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Change in Annex A

Annex A (normative):
Measurement Report File Format

This annex describes the format of measurement result files that can be transferred from the network (NEs or EM) to the
NM. Three alternative format definitions are specified, one using ASN.1 with binary encoding (BER), the two others
applying XML (see [25]), whichis ASCII based. Of the two aternative XML format definitions, oneis based on DTD,
while the other is based on XML schema (see [26], [27] and [28]). Each 3G-system implementation complying with the
present document shall support at least one of the three alternatives.

NOTE: Itisnotintended to have the DTD based XML format from Release 6 onwards defined as one of the
dternate valid file formats for measurement result files.

Both the ASN.1 and XML file format definitions implement the measurement result structure and parameters defmed in

The three defmed file format definitions correspond to each other (except with some minor XM L specmc optlmlgatlons)
Thisimplies that the value ranges and size constraints defined in the ASN.1 definition shall also be valid for
implementations of the XML format definition. From that perspective, the three format definitions can be regarded as
three different instances of the same single format.

The following conditions have been considered in defining this file format:

e Sincethefiles are transferred via a machine-machine interface, the files applying the format definitions should be
machine readable using standard tools.

e Thefile format should be independent of the data transfer protocol used to carry the file from one system to
another.

» Thefileformat should be generic across 3G systems.

* Thefile format should be flexible enough to include all possible measurement types, i.e. those specified within
annex C aswell as measurements defined within other standards bodies, or vendor specific measurement types.

e Thefile format should not impose any dependency between granularity periods for the generation of measurement
results and file upload cycles for the file transfer from the network to the NM.

e Thefile format should be flexible enough to support both the NE-based and the EM-based approaches, as
discussed in annex B, clause B.1.1 of the present document.

* Thefileformat should be usable for other interfaces than Itf-N if required. The measurement file header could be
augmented to indicate this other usage, however this would be a non-standard extension. In the ASN.1 file format
definition, thisis accommodated by the use of the ellipseis notation. XML allows such additions through extra
DTDs, provided by the definer of the non-standard extension.

A.1  Parameter description and mapping table

Table A.1 maps the tags defined in the ASN.1 file format definition to those used in the XML file format definitions,
DTD based and XML schema based. It also provides an explanation of the individual parameters. The XML tags defined
inthe DTD (see clause A.3.1) have been kept as short as possible in order to minimise the size of the XML measurement
result files. XML tag attributes are useful where data values bind tightly to its parent element. They have been used
where appropriate.
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Table A.1 Mapping of ASN.1 Measurement Report File Format tags to XML tags

ASN.1 Tag

DTD
based
XML
tag

XML schema
based XML tag

Description

MeasDataCollection

mdc

measCollecFile

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").

measkileHeader
MeasFileHeader

mfh

fileHeader

This is the measurement result file header to be inserted in each file.
Itincludes a version indicator, the name, type and vendor name of
the sending network node, and a time stamp
("collectionBeginTime").

measbataMeasData

md

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 name of the NE ("nEId") and
the list of measurement results pertaining to that NE ("measinfo”).

measkileFooterMeasFil
eFooter

mff

fileFooter

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.

fleFormat\ersionFileF
ormatVersion

ffv

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) for XML formats and the ASN.1 format alike.

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.

senderNameSenderNa
me

sn

fileHeader
dnPrefix
and
fileSender
localDn

The senderName uniquely identifies the NE or EM that assembled
this measurement file by its Distinguished Name (DN), according to
the definitions in 3GPP TS 32.300 [10]. In the case of the NE-based
approach, it is identical to the sender's "nEDistinguishedName".

For ASN.1 and DTD based XML format, the string may be empty
(i.e. string size =0) in case the DN is not configured in the sender.
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 [10]). 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.

senderfypeSenderTyp
e

st

fileSender
elementType

This is a user configurable identifier of the type of network node that
generated the file, e.g. 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.

venderNameVendorNa
me

vn

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.

collectionBeginTimeCol
lectionBeqinTime

cbt

measCollec
beginTime

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.
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ASN.1 Tag DTD XML schema Description
based | based XML tag
XML
tag
AENEId 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.
nEUserNameNEUserN | neun |managedElement |This is the user definable name ("userLabel") defined for the NE in
ame userLabel 3GPP TS 32.622 [24]. 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.
nedn [fileHeader This is the Distinguished Name (DN) defined for the NE in
NEDistinguishedName dnPrefix 3GPP TS 32.300 [10]. It is unique across an operator's 3G network.
and The string may be empty (i.e. string size =0) if the
managedElement |'nEDistinguishedName" is not configured in the CM applications.
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 [10]). XML
attribute specification "localDn" may be absent in case the LDN is
not configured in the CM applications.
nESeftwareVersionANE | nesw |[managedElement |This is the software version (“swWer si on") defined for the NE in
SoftwareVersion swVersion 3GPP TS 32.622 [24].
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.
meashfoMeasInfo mi measlInfo 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.
measFimeStampMeas mts  [granPeriod Time stamp referring to the end of the granularity period.
TimeStamp endTime
Jobld jobid |job jobld The "jobld" represents the job with which measurement result
contained in the file is associated.
The "jobld" is mandatory when PMIRP is supported.
granularityPeriedGranul gp |granPeriod Granularity period of the measurement(s) in seconds.
arityPeriod duration For the XML schema based XML format, the value of XML attribute
specification "duration” shall use the truncated representation
"PTnS" (see [28]).
ReportingPeriod p repPeriod Reporting period of the measurement(s) in seconds.
duration For the XML schema based XML format, the value of XML attribute
specification "duration” shall use the truncated representation
"PTnS" (see [28]).
The "reportingPeriod" is mandatory when PMIRP is supported.
measTypesMeasTypes mt  |measTypes This is the list of measurement types for which the following,
or analogous list of measurement values ("measValues") pertains. The
measType GSM only measurement types are defined in TS 52.402 [22]. The
measurement types for UMTS and combined UMTS/GSM
implementations are specified in TS 32.403 [23].
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.
rmeasValdesMeasValue | mv  |measValue This parameter contains the list of measurement results for the
s resource being measured, e.g. trunk, cell. It includes an identifier of

the resource ("measObjinstld”), the list of measurement result values
("measResults") and a flag that indicates whether the data is reliable
("suspectFlag").
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ASN.1 Tag

DTD
based
XML
tag

XML schema
based XML tag

Description

measObjinstidMeasObj
Instid

moid

measValue
measObjLdn

The "measObjlnstld" field contains the local distinguished name
(LDN) of the measured object within the scope defined by the
"nEDistinguishedName" (see 3GPP TS 32.300 [10]). The
concatenation of the "nEDistinguishedName" and the
"measObjlnstld" yields the DN of the measured object. The
"measObjinstld" is therefore empty if the "nEDistinguishedName"
already specifies completely the DN of the measured object, which is
the case for all measurements specified on NE level. For example, if
the measured object is a "ManagedElement" representing RNC
"RNC-Gbg-1", then the "nEDistinguishedName" will be for instance
"DC=al.companyNN.com,SubNetwork=1,IRPAgent=1,SubNetwork=
CountryNN,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-
1", and the "measObjinstld" will be empty. On the other hand, if the
measured object is a "UtranCell" representing cell "Gbg-997"
managed by that RNC, then the "nEDistinguishedName" will be for
instance the same as above, i.e.
"DC=al.companyNN.com,SubNetwork=1,IRPAgent=1,SubNetwork=
CountryNN,MeContext=MEC-Gbg-1,ManagedElement=RNC-Gbg-
1", and the "measObijinstld" will be for instance "RncFunction=RF-
1,UtranCell=Gbg-997". The class of the "measObjlnstld" is defined
in item F of each measurement definition template.

measResulisMeasResu

Its

measResults
or
r

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. Normal values are INTEGERSs and
REALs. The NULL value is reserved to indicate that the
measurement item is not applicable or could not be retrieved for the
object instance.

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.

suspectFlagSuspectFla
g

sf

suspect

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

ts

measCollec
endTime

ASN.1 GeneralizedTime format. The minimum required information
within timestamp is year, month, day, hour, minute, and second.

Not Required

mt p

measType p

An optional positioning XML attribute specification of XML elements
"mt" (DTD based) and "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 unigue for each instance of
XML element "'mt" or "measType" that is contained within the
measurement data collection file.

Not Required

rp

rp

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 corresponding XML element "mt" " (DTD
based) or "measType" (XML schema based).

The measInfo contains the sequence of measurements, values and related information, in a table-oriented structure.
A graphical representation of this structure, together with an ASN.1 and a XML example, can be found in annex C.

At least for those measurement types that are re-used from non-3GPP standards (e.g. IP, ATM), it isrequired that the
measType be operator definable. Thisis necessary to alow the operator to harmonise the numbering between different
vendors systems where appropriate. Through this harmonisation, it can be assured that identical measurements always
carry the same measType value, which is required by the post-processing system. This requirement will eventually be
reflected in TS 52.402 [22] and TS 32.403 [ 23], which specify the performance measurements for GSM (TS 52.402
[22]) and UMTS and combined UMTS/GSM systems (TS 32.403 [23]).
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A.2 ASN.1 file format definition

For ASN.1 formatted files, BER encoding rules shall apply. Embedded comments are integral parts of the standard
format; i.e. any implementation-claiming conformance to this annex shall also conform to the comments.

PM Fi | e- Description
DEFI NI TI ONS AUTOVATI C TAGS: : = BEG N

MeasDat aCol | ecti on: : = SEQUENCE

{
nmeasFi | eHeader MeasFi | eHeader ,

measDat a - SEQUENCE OF MeasDat a,
neasFi | eFooter  MeasFi | eFoot er
}
MeasFi | eHeader : : = SEQUENCE
{
fil eFormat Ver si on PrintableString (SIZE (0..15)),
sender Nane PrintableString (SIZE (0..400)),
sender Type Sender Type,
vendor Nane PrintableString (SIZE (0..32)),

col l ectionBeginTime  TimeStanp,

}
-- —The sol e purpose of the ellipse—ellipsis notation used in the file header
is to facilitate inter-release conpatibility, vendor specific additions are not
allowed in inplenmentations claimng conformance to the TS. —However, it is
acknow edged that this feature does enable the use of non-standard extensions to
the file header without |oosing conpatibility to the file format specified in
t he present docunent.

Sender Type:: = PrintableString (SIZE (0..8))
Ti meSt anp: : = General i zedTi e

MeasDat a: : = SEQUENCE

{
nEl d NEI d,
meas! nfo SEQUENCE OF Measl nfo
}
NEI d: : = SEQUENCE
{
nEUser Nane PrintableString (SIZE (0..64)),
nEDi sti ngui shedNane PrintableString (SIZE (0..400)),
nESof t war eVer si on __PrintableString (SIZE (0..64)) OPTI ONAL
}
Measl| nf o: : = SEQUENCE
{
measTi meSt anp Ti meSt anp,
jobld 1] | NTEGER OPTI ONAL,
granularityPeriod [2] |NTECER
reportingPeri od 3] | NTEGER OPTI ONAL,
measTypes 4] SEQUENCE OF MeasType,
measVal ues SEQUENCE OF MeasVal ue
}

MeasType::= PrintableString (SIZE (1..32))
MeasVal ue: : = SEQUENCE

{
measQbj I nstld MeasQbj I nst1d, —
neasResul ts _ SEQUENCE OF MeasResul t,
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suspect Fl ag

}
MeasObj I nstld:: =

_ BOOLEAN DEFAULT FALSE

PrintableString (SIZE (0..64))
MeasResul t:: = CHO CE

i Val ue | NTEGER,
r Val ue REAL,
noVal ueNULL,

}

--- Normal values are | NTEGERs and REALs. —The NULL value is reserved to

i ndi cate that the nmeasurenent itemis not applicable or could not be retrieved
for the object instance. —The sol e purpose of the elH-ipse—ellipsis notation used
in the MeasResult choice is to facilitate inter-release conpatibility in case
the choi ce needs to be extended in future rel eases.

MeasFi | eFooter:: = Ti meStanp

END

A.3  DTD based XML file format definition

The character encoding shall be a subset of UTF-8. The charactersin the ASN.1 type PrintableString are alowed, i.e.:
« A-Z
. az
09

o <space>'()+,-./:=7.

For encoding of the information content, XML (see Extensible Markup Language (XML) 1.0, W3C Recommendation
10-Feb-98) will be used. The XML document type definition contains the mark-up declarations that provide a grammar
for the measurement file format. This grammar is known as a Document Type Definition (DTD).

The DTD to be used is defined below. The type definitions and constraints for data types and values defined in the
ASN.1 format, such as string sizes, shall implicitly be applied to the XML result files aso. The representation of the
timestamps within the XML file shall follow the "GeneralizedTime" ASN.1 type.

<!'-- MeasDataCol | ection.dtd version 2.0-->
<?xm version="1.0" encodi ng="UTF-8"?>

<! ELEMENT ndc (nfh—, nd*, nff-)>
<l ELEMENT nfh (ffv, sn, st, vn,
<! ELEMENT md (neid—, m*)>

<! ELEMENT neid (neun, nedn, nesw?)>
<I'ELEMENT m (nts, jobid?, gp, rp?,
<l ELEMENT nmv (moid—, r*, sf?-)>

cbt)—>

nt*, nmv*)>

<! ELEMENT
<! ELEMENT

nff (ts)>
j obi d (#PCDATA) >

<! ELEMENT

rp (#PCDATA) >

<! ELEMENT
<! ELEMENT
<! ELEMENT
<I ATTLI ST
<! ELEMENT
<! ATTLI ST
<! ELEMENT
<! ELEMENT
<! ELEMENT
<! ELEMENT

ts (#PCDATA) >
sf (#PCDATA) >
r (#PCDATA) >
r p CDATA "">
nt (#PCDATA) >
nt p CDATA "">
noi d (#PCDATA) >
gp (#PCDATA) >
ns (#PCDATA) >
nedn (#PCDATA) >
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<! ELEMENT neun (#PCDATA) >
<! ELEMENT nesw (#PCDATA) >
<! ELEMENT cbt (#PCDATA) >
<! ELEMENT vn (#PCDATA) >
<! ELEMENT st (#PCDATA) >
<! ELEMENT sn (#PCDATA) >
<! ELEMENT ffv (#PCDATA) >

<!-- end of MeasDataColl ection.dtd -->

The number of Measurement Result tags (r) per observed object instance tags (moid) shall always equal the number of
Measurement Types (mt) tags. In case the result isa REAL value the decimal separator shall be".". In case theresult is
"NULL" then the "r" mark-up shall be empty.

The following header shall be used in actual XML measurement result files (cf. annex D for an example):

<?xm version="1.0" encodi ng="UTF-8"?>

<?xm - styl esheet type="text/xsl" href="MeasDataCol |l ection. xsl"-?>
<! DOCTYPE ndc SYSTEM " MeasDat aCol | ecti on. dt d"—>

<mdc xm ns: HTML="ht t p: / / ww. W3. or g/ TR/ REC- xml " >

- Line1: xml version number 1 shall be used.

- Thereference to an XSL (Extensible Stylesheet Language) or CSS (Cascading Style Sheet) filein line 2 of the
header is optional. It may be configured by the operator to be inserted for the purpose of presenting the XML file
in aweb browser GUI. It isup to the receiver of the file to decide on the usage of this stylesheet reference, e.g.
ignoreit if not needed or choosing a configured default if no style sheet referenceis supplied in thefile.

- Line4: A reference to the W3C Recommendation web page for XML.

Quick guide to XML notation: ? zero or one occurrence
+ one or more occurrences

* Zero or more occurrences

#PCDATA parsed character data

A4 XML schema based XML file format definition

A.4.1 Measurement collection data file XML diagram

| Figure A.1 describes the XML element structure of the measurement collection datafile:
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granPeriod

= measTypes

measType l

00

fileFooter

-

measCollec

Element named xxx. The maximum number of

occurrenceis 1.

Element named xxx. The maximum number of

occurrences is unbounded. There may be no

occurrence.

Required element
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fileSender

fileHeader

— —{ —ese—]—

measCollec

managedElement

...... job
.| granPeriod
...... repPeriod
measCollecFile [=] °= measInfo = measTypes
....... = measType
:'P
00

— measResults

measValue

suspect

L_| fileFooter __| measCollec

XXX | Element named xxx. The maximum number of
occurrenceis 1.

Optional element

@EI Sequence
Element named xxx. The maximum number of
occurrences is unbounded. There may be no . )
\ occurrence. = Choice

— Required element

Element with a data content

Figure A.1: XML diagram of the measurement collection data file
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A.4.2 Measurement collection data file XML schema

The following XML schemaneasCol | ec. xsd isthe schema for measurement collection data XML files:

<?xm version="1.0" encodi ng="UTF-8"?>

<l--
3GPP TS 32.401 PM Concept and Requirenents
Measurenent collection data file XM. schema
nmeasCol | ec. xsd

-->

<schema

t ar get Nanmespace=
“http://ww. 3gpp.org/ftp/specs/|atest/rel -56/32_series/32401-
500600. zi p#measCol | ec”

el enent For nDef aul t =" qual i fi ed"

xm ns="http://ww. w3. or g/ 2001/ XM_Schena"

xm ns: nc=
“http://ww. 3gpp.org/ftp/specs/|atest/rel -56/32_series/32401-
500600. zi p#measCol | ec”
>

<! -- Measurenent collection data file root XM. el enent -->

<el ement name="neasCol | ecFil e">
<conpl exType>
<sequence>
<el ement name="fil eHeader">
<conpl exType>
<sequence>
<el ement name="fil eSender" >
<conpl exType>
<attribute nanme="l| ocal Dn" type="string" use="optional"/>
<attribute nane="el ement Type" type="string" use="optional"/>
</ conpl exType>
</ el emrent >
<el ement name="neasCol | ec" >
<conpl exType>
<attribute nanme="begi nTi mre" type="dateTi ne" use="required"/>
</ conpl exType>
</ el ement >
</ sequence>
<attribute name="fil eFormat Versi on" type="string" use="required"/>
<attribute nanme="vendor Nane" type="string" use="optional"/>
<attribute name="dnPrefix" type="string" use="optional"/>
</ conpl exType>
</ el ement >
<el ement name="nmeasData" m nCccurs="0" nmaxCccurs="unbounded" >
<conpl exType>
<sequence>
<el ement name="managedEl enent " >
<conpl exType>
<attribute nanme="l| ocal Dn" type="string" use="optional"/>
<attribute nanme="userLabel" type="string" use="optional"/>
<attribute nanme="swVWersion" type="string" use="optional"/>
</ conpl exType>
</ el emrent >
<el ement name="neasl nfo" m nCccurs="0" maxCccur s="unbounded" >
<conpl exType>
<sequence>
<el ement name="j ob" m nCccurs="0">
<conpl exType>
<attribute nane="jobld" type="string" use="required"/>
</ conpl exType>
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</ el enent >
<el ement name="granPeri od" >
<conpl exType>
<attribute
narme="dur ati on"
t ype="durati on"
use="required"
/>
<attribute
name="endTi ne"
t ype="dat eTi me"
use="required"
/>
</ conpl exType>
</ el ement >
<el ement nanme="repPeri od" m nCccurs="0">
<conpl exType>
<attribute nane="duration"
type="duration" use="required"/>
</ conpl exType>
</ el ement >

<choi ce>
<el enent nane="neasTypes" >
<si npl eType>

<list itenflype="Name"/>
</ si npl eType>
</ el enent >
<el ement name="neasType"
m nCccur s="0" nmaxQccur s="unbounded" >
<conpl exType>
<si npl eCont ent >
<ext ensi on base="Nane" >
<attribute nane="p"
type="positivel nteger" use="required"/>
</ ext ensi on>
</ si mpl eCont ent >
</ conpl exType>
</ el enent >
</ choi ce>
<el enent nane="neasVal ue"
m nCccur s="0" nmaxQccur s="unbounded" >

<conpl exType>

<sequence>
<choi ce>
<el enent nanme="neasResul ts">
<si npl eType>

<list itemlype="nt: neasResul t Type"/>
</ si npl eType>
</ el emrent >
<el ement name="r"
m nCccur s="0" nmaxCccur s="unbounded" >
<conpl exType>
<si npl eCont ent >
<ext ensi on base="nt: nmeasResul t Type" >
<attribute nane="p" type="positivelnteger"
use="required"/ >
</ ext ensi on>
</ si mpl eCont ent >
</ conpl exType>
</ el emrent >
</ choi ce>
<el enent nane="suspect" type="bool ean" ni nCccurs="0"/>
</ sequence>
<attribute name="nmeasCbj Ldn"
type="string" use="required"/>
</ conpl exType>
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</ el enent >
</ sequence>
</ conpl exType>
</ el enent >
</ sequence>
</ conpl exType>
</ el ement >
<el ement name="fil eFooter">
<conpl exType>
<sequence>
<el ement name="neasCol | ec" >
<conpl exType>
<attribute nane="endTi me" type="dateTi ne" use="required"/>
</ conpl exType>
</ el emrent >
</ sequence>
</ conpl exType>
</ el emrent >
</ sequence>
</ conpl exType>
</ el emrent >

<si npl eType nane="neasResul t Type" >
<uni on nenber Types="deci mal ">
<si npl eType>
<restriction base="string">
<enuneration val ue="NL"/>
</restriction>
</ si npl eType>
</ uni on>
</ si npl eType>

</ schema>

A.4.3 Measurement collection data file XML header

The following header shall be used in actual XML measurement result files (cf. annex D for examples):

<?xm version="1.0" encodi ng="UTF-8"?>
<?xm -styl esheet type="text/xsl" href="MeasDat aCol | ection. xsl"?>
<nmeasCol | ecFi l e

xm ns=

40 00 I a e

401- 600. zi p#neasCol | ec"

"httéE//WWW:3ééé:oré/fté/séecs/létest/rel-6/32:series/32

>

End of Change in Annex A
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Change in Annex C

Annex C (informative):
The table oriented file format structure

Measurement Items (counters) are typically grouped according functionality (cf. GSM 12.04 [8] Measurement Function).
The term "measured object class' is used to identify such agroup. The file format is based on the fact that the
measurements are always collected in sets of one functional group.

The measInfo contains the sequence of measurements, values and related information, in atable-oriented structure.
Itincludes alist of measurement types ("measTypes") and the corresponding values ("measValues'), together with the
time stamp (“"measTimeStamp") ,-and granularity period ("granularityPeriod") and reporting period ("'reportingPeriod")
pertaining to these measurements. Whenever one of these 4 elements changes, then a new measl nfo sequence is started.
If the "measTypes’ change, then also the "measValues' change, because these elements are connected in the following
way: the "measTypes' correspond to a specific measurement object (NE, trunk, cell, ...), of which one or more instances
can exist inside the NE.

Hence for one set of "measTypes", there can be one or more sets of "measValues', according to the "measObjInstld".

The above is best explained with an example: consider the CELL measurement function (GSM 12.04 [8]). Then the
measured object classis Cell. The measinfo contains a"header” line defining which measurements related to Cell are
collected (measTypes), and in which order. The subsequent "data lines will then contain the values of the measurements
for each specific cell, which is measured, one dataline per cell (measValues).

This format will generate akind of table with as column headings the measurement names, and in the rows the
corresponding measurement val ues per measured instance.

C.1  Graphical representation of the table structure

For clarity, the table in the example below only contains the measTypes and measV alues (and suspectFlag), not the
granularityPeriod, reportingPeriod and the measTimeStamp.

attTCHSeizures | succTCHSeizures |attimmediateAssignProcs | succlmmediateAssignProcs
cell=997 234 345 567 789 false
cell=998 890 901 123 234 false
cell=999 456 567 678 789 false

C.2 Example of ASN.1 Measurement Report File

For readability, akind of pseudo ASN.1 was used in stead of the BER encoding.

MeasDat aCol | ection ::= {
neasFi | eHeader - {
fileFormatVersion ::= "32.401 V5V6. 0",
sender Nane :: =
"DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1, SubNet wor k=Count r yNN, MeCont ext =MEC-
Gbg- 1, ManagedEl enent =RNC- Gbg- 1" —,

sender Type — := "RNC',

vendor Nane —: : = "Conmpany NN',

col | ecti onBegi nTi ne —: : = 20000301140000
3},
measData —{

neEld {
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nEUser Nane — := "RNC Tel econville",

nED sti ngui shedNanme —: : =
"DC=al. conmpanyNN. com SubNet wor k=1, | RPAgent =1, SubNet wor k=Count r yNN, MeCont ext =MEC-
Gbg- 1, ManagedEl enent =RNC- Gbg- 1",

nESof t wareVersion — := "2, 1"
b
measl| nfo {
neasTi meStanp ::= 20000301141430,
jobld ::= "1231",
granul arityPeriod ::= 900,
reportingPeriod ::= 1800,
measTypes —{
—"att TCHSei zur es",
"succTCHSei zur es",
"att | medi at eAssi gnProcs",
"succl nmedi at eAssi gnProcs”
},
measVal ues {
{
measbj Instld ::= "RncFuncti on=RF- 1, Ut ranCel | =Gbg- 997",
measResul ts {
i Val ue ::= 234,
i Val ue ::= 345,
i Val ue ::= 567,
i Value ::= 789
b,
suspectFl ag ::= FALSE
%l
nmeasObj Instld ::= "RncFuncti on=RF-1, Ut ranCel | =Gog- 998",
measResul ts {
i Val ue ::= 890,
i Val ue ::= 901,
i Value ::= 123,
i Value ::= 234
}1
suspectFl ag ::= FALSE
%l
measCbj Instld ::= "RncFuncti on=RF- 1, Ut ranCel | =Gbg- 999",
neasResul ts {
i Val ue ::= 456,
i Val ue ::= 567,
i Value ::= 678,
i Value ::= 789
},
suspectFlag ::= TRUE
}
}
} }
" measFi |l eFooter ::= 20000301141500

}

C.3 Example of DTD based XML Measurement Report
File

The following is an example of a DTD based XML measurement report file without use of optional positioning attributes

on measurement types and results:

<?xm version="1.0" encodi ng="UTF-8"?>
<?xm - styl esheet type="text/xsl" href="MeasDataCol | ection. xsl"?>
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<! DOCTYPE ndc SYSTEM " MeasDat aCol | ecti on. dtd" >
<ndc>
<nf h>
<ffv>32.401 V5V6.0</ffv>
<sn>DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1, SubNet wor k=Count r yNN,
MeCont ext =MEC- Gbg- 1, ManagedEl enment =RNC- Gbg- 1</ sn>
<st >RNC</ st >
<vn>Conpany NN</vn>
<cbt >20000301140000</ cbt >
</ nf h>
<nd>
<nei d>
<neun>RNC Tel econvi | | e</ neun>
<nedn>DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1, SubNet wor k=Count r yNN,
MeCont ext =MEC- Gbg- 1, ManagedEl enent =RNC- Gbg- 1</ nedn>

</ nei d>
<m >
<nt $>20000301141430</ nt s>
<j obi d>1231</j obi d>
<gp>900</ gp>
<r p>1800</r p>
<nt >at t TCHSei zur es</ nt >
<nt >succTCHSei zur es</ nt >
<mt >at t | nmedi at eAssi gnProcs</ nt >
<mt >succl medi at eAssi gnProcs</ nt >
<nv>
<noi d>RncFuncti on=RF- 1, Ut ranCel | =Gbg- 997</ noi d>
<r>234</r>
<r >345</r>
<r>567</r>
<r>789</r>
</ nmv>
<nmv>
<noi d>RncFuncti on=RF- 1, Ut r anCel | =Gbg- 998</ noi d>
<r >890</r >
<r>901</r>
<r>123</r>
<r>234</r>
</ mv>
<nv>
<nmoi d>RncFuncti on=RF- 1, Ut ranCel | =Gbg- 999</ noi d>
<r >456</r >
<r>567</r>
<r>678</r>
<r>789</r>
<sf >TRUE</ sf >
</ mv>
</m>
</ md>
<nff >
<t $>20000301141500</t s>
</ nff>
</ mdc>

The following is an example of a DTD based XML measurement report file with use of optional positioning attributes on
measurement types and results:

<?xm version="1.0" encodi ng="UTF-8"?>
<?xm - styl esheet type="text/xsl" href="MeasDataCol | ection. xsl"?>
<! DOCTYPE ndc SYSTEM " MeasDat aCol | ecti on. dtd" >
<mdc>
<nf h>
<ffv>32.401 V5V6.0</ffv>
<sn>DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1, SubNet wor k=Count r yNN,
MeCont ext =MEC- Gbg- 1, ManagedEl enent =RNC- Gbg- 1</ sn>
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<st >RNC</ st >
<vn>Conpany NN</vn>
<cbht >20000301140000</ cbt >
</ nf h>
<nd>
<nei d>
<neun>RNC Tel econvi | | e</ neun>
<nedn>DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1, SubNet wor k=Count r yNN,
MeCont ext =MEC- Gbg- 1, ManagedEl enent =RNC- Gbg- 1</ nedn>

</ nei d>
<m >
<nt s>20000301141430</ nt s>
<j obi d>1231</j obi d>
<gp>900</ gp>
<r p>1800</r p>
<mt p="1">att TCHSei zur es</nt >
<mt p="2">succTCHSei zures</ nt >
<mt p="3">attlnmedi at eAssi gnProcs</nt >
<mt p="4">succl nmedi at eAssi gnProcs</nt >
<nv>
<noi d>RncFuncti on=RF- 1, Ut r anCel | =Gbg- 997</ noi d>
<r p="1">234</r>
<r p="2">345</r>
<r p="3">567</r>
<r p="4">789</r>
</ mv>
<mv>
<noi d>RncFuncti on=RF- 1, Ut ranCel | =Gbg- 998</ noi d>
<r p="1">890</r>
<r p="2">901</r>
<r p="3">123</r>
<r p="4">234</r>
</ mv>
<nv>
<noi d>RncFuncti on=RF- 1, Ut ranCel | =Gbg- 999</ noi d>
<r p="1">456</r>
<r p="2">567</r>
<r p="3">678</r>
<r p="4">789</r>
<sf >TRUE</ sf >
</ mv>
</m >
</ md>
<nff >
<t $>20000301141500</t s>
</nff>
</ mdc>

C.4 Example of XML schema based XML Measurement
Report File

The following is an example of a XML schema based XML measurement report file without use of optional positioning
attributes on measurement types and results:

<?xm version="1.0" encodi ng="UTF-8"?>
<?xm - styl esheet type="text/xsl" href="MeasDataCol | ection. xsl"?>
<measCol | ecFil e
xm ns=
"http://ww. 3gpp.org/ftp/specs/latest/rel-6/32 series/32401-600. zi p#nmeasCol | ec"
"R al ARAAA or-o N pDe e e erie 40 00 L nH 3 a ac"

<fil eHeader fileFormatVersion="32. 401 V5V6.0"

CR Page 17



3GPP TS 32.401 v5.2.0 (2003-06) CR Page 18

vendor Nane=" Conmpany NN’
dnPrefi x="DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1" >
<fil eSender
| ocal Dn=
" SubNet wor k=Count r yNN, MeCont ext =MEC- Gbg- 1, ManagedEl enent =RNC- Gbg- 1"
el ement Type="RNC"'/ >
<neasCol | ec begi nTi me="2000- 03-01T14: 00: 00+02: 00"/ >
</fil eHeader >
<nmeasDat a>
<managedEl ement
| ocal Dn=
" SubNet wor k=Count r yNN, MeCont ext =MEC- Gbg- 1, ManagedE!l enent =RNC- Gbg- 1"
user Label ="RNC Tel econvil l e"/>
<neasl| nf o>
<j ob j obl d="1231"/>
<granPeriod duration="PT900S" endTi nme="2000-03-01T14: 14: 30+02: 00"/ >
<r epPeri od duration="PT1800S"/ >
<neasTypes>att TCHSei zures succTCHSei zures attl| nmredi at eAssi gnProcs
succl nmedi at eAssi gnProcs</ neasTypes>
<measVal ue measObj Ldn="RncFuncti on=RF-1, Ut ranCel | =Gbg- 997" >
<measResul t s$>234 345 567 789</ measResul t s>
</ neasVal ue>
<neasVal ue neasObj Ldn="RncFuncti on=RF-1, Ut ranCel | =Cbg- 998" >
<nmeasResul t s>890 901 123 234</neasResul t s>
</ neasVal ue>
<neasVal ue neasObj Ldn="RncFuncti on=RF-1, Ut ranCel | =Cbg- 999" >
<nmeasResul t s>456 567 678 789</ nmeasResul t s>
<suspect >t rue</ suspect >
</ neasVal ue>
</ neasl nf o>
</ measDat a>
<fil eFoot er >
<nmeasCol | ec endTi ne="2000-03-01T14: 15: 00+02: 00"/ >
</fil eFooter>
</ nmeasCol | ecFi | e>

The following is an example of a XML schema based XML measurement report file with use of optional positioning
attributes on measurement types and results:

<?xm version="1.0" encodi ng="UTF-8"?>
<?xm -styl esheet type="text/xsl" href="MeasDataCol | ection. xsl"?>
<nmeasCol | ecFil e

xm ns=
"http://ww. 3gpp. org/ftp/specs/latest/rel-6/32_series/32401-600. zi p#nmeasCol | ec"
" h ald AAAAA aValla a a¥al a Q ari e 40 00 I NH a ac!

<fil eHeader fil eFormatVersi on="32.401 V¥5V6. 0"
vendor Nane=" Conmpany NN’
dnPrefi x="DC=al. conpanyNN. com SubNet wor k=1, | RPAgent =1" >
<fil eSender
| ocal Dn=
" SubNet wor k=Count r yNN, MeCont ext =MEC- Gbg- 1, ManagedEl enent =RNC- Gbg- 1"
el ement Type="RNC"'/ >
<nmeasCol | ec begi nTi me="2000- 03- 01T14: 00: 00+02: 00"/ >
</fil eHeader >
<measDat a>
<managedEl ement
| ocal Dn=
" SubNet wor k=Count r yNN, MeCont ext =MEC- Gbg- 1, ManagedE!l enent =RNC- Gbg- 1"
user Label ="RNC Tel econvil | e"/>
<neasl nf o>
’ <j ob jobld="1231"/>

<granPeriod duration="PT900S" endTi ne="2000-03-01T14: 14: 30+02: 00"/ >
<repPeri od duration="PT1800S"/ >

<nmeasType p="1">att TCHSei zur es</ neasType>

<nmeasType p="2">succTCHSei zur es</ neasType>
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<neasType p="3">attl medi at eAssi gnProcs</ nmeasType>
<nmeasType p="4">succl mmredi at eAssi gnProcs</ neasType>
<nmeasVal ue nmeasObj Ldn="RncFuncti on=RF-1, Ut ranCel | =Gbg- 997" >
<r p="1">234</r>
<r p="2">345</r>
<r p="3">567</r>
<r p="4">789</r>
</ neasVal ue>
<neasVal ue neasObj Ldn="RncFuncti on=RF-1, Ut ranCel | =Cbg- 998" >
<r p="1">890</r>
<r p="2">901</r>
<r p="3">123</r>
<r p="4">234</r>
</ neasVal ue>
<neasVal ue neasObj Ldn="RncFuncti on=RF-1, Ut ranCel | =Gbg- 999" >
<r p="1">456</r>
<r p="2">567</r>
<r p="3">678</r>
<r p="4">789</r>
<suspect >t rue</ suspect >
</ neasVal ue>
</ neasl nf o>
</ measDat a>
<fil eFoot er>
<nmeasCol | ec endTi ne="2000-03-01T14: 15: 00+02: 00"/ >
</fil eFooter>
</ nmeasCol | ecFi | e>

End of Change in Annex C
End of Document
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Change in Clause 5.4.2

5.4.2 Measurement job state and status attributes
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Change in Clause 4.3.2

4.3.2 Perceived accuracy

The accuracy of measurements can be seen in three ways:
- whether the result produced represents all occurrences of the defined event;
- whether related measurements produced for the same period refer to the same events; or
- whether a measurement result refers to the whole or part of a granularity period.

Representation of all occurrences: the definition of a measurement needs to accurately reflect which types of events
areto beincluded in the collection of the data. If a general event or procedure description can be characterised by severa
sub-types then the measurement definition will have to be precise as to which sub-types are included or specifically
excluded from that measurement. Depending on the measurement definition, it may prove more acceptable to count the
event or procedure by causes, e.g. successful termination, unsuccessful termination for all reasons. If the definition of a
measurement refers to specific failure causes then care shall be taken to assess whether all causes are included - the sum
of which can provide the total number of failures - or whether a count of the total is defined as well as for the specific
causes. Thisis particularly important if not al of the causes are supported by an implementation, or if not all of the
causes are requested in the measurement job definition.

Same period for the same two events: consider two events being counted which refer to the same resource allocation
procedure, falling on either side of a granularity period boundary. |.e. the attempt is counted in one period while the
termination is counted in the subsequent period. Thiswill lead to discrepancies appearing in the actual figures when
trying to compare attempt and termination counts for the same period. In order to avoid this discrepancy,
implementations shall ensure that the termination of a procedure started within a given granularity period shall be
captured within the measurement results for that same period, even if the termination of the procedure falls within the
next granularity period.

M easurement collection periods: atypical measurement collection period can be interrupted by system events.

These interruptions can be one or more of the following:

failure of the measured network resource;

failure of the measurement procedure-being-measdred;-e-g—tocation-update;

the measured network resource only becomes available after the measurement period has commenced;

- the measurement ~—procedure only becomes available after the measurement period has commenced.

- system error (e.g. disk failure/lack of memory);

- communication error (e.g. link failure between the network manager and the measured network resource)

Any such interruption implies that the affected measurement result isincomplete, and in extreme circumstances, no
result reports at all can be generated. In these cases the measurement result shall highlight such interruptions to indicate
that the result is suspect (see also setting of suspectFlagin Annex A). Any actions to be taken subsequently with regards
to the usefulness of the data will depend on the circumstances and the requirements of individual Operators.

End of change in Clause 4.3.2
End of Document
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Annex D (informative):
Change history

Change history
Date TSG# | TSG Doc. | CR | Rev Subject/Comment Old | New
June 2001 |S 12 SP-010237 |-- -- Submitted to TSG SA #12 for Information. -- 1.0.0
June 2001 |-- - -- -- MCC editorials 1.0.0 |1.0.1
Sep 2001 |S_13 SP-010467 |-- -- Submitted to TSG SA #13 for Approval 2.0.0 [4.0.0
Dec 2001 (S 14 SP-010638 |001 |-- Correction of declaration in XML header 4.0.0 [4.1.0
Mar 2002 [S 15 -- -- -- Automatic upgrade to Rel-5 (no Rel-5 CR) 4.1.0 [5.0.0
Sep 2002 (S 17 SP-020502 (003 |-- Description of Alarm IRP usage for performance alarms _ |5.0.0 |5.1.0
Sep 2002 [S_17 SP-020502 (004 |-- Addition of measurement file XML schema and 5.0.0 [5.1.0
miscellaneous alignments with CM
Jun 2003 |S_20 SP-030291 (006 |-- Clarification of NE file generation behaviour in case of 5.1.0 [5.2.0
multiple granularity periods
Jun 2003 |S_20 SP-030291 |008 Correction of Measurement Result File Name Definition [5.1.0 [5.2.0
for alignment with Windows based systems
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