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[bookmark: _Toc10556713]Annex A (normative): 
VoidPerformance data file definition
[bookmark: _Toc10556714]A.1	File generation and reporting
The measurement job control related service producer (e.g., NF measurement job control service producer, NSSI measurement job control service producer, NSI measurement job control service producer or network measurement job control service producer) provides the measurement results (i.e. the value of the measurement type(s)) to the performance data reporting related service producer, and the performance data reporting related service producer generates the performance date file(s) for the consumer(s) and emits the "notifyFileReady" or "notifyFilePreparationError" notifications to the subject consumer(s) who have subscribed to these notifications.
How the measurement job control related service producer provides the measurement results to the performance data reporting related service producer is out of scope of the present document.
The performance data reporting related service producer shall be able to allow the consumer to access the file using the following file transfer protocols, and the performance data reporting related service producer shall always act server while the consumer shall always act as the initiator (client) of file transfer actions:
-	FTP;
-	SFTP.
[bookmark: _Toc10556715]A.2	Performance data file content description
Table A.2-1 lists all the file content items. It also provides an explanation of the individual items. 
Table A.2-1: File Content Description
	File Content Item
	Description

	measDataCollection
	This is the top-level tag, which identifies the file as a collection of measurement data. The file content is made up of a header ("measFileHeader"), the collection of measurement result items ("measData"), and a measurement file footer ("measFileFooter").

	measFileHeader
	This is the measurement result file header to be inserted in each file. It includes a version indicator, the name, type and vendor name of the sending service producer, and a time stamp ("collectionBeginTime").

	measData
	The "measData" construct represents the sequence of zero or more measurement result items contained in the file. It can be empty in case no measurement data can be provided. The individual "measData" elements can appear in any order.
Each "measData" element contains the identifier of the measured entity ("measuredEntityId") and the list of measurement results pertaining to that measured entity ("measInfo").

	measFileFooter
	The measurement result file footer to be inserted in each file. It includes a time stamp, which refers to the end of the overall measurement collection interval that is covered by the collected measurement results being stored in this file.

	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.

	senderName
	The senderName uniquely identifies performance data reporting related service producer that assembled this measurement file.

	senderType
	This is a user configurable identifier of the type of performance data reporting related service producer that generated the file, e.g. NF performance data reporting service producer, or NSI performance data reporting service producer. The string may be empty (i.e. string size =0) in case the "senderType" is not configured in the sender. 

	vendorName
	The "vendorName" identifies the vendor of the performance data reporting related service producer that provided the measurement file. The string may be empty (i.e. string size =0) if the "vendorName" is not configured in the sender.

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

	measuredEntityUserName
	This is the user definable name ("userLabel") defined for the measured entity in 3GPP TS 28.622 [5]. The string may be empty (i.e. string size =0) if the "measuredEntityUserName" is not configured in the CM applications.

	measuredEntityDn
	This is the Distinguished Name (DN) defined for the measured entity in 3GPP TS 32.300 [12]. It is unique across an operator's network. The string may be empty (i.e. string size =0) if the "measuredEntityDn" is not configured in the CM applications.

	measuredEntitySoftwareVersion
	This is the software version ("swVersion") defined for the measured entity in 3GPP TS 28.622 [5]. This is an optional parameter which allows post-processing systems to take care of vendor specific measurements modified between software versions.

	measInfo
	The sequence of measurements, values and related information. It includes a list of measurement types ("measTypes") and the corresponding results ("measValues"), together with the time stamp ("measTimeStamp") and granularity period ("granularityPeriod") pertaining to these measurements.

	measInfoId
	This attribute associates a tag name with the set of measurements defined by a measInfo property. This is an optional parameter that may be used to assign unique names to categories of measurements grouped together by measInfo elements. It allows parsing tools to easily isolate measurement sets by name.

	measTimeStamp
	Time stamp referring to the end of the granularity period.

	jobId
	The "jobId" represents the measurement job with which measurement result contained in the file is associated.

	granularityPeriod
	Granularity period of the measurement(s) in seconds.

	reportingPeriod
	Reporting period of the measurement(s) in seconds.

	measTypes
	This is the list of measurement types for which the following, analogous list of measurement values ("measValues") pertains.

	measValues
	This parameter contains the list of measurement results for the resource being measured, e.g. trunk, cell. It includes an identifier of the resource ("measObjInstId"), the list of measurement result values ("measResults") and a flag that indicates whether the data is reliable ("suspectFlag").

	measObjInstId
	In case the measuredEntity is a ManagedElement, the "measObjInstId" field contains the local distinguished name (LDN) of the measured object within the scope defined by the "measuredEntityDn" (see 3GPP TS 32.300 [12]). The concatenation of the "measuredEntityDn" and the "measObjInstId" yields the DN of the measured object. The "measObjInstId" is therefore empty if the "measuredEntityDn" already specifies completely the DN of the measured object, which is the case for all measurements specified on measured entity (e.g., NF) level. For example, if the measured object is a "ManagedElement" representing RNC "RNC-Gbg-1", then the "measuredEntityDn" will be for instance "DC=a1.companyNN.com,SubNetwork=1,IRPAgent=1,SubNetwork=CountryNN,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-1", and the "measObjInstId" will be empty. On the other hand, if the measured object is a "UtranCell" representing cell "Gbg-997" managed by that RNC, then the "measuredEntityDn" will be for instance the same as above, i.e. "DC=a1.companyNN.com,SubNetwork=1,IRPAgent=1,SubNetwork=CountryNN,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-1", and the "measObjInstId" will be for instance "RncFunction=RF-1,UtranCell=Gbg-997". The class of the "measObjInstId" is defined in item F of each measurement definition template.
In case the measuredEntity is not a ManagedElement, the value of this attribute is empty (i.e. string size =0).

	measResults
	This parameter contains the sequence of result values for the observed measurement types. The "measResults" sequence shall have the same number of elements, which follow the same order as the measTypes sequence. The NULL value is reserved to indicate that the measurement item is not applicable or could not be retrieved for the object instance.

	suspectFlag
	Used as an indication of quality of the scanned data. FALSE in the case of reliable data, TRUE if not reliable. The default value is "FALSE", in case the suspect flag has its default value it may be omitted.

	timestamp
	This tag carries the time stamp that refers to the end of the measurement collection interval (granularity period) that is covered by the collected measurement results that are stored in this file. The minimum required information within timestamp is year, month, day, hour, minute, and second.



The measInfo contains the sequence of measurements, values and related information, in a table-oriented structure.
The representation of all timestamps in PM files shall follow the representations allowed by the ISO 8601 [6]. 
The precise format for timestamp representation shall be determined by the technology used for encoding the PM file (e.g. ASN.1, XML DTD, and XML Schema). The choice of technology should ensure that this representation is derived from ISO 8601 [6]. Based on the representation used, the timestamp shall refer to either UTC time or local time or local time with offset from UTC.
[bookmark: _Toc10556716]A.3	File naming convention
[bookmark: _Toc10556717]A.3.1	Generic file naming convention
The following generic convention shall be applied for naming the files containing different management data:
<managementData_type><file_ready_date>< file_ready_time><file_expiration_delta_time>
[<specificData_extension>][<separator><RC>]
1)	The managementData_type field is the type of the management data contained in the file, the value of managementData_type field including 
"PM" for performance data files,
2)	The file_ready_date 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).
The file_ready_date is the date when the file was last closed and made available for upload and the file content will not be changed.
3)	The file_ready_time 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, 00 - 59);
-	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).
The file_ready_time is the time when the file was last closed and made available for upload and the file content will not be changed.
4)	To reduce length of the file name, the file_expiration_delta_time field could be a delta time interval from file ready time. The unit is hour.
5)	The specificData_extension field is used to extend the extra file naming convention for a specific type of management data. 
6)	The RC parameter is a running count, starting with the value of "1", and shall be appended only if the filename is not unique, i.e. more than one file is generated and all other parameters of the file name are identical. 
7)	The separator field is "_-_", which is an underscore character (_), followed by a minus character (-), followed by an underscore character (_).
[bookmark: _Toc10556718]A.3.2	Performance data file specific extension
The following convention defined as <specificData_extension> of the generic file naming convention (as defined clause A.3.1) shall be applied for performance data file naming:
<Type><Startdate>.<Starttime>-[<Enddate>.]<Endtime>[_-<jobIdList>][_<UniqueId>][_-_<RC>]
1)	The Type field indicates if the file contains measurement results for single or multiple measured objects and/or granularity periods where:
-	"A" means single measured object, single granularity period (this is used when granularity period is equal to reporting period);
-	"B" indicates multiple measured objects, single granularity period (this is used when granularity period is equal to reporting period);
-	"C" signifies single measured object, multiple granularity periods (this is used when reporting period is multiples of the granularity period and will contain multiple measurement reports);
-	"D" stands for multiple measured objects, multiple granularity periods (this is used when reporting period is multiples of the granularity period and will contain multiple measurement reports).
2)	The Startdate field indicates the date when the granularity period began if the Type field is set to A or B. If the Type field is either "C" or "D" then Startdate contains the date when the first granularity period of the measurement results contained in the file started. 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 when the granularity period began if the Type field is set to A or B. If the Type field is either "C" or "D" then Starttime contains the time when the first granularity period of the measurement results contained in the file began. 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), possible values are 00, 05, 10, 15, 20, 25, 30, 35, 40, 45, 50, and 55;
-	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)	The Enddate field shall only be included if the Type field is set to "C" or "D", i.e. measurement results for multiple granularity periods are contained in the file. It identifies the date when the last granularity period of these measurements ended, and its structure corresponds to the Startdate field.
5)	The Endtime field indicates the time when the granularity period ended if the Type field is set to A or B. If the Type field is either "C" or "D" then Endtime contains the time when the last granularity period of the measurement results contained in the file ended. Its structure corresponds to the Starttime field, however, the allowed values for the minute of the hour are 05, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, and 00.
6)	UniqueId. This is the DN of the measured NF, NSI, NSSI, or network/subnetwork, as defined in annex A.2 (e.g. a measObjInstId). The field may be omitted only if the distinguishedName is not available from the CM applications.
7)	The RC parameter is a running count, starting with the value of "1", and shall be appended only if the filename is otherwise not unique, i.e. more than one file is generated and all other parameters of the file name are identical. Therefore it may only be used by the EM, since the described situation cannot occur with NE generated files. Note that the delimiter for this field, _-_, is an underscore character (_), followed by a minus character (-), followed by an underscore character (_).
8)	jobIdList indicates the measurement job id(s) that the performance data file is associated with.
Some examples describing file-naming convention:
1)	file name:	A20000626.2315+0200-2330+0200_gNBId, 
meaning:	file produced for gNB <gNBId> on June 26, 2000, granularity period 15 minutes from 23:15 local to 23:30 local, with a time differential of +2 hours against UTC.
2)	file name:	B20021224.1700-1130-1705-1130_-job10_S-NSSAI,
meaning:	file containing results for multiple measured objects, generated for measurement job job10, produced for NSI <S-NSSAI> on December 24, 2002, granularity period 5 minutes from 17:00 local to 17:05 local, with a time differential of –11:30 hours against UTC.
3)	file name:	D20050907.1030+0000-20050909.1500+0000_SubnetworkId_-_2,
meaning:	file containing results subnetwork <SubnetworkId>, start of first granularity period 07 September 2005, 10:30 local, end of last granularity period 09 September 2005, 15:00 local, with a time differential of 0 against UTC. This is the second file for this subnetwork/granularity period combination.
4)	file name:	C20050907.1030+0000-20050909.1500+0000_gNBId,
meaning:	file produced for the gNB <gNBId>, start of first granularity period 07 September 2005, 10:30 local, end of last granularity period 09 September 2005, 15:00 local, with a time differential of 0 against UTC. 
[bookmark: _Toc10556719]A.4	XML file format definition
[bookmark: _Toc10556720]A.4.0	Introduction
This clause describes the format of performance data file. The XML file format definition is based on XML schema (see [8], [9], [10] and [11]).
[bookmark: _Toc10556721]A.4.1	Mapping table
Table A.4.1-1 maps the file content items in the annex A.2 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 A.4.1-1: Mapping of File Content Items to XML tags
	File Content Item
	XML schema based XML tag
	Description

	measDataCollection
	measDataFile
	

	measFileHeader
	fileHeader
	

	measData
	measData
	

	measFileFooter
	fileFooter
	

	fileFormatVersion
	fileHeader fileFormatVersion
	

	senderName
	fileSender senderName
	

	senderType

	fileSender senderType
	For the XML schema based XML format, XML attribute specification "senderType " may be absent in case the "senderType" is not configured in the sender.

	vendorName
	fileHeader vendorName
	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
	measData beginTime
	

	measuredEntityUserName
	measuredEntity userLabel
	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.

	measuredEntityDn
	fileHeader dnPrefix
 and
measuredEntity
localDn
	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 [12]). XML attribute specification "localDn" may be absent in case the LDN is not configured in the CM applications.

	measuredEntitySoftwareVersion
	measuredEntity swVersion
	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.

	measInfo
	measInfo
	

	measInfoId
	measInfoId
	

	measTimeStamp
	granPeriod endTime
	

	jobId
	jobId
	

	granularityPeriod
	granPeriod duration
	For the XML schema based XML format, the value of XML attribute specification "duration" shall use the truncated representation "PTnS" (see [10]).

	reportingPeriod
	repPeriod duration
	For the XML schema based XML format, the value of XML attribute specification "duration" shall use the truncated representation "PTnS" (see [10]).

	measTypes
	measTypes
 or
measType
	For the XML schema based XML format, depending on sender's choice for optional positioning presence, either XML element "measTypes" or XML elements "measType" will be used.

	measValues
	measValue
	

	measObjInstId
	measValue measObjLdn
	

	measResults
	measResults
 or
r
	For the XML schema based XML format, depending on sender's choice for optional positioning presence, either XML element "measResults" or XML elements "r" will be used.

	suspectFlag
	suspect
	

	timeStamp
	measData endTime
	

	There is no corresponding File Content Item.
	measType p
	An optional positioning XML attribute specification of XML element "measType" (XML schema based), used to identify a measurement type for the purpose of correlation to a result. The value of this XML attribute specification is expected to be a non-zero, non-negative integer value that is unique for each instance of XML element "measType" that is contained within the measurement data collection file.

	There is no corresponding File Content Item.
	r p
	An optional positioning XML attribute specification of XML element "r", used to correlate a result to a measurement type. The value of this XML attribute specification should match the value of XML attribute specification "p" of the corresponding XML element "measType" (XML schema based).



[bookmark: _Toc10556722]A.4.2	XML schema
[bookmark: _Toc10556723]A.4.2.1	Performance data file XML schema
The following XML schema measData.xsd is the schema for performance measurements data XML files:
<?xml version="1.0" encoding="UTF-8"?>
<!--
  3GPP TS 28.550 Measurements data XML file format definition
  data file XML schema
  measData.xsd
-->
<schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:md="http://www.3gpp.org/ftp/specs/archive/28_series/28.550#measData" targetNamespace="http://www.3gpp.org/ftp/specs/archive/28_series/28.550#measData" elementFormDefault="qualified">
	<!-- Measurement collection data file root XML element -->
	<element name="MeasDataFile">
		<complexType>
			<sequence>
				<element name="fileHeader">
					<complexType>
						<sequence>
							<element name="fileSender">
								<complexType>
									<attribute name="senderName" type="string" use="optional"/>
									<attribute name="senderType" type="string" use="optional"/>
								</complexType>
							</element>
							<element name="MeasData">
								<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="measData" minOccurs="0" maxOccurs="unbounded">
					<complexType>
						<sequence>
							<element name="measuredEntity">
								<complexType>
									<attribute name="userLabel" type="string" use="optional"/>
									<attribute name="localDn" type="string" use="optional"/>
									<attribute name="swVersion" type="string" use="optional"/>
								</complexType>
							</element>
							<element name="measInfo" minOccurs="0" maxOccurs="unbounded">
								<complexType>
									<sequence>
										<element name="job" minOccurs="0">
											<complexType>
												<attribute name="jobId" type="string" use="required"/>
											</complexType>
										</element>
										<element name="granPeriod">
											<complexType>
												<attribute name="duration" type="duration" use="required"/>
												<attribute name="endTime" type="dateTime" use="required"/>
											</complexType>
										</element>
										<element name="repPeriod" minOccurs="0">
											<complexType>
												<attribute name="duration" type="duration" use="required"/>
											</complexType>
										</element>
										<choice>
											<element name="measTypes">
												<simpleType>
													<list itemType="Name"/>
												</simpleType>
											</element>
											<element name="measType" minOccurs="0" maxOccurs="unbounded">
												<complexType>
													<simpleContent>
														<extension base="Name">
															<attribute name="p" type="positiveInteger" use="required"/>
														</extension>
													</simpleContent>
												</complexType>
											</element>
										</choice>
										<element name="measValue" minOccurs="0" maxOccurs="unbounded">
											<complexType>
												<sequence>
													<choice>
														<element name="measResults">
															<simpleType>
																<list itemType="md:measResultType"/>
															</simpleType>
														</element>
														<element name="r" minOccurs="0" maxOccurs="unbounded">
															<complexType>
																<simpleContent>
																	<extension base="md:measResultType">
																		<attribute name="p" type="positiveInteger" use="required"/>
																	</extension>
																</simpleContent>
															</complexType>
														</element>
													</choice>
													<element name="suspect" type="boolean" minOccurs="0"/>
												</sequence>
												<attribute name="measObjLdn" type="string" use="required"/>
											</complexType>
										</element>
									</sequence>
									<attribute name="measInfoId" type="string" use="optional"/>
								</complexType>
							</element>
						</sequence>
					</complexType>
				</element>
				<element name="fileFooter">
					<complexType>
						<sequence>
							<element name="MeasData">
								<complexType>
									<attribute name="endTime" type="dateTime" use="required"/>
								</complexType>
							</element>
						</sequence>
					</complexType>
				</element>
			</sequence>
		</complexType>
	</element>
	<simpleType name="measResultType">
		<union memberTypes="integer float string">
			<simpleType>
				<restriction base="string">
					<enumeration value="NULL"/>
				</restriction>
			</simpleType>
		</union>
	</simpleType>
</schema>

[bookmark: _Toc10556724]A.4.2.2	Performance data file XML header
The following header shall be used in actual XML measurement result files:
<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="MeasData.xsl"?>
<measDataFile
  xmlns=
"http://www.3gpp.org/ftp/specs/archive/28_series/28.550#measData"
>
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