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1
Decision/action requested

This contribution defines a format for the subscriber and equipment trace XML file. 
It supersedes S5-038119 from SA5#33 meeting, and changes are highlighted with revision marks. 

This document proposes 3 annexes to be inserted at the end of TS 32.423:

· Annex A (normative): Trace report file format

· Annex B (normative):  Trace report file convention and transfer procedure
· Annex C (informative): Examples of trace XML file
2
References

The following document references should be appended to the TS 32.423 document reference list:

[xxx]
W3C Recommendation "Extensible Markup Language (XML) 1.0" (Second Edition, 6 October 2000) http://www.w3.org/TR/2000/REC-xml-20001006
[xxx]
W3C Recommendation "Namespaces in XML" (14 January 1999)
http://www.w3.org/TR/1999/REC-xml-names-19990114
[xxx]
W3C Recommendation "XML Schema Part 0: Primer" (2 May 2001)
http://www.w3.org/TR/2001/REC-xmlschema-0-20010502
[xxx]
W3C Recommendation "XML Schema Part 1: Structures" (2 May 2001)
http://www.w3.org/TR/2001/REC-xmlschema-1-20010502
[xxx]
W3C Recommendation "XML Schema Part 2: Datatypes" (2 May 2001)
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502
[xxx]
International Standard ISO 8601: 1988 (E) "Representations of dates and times" (1988-06-15)
http://www.iso.ch/markete/8601.pdf

3
Rationale
Please refer to S5-038103 SA5#33 Trace RG Session Report for S5-038119 review minutes and action items. 

4
Consequences and implications

The availability of a XML schema definition for the Trace Result File is required for the completion of the 3GPP Rel-6 Trace functionality.
5 Issues of discussion
Following review of this document, it should be decided whether its contents should be introduced it in the draft TS 32.423 or to be updated for next meeting. 
Annex A (normative): Trace Report File Format

This annex describes the XML format of trace result files. Those files are to be transferred from the network (NEs or EM) to the NM.

The following conditions have been considered for the definition of this file format:

-
The trace data volume and trace duration is not predictable. Depending on the data retrieval and storage mechanisms, several consecutive trace result files could be generated for a single traced call. The file naming convention shall allow rebuilding the temporal file sequences.

-
Since the files are transferred via a machine-machine interface, the files should be machine-readable using standard tools.

-
The file format should be independent from the data transfer protocol used to carry the file from one system to another.

-
The file format should be generic across 3G systems.

-
The file format should be flexible enough to support further trace data types and decoded IEs, as well as vendor‑specific trace data.

A.1.
Parameter description and mapping table

Table A.1 describes the XML trace file parameters.

Table A.1: XML trace file parameters

	XML element / XML attribute specification
	Description

	traceCollecFile
	This is the top-level element. It identifies the file as a collection of trace data. This element includes:

-
a file header (element "fileHeader")

-
the collection of trace data items (elements "traceRecSession"), and

-
a file footer (element "fileFooter").

	fileHeader
	This is the trace file header element to be included in each file. This element includes:

-
a version indicator (attribute specification "fileFormatVersion")

-
the vendor name of the sending network node (attribute specification "vendorName")

-
the name of the sending network node (attribute specification "fileSender elementDn")

-
the type of the sending network node (attribute specification "fileSender elementType")

-
a time stamp (attribute specification "traceCollec beginTime").

	fileHeader fileFormatVersion
	This attribute specification 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.

	fileHeader vendorName
	Optional attribute specification that has the following value part:

· vendor of the equipment that provided the trace file.

	fileSender elementDn
	This attribute specification uniquely identifies the NE or EM that assembled this trace file, according to the definitions in 3GPP TS 32.300 [xxx].

	fileSender elementType
	This attribute specification identifies type of the network node that generated the file, e.g "RNC", "SGSN".

	traceCollec beginTime
	This attribute specification contains a timestamp that refers to the start of the first trace data that is stored in this file. It is a complete timestamp including day, time and delta UTC hour.

	traceRecSession
	This required element contains the traced data associated to a Trace Recording Session. It has no value and contains 3 attributes :

-
dnPrefix: optional attribute that provides the DN prefix (see 3GPP TS 32.300 [xxx]).

-
traceRef : required attribute that provides a unique trace session identifier as described in the TS 32.421.
-
traceRecSessionRef : Required attribute that provides a unique trace recording session  as described in the TS 32.421.

-
stime : optional attributes that provides the start time of the call

	ue
	This element has no value. It has 2 required attributes that gives the ue identifier provided in trace activation messages::

-
idType: ue identifier type (IMSI, IMEI (SV), or Public User Id)

-
idValue : the ue identifier value

	msg
	The msg element contains the information associated to a traced message. It has no value and the following required attributes:

-
fn : function name associated to the traced message (e.g. Iuu, Iu CS, Iub, Intra frequency measurement, Gb……)

-
ct : time difference with the beginCollectionTime. It is expressed in number of seconds and milliseconds (nbsec.ms)

-
vs : boolean value that indicates if the message is vendor specific (true) or not (false).

The msg element has the following optional attribute:
-
name : protocol message name

	initiator
	Optional element that contains the following value part:

· LDN of NE initiator of the protocol message,. The string may be empty (i.e. string size =0) in case the initiator is the sender or the mobile. 

This element has one optional attribute:

· type : type of the network node that initiate the message, e.g "RNC", "SGSN"

	target
	Optional element that contains the following value part:

· LDN of NE target of the protocol message,. The string may be empty (i.e. string size =0) in case the target is the sender or the mobile. 

This element has one optional attribute:

· type : type of the network node that receive the message, e.g "RNC", "SGSN"

	rawMsg
	Optional element that contains the following value part: 

· Hexadecimal encoded form of the message. 

This XML elements has two required attributes:

· protocol : protocol name associated to the event (e.g. "Ranap")

· version :  protocol version 

This element is available only if the trace depth is maximum

	ieGroup
	Optional element that contains, in any order, one or more ie or ieGroup elements. This element is used for complex traced IEs that contain one or more traced IEs. It has no value and has 2 optional attributes:

· name : IE group name (e.g. "RAB parameters")

· value: IE group value when it exists (e.g. RAB identifier)

This element is available only if the trace depth is medium or minimum

	ie
	Optional element that contains the following value part:

· Value of an IE decoded from the traced message.

This XML elements has one required attribute:

· name : IE name (e.g. "Minimum DL Power")

This element is available only if the trace depth is medium or minimum

	
	


A.2
XML file format definition

For encoding of the information content, XML (see Extensible Markup Language (XML) 1.0, W3C Recommendation 10-Feb-98) will be used. The XML schema contains the mark-up declarations that provide a grammar for the trace file format. The XML schema is defined below. 

A.2.1
XML trace file diagram

The following figure describes the XML element structure of a trace XML file.












Figure 1 : XML trace file diagram


Legend of figure 1:


A.2.2
Trace data file XML schema

The following XML schema traceData.xsd is the schema for trace data XML files:

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

<!--
  3GPP TS 32.423 Subscriber and Equipment Trace data definition and management
  Trace data file XML schema
  traceData.xsd
-->

<schema
  targetNamespace=
"http://www.3gpp.org/ftp/specs/latest/rel-6/32_series/32423-600.zip#traceData"
  elementFormDefault="qualified"
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:td=
"http://www.3gpp.org/ftp/specs/latest/rel-6/32_series/32423-600.zip#traceData"
>

  <!-- Trace data file root XML element -->

  <element name="traceCollecFile">
    <complexType>
      <sequence>
        <element name="fileHeader">
          <complexType>
            <sequence>
              <element name="fileSender">
                <complexType>
                  <attribute name="elementDn" type="string" use="optional"/>
                  <attribute name="elementType" type="string" use="optional"/>
                </complexType>
              </element>
              <element name="traceCollec">
                <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"/>
          </complexType>
        </element>
        <element name="traceRecSession" minOccurs="0" maxOccurs="unbounded">
          <complexType>
            <sequence>
              <element name="ue">
                <complexType>
                  <attribute
                    name="idType"
                    type="string"
                    use="required"
                    default="IMSI"
                  />
                  <attribute name="idValue" type="long" use="required"/>
                </complexType>
              </element>
              <element name="msg" maxOccurs="unbounded">
                <complexType>
                  <sequence>
                    <element name="initiator" minOccurs="0">
                      <complexType>
                        <simpleContent>
                          <restriction base="string"/>
                        </simpleContent>
                        <attribute name="type" type="NCName" use="optional"/>
                      </complexType>
                    </element>
                    <element name="target" minOccurs="0">
                      <complexType>
                        <simpleContent>
                          <restriction base="string"/>
                        </simpleContent>
                        <attribute name="type" type="NCName" use="optional"/>
                      </complexType>
                    </element>
                    <element name="rawMsg" minOccurs="0">
                      <complexType>
                        <simpleContent>
                          <restriction base="hexBinary"/>
                        </simpleContent>
                        <attribute
                          name="protocol"
                          type="string"
                          use="required"
                        />
                        <attribute name="version" type="string" use="required"/>
                      </complexType>
                    </element>
                    <choice minOccurs="0" maxOccurs="unbounded">
                      <element ref="td:ie"/>
                      <element ref="td:ieGroup"/>
                    </choice>
                  </sequence>
                  <attribute name="function" type="string" use="required"/>
                  <attribute name="name" type="string" use="required"/>
                  <attribute name="changeTime" type="float" use="required"/>
                  <attribute
                    name="vendorSpecific"
                    type="boolean"
                    use="required"
                  />
                </complexType>
              </element>
            </sequence>
            <attribute name="dnPrefix" type="string" use="optional"/>
            <attribute name="traceSessionRef" type="long" use="required"/>
            <attribute name="traceRecSessionRef" type="long" use="required"/>
            <attribute name="stime" type="dateTime" use="optional"/>
          </complexType>
        </element>
      </sequence>
    </complexType>
  </element>

  <!-- Additional supporting XML elements -->

  <element name="ieGroup">
    <complexType>
      <choice minOccurs="0" maxOccurs="unbounded">
        <element ref="td:ie"/>
        <element ref="td:ieGroup"/>
      </choice>
      <attribute name="name" type="string" use="optional"/>

      <attribute name="value" type="string" use="optional"/>

    </complexType>
  </element>

  <element name="ie">
    <complexType>
      <simpleContent>
        <restriction base="string"/>
      </simpleContent>
      <attribute name="name" type="string" use="required"/>
    </complexType>
  </element>

</schema>

Annex B (normative):
Trace Report File Conventions and transfer procedure

This annex describes naming conventions of files containing trace results and the procedure to transfer these files from the network to the NM.

B.1.
File naming convention

The following convention shall be applied for trace result file naming:

<Type><Startdate>.<Starttime>-<SenderType>.<SenderName>. [<TraceReference>].[<TraceRecordingSessionRef>]

1)
The Type field indicates if the file contains trace data for single or multiple calls, where:

-
"A" means single Trace Recording Session, single sender NE

-
"B" means multiple Trace Recording Sessions, single sender NE;

2)
The Startdate field indicates the date of the first record in the trace file. The Startdate field is of the form YYYYMMDD, where:

-
YYYY is the year in four-digit notation;

-
MM is the month in two digit notation (01 - 12);

-
DD is the day in two digit notation (01 - 31).

3)
The Starttime field indicates the time of the first record in the trace file. The Starttime field is of the form HHMMshhmm, where: 

-
HH is the two digit hour of the day (local time), based on 24 hour clock (00 - 23);

-
MM is the two digit minute of the hour (local time), 

-
s is the sign of the local time differential from UTC (+ or -), in case the time differential to UTC is 0 then the sign may be arbitrarily set to "+" or "-";

-
hh is the two digit number of hours of the local time differential from UTC (00-23);

-
mm is the two digit number of minutes of the local time differential from UTC (00-59).

4)
SenderType field is the type of NE that recorded and sent the trace file; SenderName field is the identifier of the NE that recorded and sent the trace file. 

5) TraceRecordingSessionReference field is set only if the type field is A. 

6) TraceReference field is set only if the type field is A.

Some examples describing file naming convention:

1)
file name:
A20030225.2315+0200-RNC.RNC01.01.125, 
meaning:
file produced by RNC<RNC01> on Febuary 25, 2003, first trace record at 23:15 local with a time differential of +2 hours against UTC. The file contains trace data for the Trace Session with the Trace reference 01 and for the Trace Recording Session with the reference 125.

2)
file name:
B20030115.1700-0300-RNC.RNC02,
meaning: file produced by RNC<RNC02> on January 15, 2003, first trace record at 17:00 local with a time differential of -3 hours against UTC. The file contains trace data for several Trace Recording Sessions.

B.2.
File transfer

Data retrieval and storage mechanisms are vendor specific.

There is no constraint on data retrieval periodicity.

Annex C (informative):
Examples of trace XML file

C.1.
Example of XML trace file with the maximum level of details
<?xml version="1.0" encoding="UTF-8"?>
<traceCollecFile
  xmlns=
"http://www.3gpp.org/ftp/specs/latest/rel-6/32_series/32423-600.zip#traceData"
>
  <fileHeader fileFormatVersion="32.423 V6.0"
              vendorName="Company NN"
    <fileSender
      elementDn=
      "DC=a1.companyNN.com,SubNetwork=1,SubNetwork=1,ManagedElement=RNC-1"
      elementType="RNC"
    />
    <traceCollec beginTime="2001-09-11T09:30:47-05:00"/>
  </fileHeader>
  <traceRecSession
    dnPrefix="DC=a1.companyNN.com,SubNetwork=1>
    traceRef="1" 
    traceRecSessionRef="2147483647" 
    stime="2001-09-11T09:30:47-05:00"
  >
    <ue idType="IMSI" idValue="32795"/>
    <evt
      fn="Iub"
      name="Radio LinkSetup Request"
      ct="0.005"
      vs="false"
    >
      <target type="Cell">SubNetwork=1,ManagedElement=Cell-1</target>
      <rawMsg protocol="Nbap" version="001">A9FD64E12C</rawMsg>
    </evt>
  </traceRecSession>
</traceCollecFile>

C.2.
Example 1 of XML trace file with the minimum level of details
<?xml version="1.0" encoding="UTF-8"?>
<traceCollecFile
  xmlns=
"http://www.3gpp.org/ftp/specs/latest/rel-6/32_series/32423-600.zip#traceData"
>
  <fileHeader fileFormatVersion="32.423 V6.0"
              vendorName="Company NN"
    <fileSender
      elementDn=
"DC=a1.companyNN.com,SubNetwork=1 SubNetwork=1,ManagedElement=RNC-1"
      elementType="RNC"
    />
    <traceCollec beginTime="2001-09-11T09:30:47-05:00"/>
  <traceRecSession
    dnPrefix="DC=a1.companyNN.com,SubNetwork=1"
    traceRef="1" 
    traceRecSessionRef="2147483647"
    stime="2001-09-11T09:30:47-05:00"

    >
    <ue idType="IMSI" idValue="32795"/>
    <evt
      f="Iub"
      name="Radio Link Setup Request"
      ct="0.005"
      vs="false"
    >
      <target type="Cell">SubNetwork=1,ManagedElement=Cell-1</target>
      <ie name="UL Scrambling Code">54</ie>
      <ie name="UL SIR Target">17.3</ie>
      <ie name="Min UL Channelisation Code Length">8</ie>
      <ie name="Poncture Limit">2</ie>
      <ieGroup name="RadioLink" value="1">
        <ie name="DL Scrambling Code">1</ie>
        <ie name="DL Channelisation Code Number">15</ie>
        <ie name="Maximum DL Power">9.3</ie>
        <ie name="Minimum DL Power">-10.1</ie>
      </ieGroup>
    </evt>
    <evt
      fn="IuPs"
      name="RAB Assignment Response"
      ct="0.010"
      vs="false"
    >
      <ieGroup name="RAB" value="1">
        <ieGroup name="RAB Failed To Setup Or Modify">
          <ie name="cause">2</ie>
        </ieGroup>
      </ieGroup>
    </evt>
  </traceRecSession>
</traceCollecFile>

 : The XML element has a value part  
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