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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project: Technical Specification Group Services and System Aspects; Telecommunication management; as identified below:

32.111-1
Fault Management; Part 1: 3G fault management requirements
32.111-2
Fault Management; Part 2: Alarm Integration Reference Point (IRP): Information Service (IS)
32.111-3
Fault Management; Part 3: Alarm Integration Reference Point (IRP): Common Object Request Broker Architecture (CORBA) Solution Set (SS)
32.111-5
Fault Management; Part 5: Alarm Integration Reference Point (IRP): eXtensible Markup Language (XML) definitions.

32.111-6
Fault Management; Part 6: Alarm Reporting: eXtensible Markup Language (XML) file format definition.
The present document is part of a TS-family, which describes the requirements and information model necessary for Telecommunications Management (TM). The TM principles and TM architecture are specified in 3GPP TS 32.101 [1] and 3GPP TS 32.102 [2].

A communications system is composed of a multitude of Network Elements (NE) of various types and, typically, different vendors, which inter-operate in a coordinated manner in order to satisfy the network users' communication requirements.

The occurrence of faults in an NE may cause deterioration or loss of this NE's function. Fault Management is the functional area, which allows the operator to detect the occurrence of faults in the network in real-time. Configuration Management and Performance Management are two more functional areas, which require the operator to be alerted to certain conditions in the network.

A standard general-purpose mechanism is required for the packaging of the network element’s currently active faults and conditions and the available history information into an XML file Format for historical analysis on faults and conditions, which occurred in the network. The present document contains the XML file format definition related to faults and conditions.

1
Scope

The present document describes the XML file format of Alarm Reporting which contains the currently active faults and conditions along with the available history.

This specification is related to 3GPP TS 32.111-2 [4].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 32.101: "Telecommunication management; Principles and high level requirements".

[2]
3GPP TS 32.102: "Telecommunication management; Architecture".

[3]
3GPP TS 32.111-1: "Telecommunication management; Fault Management; Part 1: 3G fault management requirements".

[4]
3GPP TS 32.111-2: "Telecommunication management; Management; Part 2: Alarm Integration Reference Point (IRP): Information Service (IS)".

[5]
3GPP TS 32.432: "Telecommunication management; Performance measurement: File format definition ".

[6]
3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects".

[7]
W3C REC-xml-20001006: "Extensible Markup Language (XML) 1.0 (Second Edition)".

[8]
W3C REC-xmlschema-0-20010502: "XML Schema Part 0: Primer".

[9]
W3C REC-xmlschema-1-20010502: "XML Schema Part 1: Structures".

[10]
W3C REC-xmlschema-2-20010502: "XML Schema Part 2: Datatypes".

[11]
W3C REC-xml-names-19990114: "Namespaces in XML".
[12]
3GPP TS 32.435: "Telecommunication management; Performance measurement: eXtensible Markup Language (XML) file format definition ".
[13] 
3GPP TS 32.622: "Telecommunication management; Configuration Management (CM); Generic network resources Integration Reference Point (IRP): Network Resource Model (NRM)". 
[14]
ITU-T Recommendation X.733 (02/92): "Information technology - Open Systems Interconnection - Systems Management: Alarm reporting function".
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

network Element Manager (EM): provides a package of end-user functions for management of a set of closely related types of Network Elements. These functions can be divided into two main categories:

-
Element Management Functions for management of Network Elements on an individual basis. These are basically the same functions as supported by the corresponding local terminals.

-
Sub-Network Management Functions that are related to a network model for a set of Network Elements constituting a clearly defined sub-network, which may include relations between the Network Elements. This model enables additional functions on the sub-network level (typically in the areas of network topology presentation, alarm correlation, service impact analysis and circuit provisioning).

Network Manager (NM): provides a package of end-user functions with the responsibility for the management of a network, mainly as supported by the EM(s) but it may also involve direct access to the Network Elements. All communication with the network is based on open and well-standardised interfaces supporting management of multi-vendor and multi-technology Network Elements.

Operations System (OS): generic management system, independent of its location level within the management hierarchy.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3G
3rd Generation

EM
Element Manager

GSM
Global System for Mobile communications

IRP
Integration Reference Point

NE
Network Element

NM
Network Manager

PM
Performance Management
4
XML file format definition

This clause describes the format of alarm reporting files that can be transferred from the network (NEs or EM) to the NM. The XML file format definition is based on XML schema (see [8], [9], [10] and [11]).

The XML file format definitions implement the alarm structure and parameters defined in 3GPP TS 32.111-2 [4]. 

4.1
File Content and Mapping table

Table 4.1 lists all the file content items, provides and explanation of the individual items, and maps the file content items to those used in the XML schema based file format definitions. XML tag attributes are useful where data values bind tightly to its parent element. They have been used where appropriate. 

Table 4.1 File Content Description and Mapping of File Content Items to XML tags

	File Content Item
	XML schema based XML tag
	Description

	alarmDataCollection
	alarmDataFile
	This is the top-level tag, which identifies the file as a collection of alarm data. The file content is made up of a header ("alarmFileHeader"), the collection of alarm items ("alarmData"), and an alarm file footer ("alarmFileFooter").

	alarmFileHeader
	fileHeader
	This is the alarm reporting file header to be inserted in each file. It includes a version indicator, the name, type and vendor name of the sending network node, and a time stamp ("collectionBeginTime"), which will be the start of the period covered by the alarm report.

	alarmData
	alarmData
	The "alarmData" construct represents the sequence of zero or more alarm items contained in the file. It can be empty in case no alarm data can be provided. 

Each "alarmData" element contains the name of the NE ("nEId") and the list of Active Events and Event History pertaining to that NE ("activeEvents" and “eventHistory”).

	alarmFileFooter
	fileFooter
	The alarm reporting file footer to be inserted in each file. It includes a time stamp, which refers to the time when the file is closed for sending to the server.

	fileFormatVersion
	fileHeader fileFormatVersion
	This parameter identifies the file format version applied by the sender. The format version defined in the present document shall be the abridged number and version of this 3GPP document (see below).

The abridged number and version of a 3GPP document is constructed from its version specific full reference "3GPP […] (yyyy-mm)" by:

-
removing the leading "3GPP TS"

-
removing everything including and after the version third digit, representing editorial only changes, together with its preceding dot character

-
from the resulting string, removing leading and trailing white space, replacing every multi character white space by a single space character and changing the case of all characters to uppercase.
e.g. “32.111-6 V8.0”

	senderName
	fileHeader dnPrefix
  and
fileSender localDn
	The senderName uniquely identifies the NE or EM that assembled this alarm reporting file by its Distinguished Name (DN), according to the definitions in 3GPP TS 32.300 [6]. In the case of the NE-based approach, it is identical to the sender's "nEDistinguishedName".
For the XML schema based XML format, the DN is split into the DN prefix and the Local DN (LDN) (see 3GPP TS 32.300 [6]). XML attribute specification "dnPrefix" may be absent in case the DN prefix is not configured in the sender. XML attribute specification "localDn" may be absent in case the LDN is not configured in the sender.

	senderType
	fileSender elementType
	This is a user configurable identifier of the type of network node that generated the file, e.g. HNB, HNB-GW, NodeB, EM, SGSN. The string may be empty (i.e. string size =0) in case the "senderType" is not configured in the sender.
For the XML schema based XML format, XML attribute specification "elementType" may be absent in case the "senderType" is not configured in the sender.

	vendorName
	fileHeader vendorName
	The "vendorName" identifies the vendor of the equipment that provided the measurement file. The string may be empty (i.e. string size =0) if the "vendorName" is not configured in the sender.
For the XML schema based XML format, XML attribute specification "vendorName" may be absent in case the "vendorName" is not configured in the sender.

	collectionBeginTime
	alarmCollec beginTime
	The "collectionBeginTime" is a time stamp that refers to the start of the first event collection interval (granularity period) that is covered by the collected event data that is stored in this file.

	neId
	managedElement
	The unique identification of the NE in the system. It includes the user name ("nEUserName"), the distinguished name ("nEDistinguishedName") and the software version ("nESoftwareVersion") of the NE.

	neUserName
	managedElement userLabel
	This is the user definable name ("userLabel") defined for the NE in 3GPP TS 32.622 [13]. The string may be empty (i.e. string size =0) if the "nEUserName" is not configured in the CM applications.
For the XML schema based XML format, XML attribute specification "userLabel" may be absent in case the "nEUserName" is not configured in the CM applications.

	neDistinguishedName
	fileHeader dnPrefix
  and
managedElement localDn
	This is the Distinguished Name (DN) defined for the NE in 3GPP TS 32.300 [6]. It is unique across an operator's 3G network. The string may be empty (i.e. string size =0) if the "nEDistinguishedName" is not configured in the CM applications.
For the XML schema based XML format, the DN is split into the DN prefix and the Local DN (LDN) (see 3GPP TS 32.300 [6]). XML attribute specification "localDn" may be absent in case the LDN is not configured in the CM applications.

	neSoftwareVersion
	managedElement swVersion
	This is the software version ("swVersion") defined for the NE in 3GPP TS 32.622 [13]. 

This is an optional parameter which allows post-processing systems to take care of vendor specific measurements modified between software versions.
For the XML schema based XML format, XML attribute specification "swVersion" may be absent in case the "nESoftwareVersion" is not configured in the CM applications.

	eventHistory
	eventHistory
	This element is present if the NE is configured to report its event history.

	activeEvents
	activeEvents
	This element is present if the NE is configured to report its currently active events.

	eventsdiscarded
	eventHistory
eventsDiscarded
	If the event storage space is exceeded then events are discarded. If any events have been discarded during the period covered by this alarm report, then this attribute contains the number of events discarded. If no events have been discarded then this attribute is absent.

	event
	eventHistory

event
	There is one entry for each event in the event history. If the NE has raised no events then there will be zero event elements.

	eventTime
	event 

time
	This contains the date and time when the event was rasied by the NE.

	eventIdentifier
	event

eventIdentifier
	It uniquely identifies an Event.

	eventNotificationReason
	event

notificationReason
	It indicates the reason for sending the event and can be one of the following :

“NotifyNewEvent”

“NotifyChangedEvent”

        “NotifyClearedEvent”

	managedObjectInstance
	event

managedObjectInstance
	It specifies the instance of the Informational Object Class in which the NE event occurred by carrying the Distinguished Name (DN) of this object instance. This object may or may not be identical to the object instance actually emitting the notification.

Encode the Managed Objects representation in string format as defined in 3GPP TS 32.300 [6]. 

	eventType
	event

eventType
	It indicates the type of event, which can be raised by the NE..  
See 3GPP TS32.111-2 Annex A [4] for information on pre-defined event types from the 3GPP standards for alarm type.

	probableCause
	event

probableCause
	It qualifies the event and provides further information than eventType.  
See 3GPP TS32.111-2 Annex B [4] for information on pre-defined Probable Causes from the 3GPP standards mapped to alarm type

	specificEvent
	event

specificEvent
	This identifies the specific event which occurred on the NE which is vendor defined.

	perceivedServerity
	event

perceivedSeverity
	It indicates the relative level of urgency for operator attention for an event, please see ITU_T Recommendation X.733 [14], and can be one of the following in order of severity:

“Critical”

“Major”

“Minor”

“Warning”

“Cleared”

	additionalText
	event addtionalText
	This provides a textual string which is vendor defined

	additionalInformation
	event additionalInformation
	This contains additional information about the event and is vendor defined. 

This element consists of a value and optionally name and type. If the type is absent then the data contained in the value shall be viewed as a string. 

	eventRaisedTime
	event eventRaisedTime
	The "eventRaisedTime" is a time stamp that indicates the date and time when the event is first raised by the NE  

	eventChangedTime
	event eventChangedTime
	The "eventChangedTime" is a time stamp that indicates the last date and time when the Event Entry is changed by the event raising resource.  

	eventClearedTime
	event eventClearedTime
	The "eventClearedTime" is a time stamp that indicates the date and time when the Event Entry is Cleared by the NE and will remain on the Active Events List until an acknowledgement is received

	timeStamp
	alarmCollec endTime
	


4.2
XML schema based XML file format definition

4.2.1
Alarm collection data file XML diagram

Figure 4.1 describes the XML element structure of the alarm collection data file.
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Figure 4.1: XML diagram of the alarm collection data file
4.2.2
Alarm collection data file XML schema

The following XML schema alarmCollec.xsd is the schema for alarm collection data XML files:

<?xml version="1.0" encoding="UTF-8"?>

<!--
  3GPP TS 32.111-6 Alarm Reporting XML file format definition
  data file XML schema
  alarmCollec.xsd
-->

<schema
  targetNamespace=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6#alarmCollec"
  elementFormDefault="qualified"
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:ac=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6#alarmCollec"
>

<!-- Alarm data XML elements -->

  <simpleType name="EventType">

    <restriction base="string">

      <enumeration value="Communications Alarm"/>

      <enumeration value="Processing Error Alarm"/>

      <enumeration value="Environmental Alarm"/>

      <enumeration value="Quality Of Service Alarm"/>

      <enumeration value="Equipment Alarm"/>

      <enumeration value="Integrity Violation"/>

      <enumeration value="Operational Violation"/>

      <enumeration value="Physical Violation"/>

      <enumeration value="Security Service Or Mechanism Violation"/>

      <enumeration value="Time Domain Violation"/>

    </restriction>

  </simpleType>

  <simpleType name="PerceivedSeverity">

    <restriction base="string">

      <enumeration value="Critical"/>

      <enumeration value="Major"/>

      <enumeration value="Minor"/>

      <enumeration value="Warning"/>

      <enumeration value="Indeterminate"/>

      <enumeration value="Cleared"/>

    </restriction>

  </simpleType>

  <simpleType name="ProbableCause">

    <restriction base="string">

      <enumeration value="Indeterminate"/>

      <enumeration value="Alarm Indication Signal"/>

      <enumeration value="Call Setup Failure"/>

      <enumeration value="Degraded Signal"/>

      <enumeration value="Far End Receiver Failure"/>

      <enumeration value="Framing Error"/>

      <enumeration value="Loss Of Frame"/>

      <enumeration value="Loss Of Pointer"/>

      <enumeration value="Loss Of Signal"/>

      <enumeration value="Payload Type Mismatch"/>

      <enumeration value="Transmission Error"/>

      <enumeration value="Remote Alarm Interface"/>

      <enumeration value="Excessive Bit Error Rate"/>

      <enumeration value="Path Trace Mismatch"/>

      <enumeration value="Unavailable"/>

      <enumeration value="Signal Label Mismatch"/>

      <enumeration value="Loss Of Multi Frame"/>

      <enumeration value="Communications Receive Failure"/>

      <enumeration value="Communications Transmit Failure"/>

      <enumeration value="Modulation Failure"/>

      <enumeration value="Demodulation Failure"/>

      <enumeration value="Back Plane Failure"/>

      <enumeration value="Data Set Problem"/>

      <enumeration value="Equipment Identifier Duplication"/>

      <enumeration value="External Device Problem"/>

      <enumeration value="Line Card Problem"/>

      <enumeration value="Multiplexer Problem"/>

      <enumeration value="NE Identifier Duplication"/>

      <enumeration value="Power Problem"/>

      <enumeration value="Processor Problem"/>

      <enumeration value="Protection Path Failure"/>

      <enumeration value="Receiver Failure"/>

      <enumeration value="Replaceable Unit Missing"/>

      <enumeration value="Replaceable Unit Type Mismatch"/>

      <enumeration value="Synchronization Source Mismatch"/>

      <enumeration value="Terminal Problem"/>

      <enumeration value="Timing Problem"/>

      <enumeration value="Transmitter Failure"/>

      <enumeration value="Trunk Card Problem"/>

      <enumeration value="Replaceable Unit Problem"/>

      <enumeration value="Real Time Clock Failure"/>

      <enumeration value="Protection Mechanism Failure"/>

      <enumeration value="Protecting Resource Failure"/>

      <enumeration value="Air Compressor Failure"/>

      <enumeration value="Air Conditioning Failure"/>

      <enumeration value="Air Dryer Failure"/>

      <enumeration value="Battery Discharging"/>

      <enumeration value="Battery Failure"/>

      <enumeration value="Commercial Power Failure"/>

      <enumeration value="Cooling Fan Failure"/>

      <enumeration value="Engine Failure"/>

      <enumeration value="Fire Detector Failure"/>

      <enumeration value="Fuse Failure"/>

      <enumeration value="Generator Failure"/>

      <enumeration value="Low Battery Threshold"/>

      <enumeration value="Pump Failure"/>

      <enumeration value="Rectifier Failure"/>

      <enumeration value="Rectifier High Voltage"/>

      <enumeration value="Rectifier Low F Voltage"/>

      <enumeration value="Ventilation System Failure"/>

      <enumeration value="Enclosure Door Open"/>

      <enumeration value="Explosive Gas"/>

      <enumeration value="Fire"/>

      <enumeration value="Flood"/>

      <enumeration value="High Humidity"/>

      <enumeration value="High Temperature"/>

      <enumeration value="High Wind"/>

      <enumeration value="Ice Build Up"/>

      <enumeration value="Intrusion Detection"/>

      <enumeration value="Low Fuel"/>

      <enumeration value="Low Humidity"/>

      <enumeration value="Low Cable Pressure"/>

      <enumeration value="Low Temperature"/>

      <enumeration value="Low Water"/>

      <enumeration value="Smoke"/>

      <enumeration value="Toxic Gas"/>

      <enumeration value="External Point Failure"/>

      <enumeration value="Storage Capacity Problem"/>

      <enumeration value="Memory Mismatch"/>

      <enumeration value="Corrupt Data"/>

      <enumeration value="Out Of CPU Cycles"/>

      <enumeration value="Software Environment Problem"/>

      <enumeration value="Software Download Failure"/>

      <enumeration value="Loss Of Real Time"/>

      <enumeration value="Reinitialized"/>

      <enumeration value="Excessive Error Rate"/>

      <enumeration value="Adapter Error"/>

      <enumeration value="Application Subsystem Failure"/>

      <enumeration value="Bandwidth Reduced"/>

      <enumeration value="Communications Protocol Error"/>

      <enumeration value="Communications Subsystem Failure"/>

      <enumeration value="Configuration Or Customizing Error"/>

      <enumeration value="Congestion"/>

      <enumeration value="CPU Cycles Limit Exceeded"/>

      <enumeration value="Data Set Or Modem Error"/>

      <enumeration value="DTE DCE Interface Error"/>

      <enumeration value="Equipment Malfunction"/>

      <enumeration value="Excessive Vibration"/>

      <enumeration value="File Error"/>

      <enumeration value="Heating Or Ventilation Or Cooling System Problem"/>

      <enumeration value="Humidity Unacceptable"/>

      <enumeration value="Input Output Device Error"/>

      <enumeration value="Input Device Error"/>

      <enumeration value="LAN Error"/>

      <enumeration value="Leak Detected"/>

      <enumeration value="Local Node Transmission Error"/>

      <enumeration value="Material Supply Exhausted"/>

      <enumeration value="Out Of Memory"/>

      <enumeration value="Output Device Error"/>

      <enumeration value="Performance Degraded"/>

      <enumeration value="Pressure Unacceptable"/>

      <enumeration value="Queue Size Exceeded"/>

      <enumeration value="Receive Failure"/>

      <enumeration value="Remote Node Transmission Error"/>

      <enumeration value="Resource At Or Nearing Capacity"/>

      <enumeration value="Response Time Excessive"/>

      <enumeration value="Retransmission Rate Excessive"/>

      <enumeration value="Software Error"/>

      <enumeration value="Software Program Abnormally Terminated"/>

      <enumeration value="Software Program Error"/>

      <enumeration value="Temperature Unacceptable"/>

      <enumeration value="Threshold Crossed"/>

      <enumeration value="Toxic Leak Detected"/>

      <enumeration value="Transmit Failure"/>

      <enumeration value="Underlying Resource Unavailable"/>

      <enumeration value="Version Mismatch"/>

      <enumeration value="A BIS To BTS Interface Failure"/>

      <enumeration value="A BIS To TRX Interface Failure"/>

      <enumeration value="Antenna Problem"/>

      <enumeration value="Battery Breakdown"/>

      <enumeration value="Battery Charging Fault"/>

      <enumeration value="Clock Synchronization Problem"/>

      <enumeration value="Combiner Problem"/>

      <enumeration value="Disk Problem"/>

      <enumeration value="Excessive Receiver Temperature"/>

      <enumeration value="Excessive Transmitter Output Power"/>

      <enumeration value="Excessive Transmitter Temperature"/>

      <enumeration value="Frequency Hopping Degraded"/>

      <enumeration value="Frequency Hopping Failure"/>

      <enumeration value="Frequency Redefinition Failed"/>

      <enumeration value="Line Interface Failure"/>

      <enumeration value="Link Failure"/>

      <enumeration value="Loss Of Synchronization"/>

      <enumeration value="Lost Redundancy"/>

      <enumeration value="Mains Breakdown With Battery Backup"/>

      <enumeration value="Mains Breakdown Without Battery Backup"/>

      <enumeration value="Power Supply Failure"/>

      <enumeration value="Receiver Antenna Fault"/>

      <enumeration value="Receiver Multicoupler Failure"/>

      <enumeration value="Reduced Transmitter Output Power"/>

      <enumeration value="Signal Quality Evaluation Fault"/>

      <enumeration value="Timeslot Hardware Failure"/>

      <enumeration value="Transceiver Problem"/>

      <enumeration value="Transcoder Problem"/>

      <enumeration value="Transcoder Or Rate Adapter Problem"/>

      <enumeration value="Transmitter Antenna Failure"/>

      <enumeration value="Transmitter Antenna Not Adjusted"/>

      <enumeration value="Transmitter Low Voltage Or Current"/>

      <enumeration value="Transmitter Off Frequency"/>

      <enumeration value="Database Inconsistency"/>

      <enumeration value="File System Call Unsuccessful"/>

      <enumeration value="Input Parameter Out Of Range"/>

      <enumeration value="Invalid Parameter"/>

      <enumeration value="Invalid Pointer"/>

      <enumeration value="Message Not Expected"/>

      <enumeration value="Message Not Initialised"/>

      <enumeration value="Message Out Of Sequence"/>

      <enumeration value="System Call Unsuccessful"/>

      <enumeration value="Timeout Expired"/>

      <enumeration value="Variable Out Of Range"/>

      <enumeration value="Watch Dog Timer Expired"/>

      <enumeration value="Cooling System Failure"/>

      <enumeration value="External Equipment Failure"/>

      <enumeration value="External Power Supply Failure"/>

      <enumeration value="External Transmission Device Failure"/>

      <enumeration value="Reduced Alarm Reporting"/>

      <enumeration value="Reduced Event Reporting"/>

      <enumeration value="Reduced Logging Capability"/>

      <enumeration value="System Resources Overload"/>

      <enumeration value="Broadcast Channel Failure"/>

      <enumeration value="Call Establishment Error"/>

      <enumeration value="Invalid Message Received"/>

      <enumeration value="Invalid MSU Received"/>

      <enumeration value="LAPD Link Protocol Failure"/>

      <enumeration value="Local Alarm Indication"/>

      <enumeration value="Remote Alarm Indication"/>

      <enumeration value="Routing Failure"/>

      <enumeration value="SS7 Protocol Failure"/>

      <enumeration value="Authentication Failure"/>

      <enumeration value="Breach Of Confidentiality"/>

      <enumeration value="Cable Tamper"/>

      <enumeration value="Delayed Information"/>

      <enumeration value="Denial Of Service"/>

      <enumeration value="Duplicate Information"/>

      <enumeration value="Information Missing"/>

      <enumeration value="Information Modification Detected"/>

      <enumeration value="Information Out Of Sequence"/>

      <enumeration value="Key Expired"/>

      <enumeration value="Non Repudiation Failure"/>

      <enumeration value="Out Of Hours Activity"/>

      <enumeration value="Out Of Service"/>

      <enumeration value="Procedural Error"/>

      <enumeration value="Unauthorised Access Attempt"/>

      <enumeration value="Unexpected Information"/>

      <enumeration value="Unspecified Reason"/>

    </restriction>

  </simpleType>

  <simpleType name="NotificationReason">

    <restriction base="string">

      <enumeration value="NotifyNewEvent"/>

      <enumeration value="NotifyChangedEvent"/>

      <enumeration value="NotifyClearedEvent"/>

    </restriction>

  </simpleType>

  <simpleType name="AdditionalInformationType">

    <restriction base="string">

      <enumeration value="1 - textual string"/>

      <enumeration value="2 - integer"/>

      <enumeration value="3 - unsignedInteger"/>

      <enumeration value="4 - boolean"/>

      <enumeration value="5 - dateTime"/>

      <enumeration value="6 - base64"/>

    </restriction>

  </simpleType>

  <complexType name="AdditionalInformation">

    <sequence>

       <element name="value" type="string"/>
       <element name="name" type="string" minOccurs="0" />

       <element name="type" type="ac:AdditionalInformationType" minOccurs="0" />

    </sequence>

  </complexType>

  <element name="time" type="dateTime"/>

  <element name="eventIdentifier" type="string"/>

  <element name="notificationReason" type="ac:NotificationReason"/>

  <element name="managedObjectInstance" type="string"/>

  <element name="eventType" type="ac:EventType"/>

  <element name="probableCause" type="ac:ProbableCause"/>

  <element name="specificEvent" type="string"/>

  <element name="perceivedSeverity" type="ac:PerceivedSeverity"/>

  <element name="additionalText" type="string"/>
  <element name="additionalInformation" type="ac:AdditionalInformation"/>

  <element name="eventRaisedTime" type="dateTime"/>

  <element name="eventChangedTime" type="dateTime"/>
  <element name="eventClearedTime" type="dateTime"/>

  <!-- Measurement collection data file root XML element -->

  <element name="alarmDataFile">
    <complexType>
      <sequence>
        <element name="fileHeader">
          <complexType>
            <sequence>
              <element name="fileSender">
                <complexType>
                  <attribute name="localDn" type="string" use="optional"/>
                  <attribute name="elementType" type="string" use="optional"/>
                </complexType>
              </element>
              <element name="alarmCollec">
                <complexType>
                  <attribute name="beginTime" type="dateTime" use="required"/>
                </complexType>
              </element>
            </sequence>
            <attribute name="fileFormatVersion" type="string" use="required"/>
            <attribute name="vendorName" type="string" use="optional"/>
            <attribute name="dnPrefix" type="string" use="optional"/>
          </complexType>
        </element>
        <element name="alarmData" minOccurs="0" maxOccurs="unbounded">
          <complexType>
            <sequence>
              <element name="managedElement">
                <complexType>
                  <attribute name="localDn" type="string" use="optional"/>
                  <attribute name="userLabel" type="string" use="optional"/>
                  <attribute name="swVersion" type="string" use="optional"/>
                </complexType>
              </element>
              <element name="activeEvents" minOccurs="0">
                <complexType>
                  <sequence>
                    <element name="event" minOccurs="0" maxOccurs="unbounded">
                      <complexType>





    <sequence>
                          <element ref="ac:eventIdentifier" />                          

                          <element ref="ac:eventRaisedTime" />

                          <element ref="ac:eventChangedTime" />

                          <element ref="ac:eventClearedTime" />
                          <element ref="ac:managedObjectInstance" />

                          <element ref="ac:eventType" />

                          <element ref="ac:probableCause" />
                          <element ref="ac:perceivedSeverity" />
                          <element ref="ac:specificEvent" minOccurs="0" />

                          <element ref="ac:additionalText" minOccurs="0" />

                          <element ref="ac:additionalInformation" minOccurs="0"              

                                   maxOccurs="unbounded"/>

                        </sequence>
                      </complexType>
                    </element>
                  </sequence>
                </complexType>
              </element>
              <element name="eventHistory" minOccurs="0">
                <complexType>
                  <sequence>
                    <element name="event" minOccurs="0" maxOccurs="unbounded">
                      <complexType>






    <sequence>
                          <element ref="ac:time" />

                          <element ref="ac:eventIdentifier" />

                          <element ref="ac:notificationReason" />

                          <element ref="ac:managedObjectInstance" />

                          <element ref="ac:eventType" />

                          <element ref="ac:probableCause" />

                          <element ref="ac:perceivedSeverity" />

                          <element ref="ac:specificEvent" minOccurs="0" />

                          <element ref="ac:additionalText" minOccurs="0" />

                          <element ref="ac:additionalInformation" minOccurs="0"              

                                   maxOccurs="unbounded"/>

                        </sequence>
                      </complexType>
                    </element>
                  </sequence>

                  <attribute name="eventsDiscarded" type="unsignedInt" use="optional"/>
                </complexType>
              </element>
            </sequence>
          </complexType>
        </element>
        <element name="fileFooter">
          <complexType>
            <sequence>
              <element name="alarmCollec">
                <complexType>
                  <attribute name="endTime" type="dateTime" use="required"/>
                </complexType>
              </element>
            </sequence>
          </complexType>
        </element>
      </sequence>
    </complexType>
  </element>


</schema>
4.2.3
Alarm collection data file XML header

The following header shall be used in actual XML alarm reporting files:

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="AlarmDataCollection.xsl"?>
<AlarmDataFile
  xmlns=
" http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6#alarmCollec"
>

Annex A (informative):
Examples
A.1
XML schema based XML alarm report file

<?xml version="1.0" encoding="UTF-8"?>

<?xml-stylesheet type="text/xsl" href="AlarmDataCollection.xsl"?>

<alarmDataFile xmlns="http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6#alarmCollec"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6#alarmCollec http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6#measCollec">


<fileHeader fileFormatVersion="32.111-6 V1.0" vendorName="Company NN" dnPrefix="DC=a1.companyNN.com,SubNetwork=1,IRPAgent=1">



<fileSender localDn="SubNetwork=CountryNN,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-1" elementType="RNC"/>



<alarmCollec beginTime="2000-03-01T14:00:00+02:00"/>


</fileHeader>


<alarmData>



<managedElement localDn="SubNetwork=CountryNN,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-1" userLabel="RNC Telecomville"/>
         <eventHistory eventsDiscarded="171">




<event>

                <time>2000-03-01T14:15:00+02:00</time>
                <eventIdentifier>113456782</eventIdentifier>




<notificationReason>NotifyNewEvent</notificationReason>
                <managedObjectInstance>RNC-1</managedObjectInstance>
                <eventType>Equipment Alarm</eventType>
                <probableCause>Reduced Logging Capability</probableCause>
                <perceivedSeverity>Major</perceivedSeverity>
            </event>


</eventHistory>

</alarmData>


<fileFooter>



<alarmCollec endTime="2000-03-01T14:15:00+02:00"/>


</fileFooter>

</alarmDataFile>

Annex B (informative):
XML schema electronic files

The electronic files corresponding to the normative XML schemas defined in the present document are available in native form in the following archive:

http://www.3gpp.org/ftp/specs/archive/32_series/32.111-6/schema/32111-6-100-XMLSchema.zip
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