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The present document describes Trace data definition and management. It covers the trace records content, their format and transfer across UMTS networks, EPS networks or 5GS networks. GSM Trace is outside of the scope of this specification.. 
The present document also describes the data definition for Minimization of Drive Tests (MDT) and 5GC UE level measurements across 3GPP networks.
The objectives of the present document are:
-	To provide the descriptions for a standard set of Trace and MDT data;
-	To define the common format of trace , and MDT and 5GC UE level measurements records; and
-	To define a method for the reporting of Trace, and MDT and 5GC UE level measurements results across the management interfaces.
Clause 4 details the various Trace records content, Clause 5 defines GPB trace format for NR, Annex A provides Trace, and MDT and 5GC UE level measurements report file format, Annex B provides the trace report file conventions and transfer procedure, Annex C provides the trace reporting functional architecture and Annex D provides some trace,  and MDT and 5GC UE level measurements files examples, Annex G provides normative GPB trace record schema and examples. 
Trace and MDT concepts and requirements are covered in TS 32.421 [2]. The 5GC UE level measurements definitions and use cases are covered in 3GPP TS 28.558 [x]. Thewhile Trace control and configuration management for trace, MDT and 5GC UE level measurements collection are described in 3GPP TS 32.422 [3]. 
The definition of Trace, and MDT data and 5GC UE level measurements is intended to result in comparability of Trace, and MDT data and 5GC UE level measurements produced in a multi-vendor wireless 3GPP networks.
The following is beyond the scope of the present document, and therefore the present document does not describe:
-	Any notification mechanisms or IRPs for trace. Only file transfer mechanism is specified for trace data transfer;
-	Any data compression mechanisms for trace data transfer;
-	Any Trace capability limitations (e.g. maximum number of simultaneous traced mobiles for a given NE).
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[bookmark: _Toc10820408][bookmark: _Toc36135529][bookmark: _Toc36138374][bookmark: _Toc44690740][bookmark: _Toc51853274][bookmark: _Toc155106651][bookmark: _Toc516654758][bookmark: _Toc28277943][bookmark: _Toc36134199][bookmark: _Toc44686684][bookmark: _Toc51928450][bookmark: _Toc51929019][bookmark: _Toc155283029]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 32.421: "Telecommunication management; Subscriber and equipment trace: Trace concepts and requirements."
[3]	3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace: Trace control and configuration management ".
[4]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[5]	W3C Recommendation "Extensible Markup Language (XML) 1.0" (Second Edition, 6 October 2000) http://www.w3.org/TR/2000/REC-xml-20001006
[6]	W3C Recommendation "Namespaces in XML" (14 January 1999)
http://www.w3.org/TR/1999/REC-xml-names-19990114
[7]	W3C Recommendation "XML Schema Part 0: Primer" (2 May 2001)
http://www.w3.org/TR/2001/REC-xmlschema-0-20010502
[8]	W3C Recommendation "XML Schema Part 1: Structures" (2 May 2001)
http://www.w3.org/TR/2001/REC-xmlschema-1-20010502
[9]	W3C Recommendation "XML Schema Part 2: Datatypes" (2 May 2001)
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502
[10]	International Standard ISO 8601: 1988 (E) "Representations of dates and times" (1988-06-15)
http://www.iso.ch/markete/8601.pdf
[11]	3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects".
[12]	3GPP TS 32.622: "Telecommunication management; Configuration Management (CM); Generic network resources Integration Reference Point (IRP): Network Resource Model (NRM)".
[13]	3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
[14]	3GPP TS 29.212: "Policy and Charging Control (PCC); Reference points".
[15]	3GPP TS 29.273: "Evolved Packet System (EPS); 3GPP EPS AAA interfaces".
[16]	3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[17]	3GPP TS 36.423 "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)".
[18]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[19]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2"
[20]	3GPP TS 38.300: "NR and NG-RAN Overall Description; Stage 2".
[21]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[22]	3GPP TS 38.401: "NG-RAN; Architecture Description".
[23]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[24]	3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".
[25]	Void
[26]	3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".
[27]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[28]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[29]	3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".
[30]	3GPP TS 25.331: "Radio Resource Control (RRC); Protocol specification".
[31]	3GPP TS 36.314: "Evolved Universal Terrestrial Radio Access (E-UTRA); Layer 2 - Measurements".
[32]	3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2".
[33]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
[34]	3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".
[35]	3GPP TS 38.314: "NR; layer 2 measurements ". 
[36]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[37]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[38]	3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements".
[39]	3GPP TS 32.425: "Telecommunication management; Performance Management (PM); Performance measurements Evolved Universal Terrestrial Radio Access Network (E-UTRAN)".
[40]	IETF RFC 6455: "The WebSocket Procotol".
[41]	IETF RFC 7692: "Compression Extensions for WebSocket".
[42]	3GPP TS 38.215: "NR; Physical layer measurements".
[43]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[44]	3GPP TS 38.305: "NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN".
[45]	Language Guide (Proto 3): https://developers.google.com/protocol-buffers/docs/proto3.
[46]	3GPP TS 37.483: "NG-RAN; E1 Application Protocol (E1AP)".
[bookmark: _Ref469244905][x]	3GPP TS 28.558: "Management and orchestration; UE level measurements for 5G system".
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[bookmark: _Toc36138417][bookmark: _Toc44690783][bookmark: _Toc51853317][bookmark: _Toc155106694][bookmark: _Toc516654763][bookmark: _Toc28277948][bookmark: _Toc36134204][bookmark: _Toc44686689][bookmark: _Toc51928455][bookmark: _Toc51929024][bookmark: _Toc155283034]4.X	5GC UE level measurement Trace Record Content
The following table contains the Trace record description for a 5GC UE level measurement. 
The trace record is the same for management based activation and for signalling based activation.  
	Attribute name
	Attribute value
	Definition
	Support Qualifier

	UELevelMeasurementType
	See the bullet e) of the UE level measurements defined in clause 6 of TS 28.558 [x].
	The measurement type of the UE level measurements defined in clause 6 of TS 28.558 [x].
	M

	UELevelMeasurementValue
	See the bullet d) of the UE level measurements defined in clause 6 of TS 28.558 [x].
	The measurement value of the UE level measurements defined in clause 6 of TS 28.558 [x].
	M

	MeasuredOject
	See the bullet f) of the UE level measurements defined in clause 6 of TS 28.558 [x].
	The MOI of the Measured Object Class of the UE level measurements defined in clause 6 of TS 28.558 [x].
	M

	MeasuredUEId
	See the bullet g) of the UE level measurements defined in clause 6 of TS 28.558 [x].
	See the UE level measurements definitions in clause 6 of TS 28.558 [x].
	M

	MeasurementStartTime
	The timestamp when the granularity period started.
	The timestamp when the granularity period started.
	M

	MeasurementStopTime
	The timestamp when the granularity period stopped.
	The timestamp when the granularity period stopped.
	M
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[bookmark: _Toc44690796][bookmark: _Toc51853330][bookmark: _Toc155106708]5.2.4.3a	Trace Recording Session Start administrative message
The Trace Recording Session Start administrative message shall be used to convey the start of a Trace Recording Session (see 3GPP TS 32.422 [3] for details). The Trace Record in this case may have zero-size payload. The value of the traceRecordTypeId field in the Streaming Trace Record Header is set to "TRACE_ RECORDING_SESSION_START".
This message is not not needed for 5GC UE level measurements collection.
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[bookmark: _Toc44690797][bookmark: _Toc51853331][bookmark: _Toc155106709]5.2.4.3b	Trace Recording Session Stop administrative message
The Trace Recording Session Stop administrative message shall be used to convey the stop of a Trace Recording Session (see 3GPP TS 32.422 [3] for details). The Trace Record in this case may have zero-size payload in the normal case, For the abnormal case, the trace record should include the reason for the session stop. One of the reasons could be overloaded. The value of the traceRecordTypeId field in the Streaming Trace Record Header is set to "TRACE_ RECORDING_SESSION_STOP".
This message is not needed for 5GC UE level measurements collection.
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[bookmark: _Toc10820451][bookmark: _Toc36135572][bookmark: _Toc36138435][bookmark: _Toc44690801][bookmark: _Toc51853337][bookmark: _Toc155106722]Annex A (normative):
Trace Report File Format
[bookmark: _Toc10820452][bookmark: _Toc36135573][bookmark: _Toc36138436][bookmark: _Toc44690802][bookmark: _Toc51853338][bookmark: _Toc155106723]A.0	Introduction
This annex describes the format of trace or MDT 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 UMTS and EPS systems.
-	The file format should be flexible enough to support further trace data types and decoded IEs, as well as vendor specific trace data.
[bookmark: _Toc10820453][bookmark: _Toc36135574][bookmark: _Toc36138437][bookmark: _Toc44690803][bookmark: _Toc51853339][bookmark: _Toc155106724]
A.1	Parameter description and mapping table
The following table describes the XML trace file parameters.
Table : 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 or MDT data. This element includes:
-	a file header (element "fileHeader")
-	the collection of trace data items (elements "traceRecSession").

	fileHeader
	This is the trace file header element. This element includes:
-	a version indicator (attribute specification "fileFormatVersion")
-	the PLMN for the Participating Operator on who's behalf the Trace Session was performed (element "pOPLMN")
-	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 pOPLMN
	Optional element identifies the PLMN for the Participating Operator. This parameter can be used when the node that is recording the data is shared between operators.

	fileHeader vendorName
	Optional attribute specification that has the following value part: vendor of the equipment that provided the trace file.

	fileSender elementDn
	Optional attribute specification that uniquely identifies the NE or EM that assembled this trace file, according to the definitions in 3GPP TS 32.300 [11].

	fileSender elementType
	Optional attribute specification that identifies type of the network node that generated the file. For MDT case, this attribute only has the type of "RNC" or ""eNodeB".

	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. E.g. "2001-09-11T09:30:47-05:00".

	traceRecSession
	Optional element that contains the traced data associated to a Trace Recording Session. It includes:
-	the DN prefix (attribute specification "dnPrefix")
-	the trace session identifier (element specification "traceSessionRef")
-	the trace recording session identifier (attribute specification "traceRecSessionRef")
-	the start time of the call (attribute specification "stime")
-	the ue identifier (element "ue")
-	the traced messages (elements "msg") for trace, or the UE measurements (elements "meas") for 5GC UE level measurements collection and MDT

	traceRecSession dnPrefix
	Optional attribute specification that provides the DN prefix (see 3GPP TS 32.300 [11]).

	[bookmark: MCCQCTEMPBM_00000042][bookmark: MCCQCTEMPBM_00000050]traceSessionRef
	This element provides a unique trace session identifier as described in 3GPP TS 32.421 [2]. Trace Reference is composed of MCC digits, MNC digits, and Trace ID where:
[bookmark: MCCQCTEMPBM_00000040][bookmark: MCCQCTEMPBM_00000048]-	MCC is in BCD format, 3 digits in length (element specification "MCC")
[bookmark: MCCQCTEMPBM_00000041][bookmark: MCCQCTEMPBM_00000049]-	MNC is in BCD format, 1 to 3 digits in length, with no filler digit for MNCs less than 3 digits (element specification "MNC")
-	Trace ID is in hexadecimal format, 6 digits in length, hex letters (A through F) are capitalized(element specification "TRACE_ID").

	traceRecSession traceRecSessionRef
	Attribute specification that provides a unique trace recording session identifier as described in 3GPP TS 32.421 [2] and 3GPP TS 32.422 [3]. Trace Recording Session Reference is represented in hexadecimal format. No filler digits for hex numbers of less than four digits. All hex letters (A thru F) are capitalized.

	traceRecSession stime
	Optional attribute specification that provides the start time of the call. This attribute is not used for 5GC UE level measurements collection.

	ue
	This element gives the ue identifier provided in trace activation messages. It includes:
-	the ue identifier type (attribute specification "idType")
-	the ue identifier value (attribute specification "idValue")
This element shall not be present in the Trace record of E-UTRAN.

	ue idType
	Attribute specification that provides the ue identifier type (IMSI, IMEI (SV), TAC, or Public User Identity, or Measured UE Identifier in bullet g) of the 5GC UE level meaurements defined in TS 28.558 [x]). For management based MDT, IMSI or IMEI(SV) can not be selected as ue idType.

	ue idValue
	Attribute specification that provides the ue identifier value, represented in decimal. This attribute is optional for management based MDT.

	msg
	This element contains the information associated to a traced message. This element will not be included if the file is from the MME for retrieving the IMSI/IMEI (SV) information. It includes:
-	the function name associated to the traced message (attribute specification "function")
-	the time difference with attribute specification "traceCollec beginTime" (attribute specification "changeTime")
-	a boolean value that indicates if the message is vendor specific (attribute specification "vendorSpecific")
-	the protocol message name (attribute specification "name")
-	the NE initiator of the protocol message (element "initiator")
-	the NE target(s) of the protocol message (element "target")
-	the NE proxy of the protocol message (element "proxy")
-	the encoded protocol message (element "rawMsg")
-	the traced IEs, either simple (elements "ie") or complex (elements "ieGroup"), in any order
This element is trace specific and not used for MDT or 5GC UE level measurements collection.

	msg function
	Attribute specification that provides the function name associated to the traced message (e.g. Iuu, Iu CS, Iub, Intra frequency measurement, Gb, …). This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	msg changeTime
	Attribute specification that provides the time difference with attribute specification "traceCollec beginTime". It is expressed in number of seconds and milliseconds (nbsec.ms). This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	msg vendorSpecific
	Attribute specification whose value part is a boolean value that indicates if the message is vendor specific (true) or not (false). This attribute is trace specific and not used for MDT and 5GC UE level measurements.

	msg name
	Attribute specification that provides the protocol message name. This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	initiator
	Optional element that identifies the NE initiator of the protocol message. Each includes:
-	the type of the network node that initiate the message (attribute specification "type")
-	the LDN of NE initiator of the protocol message (element's content). The element's content may be empty in case the initiator is the sender or the mobile
This element is trace specific and not used for MDT or 5GC UE level measurements.

	initiator type
	Optional attribute specification that provides the type of the network node that initiate the message, e.g. "RNC", "SGSN". This element is trace specific and not used for MDT or 5GC UE level measurements.

	target
	Optional element that identifies the NE target(s) of the protocol message. It includes:
-	the type of the network node that receive the message (attribute specification "type")
-	the LDN or IP Address of NE target of the protocol message (element's content). The element's content may be empty in case the target is the sender or the mobile
This element is trace specific and not used for MDT or 5GC UE level measurements.

	target type
	Optional attribute specification that provides the type of the network node that receive the message, e.g. "RNC", "SGSN". This element is trace specific and not used for MDT or 5GC UE level measurements.

	NumOfTargets
	Optional attribute specification that provides the number of targets that the message is sent to. This is populated ONLY if the Target is not explicitly specified and is useful when there are a large number of targets that the message is sent to. This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	proxy
	Optional element that identifies the NE proxy of the protocol message. Each includes:
-	the type of the network node that route the message (attribute specification "type")
-	the LDN, FQDN or IP address of NE proxy of the protocol message (element's content). 
This element is trace specific and not used for MDT or 5GC UE level measurements.

	proxy type
	Optional attribute specification that provides the type of the network node that route the message, e.g. "SCP", "SEPP". This element is trace specific and not used for MDT or 5GC UE level measurements.

	rawMsg
	Optional element that contains the encoded protocol message. It includes:
-	the protocol name associated to the event (attribute specification "protocol")
-	the protocol version (attribute specification "version")
-	the hexadecimal encoded form of the message (element's content)
This element is available only if the trace depth is maximum.
This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	rawMsg protocol
	Attribute specification that provides the protocol name associated to the event (e.g. "Ranap"). This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	rawMsg version
	Attribute specification that provides the protocol version. This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	ieGroup
	Optional element that contains a complex traced IE, i.e. an IE that contains other traced IEs. It includes:
-	the IE group name (attribute specification "name")
-	the IE group value (attribute specification "value")
-	zero or more traced IEs, either simple (elements "ie") or complex (elements "ieGroup"), in any order
This element is available only if the trace depth is medium or minimum.
This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	ieGroup name
	Optional attribute specification that provides the IE group name (e.g. "RAB parameters").
This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	ieGroup value
	Optional attribute specification that provides the IE group value when it exists (e.g. "RAB identifier"). This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	ie
	Optional element that contains a simple traced IE, i.e. an IE decoded from the traced message. It includes:
-	the IE name (attribute specification "name")
-	the IE value (element's content)
This element is available only if the trace depth is medium or minimum.
This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	ie name
	Attribute specification that provides the IE name (e.g. "Minimum DL Power"). This attribute is trace specific and not used for MDT or 5GC UE level measurements.

	meas
	This element contains the information associated to a UE measurement in MDT task or a 5GC UE level measurement. It includes:
-	meas name
-	the measurement value (element's content)
This element is used for MDT specific and 5GC UE level measurements and not used for trace.

	meas name
	Attribute specification that provides the IE name. The IEs are specified in the Trace Record for Immediate MDT measurements table. This attribute is used for MDT and 5GC UE level measurements specific and not used for trace.

	meas changeTime
	Attribute specification that provides the time difference with attribute specification "traceCollec beginTime". It is expressed in number of seconds and milliseconds (nbsec.ms). This attribute is used for MDT specific and not used for trace or 5GC UE level measurements.

	meas direction
	Attribute specification that provides the direction of the measurement. It is expressed as either "DL" or as "UL". This attribute is MDT specific and not used for trace or 5GC UE level measurements.

	meas drbId
	Attribute specification that provides the drb id of the measurement. It is expressed as an integer value representing the drb id number associated with the measurement. The definition of DRB ID is according to clause 9.3.1.53 in TS 38.413 [23]. This attribute is MDT specific and not used for trace or 5GC UE level measurements.

	meas vendorSpecific
	Attribute specification whose value part is a boolean value that indicates if the measurement is vendor specific (true) or not (false). The vendor specific measurements are taken at eNB or RNC. This attribute is used for MDT or 5GC UE level measurements collection specific and not used for trace.

	MeasuredObject
	Attribute specification that identifies the MOI (DN) of the Measured Object Class of or 5GC UE level measurements defined in clause 6 of TS 28.558 [x].

	Measurement stop time
	Attribute specification that provides the timestamp when the granularity period of the 5GC UE level measurements stopped. This attribute is used for 5GC UE level measurements and not used for trace or MDT.

	target cell 
	Attribute identifies the serving cell that the UE measurement is taken. This attribute is MDT specific and not used for trace or 5GC UE level measurements. 

	UE location
	Optional attribute that identifies the UE location information when the measurement is taken. The IEs are specified in the Trace Record for UE location information table.This attribute is MDT specific and not used for trace or 5GC UE level measurements.



	Next modified section


[bookmark: _Toc10820454][bookmark: _Toc36135575][bookmark: _Toc36138438][bookmark: _Toc44690804][bookmark: _Toc51853340][bookmark: _Toc155106725]A.2	XML file format definition
For encoding of the information content, XML (see Extensible Markup Language (XML) 1.0, W3C Recommendation [5] , [6], [7], [8] and [9]) 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.
[bookmark: _Toc10820455][bookmark: _Toc36135576][bookmark: _Toc36138439][bookmark: _Toc44690805][bookmark: _Toc51853341][bookmark: _Toc155106726]A.2.1	XML trace/MDT file diagram
The following figure A.2.1-1 describes the XML element structure of a trace/MDT XML file.
[image: Diagram, schematic

Description automatically generated]
Figure A.2.1-1 : XML trace/MDT file diagram
NOTE:	In case a trace only recording session, a MDT only recording session, or a 5GC UE level measurements job only recording session, the elements/attributes (such as "meas") which are not specific to the subject job type  MDT but not used for trace should be excluded from the file; In case a MDT only recording session, the elements/attributes (such as "msg") which are specific to trace but not used for MDT should be excluded from the file:. In case of a combined trace, and MDT and 5GC UE level measurements job recording session, all the elements/attributes corresponding to the combined job types are included in the file.  
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A.2.2	Trace data file XML schema
The following XML schema traceData.xsd is the schema for trace or MDT data XML files:
<?xml version="1.0" encoding="UTF-8"?>
<!--
  3GPP TS 32.423 Subscriber and Equipment Trace or MDT data definition and management
  Trace data file XML schema
  traceData.xsd
-->
<schema
  targetNamespace=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.423#traceData"
  elementFormDefault="qualified"
  xmlns="http://www.w3.org/2001/XMLSchema"
  xmlns:td=
"http://www.3gpp.org/ftp/specs/archive/32_series/32.423#traceData"
>
<!-- XML types specific for Trace data file -->
<complexType name="TraceReference">
	<sequence>
		<element name="MCC" type="td:MCCtype"/>
		<element name="MNC" type="td:MNCtype"/>
		<element name="TRACE_ID" type="td:Trace_IDtype"/>
	</sequence>
</complexType>
	<simpleType name="traceRecSessionRef">
		<restriction base="hexBinary">
			<maxLength value="2"/>
		</restriction>
	</simpleType>

	<simpleType name="MCCtype">
		<restriction base="string">
			<pattern value="\d{3}"/>
		</restriction>
	</simpleType>
	<simpleType name="MNCtype">
		<restriction base="positiveInteger">
			<maxExclusive value="1000"/>
		</restriction>
	</simpleType>
	<complexType name="PLMNtype">
		<sequence>
			<element name="MCC" type="td:MCCtype"/>
			<element name="MNC" type="td:MNCtype"/>
	</sequence>
	</complexType>
	<simpleType name="Trace_IDtype">
		<restriction base=" hexBinary">
			<length value="3"/>
		</restriction>
	</simpleType>
	<!-- 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>
							<element name="pOPLMN" type="td:PLMNtype" minOccurs="0" maxOccurs="1"/>						</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" minOccurs="0">
								<complexType>
									<attribute name="idType" type="string" use="required" />
									<attribute name="idValue" type="long" use="required"/>
								</complexType>
							</element>
							<!-- Element specific to trace data file -->
							<element name="msg" minOccurs="0" maxOccurs="unbounded">
								<complexType>
									<sequence>
										<element name="initiator" minOccurs="0">
											<complexType>
												<simpleContent>
													<extension base="string">
												<attribute name="type" type="NCName" use="optional"/>
												</extension>
												</simpleContent>
											</complexType>
										</element>
										<element name="target" minOccurs="0" maxOccurs="unbounded">
											<complexType>
												<simpleContent>
													<extension base="string">
												<attribute name="type" type="NCName" use="optional"/>
												</extension>
												</simpleContent>
											</complexType>
										</element>
										<element name="proxy" minOccurs="0" maxOccurs="unbounded">
											<complexType>
												<simpleContent>
													<extension base="string">
												<attribute name="type" type="NCName" use="optional"/>
												</extension>
												</simpleContent>
											</complexType>
										</element>

										<element name="rawMsg" minOccurs="0">
											<complexType>
												<simpleContent>
													<extension base="hexBinary">
												<attribute name="protocol" type="string" use="required"/>
												<attribute name="version" type="string" use="required"/>
												<attribute name="NumOfTargets" type="integer" use="optional"/>
												</extension>
												</simpleContent>
											</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>
							<!-- Elements specific used forto MDT data file and UE level measurements data file -->
							<element name="meas" minOccurs="0" maxOccurs="unbounded">
								<complexType>
									<simpleContent>
										<extension base="string">
									<attribute name="name" type="string" use="required"/>								
									<attribute name="changeTime" type="float" use="optionalrequired"/>
									<attribute name="vendorSpecific" type="boolean" use="required"/>
									<attribute name="direction" type="string" use="optional"/>
									<attribute name="drbId" type="integer" use="optional"/>
									<attribute name="targetCell" type="string" use="optionalrequired"/>
									<attribute name="ueLocation" type="string" use="optional"/>
									<attribute name="measuredObject" type="string" use="optional"/>
									<attribute name="MeasStopTime" type="dateTime" use="optional"/>
									</extension>
									</simpleContent>
								</complexType>
							</element>
							<element name="traceSessionRef" type="td:TraceReference"/>
						</sequence>
						<attribute name="dnPrefix" type="string" use="optional"/>
						<attribute name="traceRecSessionRef" type="td:traceRecSessionRef" 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>
				<extension base="string">
			<attribute name="name" type="string" use="required"/>
			</extension>
			</simpleContent>
		</complexType>
	</element>
</schema>
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D.1.x		Example of 5GC UE level measurements XML file
<?xml version="1.0" encoding="UTF-8"?>
<traceCollecFile xmlns="http://www.3gpp.org/ftp/specs/archive/32_series/32.423#traceData" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"   xsi:schemaLocation="http://www.3gpp.org/ftp/specs/archive/32_series/32.423#traceData http://www.3gpp.org/ftp/specs/archive/32_series/32.423#traceData">
	<fileHeader fileFormatVersion="32.423 V6.0" vendorName="Company NN">
		<pOPLMN>
			<MCC>460</MCC>
			<MNC>10</MNC>
		</pOPLMN>
		<fileSender elementDn="DC=a1.companyNN.com,SubNetwork=1, ManagedElement=gNB-CU-UP-1" elementType="gNB-CU-UP"/>
		<traceCollec beginTime="2024-01-29T09:30:47-05:00"/>
	</fileHeader>
	<traceRecSession dnPrefix="DC=a1.companyNN.com,SubNetwork=1" traceRecSessionRef="A1", stime="2024-01-29T09:30:47-05:00">
		<ue idType="RanUeId" idValue="24626"/>
		<meas name="GTP.DelayDlNgranUeMean.1432.127" vendorSpecific="false"> 257 </meas>
		<meas name="GTP.DelayUlNgranUeMeanExcD1.1432.127" vendorSpecific="false"> 286 </meas>
		<MeasuredObject ="NRCell-1"/>
		<MeasStopTime ="2024-01-29T09:30:52-05:00"/>
		<traceSessionRef>
			<MCC>460</MCC>
			<MNC>10</MNC>
			<TRACE_ID>000150</TRACE_ID>
		</traceSessionRef>
	</traceRecSession>
</traceCollecFile>
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