theIUT refusesto participate in path M 4312 Yes No__
traces received over the incoming interface,
doesthe IUT add a Logical node/Logical
port entry containing its lowest level logica
node ID and alogical port identifier value
set to zero?

PEPT 18 | If the IUT refusesto participate in path M SC 16 4312 Yes No__
traces received over the incoming interface,
doesthe IUT add the Trace Continuation
refusal indicator to the TTL information
eement ?

PEPT 19 | If the IUT refusesto participatein path M 4312 Yes No__
traces received over the incoming interface
and X flag is set to zero, does the IUT
remove the TTL information element before
progressing the SETUP or ADD PARTY
message towards the called party?

PEPT 20 | If the IUT refusesto participatein path M 4.3.1.2 Yes No_

traces received over the incoming interface

and the X flagisset to 1, doesthe IUT:

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

= copy the TTL information element
from the SETUP or ADD PARTY
message into the RELEASE,
RELEASE COMPLETE or ADD
PARTY REJECT message before
progressing the message towards the
trace source node ?

= The Trace status shall be set to “trace
incomplete™?

PEPT 21 | Does the IUT add a Logical node/logical M 4.3.1.2 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 th
IUT is the trace destination node ?

D

PEPT 22 If the IUT is the trace destination node, the M SC6 4.3.1.2 Yes__ No__
V flag is set to 1 and the trace destination
interface is an ATM interface, does the IUT
add a VPI/VCI entry for the trace
destination interface?

PEPT 23 | Ifthe IUT is the trace destination node, the M SC7 43.1.2 Yes No_
V flag is set to 1 and the trace destination
interface is a FR interface and 1:1 mapping
is used between the Frame Relay and ATM
connection, does the IUT add a DLCI entr
for the trace destination interface?

PEPT 24 | Ifthe IUT is the trace destination node, the O SC6 43.1.2 Yes_ No_ |
V flag is set to 1 and the terminating
interface is neither an ATM interface nor HR
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interface (e.g. circuit emulation service),
doesthe IUT add a VPI/VCI entry for the
terminating interface?

PEPT 25

If the IUT is the trace destination node, the
A flagis 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?

4312

Yes No__

PEPT 26

If aSETUP/ADD PARTY messageis
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?

4312

Yes No__

PEPT 27

If the IUT isthe trace destination node, the
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?

432

Yes No__

PEPT 28

If the IUT isthe trace destination node, the
X flag is set to 1,and the IUT does not have
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?

432

Yes No__

PEPT 29

If the X flagissetto 1 and after the IlUT

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 complet
normally”, if the trace status was set t
“trace in progress”?

SC5

4.3.2

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,
does the IUT when acting as the trace
destination node set the cause code to #3
“normal, unspecified” and follow standard
PNNI procedures for call clearing?

SC5

4.3.2

Yes_ No

PEPT 31

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

SC 4a

4.3.3

Yes No__
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for status

Support

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
(4.34.9)?

SC 4a 433 Yes No__

PEPT 33

If the C flag in the Saved Original TTL is set

to 1 and the trace status field in the Saved

Modified TTL is other than “trace in

progress”, does the IUT

- copy the Saved Modified TTL
information element into the
RELEASE, RELEASE COMPLETE,
or ADD PARTY REJECT message?

- When acting as a trace sourcale
follow the procedures in section
(4.3.4.5)?

Sc4 433 Yes_ No__

PEPT 34

If the trace status field in the Saved
Modified TTL information element is set tq
“trace in progress”, does the IUT place the
Saved Modified TTL information element
into the RELEASE, RELEASE
COMPLETE OR ADD PART REJECT
message generated by the node toward th
calling party and

- if this node did not refuse to participate

in this path trace and no logical
node/logical port entry has been addg
to the TTL information element for

this node during the processing of the

current message, does the IUT add g
logical node/logical port entry
containing the logical node ID of the
lowest level node and the logical port
set to zero?

- If this node is the DTL originator or
the call/party is cleared without
crankback, does the IUT set the Trac]
status field in the TTL information
element to “trace incomplete” and no
crankback field shall be added to the
TTL information element?

- Ifthe call/party is cleared with
crankback and this node is not the D]
originator, does the IUT add a
crankback field to the TTL informatio
element with the appropriate
crankback cause and Blocked Transi
Type values from the generated
cranckback information element?

- If this is the trace source node, does
IUT apply the procedures Section
(4.3.4)?

r.

n

[

the

SC4 4.3.3 Yes_ No__

PEPT 35

If the call clearing message is being sent
towards the called party or if a CONNECT

or ADD PARTY ACKNOWLEDGE

434 Yes_ No__

Page 51 of 120

ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

Item Item Description Status | Condition | Reference Support
for status

message has already been sent toward the
caling party, does IUT ignore the
proceduresin section (4.3.4)?

PEPT 36 | If thereceived RELEASE, RELEASE M 4.3.4.1 Yes__No__
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 Origina

TTL information element is set to ‘1’, does
the IUT replace the TTL information
element in the received call clearing
message by the Saved Modified TTL
information element in the received call
clearing message?

PEPT 37 If the received RELEASE, RELEASE M 4.3.4.1 Yes__No__
COMPLETE,DROP PARTY or ADD
PARTY REJECT message does not contain
a Crankback information element, the
message contains TTL information elemer
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?

—

PEPT 38 | If the received RELEASE, RELEASE M 4.34.1 Yes_ No__
COMPLETE, DROP PARTY OR ADD
PARTY REJECT message does not contain
a Crankback information element, the
message contains TTL information elemern
and the IUT is not a trace source node, dges
the IUT pass the TTL information element
in the call clearing message?

—

PEPT 39 If the received RELEASE, RELEASE M 4341 Yes No__
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 a trace source node, does the
IUT follow the procedures in section
4.3.4.57?

PEPT 40 | If the received RELEASE, RELEASE M 4.34.1 Yes_ No__
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 is set to ‘1’, does
the IUT
- include the Saved Modified TTL
information element in the call clearing
message?
- Set the Trace status field to “trace
incomplete”, if the field is set to “trace
in progress”?

PEPT 41 | If the received RELEASE, RELEASE M 4341 Yes No__
COMPLETE, DROP PARTY or ADD
PARTY REJECT message does not contain
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for status

a Crankback information element, the

message does not contain TTL information

element and the C flag in the Saved Original

TTL information element is set to ‘0’, does

the IUT

- follow normal call clearing
procedures?

- not include TTL information element
in the call clearing message?

PEPT 42 If the received RELEASE, RELEASE M 4.3.4.1 Yes__ No__
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 a trace
source node, does the IUT follow the
procedures in section 4.3.4.5?

PEPT 43 | If the received RELEASE, RELEASE M SC4 434.1 Yes__ No__

COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, and

- the IUT is not 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 has a TTL

information element, does the IUT act as

no TTL information element was received

o —h

PEPT 44 | If the received RELEASE, RELEASE M SC4 4.3.4.1 Yes_ No__
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, ang
- the IUT is not 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 has a TTL
information element, the C flag in the Saved
Original TTL information element is set to
‘1’ and the IUT is acting as a trace source
node, does the IUT follow the procedures pf
section 4.3.4.5?

PEPT 45 | If the received RELEASE, RELEASE M SC4, SCl6| 4.34.1 Yes__No_ |
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, and
- the IUT is not DTL originator, and
- the IUT is not an entry border node
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that generated DTLs for 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?

PEPT 46

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, ang
- the IUT is not 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 has a TTL
information element, the C flag in the Save
Original TTL information element is set to
‘1" and the IUT is not the trace source nod
does the IUT pass the received TTL
information element toward the trace sour
node in the call clearing message?

xd

ce

SC4

43.4.1

Yes_ No__

PEPT 47

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback informatio|
element and
- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, and
- the IUT is not 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 has a TTL
information element 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?

SC4

4.3.4.1

Yes No__

PEPT 48

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, ang

- the IUT is not 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 does not conta

TTL information element and the C flag in

na

SC4

4.3.4.1

Yes No__
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the Saved Origina TTL information element

is set to ‘'0’, does the IUT

- follow normal call clearing
procedures?

- no TTL information element shall be

included in the call clearing messagepP

PEPT 49

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, ang

- the IUT is not 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 does not contajn a

TTL information , the C flag in the Saved
Original TTL information element is set to
‘0’ , does the IUT apply normal call clearing

procedures and no TTL information element

shall be included in the call clearing
message?

SC4

4.3.4.1

Yes No__

PEPT 50

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, and

- the IUT is not 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 does not contajn a

TTL information element and the C flag in
the Saved Original TTL information eleme
is set to ‘1’, does the IUT include the Save
Modified TTL information element in the
call clearing message?

Q=

SC4

43.4.1

Yes__ No__

PEPT 51

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT

message contains a Crankback information

element and

- the Blocked transit type is not “call or|
party has been blocked at the
succeeding end of this interface”, and

- the IUT is not 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 does not contajn a

TTL information element, the C flag in the
Saved Original TTL information element is
set to ‘1’ and the Trace status in the Save

Modified TTL information element is “tracéj

SC4

4.3.4.1

Yes No__
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in progress”, does the IUT append a
Crankback gap indicator in the 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?

PEPT 52

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback information
element and
- The Blocked transit type is not “call or

party has been blocked at the
succeeding end of this interface”, ang
- the IUT is not 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 does not contajn a

TTL information element, the C flag in the
Saved Original TTL information element is
set to ‘1’, and the Trace status in the Saved
Modified TTL information element is not
“trace in progress”, does the IUT perform no
further processing of the TTL information
element?

SC4

4.3.4.1

Yes No__

PEPT 53

If the received 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 this interface”, or

- the IUT is a DTL originator, or

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

if the IUT refuses to participate in the path

trace, does the IUT follow the procedures pf

section 4.3.4.2 and there is no current TTL

information element?

SC4

4.3.4.1

Yes_ |

No__

PEPT 54

If the received 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 this interface”, or

- the IUT is a DTL originator, or

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

if the C flag in the Saved Original TTL

information element is set to ‘0’,

does the IUT follow the procedures in

section 4.3.4.2 with the current TTL

determined as follows:

SC4

4.3.4.1

Yes |

No__
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- if the trace status in the Saved Origina
TTL information element is set to
“trace in progress”, use the Saved
Original TTL information as the
Current TTL information element ?

if the Trace Status field in the Saved

Original TTL is not set to “trace in progress’

have no Current TTL information element?

PEPT 55

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

- The Blocked transit type is “call or
party has been blocked at the
succeeding end of this interface”, or

- the IUT is a DTL originator, or

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

if the C flag in the Saved Original TTL

information element is set to ‘1’,if the IUT i

not the trace destination node and if a TTL

information element is present in the
received RELEASE, RELEASE

COMPLETE or ADD PARTY REJECT

message, does the IUT

- save the received TTL information
element as the Saved Modified TTL
information element?

- use the received TTL as a current TT|
information element in the procedure
of section 4.3.4.2, if the Trace Status
field is in “trace in progress”?

use no current TTL information element in

the procedures of section 4.3.4.2, if the trg

status field is not set to “trace in progress”

(2]

2

SC4

43.4.1

Yes__ No__

PEPT 56

If the received RELEASE, RELEASE
COMPLETE OR ADD PARTY REJECT
message contains a Crankback informatio|
element and if either
- The Blocked transit type is “call or
party has been blocked at the
succeeding end of this interface”, or
- the IUT is a DTL originator, or
- the IUT is an entry border node that
generated DTLs for this call of equal
or higher level than the crankback
level,
if the C flag in the Saved Original TTL
information element is set to ‘1’ , and if the
Trace status in the Saved modified TTL
information element is “trace in progress”
and if either this is the trace destination ng
or no TTL information element is present
the received RELEASE, RELEASE
COMPLETE or ADD PARTY REJECT
message, does the IUT append a Crankbg
field indicator to the Saved Modified TTL

=]

1ck

information element followed by a

SC4

4.3.4.1

Yes No__
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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?

PEPT 57

If the received 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 this interface”, or
- the IUT is a DTL originator, or
- the IUT is an entry border node that
generated DTLs for this call of equal
or higher level than the crankback
level,
if the C flag in the Saved Original TTL
information element is set to ‘1’, and if the
Trace status in the Saved modified TTL
information element is not “trace in
progress” and if either this is the trace
destination node or no TTL information
element is present in the received
RELEASE, RELEASE COMPLETE or
ADD PARTY REJECT message, does the
IUT use no Current TTL information
element in the procedures of section
4.3.4.2,?

SC4

43.4.1

Yes__ No__

PEPT 58

If the IUT is attempting alternate routing and M

there is a current TTL information elementj,
does the 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) ?

4.3.4.2

Yes__ No__

PEPT 59

If the IUT does not attempt alternate routing M

or if alternate routing fails for any reason,

does the IUT apply the procedures in sectjon

4.3.3 (if they have not yet been applied as
already)?

4.3.4.2

Yes__No__

PEPT 60

If a RELEASE, RELEASE COMPLETE,
DROP PARTY or ADD PARTY REJECT
message is received that does not contain
crankback information element, does the
IUT, when acting as a trace destination
node:

« copy the Saved Modified Trace transi
list information element into the call
clearing message?

» set the trace status field in the TTL
information element inserted into the
call clearing message to “trace
completed normally” if the trace status
field in TTL information element is
set to “trace in progress”?

a

SC4

4.3.4.3

Yes_ No
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Item Item Description Status | Condition | Reference Support
for status
e commence normal call clearing
procedures?
PEPT 61 If aRELEASE, RELEASE COMPLETE, or M SC4 4343 Yes No__

ADD PARTY REJECT messageis received
over a PNNI 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

PEPT 62 If aRELEASE, RELEASE COMPLETE, or M SC4 4343 Yes No__
ADD PARTY REJECT messageis received
over anon PNNI interface that does contain
a crankback information element, doesthe

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?

PEPT 63 | Doesthe I[UT when acting as a Trace source M 4.3.4.4 Yes No_
node remove the TTL information element
and change the Trace status field to “trace
complete” if the field is set to “trace in
progress” before progressing a RELEASE
RELEASE COMPLETE, DROP PARTY or
ADD PARTY REJECT message towards the
calling party if the message contains the I ?

n

PEPT 64 | If the received CONNECT/ADD PARTY M 4.35.1 Yes_ No__

ACKNOWLEDGE does not contain TTL

information element or the IUT refuse to

participate in path trace, does the IUT:

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

= f the Trace status field in the messag
was set to ‘trace in progress’ ,set the
Trace Status field to “trace
incomplete™?

11

PEPT 65 If the received CONNECT/ADD PARTY M 4.35.1 Yes__No__
ACKNOWLEDGE contains a TTL
information element and the IUT did not
refuse to participate in path tracing, does the
IUT that is not acting as a Trace souncele
propagate the TTL information element
unmodified?

PEPT 66 Does the IUT, when acting as the trace M 4352 Yes__No__
destination node, add the Saved Modified
TTL information element to the CONNECT
or ADD PARTY ACKNOWLEDGE
message?

PEPT 67 | Does the IUT, when acting as the trace M 4.3.5.2 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 tg
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Item

Item Description

Status

Condition
for status

Reference

Support

“trace in progress” ?

PEPT 68

Does the IUT, when acting as the trace
source node, remove the TTL information
element before progressing a CONNECT
ADD PARTY ACKNOWLEDGE message
towards the calling party and if the Trace
status field is set to “trace in progress”, the
does the IUT change it to “trace
incomplete™?

=]

4.35.3

Yes__No

PEPT 69

If the length of the TTL information
element exceeds the maximum length or t
maximum message length is exceeded at
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), does the IUT s
the Trace Status field to “trace has exceed
information element length limitations” or
“trace has exceeded message length
limitations” as appropriate?

any

et

4.3.7

Yes__No__

PEPT 70

If the length of the TTL information
element exceeds the maximum length at g
point during tracing or the maximum
message length is exceeded at any point

ny

during message processing and the X flag is

set to 1, does the IUT release the
connection/party by sending a RELEASE,
RELEASE COMPLETE, or ADD PARTY
REJECT message with cause code in the
Cause information element set to cause #
“normal, unspecified” including the TTL
information element?

B1

SC5

4.3.7

Yes_ No_

PEPT 71

If the length of the TTL information eleme
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
zero, does the IUT
» save the TTL information element

locally as Saved Modified Trace trans|
list and remove the TTL information
element,
save the current TTL as the Saved Origing
TTL, if the TTL information element has ng

—

1

yet been saved as the Saved Original TTL|

N —~+

SC5

4.3.7

Yes__ No__

Comments

A.3.7 General Errorsand Compatibility (GEC)

Item
Number

Item Description

Status

Condition
for status

Reference

Support

GEC1
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If the X flag is set to zero, does the IUT
when acting as the trace source node set t
information element instruction field flag in
the trace transit list information element to
“follow explicit instructions” and the
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information element |E action indicator to
“discard information element and proceed”

~NJ

GEC 2 If the X flag is set to 1, does the IUT when| M 4.4 Yes No_
acting as the trace source node set the IE
instruction field flag in the trace transit list
information element to “follow explicit
instructions” and the IE action indicator to
“clear call’?

Comments

A.3.8 Supported Messages (Message structure) (MS)

Item Item Description Status | Condition | Reference | Support
for status
MS 1 Does the IUT support the Trace transit list M 421 Yes_ No__
information element in the CONNECT
message?
MS 2 Does the IUT support the Trace transit list M 422 Yes  No_
information element in the RELEASE
message?
MS 3 Does the IUT support the Trace transit list M 4.2.3 Yes_ No__

information element in the RELEASE
COMPLETE message?

MS 4 Does the IUT support the Trace transit list M 4.2.4 Yes_ No_
information element in the SETUP message?

MS 5 Does the IUT support the Trace transit list M 425 Yes_ No_
information element in the ADD PARTY
message?

MS 6 Does the IUT support the Trace transit list M 4.2.6 Yes_ No__

information element in the ADD PARTY
ACKNOWLEDGE message?

MS 7 Does the IUT support the Trace transit list M 427 Yes_ No_
information element in the ADD PARTY
REJECT message?

MS 8 Does the IUT support the Trace transit list M MC2.3 429 Yes_ No__
information element in the CO-BI SETUP from [GFS]
message?

MS 9 Does the 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 Implementation
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, givenin 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 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 (See also ITU
telecommunication X.291 (1995)).

[3] PNNI Addendum for Path and Connection Trace

[4] Private Network to Network Interface V1.0, The ATM Forum Technical Committee, af-pnni-0055.000

[5] Private Network to Network Interface V 1.0, The ATM Forum Technical Committee, af-pnni-0081.000

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

B.1.3 Definitions

This following terms defined in ISO/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.

 APICS proforma is 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.

B.1.4 Acronyms

I.E. Information Element
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.
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(0] Optional (may be selected to suit the implementation, provided that any requirements applicable to
the options are observed)

O.n Optional, but support is required for either at least one or only one of the optionsin the group
labelled with the same numeral "n".

PICS  Protocol Implementation Conformance Statement

SUT  System under test

B.1.5 Conformance

The supplier of a protocol implementation which is claimed to conform to the ATM Forum PNNI
signalling Addendum for the support of Connection Trace is 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:

Hardware Configuration:

Operating System:

Product Supplier

Name:

Address:

Telephone Number:

Facsimile Number :

Email Address:

Additional Information:

Client
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Name:

Address:

Telephone Number:

fb-cs-0141.000
March, 2000

Facsimile Number :

Email Address:

Additional Information:

PICS Contact Person

Name:

Address:

Telephone Number:

Facsimile Number :

Email Address:

Additional Information:

PICS/System Confor mance 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 Connection Trace in the PNNI Addendum for Path and Connection Trace

Version 1.0.

B.3 PICS Proforma

B.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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[1YES
[INO

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

B.3.2 Instructionsfor 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 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 theitem. 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 Proforma is 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

SC1 Doesthe 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 all 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] 3.1;53 Yes No

SC6 Isthe IUT capable of recognising and M 3.1;53 Yes No__
interpreting the encoding of DLCIS?

SC7 Doesthe IUT support call reference value M 3.1;53 Yes No_
tracing?

SC8 Does the IUT support endpoint reference M 3.1;53 Yes No_
value tracing?

SC9 Doesthe IUT support insertion of Vendor o 31 Yes No__
Specific Information?

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

SC11 Doesthe IUT support the tracing of M MC2.3from | 4.3.1 Yes No__
Connection Oriented Bearer Independent [GFS]
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(CO-BI) connections?

SC 12

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

5.4 Yes_ No__

SC 13

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

5.4 Yes_ No__

SC 14

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

5.4 Yes__No__

SC 15

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

fa O

3.1 Yes_ No__

Comments:

B.3.5 TraceTransit List Format (TTLF)

Item

Item Description

Status

Condition | Reference

for status

Support

TTLF 1

Is the TTL information element encoded
according to the format described in Secti
3.1?

on

3.1 Yes_ No__

TTLF 2

Does the IUT support a maximum TTL

information element length of at least 1466

octets?

421 Yes_ No__

TTLF 3

Does the IUT support a maximum TTL
information element length that is larger
than 1466 octets?

421 Yes_ No__

TTLF 4

If the IUT supports &TL information
element that is greater than 1466 octets,
what is the maximum size of TTL
information element supported?

TTLF 3 421

TTLF 5

Does the IUT add at most one of each oc
group into theT TL information element, in
order of ascending octet group number,
each time it processes a message? with t
following exceptions:

* A node may add multiple instances
of octet group 17. When octet
group 17 isadded , it must
immediately follow either
e Octet 6,

e Anoctet group 12,
e Anoctet group 16, or
e Another octet group 17.

A node attempting alternate routing

may add instances of octet groups 12

through 17, in the proper order, after an

octet group 16 or octet 15.

e The trace destination node may only|
add instances of octet groups 8 throu
11 in order (according to the
procedures specified in 4.3.1.2), afte
octet group 12 or one or more octet
groups 16 that themselves follow octg

et M

D

—

group 12, in addition to any instanceg

3.1 Note 1 Yes_ No__
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Item

Item Description

Status

Condition
for status

Reference

Support

of octet groups 8 through 11
(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
node capable of interpreting the encoding of
the DLCI (octet group 9), even if it doesn’
support Frame Relay?

SC6

3.1;43.1.2

Yes__No__|

TTLF 7

Is the IUT capable of interpreting the
encoding of the Vendor Specific
Information (octet group 16)?

SC10

3.1;43.1.2

Yes__No__|

Comments

B.3.6 Messagesfor Connection Trace (MCT)

Item
Number

Item Description

Status

Condition
for status

Reference

Support

MCT 1

Does the IUT support the TRACE
CONNECTION message?

M

5.21

Yes__ No__

MCT 2

Does the IUT support the TRACE
CONNECTION ACKNOWLEDGE
message?

M

5.2.2

Yes__No__

B.3.7 Proceduresand Errorsfor Connection Trace (PECT)

Item

Item Description

Status

Condition
for status

Reference

Support

PECT 1

Does the IUT when acting as the trace
source node initiate the connection trace K
creating TRACE CONNECTION message
including a TTL information element to be
sent on the outgoing interface in the
appropriate direction?

M

531

Yes_ No__

PECT 2

Does the IUT when originating a TRACE
CONNECTION message setthe C and X
flags to zero in
the TTL information element and ignore it
during processing?

5.3.1

Yes__No__

PECT 3

After adding the Flags field to the TTL
information element , does the IUT when
acting as a trace sournede add the Trace
status field with the value set to “trace in
progress”

531

Yes No_

PECT 4

Does the IUT ignore the V flag when traci
Bearer Independent (CO-BI) calls?

SC11

5.3.1

Yes_ No

PECT 5

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

5.3.1

Yes__No__

PECT 6

If a TRACE CONNECTIOMessage is

received over an incoming interface:

- if the connection or party is in the nul
state , does the IUT treat the TRACE
CONNECTION message as an
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Item Item Description Status | Condition | Reference Support
for status

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,
does the IUT discard the TRACE
CONNECTION ACKNOWLEDGE
message and no further action will be taken?

PECT 7 If aTRACE CONNECTION messageis M 531 Yes No_
received over an incoming interface, the
Trace statusin the TTL information element
is “trace in progress”, the connection/party|
not in the Active /null or a call/party clearin
state on the incoming interface , does the
IuT

» setthe Trace status to “trace
incomplete;

e copy the TTL information element
from the TRACE CONNECTION
message to the TRACE
CONNECTION ACKNOWLEDGE
message;

« send it on the incoming interface?

S

«Q

PECT 8 When the IUT is acting as the trace sour¢e M 531 Yes No_
node and the direction of theate is
incoming from the trace source node, doe
the IUT add the Trace source port identifi
field, with the value either set to zero (if thi
is not a PNNI interface and no logical port
ID is assigned to this interface)or identifyin
the originating logical port from which the
path trace is initiated?

D
=

[

«Q

=]
<

PECT 9 If the V flag is set to ‘1", the trace directio
is specified as the incoming direction from
the trace source interface and the trace
source interface is an ATM interface, does
the IUT when acting as the trace source npde
add a VPI/VCI entry for the trace source
interface?

SC 4 531 Yes_ No__

PECT 10 | Ifthe V flag is set to 1, the trace direction|is M SC5 5.3.1 Yes__ No__
specified as the incoming direction from the
trace source interface, the trace source

interface is a FR interface and 1:1 mappin
is used between the Frame Relay and AT)
connection,, does the IUT when acting as the
trace source node add a DLCI entry for the
trace source interface?

=]

PECT 11 | Ifthe V flag is set to 1 the trace direction

specified as the incoming direction from th
trace source interface and the trace sourc
interface is neither an ATM interface nor a|
FR interface(e.g. Circuit emulation service),
does the IUT when acting as the trace soyrce
node add a VPI/VCI entry for the trace
source interface?

O |sc4 531 Yes_ No__

DD O

PECT 12 | Ifthe Vflagis setto ‘1’ and the IUTisnot M SC4 5.3.1 Yes__No__
the trace source node, does the IUT add g
VPI/VCI entry for the interface on which the
TRACE CONNECTION message was
received?
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Item Item Description Status | Condition | Reference Support

for status
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 | If theA flagisset to 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 IUT aso 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, does the IUT insert the
Trace continuation refusal indicator into the
TTL information element and set the Trace
status to “trace incomplete "?

PECT 18 | If the IUT refuses to participate in M 531 Yes_ No__
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?

PECT 19 | Does the IUT add a logical node/logical pprt M 53.1 Yes__No__

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 th
IUT is the trace destination node?

[)

PECT 20 | If the connection is not in the Active call M 531 Yes No_

state or the party is not in the Active party

state on the outgoing interface, does the IUT

* setthe Trace status to “trace
incomplete”;

e copy the TTL information element
from the TRACE CONNECTION
message to a TRACE CONNECTION
ACKNOWLEDGE message?

« send the message on the incoming
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Item

Item Description

interface?

*  Settozerothelogical portid entry
added in step 6, If the outgoing
interface is not known ?

Status

Condition
for status

Reference

Support

PECT 21

If the IUT isthe trace destination node, the
V flag is set to 1 and the trace destination
interfaceisan ATM interface, doesthe IUT
add aVPI/VCI entry for the trace destination
interface?

531

Yes No__

PECT 22

If the IUT 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, does the IUT add aDLCI
entry for the trace destination interface?

531

Yes No__

PECT 23

If the IUT isthe trace destination node, the
V flag is set to 1 and the trace destination
interface is neither an ATM interface nor a
Frame Relay interface, does the 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 flagis 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 for the trace destination interface?

531

Yes No__

PECT 25

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

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 vaue?

531

Yes No__

PECT 27

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

531

Yes No__

PECT 28

Does the IUT when acting as the 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”?

5.3.1

Yes__No__

PECT 30

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

>

]

5.3.1

Yes__No__
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Item Item Description Status | Condition | Reference Support
for status

e copy the TTL information element
from the TRACE CONNECTION
message to a TRACE CONNECTION
ACKNOWLEDGE message;

« ifthe Trace status is “trace in progress
set the Trace status in the TTL
information element to “trace
incomplete” ;

send the TRACE CONNECTION

ACKNOWLEDGE message on the

incoming interface?

PECT 31 | Ifthe IUT is other than the trace source M 5.3.2 Yes No_
node, does the IUT progress tleegived
TRACE CONNECTION ACKNOWLEDGE
message over the same incoming interface as
the TRACE CONNECTION message was
received?

PECT 32 | When the trace source node receives a M 5.3.2 Yes No_
TRACE CONNECTION ACKNOWLEDGE
message and the first logical node id of th
TTL information element corresponds to the
trace source node’s logical node id, Does
the IUT save the Trace transit list
information element and terminates the
progression of the message?

%

PECT 33 | When the trace source node receives a M 5.3.2 Yes No_
TRACE CONNECTION ACKNOWLEDGE
message and the first logical node id of th
TTL information element does not
correspond to the trace source node’s id,
Does the IUT not save the Trace transit list
information element and the node shall ngt
act as the trace source node?
PECT 34 | If the length of the TTL information M 5.3.3 Yes No_
element exceeds the maximum length or the
maximum message length is exceeded at jany
point during TRACE CONNECTION
message processing (not necessarily during
processing of the trace transit list
information element, does the IUT set the
Trace Status field to “trace has exceeded
information element length limitations” or
“trace has exceeded message length
limitations” as appropriate?

PECT 35 | If the length of the TTL information element M 5.3.3 Yes__No__
exceeds the maximum length at any point
during tracing or the maximum message
length is exceeded at any point during
TRACE CONNECTION message
processing ,does the IUT copy the TTL
information element from the TRACE
CONNECTION message to a TRACE
CONNECTION ACKNOWLEDGE
message and send the TRACE
CONNECTION ACKNOWLEDGE
message on the incoming interface?

D

Comments
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B.3.8 Compatibility of Connection Trace (CCT)

Item Item Description Status Condition Reference Support
Number for status
CCT1 Does the IUT when acting as the trace source M 54 Yes_ No__

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™?

CCT 2 Does the IUT when acting as the trace M 5.4 Yes No_
destination node set the Message instructipn
field flag in the TRACE CONNECTION
ACKNOWLEDGE message to “follow
explicit instructions” and the Message actign
indicator to either “discard and ignore” or
“discard and report status”?

CCT3 Does the IUT when acting as the trace sourceM 5.4 Yes No_
node set the IE instruction field flag in the
TTL information element to “follow explicit
instructions” and the IE action indicator to
either “discard message, and ignore” or
“discard message, and report status?

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, I nteger32, Counter 32,
NOTI FI CATI ON- TYPE, enterprises
FROM SNWVPv2- SM
TEXTUAL- CONVENTI ON, RowsSt at us, Ti meStanp, TruthVal ue
FROM SNMWPv2-TC
MODULE- COVPLI ANCE, OBJECT- GROUP, NOTI FI CATI ON- GROUP
FROM SNWVPv2- CONF
Pnni Nodel d, Pnni Portld, pnnilfEntry
FROM PNNI - M B
At mAddr, At nConnCast Type, AtnConnKi nd, AtnServiceCategory,
Atnmvcl dentifier, AtniVpldentifier, AtniTrafficDescrParamn ndex
FROM ATM TC-M B
Interfacel ndex, Interfacel ndexOrZero
FROM | F- M B;

at nifraceM B MODULE- | DENTI TY

LAST- UPDATED "0002220000Z"

ORGANI ZATI ON "The ATM Forum "

CONTACT- | NFO
"The ATM Forum
2570 West El Camino Real, Suite 304
Mount ai 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 "0002220000Z"
DESCRI PTI ON

"Initial version of the MB for ATM path and
connection trace."
;= { atnfTrace 1 }
at mFor um OBJECT IDENTIFIER ::= { enterprises 353 }
at nFor uniNet wor kManagerment OBJECT IDENTIFIER ::= { atnForum5 }
atnf Si gnal | i ng OBJECT | DENTI FI ER :: = { atnforunNet wor kManagenent 9 }

atnf Trace OBJECT IDENTIFIER ::= { atnfSignalling 2 }

atnTraceM BObj ects OBJECT IDENTIFIER ::= { atnifraceMB 1 }

-- Textual Conventions
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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
Reference Flag and the 23 | east significant bits represent the
Call Reference Value. For the sane 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 'l for the side not originating the Call Reference.

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

REFERENCE
"I TU-T Reconmendati on Q 2931 Section 4. 3"
SYNTAX Integer32 (0..16777215)
At nEndPoi nt Ref erence ::= TEXTUAL- CONVENTI ON
STATUS current
DESCRI PTI ON

"For point-to-multipoint SVCs and the switched 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-mul ti point connection. The Endpoint Reference is
structured in two parts. The nost significant bit represents

t he Endpoi nt Reference Flag and the 15 least 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 Endpoi nt Reference.

For the permanent connection legs at the root of

poi nt-to-multipoint Soft PVCs, the value used to identify a
| eaf in the atnBoftPVccLeaf Reference object or the

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

For the permanent connection legs at the | eaf end of

poi nt-to-multipoint Soft PVCs, the value 1 shall be used
(consistent with the values used for atnSoftPVcclLeaf Ref erence
and at nof t PVpcLeaf Ref erence in the ATM SOFT- PVC- M B)

The di stingui shed value -1 indicates that no Endpoint Reference
val ue was returned in the Trace transit list."
REFERENCE
"I TU-T Reconmendati on Q 2971 Section 8.2.1
ATM Forum PNNI v1.0 Addendum (Soft PVC M B), af-pnni-0066.000"

SYNTAX Integer32 (-1..65535)

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

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

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

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

| ocation, or phone nunber. 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
"nmonitor’

SNWMP access control is articulated entirely in terns
of the contents of MB views; access to a particular
SNWP 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 anbng cooperating managers;
they realize no access control function with respect
to uncooperative parties."

SYNTAX OCTET STRING (Sl ZE(O0..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

at nifr aceBaseGr oup OBJECT | DENTI FIER :: = {atnmlraceM BObj ects 1}

at miraceFi |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
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at nifraceRecordTabl e are not renoved but filtering is
stopped in the device."

DEFVAL { disable}

::={ atnlraceBaseGoup 1 }

at mlr aceMaxConcurr ent Request s OBJECT- TYPE

SYNTAX I nteger32 (0..65535)

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"The maxi mum nunber of concurrent active path or connection
trace requests (i.e., connections or parties for which trace
i nformation gathering has been initiated, but for which no
reply has been received yet) that are allowed by the agent. A
value of O for this object inplies that there is nolint on
t he nunber of concurrent active requests.”

::={ atnflraceBaseG oup 2 }

at nifr aceAvai | abl eRequest s OBJECT- TYPE

SYNTAX I nt eger 32 (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 time. This is
equal to the maxi mum nunber of concurrent active path or
connection trace requests that are allowed by the agent (i.e.,
at nirr aceMaxConcur r ent Requests), mnus the current nunber of
active path or connection trace requests."

::= { atnlraceBaseG oup 3 }

at nifr aceTransi 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 mum size in octets of the Trace transit |ist
i nfornati on el enent generated in any signalling nessage.”
DEFVAL { 1466 }
::= { atnlraceBaseG oup 4 }

at nifr aceConnGr oup OBJECT IDENTIFIER ::= { atnilraceM Bbj ects 2 }
at nifr aceConnTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mfraceConnEntry

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."
::={ atnlraceConnGoup 1 }

at nlr aceConnEnt ry OBJECT- TYPE

SYNTAX At mlr aceConnEnt ry
MAX- ACCESS not - accessi bl e
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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

fb-cs-0141.000
March, 2000

are returned in the atnmlraceRecordTabl e and t he
at mfr acel nf oTabl e.

A managenent station wishing to create an entry should first
create the associ ated i nstance of the row status and row

owner objects,
currently in use.
successi ve PDUs,

that identify the connection to be traced.

It nmust al so,

using a val ue of atnilraceConnl ndex t hat

is not

either in the sane or in

create the associated i nstance of the objects

It should al so

nodi fy the default values for the other configuration objects
if the defaults are not appropriate.

Once the appropriate instances of all
obj ects have been created,
set
to active to initiate the request.
procedure nay be initiated via a single set
specifies a row status of createAndGo as wel |

request or by default,

the configuration

either by an explicit SNW
the row status should be set

Note that this entire
request which
as specifies

valid values for the non-defaulted configuration objects.

After the connection trace conpl etes,

t he managenent

station should retrieve the values of the status objects of

interest fromthe atniraceRecordTabl e,
the entry. 1In order to prevent old entries from cl ogging the

t abl e,

entries will be aged out,

and shoul d then delete

but an entry will not be

deleted within 5 mnutes of the last activity."

I NDEX

{ atniraceConnl ndex }

::= { atnmiraceConnTable 1 }

At mlraceConnEntry ::=

{
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SEQUENCE

at mlr aceConnl ndex

at mlr aceConnOaner

at mlr aceConnTr aceSour cel f

at nifr aceConnOr i gConnType

at nirr aceConnOr i gVpi

at nlfr aceConnOr i gVci

at mr aceConnEndPt Ref

at nifr aceConnCal | Ref

at nifr aceConnOri gDl ci

at nifraceConnOrigDirection

at mlr aceConnTr aceConnl d

at mlr aceConnTr aceCal | Ref

at nifr aceConnPassAl ongRequest
at nifr aceConnFai | Ti meout

at nifr aceConnAgeTi neout

at mlr aceConnRest art

at nfr aceConnTr apOnConpl et i on
at nifr aceConnRecor dl ndex

at nlr aceConnRowSt at us

I nt eger 32,

At nilr aceOaner St ri ng,
I nterfacel ndex,

| NTEGER,

At mvpl dentifier,

At nvcl dentifier,

At mtEndPoi nt Ref er ence,
Cal | Ref erence,

I nt eger 32,

| NTEGER,

Tr ut hval ue,

Tr ut hval ue,

Tr ut hval ue,

I nt eger 32,

I nt eger 32,

| NTEGER,

Tr ut hval ue,

At mMiTr aceRecor dl ndex,
RowSt at us
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at mTr 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."”

::= { atniraceConnEntry 1 }

at mlr aceConnOmer OBJECT- TYPE
SYNTAX At mlr aceOaner Stri ng
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The entity that configured this entry."
;.= { atnlraceConnEntry 2 }

at mrr aceConnTr 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.
This object nmust be specified."

;.= { atnlraceConnEntry 3 }

at nTr aceConnOri gConnType OBJECT- TYPE

SYNTAX | NTEGER {
ot her (1),
atnvcc(2),
at nvpc(3),
at mCcoBI Si gConn( 4),
f raneRel ayVc(5)
}

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON

"The type of connection at the trace source interface."
DEFVAL { atnWvcc }

;1= { atmrlraceConnEntry 4 }

at nTr aceConnOri gVpi OBJECT- TYPE
SYNTAX At nvpl dentifier
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"Indicates the VPI value of the existing connection on the
trace source interface.

This object only applies when atnlraceConnOri gConnType i s set
to "atnVcc’ or 'atnmvpc’. Wien this is the case, either this
obj ect or atnilraceConnCal | Ref nmust be specified. Wen the
at nifr aceConnCal | Ref object is specified, this object may not
be set."

::= { atnlraceConnEntry 5 }

at nfraceConnOri gvVeci  OBJECT- TYPE
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SYNTAX At mivcl dentifier

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Indicates the VCI value of the existing connection on the
trace source interface.

Thi s object only applies when atniraceConnGOri gConnType is set
to "atnvcc’. Wien this is the case, either this
obj ect or atnfraceConnCal | Ref nust be specified. Wen the
at nifr aceConnCal | Ref object is specified, this object may not
be set."

::={ atnlraceConnEntry 6 }

at nifr aceConnEndPt Ref  OBJECT- TYPE
SYNTAX At nEndPoi nt Ref er ence
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 obj ect does not apply when the connection is not a point-
to-nul ti poi nt connection."
;.= { atnlraceConnEntry 7 }

at mlr aceConnCal | Ref OBJECT- TYPE
SYNTAX Cal | Ref erence
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"Indicates the call reference value of the existing connection
on the trace source interface.

For CO-BI connections, the value of this object nust be
specified. For other types of connections, either this object
or the connection identifier objects (atnilraceConnCri gVpi
at nfraceConnOri gVpi and at nraceConnOri gVci, or
atnilraceConnOrigDici, as appropriate for the connection type)
nmust be specified. Wien any of atnilraceConnOrigVpi,
at nifraceConnOri gVei, or atniraceConnOrigDlici are specified
this object may not be set.”

::={ atnlraceConnEntry 8 }

at nifr aceConnOr i gD ci OBJECT- TYPE
SYNTAX I 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.

Thi s object only applies when atnifraceConnGOri gConnType is set
to 'frameRelayVc’. Wen this is the case, either this

obj ect or atnflraceConnCal | Ref nust be specified. Wen the

at nifr aceConnCal | Ref object is specified, this object may not
be set."
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;.= { atnlraceConnEntry 9 }

at nmirraceConnOri gDi rection OBJECT- TYPE
SYNTAX | NTEGER {
incom ng(1),
out goi ng( 2)
}
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"I ndi cat es whet her the connection trace is to proceed in the
inconmng direction fromthe trace source interface, or in the
outgoing direction fromthe trace source interface."
DEFVAL { incomng }
::= { atnmlraceConnEntry 10 }

at nifr aceConnTr aceConnl d OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"1 ndi cat es whet her the connection trace shall include
connection identifier (e.g. VPI/VCI, DLC) information."
DEFVAL { false }
;.= { atnmlraceConnEntry 11 }
at mir aceConnTr aceCal | Ref OBJECT- TYPE
SYNTAX Tr ut hval ue
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"1 ndi cat es whet her the connection trace shall include

call reference information, and endpoint reference information
for point-to-multipoint connections."”

DEFVAL { false }

::= { atnmlraceConnEntry 12 }

at mirr aceConnPassAl ongRequest OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-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. \When this
object is set to 'true’ and systens that do not support
connection trace are present in the network, gaps may occur
bet ween successive entries in the atniracel nfoTabl e identifying
| ogi cal nodes and | ogical ports traversed by this
connection or party."

DEFVAL { true }

::= { atnlraceConnEntry 13 }

at mlr aceConnFai | Ti neout OBJECT- TYPE
SYNTAX I nteger32 (0..100)
UNI TS "seconds”
MAX- ACCESS r ead-create
STATUS current
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DESCRI PTI ON
"The nunber of seconds |left before the connection trace is
declared to have failed. After this tiner expires the value
of this object will be zero and the atnmlraceConnRecor dl ndex
will also remain at zero. |If the tinmer expires and
at nifr aceConnTr apOnConpl etion is set to 'true', an
at nifr aceConnConpl etion trap will be generated.”

DEFVAL { 30}

::= { atnlraceConnEntry 14 }

at nilr aceConnAgeTi 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 age out.
On expiry of this timer the display records in the
at nifr aceRecor dTabl e and at mlracel nfoTabl e corresponding to this
entry are deleted, as well as the atnilraceConnEntry.

Wien the nanagenment 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 }

::={ atnlraceConnEntry 15 }

at nfraceConnRest 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.

When the value is set to 'noop’ no operation is perforned.
Wien read, the value 'noop’ is returned.”

DEFVAL { noop }

::= { atnmlraceConnEntry 16 }

at nmirr aceConnTr apOnConpl eti on OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"Speci fi es whet her an at miraceConnConpl etion trap shall be
i ssued on conpletion of the connection trace. |If such a trap
is desired, it is the responsibility of the nanagenent entity
to ensure that the SNVP adm ni strative nodel is configured in
such a way as to allowthe trap to be delivered."

DEFVAL { false }

::= { atniraceConnEntry 17 }

Page 81 of 120 ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

at mrr 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 nfr aceRecor dTabl 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 atnilraceConnFail Ti neout, so no record has been
generated. "

::= { atniraceConnEntry 18 }

at nifr aceConnRowSt 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 connection trace is initiated."

::={ atnlraceConnEntry 19 }

at nifr acePat hTest G oup OBJECT | DENTIFIER ::= { atnmlraceM BObj ects 3 }
at mirr acePat hTest Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At nir acePat hTest Entry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The tabl e whose entries describe test connections and parties
initiated to deternine paths across the network. Typically
t hese connections and parties are cleared when the trace
destination node is reached, but the entry may be confi gured
to | eave the connections up using the
at nfr acePat hTest Cl ear Cal | At TDest obj ect. "

::={ atnflracePat hTestGoup 1 }

at nifr acePat hTest Entry OBJECT- TYPE

SYNTAX At mr 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
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 nifr acePat hTest Cl ear Cal | At TDest object. The results of the
path trace are returned in the atmiraceFilterRecordTable, the
at nifr aceRecordTabl e, and the atnilracel 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 atnilracePathTestlndex that is
not currently in use. It nust also, either in the same or
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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 SNW

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 test connection or party conpletes, the managenent
station should retrieve the values of the status objects of
interest fromthe atnilraceRecordTabl e, and should then del ete

the entry. 1In order to prevent old entries from cl oggi ng the
table, entries will be aged out, but an entry will not be
deleted within 5 mnutes of conpleting."
| NDEX { atnilracePat hTest | ndex }
::= { atnmlracePat hTest Table 1 }
At mTr acePat hTest Entry :: = SEQUENCE
{
at nilr acePat hTest | ndex I nt eger 32,
at nilr acePat hTest Owner At mTr aceOaner Stri ng,
at nfr acePat hTest ConnType I NTEGER,
at nifr acePat hTest ConnCast Type At nConnCast Type,
at mr acePat hTest TraceSour cel f I nt erfacel ndex,
at nilr acePat hTest P2MpoNewConn Trut hval ue,
at nifr acePat hTest Ori gVpi At mvpl dentifier,
at nifr acePat hTest Ori gVci At mvcl dentifier,
at nfr acePat hTest Cal | edParty At mAddr,
at nifr acePat hTest Cal | i ngParty At mAddr ,

at nifr acePat hTest RxTr af Descr | ndex At mlr af fi cDescr Par anl ndex,
at nifr acePat hTest TxTr af Descr | ndex At mIr af fi cDescr Par anl ndex,
at mir acePat hTest Cl ear Cal | At TDest Tr ut hVal ue,
at mlr acePat hTest Tr aceCr ankback Tr ut hVval ue,

at nifr acePat hTest Tr aceConnl d Tr ut hval ue,
at nifr acePat hTest Tr aceCal | Ref Tr ut hVval ue,
at nifr acePat hTest PassAl ongRequest Tr ut hVal ue,
at nlfr acePat hTest AgeTi meout I nt eger 32,
at mlr acePat hTest Rest art | NTEGER,
at nifr acePat hTest TrapOnConpl eti on Tr ut hVal ue,
at nifr acePat hTest Recor dl ndex At mMiTr aceRecor dl ndex,
at nifr acePat hTest RowSt at us RowSt at us

}

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 uniquely identifying a test connection
or test party."
::= { atnmlracePat hTestEntry 1 }
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at mr acePat hTest Omer OBJECT- TYPE
SYNTAX At mifr aceOaner St ri ng
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
"The entity that configured this entry."
c:= { atniracePat hTestEntry 2 }

at nifr acePat hTest ConnType OBJECT- TYPE

SYNTAX | NTEGER {
ot her (1),
atnvcc(2),
at nvpc(3),
at nCOBI Si gConn( 4)
}

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON

"I ndi cates whether the test connection is a virtual channel
connection, a virtual path connection, or a connection-
ori ented bearer-independent signalling connection.”

DEFVAL { atmvce }

c:= { atnilracePat hTestEntry 3 }

at nilr acePat hTest ConnCast Type OBJECT- TYPE

SYNTAX At mConnCast Type

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The connection topology type (e.g. point-to-point or
point-to-multipoint) of the test connection or party."”

DEFVAL { p2p }

c:= { atnilracePat hTestEntry 4 }

at nTr acePat hTest TraceSour cel f OBJECT- TYPE

SYNTAX I nt erfacel ndex

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The interface at which the test connection or test party is
originated."

c:= { atnilracePat hTestEntry 5 }

at nifr acePat hTest P2MoNewConn  OBJECT- TYPE

SYNTAX Trut hVval ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"I ndi 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 nilr acePat hTest ConnCast Type

is set to "p2p’ ."
DEFVAL { false }
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::= { atnmlracePat hTestEntry 6 }

at mlr acePat hTest Ori gVpi  OBJECT- TYPE

SYNTAX At mivpl dentifier

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"When at mir acePat hTest ConnCast Type is set to 'p2npRoot’ and
at nifr 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.

Wien at nifr acePat hTest Cl ear Cal | At TDest is set to '"true’ and
ei t her
- atmlracePat hTest ConnCast Type is 'p2p’, or
- atnfracePat hTest ConnCast Type is ' p2npRoot’ and
at nifr acePat hTest P2MpNewConn is set to 'true’,
this object is not applicable.

Wien at nifracePat hTest Cl earCal | At TDest is set to "false', this
obj ect indicates the VPl value to be used for the active
connection. Note that if the VPI/VCl 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/VCl value is being used."

DEFVAL { 0}

;.= { atnmlracePat hTestEntry 7 }

at nifr acePat hTest Ori gVci  OBJECT- TYPE

SYNTAX At mVcl dentifier

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"When at mlr acePat hTest ConnCast Type is set to 'p2npRoot’ and
at nifr 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.

When at nifr acePat hTest Cl ear Cal | At TDest is set to 'true’ and
ei t her
- atmlracePat hTest ConnCast Type is 'p2p’, or
- atnmlracePat hTest ConnCast Type is ' p2npRoot’ and
at nilr acePat hTest P2MoNewConn is set to ’true’,
this object is not applicable.

Wien at nifr acePat hTest Cl earCal | At TDest is set to "false', this
obj ect indicates the VC 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 nay be some possibility of
VPI /VCl collision for SETUP nmessages received on this
interface, when the other side of the interface does not know
that this VPI/VCI value is being used.

| f atnifracePat hTest ConnType is set to a value other than
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"atnVcc', this value is set to zero."
DEFVAL { 0}
::={ atnfracePat hTestEntry 8 }

at nilr acePat hTest Cal | edParty OBJECT- TYPE
SYNTAX At mAddr
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON

fb-cs-0141.000
March, 2000

"The called party nunber towards which the test connection or

test party is to be initiated."
::={ atnfracePat hTestEntry 9 }

at nifr acePat hTest Cal | i ngParty OBJECT- TYPE
SYNTAX At mAddr
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The calling party nunber used for the test connection or test

party."
DEFVAL {"" 1}
::={ atnifracePat hTest Entry 10 }

at nifr acePat hTest RxTr af Descr | ndex OBJECT- TYPE
SYNTAX At mlr af f i cDescr Par am ndex
MAX- ACCESS r ead-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 nifr acePat hTest P2MoNewConn is 'fal se’ . "
DEFVAL { 0}
::= { atniracePat hTestEntry 11 }

at nifr acePat hTest TxTr af Descr | ndex OBJECT- TYPE
SYNTAX At mlr af f i cDescr Par am ndex
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The value of this object identifies the row of the ATM

Traffic Descriptor Table which applies to the transnit

direction of this test connection (fromthe point of view

of the trace source interface).

This object does not apply when the val ue of
at nifr acePat hTest P2MpNewConn is 'fal se’ . "
DEFVAL { 0}

::= { atniracePat hTestEntry 12 }

at nifr acePat hTest Cl ear Cal | At TDest OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS r ead-create
STATUS current
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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 }

::= { atniracePat hTestEntry 13 }

at nTr acePat hTest Tr aceCr ankback 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 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 }

;.= { atnlracePat hTestEntry 14 }

at mrr acePat hTest TraceConnl d 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
connection identifier (e.g. VPI/VCI, DLC) information."
DEFVAL { false }
;.= { atnfracePat hTestEntry 15 }
at mrr acePat hTest TraceCal | 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 }

;.= { atnfracePat hTestEntry 16 }

at nfr acePat hTest PassAl ongRequest OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-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. \When this
object is set to 'true’ and systens that do not support path
trace are present in the network, gaps nmay occur between
successive entries in the atnilracel nfoTabl e identifying | ogica
nodes and | ogical ports traversed by this connection or party.
When this object is set to 'false’, trace infornmation night not
be returned unless all systens along the path support the path
trace functionality."

DEFVAL { true }
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;.= { atnfracePat hTestEntry 17 }

at mrr acePat hTest AgeTi nmeout 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 age out.
On expiry of this tiner the display records in the
at nifraceRecordTabl e and the atnilracel nfoTabl e corresponding to
this entry are deleted, as well as the atniracePat hTest Entry.

When the nanagenent 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 }

;.= { atnfracePat hTestEntry 18 }

at nilr 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 operation is perforned.
When read, the value 'noop’ is returned.”

DEFVAL { noop }

;.= { atnfracePat hTestEntry 19 }

at mrr acePat hTest TrapOnConpl et i on OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Speci fies whether an atnilracePat hTest Conpl etion trap shall be
i ssued on conpletion of the path trace. |[|f such a trap
is desired, it is the responsibility of the managenent entity
to ensure that the SNVWP adm ni strative nodel is configured in
such a way as to allowthe trap to be delivered."

DEFVAL { false }

;.= { atnfracePat hTestEntry 20 }

at nTr 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 nifr aceRecordTabl e that was generated by this test
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connection or party. The distinguished value zero indicates
that no reply has been received yet, so no record has been
generated. "

;.= { atnfracePat hTestEntry 21 }

at nTr acePat hTest RowSt at us  OBJECT- TYPE

SYNTAX RowsSt 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 atnmilraceRecordTable is deleted.”

;.= { atnifracePat hTestEntry 22 }

atnilraceFi |l ter Goup OBJECT IDENTIFIER ::= { atnlraceM BObjects 4 }
atnilr aceFi | t er Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF AtmilraceFilterEntry

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."
c:={ atnraceFilterGoup 1}

atnilraceFil terEntry OBJECT- TYPE

SYNTAX At mlraceFilterEntry
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
criteria is applied against all connections and parties
generated or detectedat this ATM device. Only connections and
parti es being established which match against all of the
entry’'s criteria are recorded in the atnilraceRecordTabl e.

A new entry can be created by specifying a atmiraceFilterlndex
value that is currently not being used and al so using an
appropriate val ue (createAndGo or createAndWait) for the

at nifr aceFi | t er RowSt at us obj ect.

If a particular connection or party matches nultiple entries in
the atnlraceFilterTable then nultiple entries will be created
in the atniraceRecordTabl e for each of the matched entries in
the atnilraceFilterTable."

I NDEX { atniraceFilterlndex }

c:={ atnraceFilterTable 1}

At miTr aceFilterEntry ::= SEQUENCE
{

at nirr aceFi | t er | ndex I nt eger 32,

Page 89 of 120 ATM Forum Technical Committee



PNNI Addendum for Path
and Connection Tracev1.0

at mfraceFi | t er Oaner

at nirr aceFi | t er ConnKi nd

at nfr aceFi | t er ConnCast Type

at nifraceFi | t er Servi ceCat egory
atmiraceFilterlnlf
atnmiraceFilterQutlf
atniraceFilterCallingPartyPrefix

fb-cs-0141.000
March, 2000

At mTr aceOaner Stri ng,
BI TS,

BI TS,

BI TS,

I nterfacel ndexOr Zer o,
I nterfacel ndexOr Zer o,
At mAddr ,

atniraceFilterCallingPartylLength I nt eger 32,
atnilraceFil terCal | edPartyPrefix At mAddr ,
atnilraceFil terCal | edPartylLength I nt eger 32,
atnraceFi | t erd ear Cal | At TDest Trut hval ue,
atnirr aceFi | t er TraceCr ankback Tr ut hVval ue,
at nirraceFi I ter TraceConnl d Tr ut hVval ue,
atnTraceFi | t er TraceCal | Ref Trut hval ue,
at nifr aceFi | t er PassAl ongRequest Tr ut hval ue,
at nifr aceFi | t er MaxRecor ds I nt eger 32,
at nirr aceFi | t er Recor dCount Down I nt eger 32,
atnfraceFi | t er St opTi meout I nt eger 32,
at nifr aceFi | t er AgeTi neout I nt eger 32,
atnifraceFi | t er Pur ge | NTEGER,
atnifraceFi | ter TrapEnabl e Tr ut hval ue,
at mrr aceFi | t er Numvat ches Count er 32,
at nifr aceFi | t er RowsSt at us RowsSt at us

}

at mfraceFi |l terl ndex OBJECT- TYPE
SYNTAX I nteger32 (1..50)
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An arbitrary integer
criteria."
c:={ atnlraceFilterEntry 1 }

uniquely identifying a filtering

atnilraceFi | t er Omer OBJECT- TYPE
SYNTAX At mlr aceOaner Stri ng
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"The entity that configured this entry."
.= { atnmlraceFilterEntry 2 }

at mlrraceFi | t er ConnKi nd OBJECT- TYPE
SYNTAX BI TS {

ot her (0),

svcAndSpvcNot I nitiator(1),
spvclnitiator(2),
SvpAndSpvpNot I ni ti ator(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 switched
vi rtual channel/path connections, soft pernmanent virtual
channel / path connections initiated by this node, and soft
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per manent virtual channel/path connections initiated by
ot her nodes."
.= { atnlraceFilterEntry 3 }

at milfr aceFi | t er ConnCast Type OBJECT- TYPE
SYNTAX BI TS {
p2p(0),
errp( 1)

MAX- ACCESS read-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)."

.= { atnmlraceFilterEntry 4 }

atnTraceFi | t er Servi ceCat egory OBJECT- TYPE

SYNTAX BI TS {
cbr(0),
rtVvbor(1),
nrt Vbr(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."
c:={ atnlraceFilterEntry 5 }

atnTraceFilterinlf 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 incomng port."

DEFVAL { 0}

c:={ atnraceFilterEntry 6 }

atnTraceFilterQutlf 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
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
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filter is not restricted by the outgoing port."
DEFVAL { 0}
c:={ atnTraceFilterEntry 7 }

atnilraceFil terCal |l 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 atniraceFilterCallingPartyLength is one selection criteria

for this record. To match this selection criteria, a
connection setup nust have a Calling Party Address which has
an initial part (of length atmlraceFilterCalledPartylLength

bits) equal in value to atnifraceFilterCallingParty. Wen 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 nunmber is not present in the
call. The value nust be padded with zeros from

atnilraceFilterCallingPartyLength to the full length of the

address (8 octets for E. 164 nunbers and 20 octets for AESAs)."

DEFVAL {""}
::={ atnlraceFilterEntry 8 }

atnilraceFil terCal | i ngPartyLength 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
atnilraceFilterCallingParty that shall be used when matching
against the calling party of a new call setup.”

DEFVAL { 152 }

.= { atnlraceFilterEntry 9 }

atnilraceFil terCal | edPartyPrefix 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 atnilraceFilterCalledPartylLength is one selection criteria
for this record. To match this selection criteria, a
connection setup nust have a called party address which has
an initial part (of length atmlraceFilterCall edPartylLength
bits) equal in value to

atnifraceFilterCall edParty. \Wen the default value 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
atnilraceFilterCal |l edPartyLength to the full Iength of the

address (8 octets for E. 164 numbers and 20 octets for AESAs)."

DEFVAL {""}
.= { atnmlraceFilterEntry 10 }

atnilraceFil terCal | edPartyLength OBJECT- TYPE
SYNTAX I nteger32 (1..160)
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MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"This object specifies the nunber of bits in
atnilraceFilterCall edParty that shall be used when matching
against the called party of a new call setup.”

DEFVAL { 152}

c:={ atnraceFilterEntry 11 }

at nifr aceFi | t er 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 connection or party shall be cleared
when the trace destination node is reached."

DEFVAL { false }

c:={ atnWraceFilterEntry 12 }

at milraceFi | ter 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 infornmation. 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 }
.= { atnmlraceFilterEntry 13 }
atnirraceFi | ter TraceConnl d OBJECT- TYPE
SYNTAX Trut hval ue
MAX- ACCESS read-create
STATUS current
DESCRI PTI ON
"I ndi cates whether the path trace shall include
connection identifier (e.g. VPI/VCl, DLCl) information."
DEFVAL { false }
;= { atnmlraceFilterEntry 14 }
atmrraceFi |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 }

::={ atnlraceFilterEntry 15 }

at nifr aceFi | t er PassAl ongRequest OBJECT- TYPE

SYNTAX Tr ut hval ue
MAX- ACCESS r ead-create
STATUS current
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DESCRI PTI ON
"I ndi cat es whether the 'pass along request’ bit shall be set
in the Trace transit list information elenent. Wen this
object is set to '"true’ and systens that do not support path
trace are present in the network, gaps nmay occur between
successive entries in the atnilracel nfoTable identifying |ogica
nodes and | ogical ports traversed by this connection or party.
Wien 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 }

c:={ atnWraceFilterEntry 16 }

at nifr aceFi | t er MaxRecor ds OBJECT- TYPE
SYNTAX Integer32 (-1..214783647)
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON

"The maxi mum nunber of entries that are desired in the

at nifraceRecordTabl e on behal f of this filter. The agent wll
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 atniraceRecordTabl e for any reason including
the I ack of resources. The agent will however dedicate
resources for a m ni mum nunber of entries in the
atnifraceRecordTabl e, to take care of tenporary nenory
allocation failures in the system |In case of menory
allocation failures the agent will utilize these dedicated
resources for the creation of the new entries. |f nenory
resource failures continue and the dedi cated resources are
exhausted then the records in the atnilraceRecordTabl e are
pruned such that the ol dest entries are renoved to nmake way
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 inmediately.

If this object is set to a value |less than the nunber of
entries that is currently present in the atmlraceRecordTabl e
corresponding to this entry, then the oldest entries in the
at nifr aceRecordTable will be deleted so that their nunber
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
t he atnmlraceRecordTable, n being the new value of this object.’
DEFVAL { 20}
.= { atnlraceFilterEntry 17 }

at mlr aceFi | t er Recor dCount Down OBJECT- TYPE
SYNTAX Integer32 (-1..2147483647)
MAX- ACCESS r ead-create
STATUS current
DESCRI PTI ON
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"The nunber of entries left to be collected in the

at nlfr aceRecor dTabl e before filtering is disabled for this
entry. The display records in the atnilraceRecordTabl 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 atnmlraceFilter RowSt 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. \When the nanagenent
station nodifies this object, the current value is replaced and
t he agent counts down fromthe new val ue of this object.

The value '-1" indicates that filtering will not be
automatical ly disabl ed based on the nunber of entries collected
in the atnilraceRecordTable."

DEFVAL { -1}

c:={ atnWraceFilterEntry 18 }

at milrr aceFi | t er St opTi meout 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 collect records.
On expiry of this tiner filtering is disabled for this entry.
The display records in the atniraceRecordTabl e correspondi ng
to this entry are retained. Wien the tinmer expires the object
wi || have a val ue zero. The managenent station can restart
filtering for this entry by setting this object to a positive
val ue (subject to atnilraceFilterRowStatus being 'active and
at nr aceFi | t er Recor dCount Down having a positive value 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 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 timeout value."
DEFVAL { 600 }
.= { atnmlraceFilterEntry 19 }
at nilraceFi | t er AgeTi 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 timer the display records in the
atnraceFi | t er RecordTabl e, at nmlraceRecordTabl e and the

at nifr acel nfoTabl e corresponding to this entry are del eted,
as well as the atnmlraceFilterEntry.

Wien the nanagenment 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 }
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;= { atnmlraceFilterEntry 20 }

atmrraceFi | t er Purge OBJECT- TYPE
SYNTAX | NTEGER {
purge(1),
noop( 2)

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"The object provides a facility for the user to purge the
records in the atniraceRecordTabl e corresponding to this entry.
When the value is set to 'purge’, the records in the
at nifr 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 }

c:={ atnraceFilterEntry 21 }

atnilr aceFi | t er TrapEnabl e OBJECT- TYPE

SYNTAX Trut hVval ue

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"Specifies whether an atniraceFilterTrap shall be issued the
next tine a record is added to the atnilraceRecordTabl e and the
atnifraceFi | 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 atnifracePathFilter trap can be generated
for this filter entry.

If such a trap is desired, it is the responsibility of the
managenent entity to ensure that the SNVP adm nistrative nodel
is configured in such a way as to allow the trap to be
del i vered."

DEFVAL { false }

c:={ atnraceFilterEntry 22 }

at mTraceFi | 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 lifetime of this entry. "

c:={ atnraceFilterEntry 23}

atnraceFi | t er RowSt atus 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 renpoval conventions. This object can be used
to tenporarily inactivate an entry in the table. Wen this
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object is set to a value '"notlnService' filtering is stopped
for the corresponding row. Any records that have been stored in
t he atnflraceRecordTabl e and the atniraceFilterRecordTabl 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. Wien this object is set to
"destroy’, all corresponding records in the
atnifraceFi | t er RecordTabl e and the atnilraceRecordTabl e are

del eted. "

{ atnilraceFilterEntry 24 }

at mlr aceFi | t er RecordTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At miraceFilterRecordEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The table that |ists which trace records have been
returned for which trace filters. This table also |ists

t he connection characteristics for each connection record,
ot her than those values returned in the Trace transit |i st
informati on el enment."

{ atniraceFilterGoup 2 }

atnilraceFi | t er Recor dEntry OBJECT- TYPE

SYNTAX At mlr aceFi |l t er RecordEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"An entry containing the index of a record associated with
a given trace filter. This table also lists sonme of the
connection characteristics.”

| NDEX { atniraceFilterlndex,

at nifr aceFi | t er Recor dl ndex }
{ atnilraceFilterRecordTable 1 }

At nilr aceFil terRecordEntry :: = SEQUENCE
{
at nifr aceFi | t er Recor dl ndex At mMlr aceRecor dl ndex,
at nifr aceFi | t er Recor dConnKi nd At mConnKi nd,
at nifr aceFi | t er Recor dConnCast Type At mConnCast Type,
atnifraceFi | t er RecordSer vi ceCat egory At nfServi ceCat egory,
at mir aceFi | t er Recordl nl f | nt er f acel ndex,
at nifr aceFi | t er RecordQut | f I nterfacel ndexOr Zer o,
atnifraceFi |l ter RecordCal | i ngParty At mAddr ,
atnilraceFi | ter RecordCal | edParty At mAddr
}
at nifr 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 value of this object identifies a rowin the

at nifraceRecordTabl e that was generated by the trace filter
identified by atniraceFilterlndex."

{ atniraceFilterRecordEntry 1 }
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at mrraceFi | t er Recor dConnKi nd OBJECT- TYPE

SYNTAX At mConnKi nd

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This object represents the use of call control (e.g.
switched virtual connection or soft pernmanent virtual
connection) of the connection or party on the incon ng
interface."

;.= { atnlraceFilterRecordEntry 2 }

at nTr aceFi | t er Recor dConnCast Type OBJECT- TYPE

SYNTAX At mConnCast Type

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This object represents the type of topology of the
connection (point-to-point or point-to-nultipoint) on
the incomng interface."

;.= { atnlraceFilterRecordEntry 3 }

at nTr aceFi | t er Recor dSer vi ceCat egory OBJECT- TYPE
SYNTAX At nBer vi ceCat egory
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This object represents the service category used by the call."
;.= { atnlraceFilterRecordEntry 4 }

atnmTraceFi | terRecordl nl f OBJECT- TYPE

SYNTAX I nterfacel ndex

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The Iflndex of the incomng port on which this call was
recei ved by the ATM device."

::= { atniraceFilterRecordEntry 5 }

atnTraceFi | 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
i nterface was chosen."

;.= { atnmlraceFilterRecordEntry 6 }

atnifraceFi |l ter RecordCal | 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."
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;.= { atnmlraceFilterRecordEntry 7 }
atnTraceFi | t er RecordCal | edParty OBJECT- TYPE
SYNTAX At mAddr
MAX- ACCESS read-only
STATUS current
DESCRI PTI ON
"Indi cates the ATM address of the called party in the
connection or party."
;.= { atnmlraceFilterRecordEntry 8 }
at mrr aceRecor dG oup OBJECT | DENTIFIER ::= { atniraceM BObjects 5 }
at nTr aceRecor dTabl e OBJECT- TYPE
SYNTAX SEQUENCE OF At mTr aceRecor dEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"This table and the atmiracel 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."
;.= { atnlraceRecordGoup 1 }

at nifr aceRecor dEntry OBJECT- TYPE

SYNTAX At mifr aceRecor dEnt ry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry representing a trace record for one new or existing
connection or party."

| NDEX { atniraceRecordl ndex }

;.= { atnlraceRecordTable 1 }

At milr aceRecordEntry :: =
SEQUENCE {

}

at mir aceRecor dl ndex
at nifr aceRecor dSt at us

At mlr aceRecor dl ndex,
| NTEGER,

at nifr aceRecor dCause I nt eger 32,

at nifr aceRecor dDi ags OCTET STRI NG
at nifr aceRecor dTr aceSour cePort | d Pnni Port1d,
at nifr aceRecor dTr aceSour ceDl ci I nt eger 32,

at nifr aceRecor dTr aceDest Vpi

at nifr aceRecor dTr aceDest Vci

at nifr aceRecor dTr aceDest Cal | Ref
at milr aceRecor dTr aceDest EndPt Ref
at mir aceRecor dTr aceDest Dl ci

at nifr aceRecor dTi neSt anp

at mir aceRecor dl ndex OBJECT- TYPE
SYNTAX At niTr aceRecor dl ndex
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"An arbitrary integer

Page 99 of 120

At mivpl dentifier,

At mvcl denti fier,

Cal | Ref erence,

At nEndPoi nt Ref er ence,
I nt eger 32,

Ti neSt anp

used to distinguish between nultiple

ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

trace records. "
::={ atnlraceRecordEntry 1 }

at Mr aceRecor dSt at us OBJECT- TYPE
SYNTAX | NTEGER {

tracel nProgress(1),
traceConpl et edNor nmal | y(2),
tracel nconpl et e(3),
traceExceededl ELengt hLi m tati ons(4),
traceExceededMessagelengt hLi m t ati ons(5),
traceLackResour ce(6)

MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The returned trace status for this connection or party."
::={ atniraceRecordEntry 2 }

at nilr 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. Wen
the call succeeds, the distinguished value zero is returned.
Wien a PNNI Crankback information element is included in the
last call clearing nessage, this object contains the crankback

cause. In all other cases, the values are the sane as the
cause code val ues defined for the Cause information elenent."
REFERENCE

"ATM Forumis UNI 3.0/3.1 Specification. "
::={ atnlraceRecordEntry 3 }

at nifr aceRecor dDi ags OBJECT- TYPE

SYNTAX OCTET STRI NG SI ZE(0..17))

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"This object contains the contents of the diagnostics fields
fromthe Cause information elenent. Wen the val ue of
at nifraceRecordCause is 49, 'Quality of Service unavail able’,
t he di agnostics are taken fromthe PNNI Crankback information
el ement instead of the Cause information el enent."

REFERENCE
"ATM Forum s UNI 3.0/3.1 Specification. "

;.= { atnlraceRecordEntry 4 }

at nirr aceRecor dTr aceSour cePort | d OBJECT- TYPE

SYNTAX Pnni Portld

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The PNNI | ogical port IDidentifying the trace source
interface. The distinguished value zero indicates that no
trace source port ID was returned in the Trace transit list."

;.= { atnlraceRecordEntry 5 }
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at nifr aceRecor dTr aceSour ceDl ci OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The DLClI used on the trace source interface. The
di stingui shed value zero indicates that no DLCI was included in
the Trace transit list for the trace source interface."

;.= { atnlraceRecordEntry 6 }

at nilr aceRecor dTr aceDest Vpi OBJECT- TYPE

SYNTAX At nvpl dentifier

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."

;.= { atnlraceRecordEntry 7 }

at milr aceRecor dTr aceDest Vci OBJECT- TYPE

SYNTAX At nivcl dentifier

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The VCI used on the trace destination interface. The
di stingui shed value zero indicates that no VO was included in
the Trace transit list for the trace destination interface."

;.= { atnlraceRecordEntry 8 }

at nilr 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."
::={ atnlraceRecordEntry 9 }

at nr aceRecor dTr aceDest EndPt Ref OBJECT- TYPE

SYNTAX At nEndPoi nt Ref er ence

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The endpoint reference used on the trace destination
interface."

::= { atniraceRecordEntry 10 }

at nifr aceRecor dTr aceDest Dl ci OBJECT- TYPE

SYNTAX I 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 value zero indicates that no DLCI was included in
the Trace transit list for the trace destination interface."

::={ atniraceRecordEntry 11 }
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at mrr aceRecor dTi meSt anp OBJECT- TYPE
SYNTAX Ti meSt anmp
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The tine at which this record entry was creat ed.
::={ atniraceRecordEntry 12 }

at nifr acel nf oTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At niracel nf oEntry
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.”
.. = { atnlraceRecordG oup 2}

at miracel nf oEntry OBJECT- TYPE
SYNTAX At mifr acel nf oEntry
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 informati on added by one node. |If there are gaps in the

Trace transit |ist due to the use of the Pass al ong request
flag and the presence of nodes that do not support trace,

gaps will be between successive entries in this table. Since

the entries in this table are linked to the entries of the

at nifr aceRecordTabl e, the entries are added and renpved fromthe

tabl e as and when the corresponding entries in the
at nifr aceRecordTabl e are added and renoved. "
| NDEX { atniraceRecordl ndex,
at nifr acel nf oSequencel ndex }
.= { atnfracelnfoTable 1 }

At nilr acel nfoEntry :: =

SEQUENCE {
at nifr acel nf oSequencel ndex I nt eger 32,
at mTr acel nf oNodel d Pnni Nodel d,
at nirr acel nf oQut goi ngPort i d Pnni Portld,
at nTr acel nf ol ncom ngVpi At nvpl denti fi er,
at nTr acel nf ol ncomni ngVci At nivcl denti fi er,
at nirr acel nf ol ncom ngCal | Ref Cal | Ref er ence,
at nifr acel nf ol ncom ngEndPt Ref At nEndPoi nt Ref er ence,
at mTr acel nf oRef usal | ndi cat or Trut hval ue,
at nirr acel nf 0Cr ankBackRcvdAt Dest Tr ut hval ue,
at nirr acel nf oCr ankBackGap Tr ut hVval ue,
at nTr acel nf oCr ankBackl ndi cat or Trut hval ue,

at nifr acel nf oCr ankBackBl ockedTr ansit Type | NTEGER,
at nTr acel nf oCr ankBackBl ockedTransitInfo OCTET STRI NG
at nTr acel nf oCr ankBackCause I nt eger 32
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}

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 |logical 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."

.= { atnfTracelnfoEntry 1 }

at nTr 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 |logical node traversed by the connection
or party."

.= { atnflracelnfoEntry 2 }

at nTr acel nf oQut goi ngPort |1 d OBJECT- TYPE

SYNTAX Pnni Port1d

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The port ID of the |ogical node identified in
at nifr acel nf oNodel d that identifies the |ogical port
used to progress this connection or party towards the
called party."

;.= { atnflracelnfoEntry 3 }

at nTr acel nf ol ncom ngVpi  OBJECT- TYPE

SYNTAX At nivpl dentifier

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The VPI used on the succeeding side of the inconming interface
of the node identified by atnilracel nfoNodeld. The val ue 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 nirr acel nf oNodel d and at niTracel nfoPortld under the previous
at nifr acel nf oSequencel ndex. "

::= { atnflracelnfoEntry 4 }

at nTr acel nf ol ncom ngVci  OBJECT- TYPE

SYNTAX At mVcl dentifier

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The VClI used on the incomng interface of the node identified
by at nifracel nf oNodel d. The di stingui shed val ue zero indicates
that no VCI was included in the Trace transit |ist.
If there are no gaps in the Trace transit list, this is the
VCl used on the interface identified by the atnilracel nfoNodel d
and atmiracel nfoPortld under the previous
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at nifr acel nf oSequencel ndex. "
::={ atnfracelnfoEntry 5 }

at nirr 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 inconming 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 nirr acel nf oNodel d and at niTracel nfoPortld under the previous
at nifr acel nf oSequencel ndex. "

.= { atnflracelnfoEntry 6 }

at nTr acel nf ol ncom ngEndPt Ref ~ OBJECT- TYPE

SYNTAX At nEndPoi nt Ref er ence

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The Endpoi nt Reference used on the incoming 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 nifr acel nf oNodel d and at nTracel nfoPortld under the previous
at nTr acel nf oSequencel ndex. "

c:={ atniracelnfoEntry 7 }

at nTr acel nf oRef usal | ndi cat or 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 nifr acel nf oNodel d refused to participate in this trace."
::={ atnflracelnfoEntry 8 }

at nifr acel nf oCr ankBackRcvdAt Dest OBJECT- TYPE

SYNTAX Tr ut hval ue

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"1 ndi cat es whet her a crankback was recei ved at the node
identified by the atniracel nfoNodeld, when that node is the
trace destination node and the trace destination interface
is not a PNNI interface."

::={ atnflracelnfoEntry 9 }

at nifr acel nf oCr ankBackGap OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"Indicates that the trace was propagated beyond the node
identified by the atniracel nfoNodeld, but was cranked back
and no trace information was returned by the node initiating
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crankback. "
::= { atniracel nfoEntry 10 }

at nTr 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 atmilracel nfoNodeld, but before the
next node identified in the Trace transit list infornmation
el emrent . "

.= { atnmlracelnfoEntry 11 }

at nifr acel nf oCr ankBackBl ockedTr ansi t Type OBJECT- TYPE
SYNTAX | NTEGER {
bl ockedl ncomi ngLi nk(1),
bl ockedNode( 2),
bl ockedCut 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 atnilracel nfoNodel d.
Thi s object does not apply if the val ue of
at nirr acel nf oCr ankBackl ndi cator is 'false ."
.= { atnlracelnfoEntry 12 }

at nilr acel nf oCr ankBackBIl ockedTransitl nfo OBJECT- TYPE
SYNTAX OCTET STRI NG
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"This object does not apply if the value of
at mlr acel nf oCr ankBackl ndi cator is 'fal se’

When t he val ue of atnilracel nf oCrankBackl ndi cator is ’'true’
this object includes the contents of the Bl ocked Transit
Trace Information field fromthe Trace transit |ist
Information el enent. "

REFERENCE
"PNNI Addendum for Path and Connection Trace Version 1.0,
Section 3.1"

.= { atnlracelnfoEntry 13 }

at mirr acel nf oCr ankBackCause OBJECT- TYPE

SYNTAX I 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 atniracel nfoCrankBacklndicator is set to
"false’."

.= { atnlracelnfoEntry 14 }
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atnmrracel f G oup OBJECT IDENTIFIER ::= { atmlraceM BObjects 6 }
at nifr acel f Tabl e OBJECT- TYPE

SYNTAX SEQUENCE OF At mfracel fEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"This table is used to specify trace-related properties of a
PNNI interface (e.g. whether a PNNI interface allows tracing
over that interface)."

c:={ atnTracelfGoup 1}

at miracel fEntry OBJECT- TYPE

SYNTAX At mlracel fEntry

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"An entry representing the trace-related properties of a
PNNI interface."

AUGMVMENTS { pnnilfEntry }

c:={ atniracelfTable 1}

Atnifracel fEntry ::=
SEQUENCE {
at nifr acel f Tr aceBoundary Tr ut hval ue
}

at nifr acel f TraceBoundary OBJECT- TYPE

SYNTAX Trut hval ue

MAX- ACCESS read-wite

STATUS current

DESCRI PTI ON
"When this is a PNNIl interface, indicates whether path
and connection trace will be term nated or refused for
out goi ng or incomng, respectively, connections or parties on
this interface.

This object has no effect when this is not a PNNI interface.”

DEFVAL { false }
.= { atnfracelfEntry 1 }

-- Path and Connection Trace Traps

at nifraceM BTrapsPrefix OBJECT IDENTIFIER ::= { atnilraceMB 2 }
atnTraceM BTraps OBJECT IDENTIFIER ::= { atnilraceM BTrapsPrefix 0 }
at nirr aceConnConpl etion NOTI FI CATI ON- TYPE
OBJECTS {
at mir aceConnRecor dl ndex
}
STATUS current
DESCRI PTI ON

"An at miraceConnConpletion trap is sent when enabl ed and either
a TRACE CONNECTI ON ACKNOW.EDGE nessage is received at the trace
source node, or after atnilraceConnFail Ti meout has passed

Page 106 of 120 ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

wi t hout any response (i.e., the connection trace fails)."
::={ atnTraceM BTraps 1 }

at nifr acePat hTest Conpl eti on  NOTI FI CATI ON- TYPE

OBJECTS {
at nifr acePat hTest Recor dl ndex
}

STATUS current

DESCRI PTI ON

"An at mlracePat 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."

;.= { atnfraceM BTraps 2 }

atnilr acePat hFi | ter Trap NOTI FI CATI ON- TYPE

OBJECTS {
at mlr aceFi | t er Recor dConnKi nd
}

STATUS current

DESCRI PTI ON

"An atniracePathFilter trap is sent when the trap is enabl ed
and a record is added to the atnilraceRecordTabl e and the
atnilraceFi |l ter RecordTabl e corresponding to this filter. The
atnifraceFi | ter TrapEnabl e obj ect nust be reset to 'true’ before
anot her atnilracePathFilter trap can be generated by the agent
for this filter entry."

::={ atnTraceM BTraps 3 }

-- conformance i nformation

at mr aceM BConf or mance
OBJECT | DENTI FI ER : :

{ atnifraceM B 3 }

at nifr aceM BConpl i ances
OBJECT I DENTIFIER ::= { atmiraceM BConformance 1 }

at mlr aceM BG oups
OBJECT I DENTI FIER ::= { atnilraceM BConfornance 2 }

-- conpliance statenents

at nifr aceM BConpl i ance MODULE- COVPLI ANCE
STATUS current
DESCRI PTI ON
"The conpliance statenment for entities which inplenment 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.

Groups of optional objects are identified by the suffix
Optional Group. "

MODULE -- this nodul e

MANDATORY- GROUPS
{ atnilraceM BMandat or yGr oup
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}

GROUP at mTr aceConnAndPat hFi | t er Mandat or yG oup

DESCRI PTI ON
"Required if connection trace or path trace using
filtering of new connection and party establishnment nessages
is supported.”

GROUP at mlr 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 nr acePat hTest Mandat or yGr oup

DESCRI PTI ON
"Required if path trace using test connections and parties is
supported. "

GROUP at mTr acePat hFi | t er Mandat or yG- oup

DESCRI PTI ON
"Required if path trace is supported using filtering of
new connecti on and party establishnent nessages.”

OBJECT at nifraceTransi t Li st Maxi nunti ze

M N- ACCESS r ead-only

DESCRI PTI ON
"Maxi mum si ze of the Trace transit |list information el enent
| arger than 1466 octets is optional."

OBJECT at nTr aceConnCOri gConnType

SYNTAX | NTEGER { atnWVcc(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,
franme relay connections) is optional."

OBJECT at mTraceConnOrigDirection

SYNTAX | NTEGER { incoming(1) }

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 niTr acePat hTest ConnType

SYNTAX | NTEGER { atnWcc(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 mlr acePat hTest Cl ear Cal | At TDest
M N- ACCESS r ead-only
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DESCRI PTI ON
"The ability to generate test connections and parties that
remain active after the path trace is conpleted is optional."

OBJECT at nilr aceFi | t er Cl ear Cal | At TDest

M N- ACCESS read-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."

::={ atnfraceM BConpliances 1 }

-- units of conformance

at nirr aceM BMvandat or yGroup OBJECT- GROUP
OBJECTS {
at mlir aceMaxConcur r ent Request s,
at nifr aceAvai | abl eRequest s,
at miraceTransi t Li st Maxi nunSi ze,
at nifr aceRecor dSt at us,
at nifr aceRecor dTr aceSour cePort | d,
at nifr aceRecor dTi neSt anp,
at mTr acel nf oNodel d,
at mrr acel nf oQut goi ngPort | d,
at nirr acel nf oRef usal | ndi cat or
}
STATUS current
DESCRI PTI ON
"A collection of objects required when path or connection
trace is supported.”
c:={ atnlraceM BG oups 1 }

at nifr aceM BOpt i onal Group OBJECT- GROUP
OBJECTS {
at mlr aceRecor dTraceSour ceDl ci

}
STATUS current
DESCRI PTI ON
"A collection of optional objects used for path and connection
trace."
c:= { atnlraceM BG oups 2 }

at nifrr aceConnAndPat hFi | t er Mandat oryGroup OBJECT- GROUP
OBJECTS {
at nfr aceRecor dTr aceDest Vpi ,
at nifr aceRecor dTr aceDest Vci
at mir aceRecor dTr aceDest Cal | Ref,
at nr aceRecor dTr aceDest EndPt Ref ,
at mr aceRecor dTr aceDest Dl ci ,
at mTr acel nf ol ncom ngVpi ,
at mTr acel nf ol ncom ngVci ,
at nirr acel nf ol ncom ngCal | Ref,
at nifr acel nf ol ncom ngEndPt Ref

}
STATUS current
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DESCRI PTI ON
"A collection of objects required when supporting connection
trace or path trace using filtering of new connection and party
est abl i shnent nessages. "

;.= { atnlraceM BGroups 3 }

at mrr acePat hMandat or yGroup OBJECT- GROUP

OBJECTS {
at nilr aceRecor dCause,
at nifr aceRecor dDi ags,
at nirr acel nf oCr ankBackRcvdAt Dest ,
at nirr acel nf oCr ankBackGap,
at mfr acel nf oCr ankBackl ndi cat or,
at nifr acel nf oCr ankBackBl ockedTr ansi t Type,
at nifr acel nf oCr ankBackBl ockedTr ansi t | nf o,
at nifr acel nf oCr ankBackCause
}

STATUS current

DESCRI PTI ON

"A collection of objects required when supporting path trace."
::= { atnlraceM BGroups 4 }

at mrr aceConnMandat or yGroup OBJECT- GROUP
OBJECTS {

at mlr aceConnOmner ,
at mlr aceConnTr aceSour cel f,
at nifr aceConnOr i gConnType,
at nifr aceConnOri gVpi ,
at nifraceConnOri g\Vei ,
at nifr aceConnEndPt Ref ,
at nifraceConnOrigDirection,
at mlir aceConnTr aceConnl d,
at mlir aceConnTr aceCal | Ref,
at nifr aceConnPassAl ongRequest ,
at nifr aceConnFai | Ti meout ,
at nifr aceConnAgeTi neout ,
at mlr aceConnRest art,
at mlir aceConnRecor dl ndex,
at nilr aceConnRowSt at us

}
STATUS current
DESCRI PTI ON
"A collection of objects required when connection trace is
supported. "
.= { atnlraceM BGroups 5 }

at nTr aceConnOpt i onal Group OBJECT- GROUP
OBJECTS {
at nfr aceConnCal | Ref,
at nifr aceConnCri gDl ci
at nirr aceConnTr apOnConpl et i on

}
STATUS current
DESCRI PTI ON
"A collection of optional objects used for connection trace."
;.= { atnlraceM BGroups 6 }

Page 110 of 120 ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

at nilr acePat hTest Mandat oryGroup OBJECT- GROUP
OBJECTS {
at nirr acePat hTest Owner,
at nifr acePat hTest ConnType,
at nifr acePat hTest ConnCast Type,
at nr acePat hTest TraceSour cel f,
at nirr acePat hTest P2MpoNewConn,
at nfr acePat hTest Ori gVpi ,
at nifr acePat hTest Ori gVci ,
at nifr acePat hTest Cal | edParty,
at nr acePat hTest TxTr af Descr | ndex,
at nifr acePat hTest RxTr af Descr | ndex,
at nifr acePat hTest Cl ear Cal | At TDest ,
at mr acePat hTest Tr aceCr ankback,
at nilr acePat hTest PassAl ongRequest ,
at nilr acePat hTest AgeTi neout ,
at nifr acePat hTest Rest art,
at nifr acePat hTest Recor dI ndex,
at nfr acePat hTest RowsSt at us
}
STATUS current
DESCRI PTI ON
"A collection of objects required when path trace using test
connections and test parties is supported.”
;.= { atnlraceM BGroups 7 }

at mrr acePat hTest Opti onal G oup OBJECT- GROUP
OBJECTS {
at nifr acePat hTest Cal | i ngParty,
at nir acePat hTest TraceConnl d,
at nr acePat hTest TraceCal | Ref,
at nr acePat hTest TrapOnConpl et i on

}
STATUS current
DESCRI PTI ON
"A collection of optional objects used for path trace using
test connections and test parties."”
::={ atnlraceM BGroups 8 }

at nifr acePat hFi | t er Mandat oryGroup OBJECT- GROUP
OBJECTS {

at miraceFi |l ter Control ,
at mlr aceFi | t er Owner,
at nifr aceFi | t er ConnKi nd,
atnifraceFi [ terlnlf,
atnilraceFil terCal | edPartyPrefi x,
atniraceFi |l terCal | edPartylLengt h,
at mir aceFi | t er Cl ear Cal | At TDest ,
at nifr aceFi | t er Tr aceCr ankback,
at nifr aceFi | t er TraceConnl d,
at nifr aceFi | t er TraceCal | Ref ,
at nTraceFi | t er PassAl ongRequest,
at miraceFi | t er MaxRecor ds,
atnifr aceFi | ter St opTi neout ,
at nifr aceFi | t er AgeTi neout
at nifr aceFi | t er Pur ge,
at mlraceFi | t er Nunivat ches,

Page 111 of 120 ATM Forum Technical Committee



PNNI Addendum for Path fb-cs-0141.000
and Connection Tracev1.0 March, 2000

at mraceFi | t er RowsSt at us,

at nirr aceFi | t er Recor dConnKi nd,

at nifr aceFi | t er Recor dConnCast Type,

at nifr aceFi | t er Recor dSer vi ceCat egory,
atnfraceFi | t er Recordl nl f,

atmiraceFi | ter RecordQut | f,

atniraceFi | t er RecordCal I i ngParty,
atniraceFi |l ter RecordCal | edParty

}
STATUS current
DESCRI PTI ON

"A collection of objects required when path trace is supported
using filtering of new connection and party establishnent
nessages. "

::= { atnlraceM BGroups 9 }

at nTr acePat hFi | t er Opti onal G oup OBJECT- GROUP
OBJECTS {

at nifr aceFi | t er ConnCast Type,
at nifr aceFi | t er Servi ceCat egory,
atnfraceFilterCQutlf,
atniraceFilterCallingPartyPrefix,
atniraceFilterCal lingPartyLength,
at mTr aceFi | t er Recor dCount Down,
atnifraceFi | t er TrapEnabl e

}
STATUS current
DESCRI PTI ON
"A collection of optional objects used for path trace using
filtering of new connection and party establishnent
nmessages. "
::={ atnflraceM BG oups 10 }

atnifracel f Opti onal Goup OBJECT- GROUP
OBJECTS {
at nifr acel f TraceBoundary

}
STATUS current
DESCRI PTI ON
"A collection of optional objects used to configure PNNI
interfaces to refuse incomng and term nate outgoi ng
pat h and connection traces."
::= { atnilraceM BG oups 11 }

atnifraceNoti fi cati onOpti onal Group NOTI FI CATI ON- GROUP
NOTI FI CATI ONS {
at mir aceConnConpl et i on,
at mir acePat hTest Conpl eti on,
at nifr acePat hFi |l ter Trap
}
STATUS current
DESCRI PTI ON
"A collection of optional notifications used for path and
connection trace."
.= { atnmlraceM BGroups 12 }
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END
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