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

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

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

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

32.401: Performance Management (PM); Concept and requirements

52.402: Performance Management (PM); Performance measurements - GSM

32.404 Performance Management (PM); Performance measurements - Definitions and template

32.405Performance Management (PM); Performance measurements Universal Terrestrial Radio Access Network
(UTRAN)

32.406 Performance Management (PM); Performance measurements Core Network (CN) Packet Switched (PS)
domain

32.407 Performance Management (PM); Performance measurements Core Network (CN) Circuit Switched (CS)
domain

32.408Performance Management (PM); Performance measurements Teleservice

32.409 Performance Management (PM); Performance measurements | P Multimedia Subsystem (IMS)

The present document is part of a set of specifications, which describe the requirements and information model
necessary for the standardised Operation, Administration and Maintenance (OA& M) of a multi-vendor 3G-system
GSM or UMTSPLMN.

During the lifetime of a 3G network PLMN, itslogical and physical configuration will undergo changes of varying
degrees and frequencies in order to optimise the utilisation of the network resources. These changes will be executed
through network configuration management activities and/or network engineering, see GSM TS 12.06 [10] and 3GPP
TS32.106 [3].

Many of the activitiesinvolved in the daily operation and future network planning of a3G PLMN network require data
on which to base decisions. This data refers to the load carried by the network and the grade of service offered. In order
to produce this data performance measurements are executed in the NEs, which comprise the network. The data can
then be transferred to an external system, e.g. an Operations System (OS) in TMN terminology, for further evaluation.
The purpose of the present document and its companion parts 1 and 3 is to describe the mechanismsinvolved in the
collection of the data and the definition of the data itself.
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1 Scope

The present document describes the TMN model for the administration of measurements and the collection of
measurement result datain a GSM system. It aso includes the measurement definitions for GSM. The concept and
functional requirements for performance management in wireless GSM and UMTS systemsis set out in TS 32.401 [31].

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 aspecific reference, subsequent revisions do not apply.

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

[1] GSM 02.16: "Digital cellular telecommunication system (Phase 2+) (GSM); International Mobile
Station Equipment Identities (IMEI)".

2] GSM 04.08: "Digital cellular telecommunication system (Phase 2+) (GSM); Mobile radio
interface layer 3 specification”.

[3] GSM 04.11: "Digital cellular telecommunication system (Phase 2+) (GSM); Point-to-Point (PP)
Short Message Service (SMS) Support on Mobile Radio Interface”.

[4] GSM 05.08: "Digital cellular telecommunication system (Phase 2+) (GSM); Radio Subsystem
Link Control”.

[5] GSM 08.08: "Digital cellular telecommunication system (Phase 2+) (GSM); Mobile Switching

Centre - Base Station system (MSC-BSS) Interface Layer 3 Specification".

[6] GSM 08.58: "Digital cellular telecommunication system (Phase 2+) (GSM); Base Station
Controller - Base Transceiver Station (BCS-BTS) Interface Layer 3 Specification”.

[7] GSM 09.02: "Digital cellular telecommunication system (Phase 2+) (GSM); Mobile Application
Part (MAP) Specification”.

[8] GSM 12.00 (ETS 300 612-1): "Digital cellular telecommunication system (Phase 2); Network
Management (NM); Part 1: Objectives and structure of network management".

[9] GSM 12.01 (ETS 300 612-2): "Digital cellular telecommunication system (Phase 2) (GSM);
Network Management (NM); Common aspects of GSM/DCS 1800 network management".

[10] GSM 12.06 (ETS 300 617): "Digital cellular telecommunication system (Phase 2) (GSM); GSM
network configuration management”.

[11] GSM 12.30 (ETR 128): "Digital cellular telecommunication system (Phase 2) (GSM); ETSI object
identifier tree; Common domain; Mobile domain; Operation and Maintenance (O& M), managed
object registration definition"”.

[12] ITU-T Recommendation E.880: "Field data collection and evaluation on the performance of
equipment, networks and services".

[13] ITU-T Recommendation X.710: "Information technology - Open Systems I nterconnection -
Common Management Information Service".

[14] ITU-T Recommendation X.721: "Information technology - Open Systems | nterconnection -
Structure of management information: Definition of management information".
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[15] ITU-T Recommendation X.730: "Information technology - Open Systems I nterconnection -
Systems Management: Object management function™.

[16] ITU-T Recommendation X.731: "Information technology - Open Systems Interconnection -
Systems Management: State management function”.

[17] ITU-T Recommendation X.734: "Information technology - Open Systems I nterconnection -
Systems Management: Event report management function”.

[18] ITU-T Recommendation X.735: "Information technology - Open Systems I nterconnection -
Systems Management: Log control function”.

[19] ITU-T Recommendation X.738: "Information technology - Open Systems | nterconnection -
Systems management: Summarization function".

[20] ITU-T Recommendation X.739: "Information technology - Open Systems I nterconnection -
Systems Management: Metric objects and attributes”.

[21] SO 8571 "Information processing systems - Open Systems Interconnection - File Transfer,
Access and Management”.

[22] GSM 03.60: "Digital cellular telecommunications system (Phase 2+) (GSM); General Packet
Radio Service (GPRS) Service description; Stage 2".

[23] 3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station
System (BSS) interface; Radio Link Control / Medium Access Control (RLC/MAC) protocol”.

[24] GSM 04.64: "Digital cellular telecommunications system (Phase 2+) (GSM); General Packet
Radio Service (GPRS); Mobile Station - Serving GPRS Support Node (MS-SGSN) Logical Link
Control (LLC) Layer Specification"”.

[25] GSM 04.65: "Digital cellular telecommunications system (Phase 2+) (GSM); General Packet
Radio Service (GPRS); Mobile Station (MS) - Serving GPRS Support Node (SGSN); Subnetwork
Dependent Convergence Protocol (SNDCP)".

[26] GSM 08.16: "Digital cellular telecommunications system (Phase 2+) (GSM); General Packet
Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN)
interface; Network Service".

[27] GSM 09.60: "Digital cellular telecommunications system (Phase 2+) (GSM); General Packet
Radio Service (GPRS); GPRS Tunnelling Protocol GPT) across the Gn and Gp Interface”.

[28] IETF RFC 959: "File Transfer Protocol".

[29] IETF RFC 783: "TFTP Protocol (revision 2)".

[30] IETF RFC 1157: "Simple Network Management Protocol (SNMP)".

[31] 3GPP TS 32.401: "Telecommunication Management; Performance Management (PM); Concept

and Requirements’.

[32] Void.
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[33]

[34]

[35]

[36]

3GPP TS 32.404: " Telecommunication Management; Performance Management (PM);
Performance measurements - Definitions and template”.

3GPP TS 32.405: " Telecommunication Management; Performance Management (PM);
Performance measurements Universal Terrestrial Radio Access Network (UTRAN) ™.

3GPP TS 32.406: " Telecommunication Management; Performance Management (PM);
Performance measurements Core Network (CN) Packet Switched (PS) domain”.

3GPP TS 32.407: "Telecommunication Management; Performance Management (PM);
Performance measurements Core Network (CN) Circuit Switched (CS) domain®.

3GPP TS 32.408: "Telecommunication Management; Performance Management (PM);
Performance measurements Teleservice”.

3GPP TS 32.409: "Telecommunication Management; Performance Management (PM);
Performance measurements | P Multimedia Subsystem (IMS) ".

3GPP TS 48.018: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving
GPRS Support Node (SGSN); BSS GPRS protocol (BSSGP)".

ES 203 228 V1.0.0: "Environmental Engineering (EE); Assessment of mobile network energy
efficiency"”.

ETSI ES 202 336-12 V1.1.1: "Environmental Engineering (EE); Monitoring and control interface
for infrastructure equipment (power, cooling and building environment systems used in
telecommunication networks); Part 12: ICT equipment power, energy and environmental
parameters monitoring information model".

3

Abbreviations

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

AGCH
APN
AuC
BSC
BSS
BSSAP
BTS
CBCH
CCCH
CMIS
CMISE
DCCH
DCN
EE

EIR
ETS
FACCH
FTAM
FTP
GGSN
GMSC
GPRS
GSN
HLR
HO
HPLMN
IMEI
IMSI

Access Grant Channel

Access Point Name

Authentication Centre

Base Station Controller

Base Station System

BSS Application Part

Base Transceiver Station

Cell Broadcast Channel

Common Control Channel

Common Management |nformation Service
Common Management | nformation Service Element
Dedicated Control Channel

Data Communication Network

Energy Efficiency

Equipment Identity Register

European Telecommunications Standards I nstitute
Fast Associated Control Channel

File Transfer Access and Management

File Transfer Protocol

Gateway GPRS Service Node

Gateway Mobile Services Switching Centre
Genera Packet Radio Service

GPRS Service Node

Home Location Register

Handover

Home PLMN

International Mobile Equipment |dentity
International Mobile Subscriber Identity
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ISDN Integrated Service Digital Network
ISO International Standards Organisation
ITU-T The International Telegraph and Telephone Consultative Committee
LLC Logical Link Control
LR Location Register
MMI Man-Machine Interface
MML Man-Machine Language
MOC Managed Object Class
MOl Managed Object Instance
MS Mobile Station
MSC Mobile Services Switching Centre
MSRN Mobile Subscriber Roaming Number
MTP Message Transfer Part
NE Network Element
NMC Network Management Centre
NSS Network Sub System (including EIR, HLR, SMS-IWMSC, MSC and VLR)
O&M Operations and Mai ntenance
OA&M Operation, Administration and Maintenance
OACSU Off-Air Call Set Up
OMAP (ITU-T) Operations, Maintenance and Administration Part
omC Operations and Maintenance Centre
0s Operations System
osl Open System Interconnection
PCCCH Packet Common Control Channel
PCCH Packet Paging Channel
PCH Paging Channel
PEE Power, Energy and Environmental
PLMN Public Land Mobile Network (including BSS and NSS)
PM Performance Management
PTCH Packet Traffic Channel
PVLR Previous VLR
QoS Quality of Service
RACH Random Access Channel
Rec. Recommendation
Ref. Reference
RF Radio Frequency
ROSE Remote Operation Service Element
RR Radio Resource
RXLEV Reception Level
RXQUAL Reception Quality
SACCH Slow Associated Control Channel
SCCP (ITU-T) Signalling Connection Control Part
SDCCH Stand a one Dedicated Control Channel
SGSN Serving GPRS Service Node
SMSIWMSC  Short Message Service Inter Working MSC
SNDCP Sub Network Dependency Control Protocol
SNMP Simple Network Management Protocol
Spec. Specification
SS Supplementary Service
TCAP (ITU-T) Transaction Capabilities Application Part
TCH Traffic Channel
TMN Telecommuni cations Management Network
T™MS Temporary Mobile Subscriber | dentity
TS Technical Specification
VLR Visitors Location Register
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4 Detailed description of the measurement system for
a GSM PLMN
4.1 Introduction

TS 32.401 [31] describes the required functions for the administration of performance measurements and the retrieval of
their results. For this purpose, the characteristics of measurement jobs and measurement results have been defined.

The present document explains how these requirements can be met in a GSM system using standard OS| systems
management functions or SNM P management operations and, where necessary, tailoring them for GSM PLMN use. In
the following, managed object classes and their properties (attributes, notifications, etc.) to be used on the object
oriented interface between OS and NEs for the execution of performance management functions are specified.

Note that the implementation of this object oriented approach defined in the following clausesis optional. Asan
alternative, vendors can also choose to implement their GSM systems or GSM parts of combined GSM/UMTS systems
according to the interface definition and requirements specified in TS 32.401 [31], which implies that:

- for measurement administration, the functional requirements are standardised, but technology and details of the
implementation are vendor specific;

- for theretrieva of measurement results, only afile based mechanism for transfer of results to a Network
Manager is standardised.

4.1.1 Basic measurement system functions

Before measurement data from the NEs can be collected and the results be forwarded to the OS, the measurement jobs
that generate the required data shall be activated in the system. In object oriented terms, this corresponds to the
instantiation of managed objects which model the measurement process. In order to control the measurement process,
appropriate attributes of these objects shall be defined and have to be set to the required/desired values, either when the
objects are created or during the lifetime of the objects. The specific attributes and their values will determine the
measurement schedule, the measured network resources, the measurement types and the generation of scheduled result
reports as well as the layout of the reports. Scheduled results can be forwarded to the OS using a notification that is
defined specifically for this purpose as a part of the measurement object class definitions. A dedicated action will be
used for reguesting current results of active measurements.

4.1.2 Measurement Object Administration

The management of objectsin an open system is performed utilising the internationally standardised " Common
Management Information Service Element” (CMISE ITU-T Recommendation X.710 [13] or IETF RFC 1157 [30]).
Managed objects for the execution of PLMN performance measurement functions can be instantiated and deleted using
the M-CREATE and M-DELETE servicesor SNMP SET and GET operations. Reading and modifying attributes of
these objects can be achieved employing the M-GET and M-SET services of CMISE or SET and GET operations of
SNMP. The CMISE M-EVENT-REPORT service and SNMP TRAP is defined for the emission of notifications, while
actions can be executed using the M-ACTION service.

Specific notifications defined in the OSI object management function (see ITU-T Recommendation X.730 [15]) are
used to notify the OS of the creation and deletion of managed objects and of the change of attribute values. For the
formal definition of the PLMN performance management object model, refer to annex C.

The measurement job can be ideally modelled by the managed object class "simpleScanner” as defined in ITU-

T Recommendation X.738 [19]. The "simpleScanner" is derived from the "homogeneousScanner” object class (see
ITU-T Recommendation X.738 [19]), which in turn is a specialisation of the "scanner" class of managed objects (see
ITU-T Recommendation X.738 [19]). The "simpleScanner" object has attributes to determine:

- the measurement types,

the measured network resources;
- therecording periods; and

- thereporting requirements,
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of the measurement job. The "simpleScanner" generates measurement result reports in the form of notifications,
according to the attributes that prescribe the reporting requirements. The measurement transfer requirements are not
modelled in the scanner objects, since generic and general services are used (see clause 4.3.2 and annex D).

4.2 Modelling of measurement jobs

A measurement job is represented by a"simpleScanner” object. The following clauses define how the measurement job
characteristics are mapped onto the properties of the "'simpleScanner" managed object class, and how the measurement
types of a measurement job are modelled in the PLMN performance measurement system.

4.2.1 Measurement job characteristics

42.1.1 Measurement Function

Every measurement job collects measurement data from selected measurement types across one or more network
resources of the same type. The selected measurement types shall be identical throughout all network resources
observed by a measurement job. For each network resource, the related measurement types have been grouped in one or
more measurement functions.

Measurement functions, are modelled by various "measurementFunction” object classes (see annex C). The
measurement types for the PLMN performance measurement system are defined in annex B, and their result values are
included as attributes in the appropriate "measurementFunction” object class. In case the measurement type is a counter,
the attribute represents the counter value asis. In al other cases, the attribute delivers a calculated value (e.g. a mean),
over the observed period. The "measurementFunction” objects are contained in the objects that represent the network
resource to which the measurement types included in the "measurementFunction” refer. All measurement types that
relate only to a network resource alone are grouped into one "measurementFunction” class which is unique for that
network resource. Measurement types that are related to the network resource and the same type(s) of adjacent
resource(s) (e.g. Handover neighbour cell) are also grouped into one unique type of measurement function which may
exist once or more per instance or per set of that adjacent resource(s). The instances of the adjacent resources that are to
be addressed by the measurement function are identified by the values of attributes which are part of that specific
"measurementFunction” object class definition.

M easurement types that belong together are grouped together in the same package

(e.0. "immediateAssignmentProcedurePackage” has attributes " attemptedl mmediateA ssignmentProcedures’ and
"successfulllmmediateA ssignmentProcedures’ - for details refer to annex C). Since all measurement types defined in
annex B may or may not be supported by the system, all packages of a " measurementFunction” which contain
measurement attributes are conditional. A "measurementFunction” needs to be created before a"simpleScanner" can
scan its attributes, i.e. before actual measurements can be taken. The create request from the OS shall specify the values
of attributes that identify adjacent resources (like Handover neighbour cell), if any, but it may not specify any
measurement attributes of the " measurementFunction™ object. Upon creation of a"measurementFunction™ object, the
system will determine the measurement packages that are included in the object according to the measurement types the
system supports. If multiple instances of the same "measurementFunction” object class are created, the packages
included in the various instances may be different from instance to instance since the system may have restrictions on
how many measurement packages of the same type it supports. The OS can inquire the measurement types supported by
a "measurementFunction” object from the system, by reading the "packages" attribute or the attribute list of the object
(see ITU-T Recommendation X.721 [14]). Unlike the former operation, the latter, however, will also return values of
the measurement attributes which are not expected to be meaningful at this time (see below). Deletion of the
"measurementFunction” will render the measurement types that correspond to the "measurementFunction” attributes
unavailable to the OS. Creation and deletion of a"measurementFunction” will be notified to the OS using the object
creation and deletion notifications as defined in ITU-T Recommendation X.730 [15].

Each measurement job may collect data from one or more measurement types across one or more network resources,
i.e. a"simpleScanner" object may make a choice of one or more "measurementFunction” instances and scan the same
set of attributes across al selected measurement functions. For this purpose, it can scope the set of measurement
functions that are eligible for inclusion in the observation, and it may select measurement functions using filtering
criteria (similar to the concept of scoping and filtering as described in ITU-T Recommendation X.710 [13]).
Alternatively, it can use an explicit list of "measurementFunction” objects for scanning. The "simpleScanner” does not
explicitly identify the network resource(s) it measures. Instead, this information is derived from the containment
relationship between the selected " measurementFunction” instances and the objects that model the network resources,
and, where necessary, through specific attributes of the " measurementFunction™ objects that identify adjacent resources.
In principle, a"simpleScanner" is able to scan attributes of any defined ""measurementFunction”, but for the purpose of
the present document, each "simpleScanner" instance is only required to scan attributes of " measurementFunction"
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objects that are contained in the same "xxxFunction” object as the "simpleScanner” itself, where "xxx" stands for "bss",

"msc”, "hir", "vIr", "eir" or "smsc", respectively (see figure C.1).

All measurement attributes of any "measurementFunction™ should only be read by a"simpleScanner" that has been
instantiated for this purpose. By definition they can be read directly by systems management protocol, but their values
are not expected to have any meaning apart from the scan. Therefore, the system will not return the "attribute list" in the
create reply, and the "attributeList" will also not be included in the object creation notification.

421.2 Measurement schedule

The measurement schedul e specifies the time frame during which the measurement job will be active. The schedule
consist of a measurement start- and stoptime and one or more recording intervals which may repeat on adaily or weekly
basis. The semantics of the scheduling parameters are described in clause 3.2.1.2.

All of the above parameters are formally defined as attributes of conditional packages of the "simpleScanner" managed
object class. The starttime and stoptime are included in the "duration™ package and indicate, if the package is present,
the specific point in time at which the "simpleScanner" will become active or inactive, respectively. If the
"simpleScanner" isinstantiated after the specified starttime, this will have the same effect asif no starttime was
specified (see clause 3.2.1.2).

The optional recording intervals, if specified, further restrict the time during which the "simpleScanner” actively
collects measurement data within the time frame determined by the duration package. The "dailyScheduling” package
may be used to define one or more intervals during each day. Alternatively, the "weeklyScheduling” package can be
used to define individual intervals for each day of the week. The recording interval should be a multiple of the
granularity period (if non-zero) and the start- and endtimes shall be aligned with granularity period boundaries for the
system to accept the values.

It is possible to create several "simpleScanner" objects which scan the same attributes of the same
"measurementFunction” instances according to different recording intervals. In this case it is, however, required that
these intervals do not overlap. Consequently, if it is required to measure the same measurement type with overlapping
schedules, it is necessary to have an appropriate number of instances of the same " measurementFunction” available
which all support the required attributes (see clause 4.2.1.1).

For the definition of the syntactical and additional behavioural aspects of the above parameters, refer to ITU-T
Recommendation X.721 [14] and ITU-T Recommendation X.738 [19].

42.1.3 Granularity period

The granularity period defines the periodicity of the generation of results by a measurement job within the timeframe
specified in the scheduling attributes. The granularity period of a measurement job is determined by the value of the
"granularityPeriod" attribute of the "simpleScanner". The present document requires, as a minimum, the support of
granularity periods of 5, 15, 30 and 60 minutes.

The value of this attribute shall specify the required value in minutes. The underlying International Standards allow the
modification of the "granularityPeriod" attribute, but for an implementation claiming conformance to the present
document, it is not required that its value be changeable during the lifetime of the "simpleScanner" object. If thisvalue
is 60, measurement results will be generated every full hour. If the valueis 30, results will be generated every 0 and

30 minutes past the full hour. If the value is 15, result output will occur every 0, 15, 30 and 45 minutes past the full
hour, and finally, if the value is 5, the "simpleScanner" will generate output every 5 minutes, synchronised on the full
hour. Again, measurement results are only reported at the end of each granularity period within the recording interval.
Due to these definitions, synchronisation of granularity periods through the conditional
"periodSynchronisationPackage” of the "simpleScanner” is not supported in the scope of the present document.

If periodical generation of resultsis not required from a"simpleScanner” instance, this can be achieved by specifying
the value O for the "granularityPeriod" attribute. In this case, it will only be possible to request current measurement
results from the "simpleScanner” (see below).

4.2.1.4 Scan reports

At the end of each granularity period within the measurement schedule, the "simpleScanner” will emit a" scanReport”
notification, defined in ITU-T Recommendation X.738 [19], which contains the measurement results generated by the
scanner at the end of that granularity period. The information in the notification shall comprise:
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- the managed object class and managed object instance of the "simpleScanner” that emitted the notification, plus
the naotification type (i.e. "scan report”);

- atime stamp that indicates the time at which the measurement results were taken, i.e. the end time of the
respective granularity period;

- for each "measurementFunction” object from which measurements were taken by the scanner, alist of
measurement attribute values and optional attribute identifiers, plus a suspect flag for each attribute that indicates
the validity of the result value. Missing dataisindicated in the list. The time stamp that indicates the time offset
forward from scan initiation until the value of the measurement attribute was actually taken is not supported in
the PLMN measurement system;

- for an incomplete scan the reason why the scan could not be compl eted.

The definition of the "scanReport" notification in ITU-T Recommendation X.738 [19] provides some flexibility with
respect to the actual layout of the report. Inthe PLMN performance measurement system, the following options can be
selected:

- suppressing the reporting of the identification of the "measurementFunction” object from which the
measurements reported in the notification were collected. Thisis only useful when the identification of the
"measuremntFunction” can be determined by other means, or if the identification is not required by the OS
(e.g. when the statistics are to be calcul ated);

- omitting the attribute identifiers from the report. In this case, the attribute values are reported in an agreed order,
which is defined by an attribute of the "simpleScanner”;

- measurement values that are identical throughout al "mesurementFunction” instances from which the scanner
takes measurements may be included in the report only once.

ITU-T Recommendation X.738 [19] defines in detail the attributes of the "simpleScanner" which are used to control the
above features. Additional options of ITU-T Recommendation X.738 [19] which are not listed here are not supported in
the PLMN performance measurement system (see conformance requirements in clause 4.4).

4272 Scanner state and status attributes

State and status indicators are defined for the measurement job in clause 3.2.2 of the present document. These are
modelled through appropriate attributes which reflect the state and status of the "simpleScanner” object. These attributes
are: administrativeState, operational State and avail abilityStatus.

administrativeState: the administrativeState attribute is used to suspend and resume the scanning performed by the
"simpleScanner". This attribute can be altered by means of CMISE M-SET service or SNMP SET operation for the
applicable "simpleScanner" object instance.

operationalState: the operational State attribute represents the operational capability of the scanner to perform it's
functions.

availabilityStatus: the availabilityStatus attribute reflects whether or not the simpleScanner object instance is active
according to the measurement schedule.

Any changes to the values of the administrativeState and the operational State attributes will be reported to the OS using
the "stateChange" notification, as defined in ITU-T Recommendation X.731 [16].

Further details about these attributes can be found in ITU-T Recommendation X.738 [19].

4.2.3 Scanner administration

The generic CMISE services M-CREATE, M-DELETE, M-GET and M-SET or SNMP SET and GET, applied to a
simpleScanner managed object instance respectively represent creation, deletion, display and modification of a
measurement job. A CMISE M-ACTION primitive or SNMP SET with a specific action type for activating a scan
report is defined for the retrieval of the current values of measurement results.

Creating a" simpleScanner” : a"simpleScanner" can be created by issuing an appropriate M-CREATE request or
SNMP SET request. On creation of the object, all attribute values have to be supplied that determine:

- the selection of "measurementFunction” instances and their attributes which shall be measured;
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- the schedule of the "simpleScanner”; and
- thereporting requirements;

as defined in previous clauses. The "measurementFunction™ objects shall be created before the scanner can be
instantiated, and the measurement attributes specified in the scanner shall be present in the selected
"measurementFunction” instances, for the scan to return its results. For each object that does not exist, an empty report
shall be returned and for each attribute that does not exist, an empty value shall be returned within the report. The
relationship between the scan attributes and the scanner is explained in ITU-T Recommendation X.738 [19].

Modifying " simpleScanner” attributes: modification of "simpleScanner" attributes may be requested by the OS
during the lifetime of a scanner, using the CMISE M-SET or SNMP SET operation. The conditions for modification of
attributes of the "simpleScanner” are specified in ITU-T Recommendation X.738 [19], but some additional restrictions,
defined in the present document with respect to the changeability of "simpleScanner” attributes, apply in the PLMN
performance measurement system.

Displaying scanner objects: the system operator can get alist of al "simpleScanner" objects that currently exist in the
system, together with al available information as stored in the NE. This information consists of the data that was
supplied on creation/modification of the objects and the values of the state and status attributes of the "simpleScanner”
objects. The CMISE M-GET or SNMP GET operation can be used to selectively retrieve the required information from
the system. For details see ITU-T Recommendation X.710 [13].

Deleting a " simpleScanner” : a"simpleScanner” instance is automatically deleted by the system when the scheduled
endtime is reached and all result reports, either scheduled or on request have been generated. A "simpleScanner” object
can also be deleted by manual intervention, utilising the CMISE M-DELETE or SNMP SET operation, at any time.
When deleted, the measurement process associated with the scanner is stopped, and all allocated resources are released.

Suspending/resuming scanner operation: on normal operation, the "simpleScanner" collects measurement data from
the selected "measurementFunction” objects according to the values of the "simpleScanner" attributes. However, the
system operator may decide for some reason to discard temporarily the collection of measurement data (e.g. in case of
system overload or congestion, measurement results not used, ...). The system operator therefore is able to suspend
scanner operation at any time, setting the administrativeState attribute to "locked". Thisimplies that the
"simpleScanner" instance remains in the system, but no measurement gathering and result reporting activities are
performed for this scanner. When scanner operation is resumed, i.e. the administrativeState is "unlocked", measurement
data collection and result reporting is started again at the next full granularity period within the measurement schedule.

Requesting current measurement result values: the system operator may for some reason be interested in the current
values of the measurement results of a particular measurement process, independently of the scheduled data collection
and reporting of the respective scanner, e.g. for tracing the increment of some of the measurement attributes. To this
aim, the "activateScanReport" CMISE M-ACTION or SNMP GET is used as defined in ITU-T Recommendation
X.738[19]. The action reply will return current results according to the attributes of the scanner that govern the
generation of the "scanReport" notification, i.e. the format of the reply isidentical to that of scheduled reports generated
by the scanner. Any such request does not affect the underlying measurement process, and may only be issued when the
scanner is operating according to its schedule and not suspended (i.e. "offduty" not present in the availability status,
administrative state equals "unlocked"), otherwise an error will be returned.

4.3 Modelling of measurement results

Each measurement produces a result at the end of the granularity period or on request of the OS. Annex B provides for
each measurement type a description of the expected measurement result. Annex C contains the formal definition of the
attribute that represents the measurement type.

4.3.1 Characteristics of the result report

A scheduled result report is generated in the form of a"scanReport™” notification. Current measurement results requested
by the OS using the "activateScanReport" action will be supplied by the system in the reply to the request. All
measurement attributes that are observed by a"simpleScanner" object are included in asingle report or action reply,
respectively. The layout of the two result reports - notification or action reply - isidentical, as far as the contained
measurement information is concerned. For details on the result report characteristics, please refer to the previous
clauses.
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4.3.2 Result report transfer control

Result reports from a"simpleScanner” object are either produced according to the measurement schedule (notification)
or on receipt of an explicit request (action) from the OS. There are no mechanismsto control the forwarding of the reply
to that request (action reply), or to storeit in the NE. There are, however, functions to determine the forwarding, local
storage in the NE and deferred retrieval of the "scanReport" notification. These functions are described in the following
clauses.

The forwarding of notifications can be controlled by the OS via"Event Forwarding Discriminator” (EFD) objects, as
defined in ITU-T Recommendation X.734 [17]. For each EFD, the OS can specify a discriminator construct which will
be applied as afilter to any event report generated in the system. If an event report passes the filter, a notification will
be forwarded to the OS accordingly. The following filter criteriaare allowed in an EFD for the PLMN performance
measurement system:

- the event type, which alows to enable or disable completely the forwarding of scan report notifications;

- the"simpleScanner" managed object instance, which allows to restrict forwarding of result reportsto those that
are generated by specific scanner instances,

- thetime stamp contained in the scan report ("scanlnitiationTime"), which allows to selectively enable the
forwarding of result reports that were generated at a specific time or during specific periods of time;

- any operation on the above attributes in any combination.

Measurement result reports can be stored in the NE. This property is modelled through the managed object class "log",
as specified in ITU-T Recommendation X.721 [14] and "log control function" as specified in ITU-T Recommendation
X.735[18]. The storage of event reportsin the "log" can be controlled through a discriminator construct, similar to the
event forwarding control. The present document requires for the "log" discriminator construct the same criteria as for
the EFD discriminator construct.

All scan report notifications that pass the discriminator construct of the "log" will create a" scanReportRecord" object
which is contained in the log. These records can be retrieved by the OS at any time, as defined in ITU-T
Recommendation X.735[18] and ITU-T Recommendation X.710 [13], using either CMISE, SNMP, FTP or using
FTAM (see annex D). The use of FTAM or FTP servicesis especially suitable for bulk data transfer. From the common
procedures defined in GSM TS 12.00 [8] for data transfer in a PLMN, only the method that provides logged information
into file(s) can be used for the measurement system. The "resultType" requested in the action will identify the
appropriate log instance(s) as the source of the measurement data, and optionally additional filter criteria which
determines the actual records to be put into the file(s) can be supplied. Thefilter criteria that shall be supported are
identical to those defined for the discriminator construct of the logs. On receipt of the action, the requested records will
be put into one or more files, which will then be made available to the OS. The format of the records in the file shall be
according to the definition of the "scanReportRecord” as given in ITU-T Recommendation X.738 [19].

Since all measurement attributes and the identification of the network resource observed by a"simpleScanner” are
included in a single attribute of the result reports, it is not possible to filter on the measured resource or the
measurement type. If the selective forwarding/logging/retrieval of measurement results referring to individual network
resources or individual measurement typesis required by the system operator, then "simpleScanner" objects shall be
instantiated such that the scanner identity will implicitly identify the measured resource and measurement types, i.e. the
scanner attributes should be set such that the scanner observes only the specific resources and/or the specific
measurement attributes which shall be filtered, according to the system operator's requirements.

4.4 Conformance requirements

In the following clause, conformance requirements for object classes, notifications and actions defined in ITU-T
Recommendation X.738 [19] are specified. In cases where requirements in the present document restrict options of
ITU-T Recommendation X.738[19], like e.g. changeability of attribute values, the conditions of the present document

shall apply.
4.4.1 Simple scanner

The following clause lists the attributes and packages of the "simpleScanner”, as defined in ITU-T Recommendation
X.738[19], and those inherited from the "scanner" as defined in ITU-T Recommendation X.738 [19]. It specifies which
properties shall be supported to conform with the present document.
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MANDATORY PACKAGES:
scanner Package:

- scannerld: this attribute identifies a"simpleScanner" instance. It is a mandatory attribute of the
"simpleScanner” managed object class and will be supported in the PLMN measurement system;

- granularityPeriod: this attribute specifies the granularity period of the scanner, as defined in clause 4.2.1.3. It
isa mandatory attribute of the "simpleScanner" managed object class and will be supported in the PLMN
measurement system;

- adminigtrativeState and operational State: (see clause 4.2.2) are mandatory attributes of the "simpleScanner”
managed object class and will be supported in the PLMN measurement system. Their semantics are defined
in ITU-T Recommendation X.738 [19].

homogeneousScanner Package:

- scanAttributeldList: this attribute is interrelated with the "numericAttributeldArray” attribute of the

"simpleScannerPackage”. It is supported in the PLMN measurement system according to the definitions of
clause 4.2.1.4 and ITU-T Recommendation X.738 [19].

simpleScanner Package:

- numericAtributeldArray: this attribute is interrelated with the "scanAttributel dList” attribute of the

"homogeneousScannerPackage”. It is supported in the PLMN measurement system according to the
definitions of clause 4.2.1.4 and ITU-T Recommendation X.738 [19];

- suppressObjectlnstance: this attribute determines whether or not the object instance of the observed
measurement function isincluded in the measurement results. It is supported in the PLMN measurement
system according to the definitions of clause 4.2.1.4 and ITU-T Recommendation X.738 [19];

- activateScanReport: this action is supported in the PLMN measurement system (see below);
- scanReport: this notification is supported in the PLMN measurement system (see below).
CONDITIONAL PACKAGES:
availabilityStatusPackage:

- availabilityStatus: this attribute is supported in the PLMN measurement system (see clause 4.2.2) according
to the definition of ITU-T Recommendation X.738 [19].

duration:

- dartTime and stopTime: these attributes constitute the start- and stoptime of the scanner. They are supported
according to clause 4.2.1.2 and ITU-T Recommendation X.738 [19].

dailyScheduling:

- intervalsOfDay: this attribute defines the periods within a day during which the scanner actively collects
measurement data. It is supported according to clause 4.2.1.2 and ITU-T Recommendation X.738 [19].

weeklyScheduling:

- weekMask: this attribute defines, for each day of the week, the periods during which the scanner actively
collects measurement data. It is supported according to clause 4.2.1.2 and ITU-T Recommendation
X.738[19].

externalScheduler:
- The support of this package is not required in the PLMN measurement system.
periodSynchronisationPackage:

- Thesupport of this package is not required in the PLMN measurement system. Synchronisation of
granularity periodsis described in clause 4.2.1.3.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 30 ETSI TS 152 402 V15.0.0 (2018-09)

createDeleteNotificationsPackage:

- This package contains the object creation and object deletion notifications. Both are required in the PLMN
measurement system.

attributeValueChangeNotificationPackage:

- This package contains the attribute value change notification. It is required in the PLMN measurement
system.

stateChangeNotificationPackage:
- This package contains the state change notification. It isrequired in the PLMN measurement system.
timeStampReportPackage:

- timeStampReportMode: this attribute specifies the time stamping requirements for the measurement resullts.
Thevalue "1" ("globa TimeStampOnly") shall be used.

scopedSelectionPackage and managedObj ectl nstanceSel ectionPackage:

- Either one of these packagesis present in any scanner instance. The attributes contained in the packages
determine the measurement functions selected for observation by the scanner. They are supported according
to the definitions of ITU-T Recommendation X.738 [19].

timingSelectionPackage:

- Thesupport of this package is not applicable in the PLMN measurement system, since the observed
"measurementFunction” managed objects do not contain any time attributes.

onceReportAttributel dListPackage:

- onceReportAttributel dList: this attribute contains alist of attribute identifiers. The values of these attributes
shall be included in aresult report only once if they are identical throughout all " measurementFunction”
objects observed by the "simpleScanner”. It may be supported in the PLMN measurement system as an
option, see ITU-T Recommendation X.738 [19].

4.4.2 Scan report record

The "scanReportRecord" managed object class will be supported in the PLMN measurement system as defined in
ITU-T Recommendation X.738 [19] and ITU-T Recommendation X.721 [14].

4.4.3 Scan report notification

The "scanReport" notification will be supported in the PLMN measurement system as defined in clause 4.2.1.4 and
ITU-T Recommendation X.738 [19].

4.4.4  Activate scan report action

In the scope of the present document, there are no specific conformance regquirements for the action request. The action
reply will be supported according to the requirements for the scan report notification.

4.5 Application Context

The Application Context Name of the 12.04 application context shall have the following object identifier value:
{gsm-OM-Domainld gsm-12-04 (4) protocol Support (1) applicationContext (0) gsm-Management (0)};

and the following object description value:
"gsm12.04 management application context".

The object identifier gsm-OM-Domainld is defined in the GSM 12.30 [11].
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Annex A (informative):
Graphical examples

This annex gives some graphical examples to demonstrate how the measurements in annex B, can be combined to

express a specific function.

EXAMPLE 1:

Authentication and Authentication Set requests.

This diagram shows which measurements in the annex B need to be activated to collect the statistical information for

Authentication of a subscriber.

2 5 7
1 4
HLR VLR PVLR
3 8
12
MSC
11
10
9
BSC
Nbr. Measurement Attribute Name Measurement Name
1 |attRegForAuthSetsReceivedByHLRFromVLRs Attempted requests for Authentication sets received by
HLR from VLRs
2 |succReturnedAuthSetsFromHLRToVLRs Successful returned Authentication sets from HLR to
VLRs
3 |emptyResponsesForAuthSetsFromHLRToVLRs |Empty responses to request for Authentication sets
from HLR to VLRs
4 |attRegForAuthSetsSentToHLR Attempted requests for Authentication sets sent to HLR
by the VLRs
5 |succReceivedAuthSetsFromHLR Successful received Authentication sets from the HLR
to the VLRs
6 |emptyResponsesForAuthFromHLR Empty responses to request for Authentication sets
from HLR to VLRs
7 |attldentificationReqToPVLRs Attempted identification requests to PVLRs
8 [succldentificationReqToPVLRs Successful identification requests to PVLRs
9 |attCipheringModeControlProcs Attempted ciphering mode controlled procedures
10 |succCipheringModeControlProcs Successful ciphering mode controlled procedures
11 |attAuthProcsinVLR Attempted authentication procedures in the VLR
12 |succAuthProcsinVLR Successful authentication procedures in the VLR

Example 1: Authentication and Authentication Set requests
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EXAMPLE 2:  Interrogation of HLR for routing.

This diagram shows which measurements in the annex B need to be activated to collect the statistical information for
Routing.

—
HLR VLR
3
1
4 5
MSC
Nbr. Measurement Attribute Name Measurement Name

1 |attinterrogationOfHLRsForRouting Attempted interrogations of HLRs for routing
2 |attRegForMSRN Attempted request for MSRN
3 |succRegForMSRN Successful request for MSRN
4 |succlnterrogationOfHLRSMSRNObtained |Successful interrogations of HLR (MSRN obtained)
5 |succlnterrogationOfHLRsCallForwarding  |Successful interrogations of HLR (call forwarding)

Example 2: Interrogation of HLR for routing

EXAMPLE 3:  Location Updating.

This diagram shows which measurements in the annex B need to be activated to collect the statistical information for
Location Updating.

5
HLR 5 VLR
1 3
2 4
MSC
Nbr. | Measurement Attribute Name Measurement Name
1 |attintraVLRLocationUpdates Attempted intra-VLR location updates
2 |succintraVLRLocationUpdates  [Successful intra-VLR location updates
3 |attinterVLRLocationUpdates Attempted inter-VLR location updates
4 |succinterVLRLocationUpdates  [Successful inter-VLR location updates
5 |attLocationUpdate Attempted location updates
6 |succLocationUpdate Successful location updates

Example 3: Location Updating
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Annex B (normative):
Performance Measurement Requirements Summary

Following is the template used to describe the measurements contained in this annex.
A. Description:
- A short explanation of the measurement operation.
B. Collection Method:
- Theformin which this measurement data is obtained:
- CC (Cumulative Counter);

-  GAUGE (dynamic variable), used when data being measured can vary up or down during the period of
measurement;

- DER (Discrete Event Registration), when data related to a particular event are captured every nth event is
registered, where n can be 1 or larger;

- Sl (Status Inspection).
C. Condition:

- The GSM condition which causes this measurement data to be updated. Where it is not possibleto givea
precise GSM condition, then the conditional circumstances leading to the update is stated.

D. Measurement Attribute Name:
- The Measurement Attribute Name which will be referenced by the Object Model.
E. Measurement Result (measured value, Unit):
- A short description of expected result value (e.g. A singleinteger value).
F. Measurement Function Name:
- Measurement Function Name for which this measurement is defined.
G. Switching Technology:

- The Switching product this Measurement is applicable to. Circuit Switched and/or Packet Switched (GPRS).
When packet switching (GPRS) isidentified for an M SC measurement function, this measurement typeis
related to a combined circuit/packet switched event.
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B.1 Measurements Related to the BSC

B.1.1 BSC Measurement Function

B.1.1.1 Unsuccessful requests for service
A. This measurement provides the number of unsuccessful mobile originated services for the BSC.

NOTE: The"rgect cause" indicates why the service request was rejected. Possible causes include, B-Subscriber
busy, network out of order, protocol errors.

CC.
Transmission of "CM-SERVICE REJECT" Message to M S requesting service (GSM 04.08 [2]).
. unsuccRegsForService.

A single integer value.

mm o O W

BSC Measurement Function.

G. Valid for circuit switching.

B.1.1.2 Unsuccessful requests for service, per cause
A. This measurement provides the number of unsuccessful mobile originated services for the BSC per cause.

NOTE: The"reect cause”" indicates why the service request was rejected. Possible causes include, B-Subscriber
busy, network out of order, protocol errors.

CC.
Transmission of "CM-SERVICE REJECT" Message to M S requesting service (GSM 04.08 [2]).
. unsuccReqgsForServicePerCause.

An integer value per cause.

mm oo W

BSC Measurement Function.

G. Valid for circuit switching.

B.1.1.3 Mean Inter-arrival Time (Circuit Switched)

A. This measurement provides the arithmetic mean of the sum of time intervals between consecutive mobile
originating call attempts.

B. CC.

O

This measurement is obtained by accumulating the time segments between receipt of consecutive access
Message on the RACH with establishment cause "MOBILE ORIGINATING CALL" and then taking the
arithmetic mean (GSM 04.08 [2]).

D. meaninterArrivaTime
E. A singlereal value.
F. BSC Measurement Function.

G. Valid for circuit switching.

B.1.1.4 Attempted Transmission of Paging Messages, per BSC

A. This measurement provides the number of Paging messages transmitted, on a per BSC basis (these are counted
as attempts).
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CC.

Transmission of "PAGING REQUEST" (GSM 04.08 [2]).
. atTransOf PagingM essagesPerBSC.

A single integer value.

BSC Measurement Function.

@ Mmoo 0 W

. Vdid for circuit and packet switching.

B.1.1.5 Unsuccessful Transmission of Paging Messages, per BSC

This measurement provides the number of unsuccessful Paging requests, on aper BSC basis.

CC.

No "PAGING RESPONSE" received for the "PAGING REQUEST", expiry of timer T3113 (GSM 04.08 [2]).
. unsuccT ransOf PagingM essagesPerBSC.

A single integer value.

mm oo w »

BSC Measurement Function.

G. Vdid for circuit and packet switching.

B.1.1.6 Attempted IMMEDIATE ASSIGNMENT Procedures, per BSC
A. This measurement provides the number of attempted immediate assignment procedures, on a per BSC basis.
B. CC.

C. Receipt of "CHANNEL REQUEST" Message. Note, the establishment causes are: "EMERGENCY CALL",
"CALL RE-ESTABLISHMENT", "ANSWER TO PAGING", "ORIGINATING CALL", "LOCATION
UPDATING", "ONE PHASE PACKET ACCESS', "SINGLE BLOCK PACKET ACCESS" and "OTHER
PROCEDURES" as defined in (GSM 04.08 [2]).

. attimmediateAssingProcsPerBSC.
A singleinteger value.

BSC Measurement Function.

@ m m O

. Vadlid for circuit and packet switching.
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B.1.1.7 Successful IMMEDIATE ASSIGNMENT Procedures, per BSC

A.
B.

m o m O

This measurement provides the number of successful immediate assignment procedures, on a per BSC basis.
CC.

Transmission of "IMMEDIATE ASSIGN COMMAND" Message. This Message contains either an
"IMMEDIATE ASSIGNMENT" Message or an "IMMEDIATE ASSIGNMENT EXTENDED" Message. If an
"IMMEDIATE ASSIGNMENT EXTENDED" Message is transmitted, the counter shall be incremented by two,
because that Message contains assignment information for two mobiles (GSM 04.08 [2]).

. succlmmediateAssingProcsPerBSC.

A singleinteger value.

BSC Measurement Function.

. Valid for circuit and packet switching.

B.1.1.8 Successful Internal Handovers, intra-CELL, per BSC

A.

mm o O W

This measurement provides the number of times a call moves from the occupied channel of the CELL to another
free channel of the same CELL, on aper BSC basis.

CC.
Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).

. succlnternalHDOsl ntraCellPerBSC.

A single integer value.

BSC Measurement Function.

. Vdid for circuit switching.

B.1.1.9 Unsuccessful Internal Handovers, intra-CELL, per BSC

A.

O Mmoo 0 W

This measurement provides the number of unsuccessful intra CELL Handovers, i.e. an attempt was made to
move acall from the occupied channel of the CELL to another free channel of the sasme CELL, on aper BSC
basis.

CC.

Receipt of "ASSIGNMENT FAILURE" Message for the attempted handover (GSM 04.08 [2)]).

. unsucclnternalHDOsl ntraCel | PerBSC.

A singleinteger value.

BSC Measurement Function.

. Vdid for circuit switching.
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B.1.1.10 Successful Internal Handovers per BSC

A.

Mmoo 0 W

This measurement provides the number of successful Handovers on aper BSC basis, it includesintra-CELL as
well asinter-CELL Handovers.

CC.

. Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).
. succlnternalHDOsPerBSC.

A single integer value.

BSC Measurement Function.

. Vvalid for circuit switching.

B.1.1.11 Successful Internal Handovers per cause

A.

mm o O W

This measurement provides the number of successful Handovers per cause, it includesintraCELL aswell as
inter-CELL Handovers.

CC.

Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).

. succlnternal HDOsPerCause.

An integer value per Handover cause.

BSC Measurement Function.

. Vdid for circuit switching.

B.1.1.12 Unsuccessful Internal Handovers with reconnection to old channels,

®© Mmoo o0 W

per BSC

This measurement provides the number of unsuccessful Handovers, on a per BSC basis (with reconnection to the
original channels).

CC.

Receipt of "HANDOVER FAILURE" Message for the attempted handover (GSM 04.08 [2]).

. unsuccl nternalHDOsWithReconnectionPerBSC.

A singleinteger value.

BSC Measurement Function.

. Vvalid for circuit switching.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 38 ETSI TS 152 402 V15.0.0 (2018-09)

B.1.1.13 Unsuccessful Internal Handovers with loss of connection, per BSC

A. This measurement provides the number of unsuccessful Handovers that end in loosing the call, on a per BSC
basis.

B. CC.

O

Expiry of timer T3103 for Inter CELL Handovers and Expiry of timer T3107 for Intra CELL Handovers (GSM
04.08[2)).

. unsuccl nternal HDOsWithL ossOf ConnectionPerBSC.

A single integer value.

m o m O

BSC Measurement Function.

G. Valid for circuit switching.

B.1.1.14 Flush Requests Received

A. This measurement provides the total number of flush request messages received from the SGSN to flush the
PDUsfor agiven cell.

CC.

Update count for each receipt of a PDU flush request message from the SGSN.
. flushRegReceived.

A single integer value.

BSC Measurement Function.

@ Mmoo W

. Vdlid for packet switching.

B.1.1.15 Paging Requests Received from SGSN

This measurement provides the total number of "PAGING" messages received by the BSS from the SGSN.
CC.

Update count for each receipt of a"PAGING" message by the BSS from the SGSN.

. pagingRegReceivedfromSGSN.

A single integer value.

BSC Measurement Function.

O Mmoo o0 w >

. Valid for packet switching.
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B.1.1.16 Mean Inter-arrival Time (Packet Switched)

A. This measurement provides the arithmetic mean of the sum of time intervals between consecutive mobile
originating packet channel access request.

B. CC.

O

This measurement is obtained by accumulating the time segments between receipt of consecutive 'PACKET
CHANNEL REQUEST" message with the establishment cause being either one phase packet access or single
block packet access, on the PRACH and then taking the arithmetic mean 3GPP TS 44.060 [23].

D. meanPSInterArrivaTime
E. A singlereal value.
F. BSC Measurement Function.

G. Valid for packet switching.

B.1.1.17 Number of octets of uplink BSSGP PDUs
A. This measurement provides the number of octets of uplink BSSGP PDUs on Gb interface.
B. CC.

C. Ontransmission by the BSC of aPDU (typeis UL-UNITDATA) on the BSSGP layer. The number of octets of
BSSGP layer on Gb interface is calculated by sum of octets length in each BSSGP PDU header including BSSGP
PDU header. See TS 48.018 [34].

D. NbrULBssgpOct.

E. A singleinteger value.

F. BSC Measurement Function.

G. Valid for packet switched traffic.

B.1.1.18 Number of octets of downlink BSSGP PDUs
a) This measurement provides the number of octets of downlink BSSGP PDUs on Gb interface.
b) CC.

¢) On receipt by the BSC of aPDU (typeis DL-UNITDATA) on the BSSGP layer. The number of octets of
BSSGP layer on Gb interface is calculated by sum of octets length in each BSSGP PDU header including
BSSGP PDU header. See TS 48.018 [34].

d) NbrDLBssgpOct.
€) A singleinteger value.
f) BSC Measurement Function.

g) Vadlid for packet switched traffic

B.1.1.19 Power, Energy and Environmental (PEE) measurements

B.1.1.19.0 Applicability of measurements

The PEE related measurement definitions in the following clauses B.1.1.19.n are valid only for BSCs having built-in
sensors (cf. ETSI ES 202 336-12 [36]).
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B.1.1.19.1 Power

B.1.1.19.1.1 Average Power

a)
b)
©)

d)
€)
f)
)

This measurement provides the average power consumed.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.1,
4.4.3.4, Annex A.

Each measurement isareal value in Watt (W).
The measurement name has the form PEE.AvgPower.
bscM easurementFunction.

Valid for circuit and packet switching.

B.1.1.19.1.2 Minimum Power

a)
b)
c)

d)
€)
f)
9

This measurement provides the minimum power consumed.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.1,
4.4.3.4, Annex A.

Each measurement isareal value in Watt (W).
The measurement name has the form PEE.MinPower.
bscM easurementFunction.

Valid for circuit and packet switching.

B.1.1.19.1.3 Maximum Power

a)
b)
c)

d)
€)
f)
9)

This measurement provides the maximum power consumed.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.1,
4.43.4, Annex A.

Each measurement isareal value in Watt (W).
The measurement name has the form PEE.MaxPower.
bscM easurementFunction.

Valid for circuit and packet switching.

B.1.1.19.2 Energy

a)
b)
<)

d)
€)

f)

This measurement provides the energy consumed.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.2,
4.43.4, Annex A.

Each measurement isareal value in kilo Watt hour (kWh).
The measurement name has the form PEE.Energy.

bscM easurementFunction.
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9)

Valid for circuit and packet switching.

B.1.1.19.3 Temperature

B.1.1.19.3.1 Average Temperature

a)
b)
©)

d)
€)
f)
9

This measurement provides the average temperature.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.4,
Annex A.

Each measurement isareal valuein Degree Celsius (C°).
The measurement name has the form PEE.AvgTemperature.
bscM easurementFunction.

Valid for circuit and packet switching.

B.1.1.19.3.2 Minimum Temperature

a)
b)
c)

d)
€)
)
9)

This measurement provides the minimum temperature.
ST

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.4,
Annex A.

Each measurement isareal valuein Degree Celsius (C°).
The measurement name has the form PEE.MinTemperature.
bscM easurementFunction.

Valid for circuit and packet switching.

B.1.1.19.3.3 Maximum Temperature

a)
b)
c)

d)
€)
f)
)

This measurement provides the maximum temperature.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.4,
Annex A.

Each measurement isareal value in Degree Celsius (C°).
The measurement name has the form PEE.MaxTemperature.
bscM easurementFunction.

Valid for circuit and packet switching.

B.1.1.19.4 Voltage

a)
b)
©)

d)

This measurement provides the voltage.
S

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — Clauses 4.4.3.3,
4.4.3.4, Annex B.

Each measurement isarea valuein Volt (V).

The measurement name has the form PEE.V oltage.
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f) bscMeasurementFunction.

g) Validfor circuit and packet switching.
B.1.1.19.5 Current

a) This measurement provides the current.

b) Sl

¢) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — Clauses 4.4.3.3,
4.4.3.4, Annex B.

d) Each measurement isareal valuein Ampere (A).
€) The measurement name has the form PEE.Current.
f) bscMeasurementFunction.
g) Vadid for circuit and packet switching.
B.1.1.19.6 Humidity
a) This measurement provides the percentage of humidity.
b) Sl

¢) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.3,
Annex B.

d) Each measurement isasingle integer value from 0 to 100.
€) The measurement name has the form PEE.Humidity.
f) bscMeasurementFunction.

g) Vadid for circuit and packet switching.
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B.2 Measurements related to the BTS

B.2.1 CELL Measurement Function
B.2.1.1 Mean PCH-AGCH queue length

A. This measurement provides the arithmetic mean of the number of all messages waiting for transmission on the
PCH-AGCH. Note: thisisvalid for circuit only when a PCCCH is provided.

B. Sl

O

This measurement is obtained by sampling at a pre-defined interval (System designed), the PCH-AGCH queue
length and then taking the arithmetic mean (GSM 04.08 [2]).

. meanPCHAGCHQueuel ength.

A singlereal value.

m m O

CELL Measurement Function.

G. Vdid for circuit and packet switching.

B.2.1.2 Attempted Transmission of Paging Messages (the PCH)

A. This measurement provides the number of Paging messages transmitted (these are counted as attempts). Note:
thisisvalid for circuit only when a PCCCH is provided.

CC.
Transmission of "PAGING REQUEST" (GSM 04.08 [2]).
. atTransOfPagingM essagesThePCH.

A single integer value.

mm o O W

CELL Measurement Function.

G. Valid for circuit and packet switching.

B.2.1.3 Unsuccessful Transmission of Paging Messages (the PCH)
A. This measurement provides the number of unsuccessful Paging reguests.
B. CC.

C. No"PAGING RESPONSE" received for the "PAGING REQUEST", expiry of timer T3113 (GSM 04.08 [2]).
Note: thisisvalid for circuit only when a PCCCH is provided.

. unsuccT ransOfPagingM essagesT hePCH.
A single integer value.

CELL Measurement Function.

G m m ©

. Vdid for circuit and packet switching.
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B.2.1.4 Attempted IMMEDIATE ASSIGNMENT Procedures

A.
B.

m m O

This measurement provides the number of attempted immediate assignment procedures.
CC.

Receipt of "CHANNEL REQUIRED" Message. Note, the establishment causes are: "EMERGENCY CALL",
"CALL RE-ESTABLISHMENT", "ANSWER TO PAGING", "ORIGINATING CALL", "LOCATION
UPDATING", "ONE PHASE PACKET ACCESS", "SINGLE BLOCK PACKET ACCESS' and "OTHER
PROCEDURES" as defined in (GSM 04.08 [2]).

. atlmmediateAssingProcs.

A singleinteger value.

CELL Measurement Function.

. Valid for circuit and packet switching.

B.2.1.5 Successful IMMEDIATE ASSIGNMENT Procedures

mom O

. This measurement provides the number of successful immediate assignment procedures.

. CC.

Transmission of "IMMEDIATE ASSIGN COMMAND" Message. This message contains either an
"IMMEDIATE ASSIGNMENT" Message or an "IMMEDIATE ASSIGNMENT EXTENDED" Message. If an
"IMMEDIATE ASSIGNMENT EXTENDED" Message is transmitted, the counter shall be incremented by two,
because that Message contains assignment information for two mobiles (GSM 04.08 [2]).

. succlmmediateAssingProcs.

A single integer value.

CELL Measurement Function.

. Vadlid for circuit and packet switching.

B.2.1.6 Attempted IMMEDIATE ASSIGNMENT Procedures, per cause

A.
B.
C.

This measurement provides the number of attempted immediate assignment procedures, per cause.
CC.

Receipt of "CHANNEL REQUIRED" Message. Note, the establishment causes are: "EMERGENCY CALL",
"CALL RE-ESTABLISHMENT", "ANSWER TO PAGING", "ORIGINATING CALL", "LOCATION
UPDATING" and "OTHER PROCEDURES" as defined in (GSM 04.08 [2]).

NOTE: System implementation will allow the establishments causes of PS*** Att IMM ASS Poc can be

F.

G.

H.

incorporated in this measurement.
attlmmediateA ssingProcsPerCause.
Aninteger value per cause.
CELL Measurement Function.

Valid for circuit and packet switching.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 45 ETSI TS 152 402 V15.0.0 (2018-09)

B.2.1.7 Successful IMMEDIATE ASSIGNMENT Procedures, per cause
A. This measurement provides the number of successful immediate assignment procedures, per cause.
B. CC.

C. Transmission of "IMMEDIATE ASSIGN COMMAND" Message. This Message contains either an
"IMMEDIATE ASSIGNMENT" Message or an "IMMEDIATE ASSIGNMENT EXTENDED" Message, per
cause. Note, the establishment causes are: "EMERGENCY CALL", "CALL RE-ESTABLISHMENT",
"ANSWER TO PAGING", "ORIGINATING CALL", "LOCATION UPDATING" and "OTHER
PROCEDURES'. The"IMMEDIATE ASSIGNMENT EXTENDED" Message contains assignment information
for two mobiles (GSM 04.08 [2]). If the establishment cause is identical for the two mobile stations, the counter
shall be incremented by two. Otherwise the affected counters shall be incremented by one.

NOTE: System implementation will allow the establishments causes of PS*** Att IMM ASS Poc can be
incorporated in this measurement.

D. succlmmediateAssingProcsPerCause.
E. Aninteger value per cause.
F. CELL Measurement Function.

G. Validfor circuit and packet switching.

B.2.1.8 Number of Pages Discarded from the PCH Queue

A. This measurement provides the number of Paging messages which are discarded from the PCH queue before
they could be transmitted.

B. CC.

C. Pages can be discarded from the queues (assuming queuing isin operation) for a number of reasons, including
queue overflow, priority insertion in the queue causing an overflow and in-queue timer expiry (GSM 04.08 [2]).

NOTE: Thisisvalid for circuit only when aPCCCH is provided.
D. nbrOfPagesDiscardedFromPCHQueue.

E. Aninteger value for the paging queue in the CELL.

F. CELL Measurement Function.

G. Valid for circuit and packet switching.

B.2.1.9 Mean duration of a successful Paging Procedure

A. This measurement provides the arithmetic mean duration of a successful Paging procedure, i.e. from
transmission of the page request towards the MS and receipt of a positive response.

B. CC.

C. Anaccumulation is performed for the time taken by each Paging procedure during the granularity period and an
arithmetic mean is taken from the observed values. The measured time will be between Transmission of a
"PAGING REQUEST" service request to Receipt of "PAGING RESPONSE" service confirmation (GSM 04.08

[2]).
. meanDurationOf SuccPagingProcs.
A singlereal value.

CELL Measurement Function.

@ m m ©

. Vadlid for circuit and packet switching.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 46 ETSI TS 152 402 V15.0.0 (2018-09)

B.2.1.10 Number of Time Slots Available for Traffic (Previously TCHSs)

A. This measurement provides the number of TS which are available for use by either CS or PS traffic(including
those which are actualy in use).

B. GAUGE.

C. The gauge will be incremented when the TS becomes available and decremented when it becomes unavailable.
The TSisavailable when its administrative state is "unlocked" or "shuttingdown" and the operational stateis
"enabled", and is unavailable when its administrative state changesto "locked" or operational state changes to
"disabled". The gauge value equals the number of TS with an administrative state of "unlocked" or
"shuttingdown™ and an operational state of "enabled”, (GSM 04.08 [2]).

D. nbrOfAvailableTCHs.

E. A singleinteger value.

F. CELL Measurement Function.

G. Validfor circuit and packet switching.

B.2.1.11 Mean number of busy Time Slots Occupied by Circuit Traffic

A.

This measurement provides the arithmetic mean number of TS which are simultaneously in use for CStraffic
(TCHs).

B. Sl

O

m m O

This measurement is obtained by sampling at a pre-defined interval (System designed), the number of TS which
are carrying circuit traffic (TCHs) and then taking the arithmetic mean (GSM 04.08 [2]).

. meanNbrOfBusyTCHs.

A singlereal value.

CELL Measurement Function.

. Vdlid for circuit switching.

B.2.1.12 Maximum number of busy Time Slots Occupied by Circuit Traffic

A.

This measurement provides the highest recorded value for the number of TS simultaneously in use for Circuit
switched traffic.

. GAUGE.

C. This measurement is obtained by sampling at a pre-defined interval (System designed), the number of TSs which

D
E.
E

G.

are "busy", and then taking the maximum of all such values at the end of the granularity period. A TSis busy
between an "ASSIGNMENT COMPLETE" Message and the complementary "RELEASE" Message,
(GSM 04.08[2]).

. maxNbrOfBusyTCHs.

A single integer value.

. CELL Measurement Function.

Valid for circuit switching.

B.2.1.13 Mean number of idle Time Slots per interference band (Previously

A.

TCHs)

This measurement provides the arithmetic mean of the number of idle TS per interference band. The TSis said
to beidleif it can be alocated for arequest. Idle TS are allocated in five classes (GSM 05.01) depending on the
measured interference level.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 a7 ETSI TS 152 402 V15.0.0 (2018-09)

B. Sl

O

This measurement is obtained by sampling at a pre-defined interval (System designed), the number of idle TS
per interference band and then taking the arithmetic mean (GSM 04.08 [2]).

. meanNbrOfldleT CHsPerInterferenceBand.
A real value per interference band.

CELL Measurement Function.

@ m m ©

. Valid for circuit and packet switching.

B.2.1.14 Attempted Time Slots seizures (Previously TCHS)
This measurement provides the number of attempted TS seizures.

CC.

Transmission of "ASSIGNMENT COMMAND" Messageto the MS, (GSM 04.08 [2]).
. atTCHSeizures.

A single integer value.

CELL Measurement Function.

O Mmoo @ »

. Vdid for circuit and packet switching.

B.2.1.15 Successful TCH/PDTCH seizures (Previously TCHs)
This measurement provides the number of successful TCH/PDTCH seizures.

CC.

Receipt of "ASSIGNMENT COMPLETE" Message from the MS, (GSM 04.08 [2]).

. succTCHSeizures.

A single integer value.

CELL Measurement Function.

®© " m o O @ »

. Valid for circuit and packet switching.
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B.2.1.16 Attempted TCH Seizures meeting an TCH blocked state

A.

mm o O W

This measurement provides the number of attempted TCH seizures meeting all busy TCH state.
CC.

Receipt of "SETUP" Message from the MS meeting all TCH busy state (GSM 04.08 [2]).

. attTCHSeizuresM eetingT CHBIlockedState.

A single integer value.

CELL Measurement Function.

. Vdid for circuit switching.

B.2.1.17 All Available TCH Allocated Time

A.

This measurement provides the accumulated time during the granularity period when all available Time slots
available for CStraffic werein use or otherwise unavailable to be allocated.

. CC.

C. Each time segment represents the elapsed time from the last available TS being allocated to the next occurrence

mom O

of arelease of a TCH, so making it available for alocation. The alocation event can be for any reason e.g. new
call, Handover and is represented by an "ASSIGNMENT COMPLETE" Message. These time segments are
accumulated to give asingle total (GSM 04.08[2]).

. dlAvailableTCHAIllocatedTime.

A singlereal value.

CELL Measurement Function.

. Vdid for circuit switching.

B.2.1.18 Mean busy time of allocated CS Time Slots

A.

G m m O

This measurement provides the arithmetic mean of the busy time of the maximum number of Time slots
allocated for CSTCHsinaCELL.

. Sl

This measurement is obtained by accumulating each Timeslots busy time. A TSis considered busy when it
carries one or more TCHs, i.e. between an "ASSIGNMENT COMPLETE" Message and the complementary
"RELEASE" Message for those TCHs. All values are added up and divided by the number of TS (maximum
alocated for circuit on this Cell) at the end of the granularity period to obtain the arithmetic mean. (Further
information can be found in GSM 04.08 [2]).

. meanTCHBusyTime.

A singlereal value.

CELL Measurement Function.

. Vdid for circuit switching.
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B.2.1.19 Mean TCH queue length

A.
B.

mom O

This measurement provides the arithmetic mean of the number of queued TCH assignment procedures.
Sl

This measurement is obtained by sampling at a pre-defined interval (System designed), the TCH queue length
and then taking the arithmetic mean (GSM 04.08 [2]).

. meanT CHQueueL ength.

A singlereal value.

CELL Measurement Function.

. Valid for circuit switching.

B.2.1.20 Number of lost Radio links while using a TCH

A.
B.

mom O

This measurement provides the number of calls terminated due to RF failure on the radio path.
CC.

A loca end release dueto a"RADIO LINK FAILURE" experienced by the BTS when usinga TCH
(GSM 05.08 [4]).

. nbrOfLostRadioLinksTCH.

A single integer value.

CELL Measurement Function.

. Vdid for circuit switching.

B.2.1.21 Number of Available SDCCHs

A.

G m m ©

This measurement provides the number of SDCCHs which are available to be used (including those actualy in
use).

. GAUGE.

The gauge will be incremented when the SDCCH becomes available and decremented when it becomes
unavailable. The SDCCH is available when its administrative state is "unlocked" or "shuttingdown" and the
operational stateis "enabled”, and is unavailable when its administrative state changes to "locked" or operational
state changes to "disabled". The gauge value equals the number of SDCCHs with an administrative state of
"unlocked” or "shuttingdown™" and an operational state of "enabled", (GSM 04.08 [2)]).

. nbrOfAvailableSDCCHs.

A singleinteger value.

CELL Measurement Function.

. Vdid for circuit switching.
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B.2.1.22 Mean number of busy SDCCHs

A.
B.

mom O

This measurement provides the arithmetic mean of the number of SDCCHs which are simultaneoudly in use.
Sl

This measurement is obtained by sampling at a pre-defined interval (System designed), the SDCCHs which are
busy and then taking the arithmetic mean (GSM 04.08 [2]).

. meanNbrOfBusySDCCHs.

A singlereal value.

CELL Measurement Function.

. Valid for circuit switching.

B.2.1.23 Maximum number of busy SDCCHs

A.
B.

mom O

This measurement provides the highest recorded value for the number of SDCCHs simultaneously in use.
GAUGE.

This measurement is obtained by sampling at a pre-defined interval (System designed), the number of SDCCHs
which are "busy", and then taking the maximum of all such values at the end of the granularity period,
(GSM 04.08[2]).

. maxNbrOfBusySDCCHs.

A single integer value.

CELL Measurement Function.

. Vdid for circuit switching.

B.2.1.24 Attempted SDCCH Seizures meeting an SDCCH blocked state

A.
B.

@ m m ©

This measurement provides the number of attempted SDCCH seizures meeting al busy SDCCH state.
CC.

Receipt of "CHANNEL REQUEST" Message from the M S sent on the RACH meeting all SDCCH busy state
(GSM 04.08[2)).

. attSDCCH SeizuresM eetingSDCCHBIockedState.

A singleinteger value.

CELL Measurement Function.

. Vvalid for circuit switching.
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B.2.1.25 All Available SDCCH Allocated Time

A.

This measurement provides the accumul ated time during the granularity period when all available SDCCHs are
in use or otherwise unavailable to be alocated.

B. CC.

C. Each time segment represents the elapsed time from the last available SDCCH being allocated to the next

m m O

occurrence of arelease of a SDCCH, so making it available for alocation. The alocation event can be for any
reason e.g. new call, Handover, and is represented by a SABM Message. These time segments are accumulated
to give asingle total (GSM 04.08 [2]).

. dlAvailableSDCCHAIllocatedTime.

A singlereal value.

CELL Measurement Function.

. Vadlid for circuit switching.

B.2.1.26 Mean SDCCH gqueue length

A.

This measurement provides the arithmetic mean of the number of all messages waiting for transmission on the
SDCCH.

B. Sl

O

mom O

This measurement is obtained by sampling at a pre-defined interval (System designed), the SDCCH queue length
and then taking the arithmetic mean (GSM 04.08 [2]).

. meanSDCCHQueuel ength.

A singlereal value.

CELL Measurement Function.

. Vdlid for circuit switching.

B.2.1.27 Number of lost Radio links while using an SDCCH

A.
B.

G m m ©

This measurement provides the number of RF failure while using the SDCCH.
CC.

A loca end release, dueto a"RADIO LINK FAILURE", experienced by the BTS when using an SDCCH
(GSM 08.58[6]).

. nbrOfLostRadioLinksSDCCH.

A singleinteger value.

CELL Measurement Function.

. Vdid for circuit switching.
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B.2.1.28 Relative time downlink power control at maximum

A. This measurement provides the time downlink power control was running at maximum level for the busy TCHs
over the measured period, relative to the total TCH busy time.

B. CC.

C. Each time segment represents the elapsed time when BS_ TXPWR_MAX is at maximum for each busy TCH.
These time segments are accumul ated to give a single total. From thisinformation avalue is derived such that it
reflects a percentage of the total channel busy time, (GSM 05.08 [4]).

D. relativeTimeDL PowerControl AtMax.

E. A singlereal value.

F. CELL Measurement Function.

G. Validfor circuit switching.

B.2.1.29 Relative time uplink power control at maximum

A. This measurement provides the time uplink power control was running at maximum level for the seized TCHs
over the measured period, relative to the total TCH busy time.

B. CC.

C. Each time segment represents the elapsed time when MS_TXPWR_MAX is at maximum for each busy TCH.
These time segments are accumul ated to give a single total. From thisinformation avalue is derived such that it
reflects a percentage of the total channel busy time, (GSM 05.08 [4]).

D. relativeTimeUL PowerControl AtMax.

E. A singlereal value.

F. CELL Measurement Function.

G. Valid for circuit switching.

B.2.1.30 Successful Internal Handovers, intra-CELL

A.

@ m m U O W

This measurement provides the number of times a call moves from the occupied channel of the CELL to another
free channel of the same CELL.

CC.

Transmission of "HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).

. succlnternalHDOsl ntraCell.

A singleinteger value.

CELL Measurement Function.

. Vdid for circuit switching.
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B.2.1.31 Unsuccessful Internal Handovers, intra-CELL

A. This measurement provides the number of unsuccessful intra CELL Handovers, i.e. an attempt was made to
move a call from the occupied channel of the CELL to another free channel of the same CELL.

CC.
Receipt of "ASSIGNMENT FAILURE" Message for the attempted handover (GSM 04.08 [2]).
. unsucclnternal HDOslI ntraCell.

A single integer value.

mm o O W

CELL Measurement Function.

G. Valid for circuit switching.

B.2.1.32 Attempted incoming Internal inter CELL Handovers

A. This measurement provides the number of attempted incoming Handoversinto the observed CELL from the
related adjacent CEL Ls controlled by the same BSC, further information can be found in GSM 04.08 [2],
GSM 08.08 [5] and GSM 08.58 [6].

CC.
An occurrence of aBSC internal event, depending on Handover algorithm.
. atlncominglnternalInterCellIHDOs.

A single integer value.

mm o O w

CELL Measurement Function.

G. Vdid for circuit switching.

B.2.1.33 Successful incoming Internal inter CELL Handovers

A. This measurement provides the number of successful incoming Handovers into the observed CELL from the
related adjacent CEL Ls controlled by the same BSC.

CC.

Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).
. succl ncomingl nternal Inter CelIHDOs.

A singleinteger value.

CELL Measurement Function.

@ m m o O W

. Vvalid for circuit switching.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 54 ETSI TS 152 402 V15.0.0 (2018-09)

B.2.1.34 Attempted outgoing Internal inter CELL Handovers

A.

mm o O W

This measurement provides the number of attempted outgoing Handovers from the observed CELL to the related
adjacent CELLs controlled by the same BSC.

CC.

Transmission of a"HANDOVER COMMAND" Message (GSM 08.08 [5]).

. attOutgoingl nternal I nterCelIHDOs.

A single integer value.

CELL Measurement Function.

. Vvalid for circuit switching.

B.2.1.35 Successful outgoing Internal inter CELL Handovers

A.

mm o O w

This measurement provides the number of successful outgoing Handovers from the observed CELL to the
related adjacent CELLs controlled by the same BSC.

CC.

Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).

. succOutgoingl nternal InterCel[HDOs.

A single integer value.

CELL Measurement Function.

. Vdid for circuit switching.

B.2.1.36 Unsuccessful Internal Handovers with reconnection to old channels

A.

@ m m o O W

This measurement provides the number of unsuccessful Handovers (with reconnection to the original channels),
for the observed CELL.

CC.

Receipt of "HANDOVER FAILURE" Message received for the attempted handover (GSM 04.08 [2]).

. unsuccHDOsWithReconnection.

A singleinteger value.

CELL Measurement Function.

. Valid for circuit switching.
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B.2.1.37 Unsuccessful Internal Handovers with loss of connection

A.

This measurement provides the number of unsuccessful Handovers that end in loosing the speech channel, for
the observed CELL.

B. CC.

O

m m O

Expiry of timer T3103 for Inter CELL Handovers and Expiry of timer T3107 for Intra CELL Handovers
(GSM 04.08[2]).

. unsuccHDOsWithL ossOf Connection.

A single integer value.

CELL Measurement Function.

. Vadlid for circuit switching.

B.2.1.38 Number of Available PDCH

A.

m m O

This measurement provides the current number of PDCHs which are available to be used (including those
actualy in use).

. GAUGE.

The gauge will be incremented when the PDCH becomes available and decremented when it becomes
unavailable. The PDCH is available when its administrative state is "unlocked" or "shuttingdown" and the
operational stateis "enabled", and is unavailable when its administrative state changes to "locked" or operational
state changes to "disabled". The gauge value equal s the number of PDCHs with an administrative state of
"unlocked" or "shuttingdown" and an operational state of "enabled".

. availablePDCH.

A single integer value.

CELL Measurement Function.

. Valid for packet switching.

B.2.1.39 Mean Number of Available PDCH

A.

D
E.
E

G.

This measurement provides the mean number of PDCHs which are available to be used (including those actually
in use) over the measured period.

. GAUGE.

The gauge will be incremented when the PDCH becomes available and decremented when it becomes
unavailable. The PDCH is available when its administrative state is "unlocked" or " shuttingdown" and the
operational state is"enabled", and is unavailable when its administrative state changes to "locked" or operational
state changes to "disabled". The gauge value equal s the number of PDCHs with an administrative state of
"unlocked" or "shuttingdown" and an operational state of "enabled".

. meanNbrAvailablePDCH

A single integer value.

. CELL Measurement Function.

Valid for packet switching.

B.2.1.40 Maximum Number of Available PDCH

A.

B.

This measurement provides the maximum number of PDCHs which are available to be used (including those
actualy in use) over the measured period.

GAUGE.
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C.

mom O

The gauge will be incremented when the PDCH becomes available and decremented when it becomes
unavailable. The PDCH is available when its administrative state is "unlocked" or " shuttingdown" and the
operational stateis "enabled”, and is unavailable when its administrative state changes to "locked" or operational
state changes to "disabled". The gauge value equals the number of PDCHs with an administrative state of
"unlocked" or "shuttingdown" and an operationa state of "enabled".

. maxNbrAvailablePDCH.

A single integer value.

CELL Measurement Function.

. Vdlid for packet switching.

B.2.1.41 Minimum Number of Available PDCH

A.

D
E.
E

G.

This measurement provides the minimum number of PDCHs which are available to be used (including those
actually in use) over the measured period.

. GAUGE.

The gauge will be incremented when the PDCH becomes available and decremented when it becomes
unavailable. The PDCH is available when its administrative state is "unlocked" or " shuttingdown" and the
operational stateis "enabled”, and is unavailable when its administrative state changes to "locked" or operational
state changes to "disabled". The gauge value equals the number of PDCHs with an administrative state of
"unlocked" or "shuttingdown" and an operationa state of "enabled".

. minNbrAvailablePDCH.

A single integer value.

. CELL Measurement Function.

Valid for packet switching.

B.2.1.42 Mean number of occupied PDCHs

NOTE: This measurement is subject to the "2 out of 3 approach”.

A.
B.

G m m O

This measurement provides the arithmetic mean number of occupied PDCHs.

Sl

. This measurement is obtained by sampling at a pre-defined interval (System designed), the number of PDCHs

which are carrying packet traffic and then taking the arithmetic mean (3GPP TS 44.060 [23]).

. meanNbrOfOccPDCHs.

A singlereal value.

CELL Measurement Function.

. Vdlid for packet switching.
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B.2.1.43 Maximum number of occupied PDCHs

A.
B.

mom O

This measurement provides the highest recorded value for the number occupied by PDCHs.
GAUGE.

This measurement is obtained by sampling at a pre-defined interval (System designed), the maximum number of
PDCHs which are carrying packet traffic. (3GPP TS 44.060 [23]).

. maxNbrOfOccPDCHSss.

A single integer value.

CELL Measurement Function.

. Valid for packet switching.

B.2.1.44 Minimum number of occupied PDCHs

A.
B.

mom O

This measurement provides the lowest recorded value for the number of occupied PDCHs.
GAUGE.

This measurement is obtained by sampling at a pre-defined interval (System designed), the maximum number of
PDCHs which are carrying packet traffic. (3GPP TS 44.060 [23]).

. minNbrOfOccPDCHss.

A single integer value.

CELL Measurement Function.

. Vdlid for packet switching.

B.2.1.45 All available PDCH allocated time

@ m m ©

. This measurement gives the total amount of time in the granularity period, where all PDCHs were allocated.

Sl.

Thistimeis computed with starting time when the last PDCH is assigned and the end time when a PDCH isfirst
released.

. availablePDCHAIlocatedTime.

A singleinteger value.

CELL Measurement Function.

. Valid for packet switching.
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B.2.1.46 Transmission of Packet Paging Messages on the PCCCH

A. This measurement provides the number of Packet Paging messages transmitted over PCCCH(these are counted
as attempts).

CC.
Transmission of "PACKET PAGING REQUEST" (3GPP TS 44.060 [23]).
. nbrPacketPagingM essagesPCHONPCCCH.

A single integer value.

mm o O W

CELL Measurement Function.

G. Valid for packet switching.

B.2.1.47 Mean PPCH-PAGCH queue length on PCCCH

A. This measurement provides the arithmetic mean of the number of al messages waiting for transmission on the
PPCH-PAGCH sub channel on the PCCCH.

B. Sl

O

This measurement is obtained by sampling at a pre-defined interval (System designed), the PPCH-PAGCH
queue length and then taking the arithmetic mean (3GPP TS 44.060 [23]).

. meanPPCHPA GCHQueuelL engthOnPCCCH.

A singlereal value.

mom O

CELL Measurement Function.

G. Vdlid for packet switching.

B.2.1.48 Number of Packet Pages Discarded from the PPCH Queue on
PCCCH

A. This measurement provides the number of Packet Paging messages which are discarded from the PPCH queue
before they could be transmitted on PCCCH.

B. CC.

O

Pages can be discarded from the queues (assuming queuing is in operation) for a number of reasons, including
queue overflow, priority insertion in the queue causing an overflow and in-queue timer expiry (3GPP TS 44.060
[23]).

. nbrOfPSPagesDiscardedFromPPCHQueueOnPCCCH.
An integer value for the paging queue in the CELL.

CELL Measurement Function.

G m m ©

. Vdlid for packet switching.
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B.2.1.49 Number of Packet Channel Assignment Requests, per cause

A.
B.

m m O

This measurement provides the number of packet channel assignment requests, per cause.
CC.

Receipt of "PACKET CHANNEL REQUEST" message sent from the MS on the PRACH or by the "CHANNEL
REQUEST" message sent on the RACH.. Note, the establishment causes are: defined in (GSM 04.08 [2]) for
channel request message and (3GPP TS 44.060 [23] for the packet channel request message.

. aitPCRegAssPerCause.

Aninteger value per cause.

CELL Measurement Function.

. Vadlid for packet switching.

B.2.1.50 Successful Packet Channel Assignment Procedures, per cause

A.

This measurement provides the number of successful packet channel assignment procedures, per cause. Note: A
packet channel assignment is considered successful when either the "PACKET UPLINK ASSIGNMENT"
message or the "IMMEDIATE ASSIGNMENT COMMAND" message is sent.

B. CC.

Transmission of "IMMEDIATE ASSIGN COMMAND" message on the AGCH or the "PACKET UPLINK
ASSIGNMENT" message on the PAGCH. Note, If the message contains assignment information for two
mobiles (3GPP TS 44.060 [23]). If the establishment cause isidentical for the two mobile stations, the counter
shall be incremented by two. Otherwise the affected counters shall be incremented by one.

NOTE: Systemimplementation will allow these establishment causes to be incorporated into B 2.1.7.

D.
E.
F.
G.

succPDTCHAssProcsPerCause.
An integer value per cause.
CELL Measurement Function.

Valid for packet switching.

B.2.1.51 Successful PDTCH seizures

A.

@ m m o O W

This measurement provides the number of successful PDTCH seizures.
CC.

Receipt of the first RLC Block (PDU) on the PDTCH from the MS, (3GPP TS 44.060 [23]).

. succPDTCHSeizures.

A single integer value.

CELL Measurement Function.

. Valid for Packet switching.
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B.2.1.52 Mean PDTCH queue length

A.

This measurement provides the arithmetic mean of the number of all messages waiting for transmission on the
PDTCH.

B. CC.

O

m m O

This measurement is obtained by sampling at a predefined interval (System design), the PDTCH queue length
and then taking the arithmetic mean.

. meanPacketQueuel ength.

A singlereal value.

CELL Measurement function.

. Valid for packet switching.

B.2.1.53 Number of service upgrades/downgrades

A.

G.

mm o O W

With service upgrade and downgrade it is meant a switch from the used coding scheme (CS1, CS2, ...) to another
one. This measurement counts the number of these upgrades/downgrades per cell.

CC.

The Trigger Event is a Service upgrade or downgrade for the observed object.

. nbrOf ServiceChanges.

A single integer value for Upgrades and a single integer value for downgrades.
CELL Measurement function.

Valid for packet switching.

B.2.1.54 Mean number of occupied PDCHs for GPRS

NOTE: This measurement is subject to the "2 out of 3 approach”.

A. This measurement provides the mean number of occupied PDCHs for GPRS.

Sl

Q)

This measurement is obtained by sampling at a pre-defined interval the number of PDCHs which are carrying

packet traffic for GPRS and then taking the arithmetic mean (TS 44.060 [23]).

© mm o

A single real value.
MeanNbrGprsOccPDCHs.
CELL Measurement Function.

Valid for packet switched traffic.
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B.2.1.55 Mean number of occupied PDCHs for EGPRS

NOTE: This measurement is subject to the "2 out of 3 approach”.

A. This measurement provides the mean number of occupied PDCHs for EGPRS.
Sl

This measurement is obtained by sampling at a pre-defined interval the number of PDCHs which are carrying
packet traffic for EGPRS and then taking the arithmetic mean (TS 44.060 [23]).

A singlereal value.
MeanNbrEgprsOccPDCHs.

CELL Measurement Function.

© mm o

Valid for packet switched traffic.

B.2.1.56 Mean number of simultaneous GPRS TBF for downlink
A. This measurement provides the mean number of simultaneous GPRS TBF for downlink.
B. Sl

C. Thismeasurement is obtained by sampling at a pre-defined interval the number of simultaneous GPRS TBF and
then taking the arithmetic mean.

MeanNbrDL GprsTBF.
A singlereal value.

CELL Measurement Function.

© mm o

Valid for packet switched traffic.

B.2.1.57 Mean number of simultaneous EGPRS TBF for downlink
A. This measurement provides the mean number of simultaneous EGPRS TBF for downlink.
B. Sl

C. Thismeasurement is obtained by sampling at a pre-defined interval the number of simultaneous EGPRS TBF and
then taking the arithmetic mean.

MeanNbrDLEgprsTBF.
A singlereal value.

CELL Measurement Function.

®© m m o

Valid for packet switched traffic.

B.2.1.58 Number of received acknowledged octets of EGPRS block on RLC
layer

a) This measurement provides the number of octets of received by BSS acknowledged octets of EGPRS block on
RLC layer.
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b) CC.

¢) On receipt by the BSS of an EGPRS block acknowledged by message PACKET UPLINK ACK ontheRLC
layer. The number of octets of EGPRS block on RLC layer is calculated by sum of octets length in each EGPRS
block. See TS 44.060 [23].

d) NbrReceivedAckOctEgprsOnRIc.

€) A singleinteger value.

f) CELL Measurement Function.

g) Validfor packet switched traffic.

h) GSM.

i) One usage of this measurement isto support the performance indicator DV wn for EE evaluation in [35].
B.2.1.59 Number of transmitted octets of EGPRS block on RLC layer

acknowledged by mobile

a) This measurement provides the number of transmitted octets of EGPRS block on RLC layer acknowledged by
mobile.

b) CC.

c) Onreceipt by the BSS of message PACKET DOWNLINK ACK for the transmitted an EGPRS block on the
RLC layer. The number of octets of EGPRS block on RLC layer is calculated by sum of octets length in each
EGPRS block. See TS 44.060 [23].

d) NbrTransAckOctEgprsOnRIc.
€) A singleinteger value.

f) CELL Measurement Function.
g) Validfor packet switched traffic.
h) GSM.

i) One usage of this measurement is to support the performance indicator DV un for EE evaluation in [35].
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B.2.2 Internal HDO Measurement Function

This measurement function allows Internal Handover information per observed CELL to be collected on a per adjacent
originating or target CELL basis. Thisis achieved by specifying the adjacent originating or target CELL identity as
parameter when initiating the Measurement Function.

B.2.2.1 Attempted incoming Internal inter CELL Handovers per originating
CELL

A. This measurement provides the number of attempted incoming Handoversinto the observed CELL from the
specified adjacent originating CELL, controlled by this BSC, further information can be found in
GSM 04.08[2], GSM 08.08 [5] and GSM 08.58 [6].

CC.
An occurrence of a BSC internal event, depending on Handover algorithm.
. attlncomingl nternal Inter CellHDOsPerOriginatingCell.

A singleinteger value for the observed CELL from the originating CELL.

mm o O @

Internal HDO Measurement Function.

G. Valid for circuit switching.

B.2.2.2 Successful incoming Internal inter CELL Handovers per originating
CELL

A. This measurement provides the number of successful incoming Handoversinto the observed CELL from the
specified adjacent originating CELL controlled by this BSC.

CC.
Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).
. succlncomingl nternal I nter Cel [HD OsPerOriginatingCell.

A single integer value for the observed CELL from the originating CELL.

mm o O W

Internal HDO M easurement Function.

G. Vdid for circuit switching.

B.2.2.3 Attempted outgoing Internal inter CELL Handovers per target CELL

A. This measurement provides the number of attempted outgoing Handovers from the observed CELL to the
specified adjacent target CELL controlled by this BSC.

CC.
Transmission of a"HANDOVER COMMAND" Message (GSM 04.08 [2]).
. attOutgoingl nternal I nterCelIHDOsPerTargetCell.

A singleinteger value for the observed CELL to the target CELL.

mm o O W

Internal HDO M easurement Function.

G. Vdid for circuit switching.

B.2.2.4 Successful outgoing Internal inter CELL Handovers per target CELL

A. This measurement provides the number of successful outgoing Handovers from the observed CELL to the
specified adjacent target CELL controlled by this BSC.
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CC.

Transmission of a"HANDOVER PERFORMED" Message to the MSC (GSM 08.08 [5]).
. succOutgoingl nternal InterCelIHDOsPer TargetCell.

A single integer value for the observed CELL to the target CELL.

Internal HDO M easurement Function.

G m m T O W

. Vdid for circuit switching.

B.2.3  Power, Energy and Environmental (PEE) measurements

B.2.3.0 Applicability of measurements

The energy efficiency related measurement definitionsin the following clauses B.2.x.n are valid only for BT Ss having
built-in sensors (cf. ETSI ES 202 336-12 [36]).

B.2.3.1 Power

B.2.3.1.1 Average Power
a) This measurement provides the average power consumed.
b) Sl

¢) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.1,
4.4.3.4, Annex A.

d) Each measurement isareal valuein Watt (W).

€) The measurement name has the form PEE.AvgPower.

f) BTS Measurement Function.g) Valid for circuit and packet switching.
B.2.3.1.2 Minimum Power

a) This measurement provides the minimum power consumed.

b) Sl

€) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.1,
4.4.3.4, Annex A.

d) Each measurement isareal value in Watt (W).
€) The measurement name has the form PEE.MinPower.
f) BTS Measurement Function.
g) Validfor circuit and packet switching.
B.2.3.1.3 Maximum Power
a) This measurement provides the maximum power consumed.
b) Sl

€) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.1,
4.4.3.4, Annex A.

d) Each measurement isarea value in Watt (W).

€) The measurement name has the form PEE.MaxPower.
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f)
9)

BTS Measurement Function.

Valid for circuit and packet switching.

B.2.3.2 Energy

a)
b)
©)

d)
€)
f)
9)

This measurement provides the energy consumed.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clauses 4.4.3.2,
4.4.3.4, Annex A.

Each measurement isarea valuein kilo Watt hour (kWh).
The measurement name has the form PEE.Energy.
BTS Measurement Function.

Valid for circuit and packet switching.

B.2.3.3 Temperature

B.2.3.3.1 Average Temperature

a)
b)
©)

d)
€)
f)
9

This measurement provides the average temperature.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.4,
Annex A.

Each measurement isarea valuein Degree Celsius (C°).
The measurement name has the form PEE.AvgTemperature.
BTS Measurement Function.

Valid for circuit and packet switching.

B.2.3.3.2 Minimum Temperature

a)
b)
©)

d)
€)
f)
9)

This measurement provides the minimum temperature.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.4,
Annex A.

Each measurement isarea valuein Degree Celsius (C°).
The measurement name has the form PEE.MinTemperature.
BTS Measurement Function.

Valid for circuit and packet switching.

B.2.3.3.3 Maximum Temperature

a)
b)
©)

d)

This measurement provides the maximum temperature.
Sl

This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.4,
Annex A.

Each measurement isarea valuein Degree Celsius (C°).

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 66 ETSI TS 152 402 V15.0.0 (2018-09)

€) The measurement name has the form PEE.MaxTemperature.
f) BTS Measurement Function.

g) Validfor circuit and packet switching.
B.2.3.4 Voltage

a) This measurement provides the voltage.
b) Sl

¢) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — Clauses 4.4.3.3,
4.4.3.4, Annex B.

d) Each measurement isareal valuein Volt (V).
€) The measurement name has the form PEE.V oltage.
f) BTS Measurement Function.

g) Validfor circuit and packet switching.
B.2.35 Current

a) This measurement provides the current.
b) Sl.

¢) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — Clauses 4.4.3.3,
4.4.3.4, Annex B.

d) Each measurement isareal valuein Ampere (A).
€) The measurement name has the form PEE.Current.
f) BTS Measurement Function.

g) Vadlid for circuit and packet switching.
B.2.3.6 Humidity

a) This measurement provides the percentage of humidity.
b) Sl.

¢) This measurement is obtained according to the method defined in ETSI ES 202 336-12 [36] — clause 4.4.3.3,
Annex B.

d) Each measurement isasingle integer value from O to 100.
€) The measurement name has the form PEE.Humidity.
f) BTS Measurement Function.

g) Vadid for circuit and packet switching.
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B.3 Measurements Related to the MSC

B.3.1 MSC Measurement Function

B.3.1.1 Number of class mark updates
A. This measurement provides the number of classmark updates received from the BSS at the MSC.
CC.
Receipt of "CLASSMARK UPDATE" Message (GSM 08.08 [5]).
. nbrOfClassMarkUpdates.

A single integer value.

mm o O W

M SC Measurement Function.

G. Valid for circuit switching.

B.3.1.2 Attempted mobile originating calls
A. This measurement provides the number of call attempts for mobile originating traffic.
B. CC.

C. Receipt of "CM_SERV_REQ" Message from the originating M S, with service type set to originating call
establishment (GSM 04.08 [2]).

D. attMobileOriginatingCalls.
E. A singleinteger value.
F. MSC Measurement Function.

G. Vdid for circuit switching.

B.3.1.3 Successful mobile originating calls
A. This measurement provides the number of successful calls for mobile originating traffic.
B. CC.

C. Receipt of "ASSIGNMENT COMPLETE" Message from the originating M S, for the requested mobile
originating call (GSM 08.08 [5]).

NOTE: The"ALERTING" Message from GSM 04.08 [2] is hot used as the implementation of it is optional.
D. succMobileOriginatingCalls.

E. A singleinteger value.

F. MSC Measurement Function.

G. Valid for circuit switching.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 68 ETSI TS 152 402 V15.0.0 (2018-09)

B.3.1.4 Answered mobile originating calls

A.
B.

@ m m ©

This measurement provides the number of answered calls for mobile originating traffic.
CC.

Receipt of "CONNECT ACKNOWLEDGE" Message from the originating M S, for the requested mobile
originating call (GSM 04.08 [2]).

. ansMobileCriginatingCalls.

A single integer value.

MSC Measurement Function.

. Valid for circuit switching.

B.3.1.5 Attempted mobile terminating calls

G.

mm o 0O W P

This measurement provides the number of call attempts for mobile terminating traffic.
CC.
Transmission of "SETUP" Message to the called M S, for the requested mobile terminating call (GSM 04.08 [2)]).

. atMobileTerminatingCalls.

A single integer value.
MSC Measurement Function.

Valid for circuit switching.

B.3.1.6 Successful mobile terminating calls

A.
B.
C.

This measurement provides the number of successful calls for mobile terminating traffic.
CC.

Receipt of "ASSIGNMENT COMPLETE" Message from the called M S, for the requested mobile terminating
call (GSM 08.08 [5])

NOTE: The"ALERTING" Message from GSM 04.08 [2] is not used as the implementation of it is optional.

D.

E.

F.

G.

succMobileTerminatingCalls.
A single integer value.
MSC Measurement Function.

Valid for circuit switching.
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B.3.1.7 Answered mobile terminating calls
A. This measurement provides the number of answered calls for mobile terminating traffic.
B. CC.

C. Transmission of "CONNECTION ACKNOWLEDGE" Message to the called M S, for the requested mobile
terminating call (GSM 04.08 [2]).

. ansMobileTerminatingCalls.

A single integer value.

mom O

MSC Measurement Function.

G. Valid for circuit switching.

B.3.1.8 Attempted Mobile Emergency calls
A. This measurement provides the number of emergency call attempts.
B. CC.

C. Receipt of "CM_SERV_REQ" Message from the originating MS, with service indicator set to emergency call
(GSM 04.08 [2]).

D. attMobileEmergencyCalls.
E. A singleinteger value.
F. MSC Measurement Function.

G. Vdid for circuit switching.

B.3.1.9 Successful Mobile Emergency calls
A. This measurement provides the number of successful emergency calls.
B. CC.

C. Receipt of "ASSIGNMENT COMPLETE" Message from the originating M S, for the requested emergency call
(GSM 08.08[5]).

NOTE: The"ALERTING" Message from GSM 04.08 [2] is not used as the implementation of it is optional.
D. succMobileEmergencyCalls.

E. A singleinteger value.

F. MSC Measurement Function.

G. Vdid for circuit switching.
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B.3.1.10 Answered Mobile Emergency calls
A. This measurement provides the number of answered emergency calls.
B. CC.

C. Receipt of "CONNECTION ACKNOWLEDGE" Message from the originating M S, for the requested emergency
call (GSM 04.08 [2]).

. ansMobileEmergencyCalls.

A single integer value.

mom O

MSC Measurement Function.

G. Valid for circuit switching.

B.3.1.11 Attempted ciphering mode control procedures

A. This measurement provides the number of ciphering mode control procedures transmitted (these are counted as
attempts).

CC.

Transmission of "CIPHER MODE COMMAND" (GSM 08.08 [5]).
. attCipheringM odeControl Procs.

A single integer value.

MSC Measurement Function.

G m m O O @

. Vdid for circuit switching.

B.3.1.12 Successful ciphering mode control procedures

This measurement provides the number of successful ciphering mode control procedures.
CC.

Receipt of "CIPHER MODE COMPLETE" Message (GSM 08.08 [5]).

. succCipheringM odeControl Procs.

A single integer value.

M SC Measurement Function.

O " m o o0 w >

. Valid for circuit switching.
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B.3.1.13 Attempted interrogations of HLRs for routing

A.

mm o O W

This measurement provides the number of HLR interrogations by the GM SC with the purpose of routing
incoming calls (these are counted as attempts).

CC.
Transmission of a"MAP_SEND_ROUTING_INFORMATION" service request (GSM 09.02 [7]).

. atlnterrogationOfHL RsForRouting.

A single integer value.

MSC Measurement Function.

. Vvalid for circuit switching.

B.3.1.14 Successful interrogations of HLR (MSRN obtained)

A.
B.

mom O

This measurement provides the number of successful HLR interrogations, where MSRN is obtained.
CC.

Receipt of "MAP_SEND_ROUTING_INFORMATION" service confirmation containing a"MSRN" parameter
value (GSM 09.02 [7]).

. succl nterrogationOfHL RsM SRNObtai ned.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.15 Successful interrogations of HLR (call Forwarding)

A.
B.

@ m m ©

This measurement provides the number of successful HLR interrogations, by the GMSC for call forwarding.
CC.

Receipt of "MAP_SEND_ROUTING_INFORMATION" service confirmation containing a" Forwarding Data"
parameter value (GSM 09.02 [7]).

. succl nterrogationOfHL RsCall Forwarding.

A singleinteger value.

M SC Measurement Function.

. Valid for circuit switching.
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B.3.1.16 Attempted operations for mobile originating point to point SMs

A.

mm o O W

This measurement provides the number of operations for mobile originating point to point short messages (these
are counted as attempts).

CC.

Receipt of "RP-DATA" Message (GSM 04.11 [3]).

. attOpForMobileOriginatingPointToPointSMs.

A single integer value.

MSC Measurement Function.

. Vvalid for circuit switching.

B.3.1.17 Successful operations for mobile originating point to point SMs

A.

mm o O W

This measurement provides the number of successful operations for mobile originating point to point short
messages.

CC.
Transmission of "RP-ACK" Message (GSM 04.11 [3)).

. succOpForM obileOriginatingPoint ToPointSMs.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.18 Attempted operations for mobile terminating point to point SMs

A.

@ m m o O W

This measurement provides the number of operations for mobile terminating point to point short messages (these
are counted as attempts).

CC.

Transmission of "RP-DATA" Message (GSM 04.11 [3]).

. attOpForM obileTerminatingPointToPointSMs.

A singleinteger value.

M SC Measurement Function.

. Valid for circuit switching.
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B.3.1.19 Successful operations for mobile terminating point to point SMs

A. This measurement provides the number of successful operations for mobile terminating point to point short
messages.

CC.

Receipt of "RP-ACK" Message (GSM 04.11 [3]).
. succOpForM obileT erminatingPointToPointSMs.
A single integer value.

MSC Measurement Function.

@ m m T O @

. Vvalid for circuit switching.

B.3.1.20 Number of transmitted check IMEI request

This measurement provides the number of check IMEI request sent from MSC to the EIR.
CC.

Transmission of "MAP_CHECK _IMEI" service request (GSM 09.02 [7]).

. nbrOfTransCheckl M El Requests.

A single integer value.

mm o 0O W P

MSC Measurement Function.

G. Vdid for circuit switching.

B.3.1.21 Number of white answers in MSC
A. This measurement provides the number of white answers received from the EIR.
B. CC.

C. Receipt of "MAP_CHECK_IMEI" service confirmation containing an "equipment status' referring to white
listed equipment (GSM 09.02 [7] and GSM 02.16 [1]).

. nbrOfWhiteAnsinM SC.
A singleinteger value.

M SC Measurement Function.

@ m m ©

. Valid for circuit switching.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 74 ETSI TS 152 402 V15.0.0 (2018-09)

B.3.1.22 Number of grey answers in MSC

A.
B.

mom O

This measurement provides the number of grey answers received from the EIR.

CC.

. Receipt of "MAP_CHECK _IMEI" service confirmation containing an "equipment status" referring to grey listed

equipment (GSM 09.02 [7] and GSM 02.16 [1]).

. nbrOfGreyAnsinM SC.

A single integer value.

MSC Measurement Function.

. Valid for circuit switching.

B.3.1.23 Number of black answers in MSC

mom O

. This measurement provides the number of black answers received from the EIR.
. CC.

. Receipt of "MAP_CHECK _IMEI" service confirmation containing an "equipment status” referring to black

listed equipment (GSM 09.02 [7] and GSM 02.16 [1]).

. nbrOfBlackAnsInM SC.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.24 Number of unknown IMEI answers

@ m m ©

This measurement provides the number of unknown IMEI answers received from the EIR.

. CC.

Receipt of "MAP_CHECK_IMEI" service confirmation with a parameter "user error" referring to unknown
equipment (GSM 09.02 [7]).

. nbrOfUnknownIMEIANnsInM SC.

A singleinteger value.

M SC Measurement Function.

. Valid for circuit switching.
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B.3.1.25 Mean time to provide the CALL SETUP service

A. This measurement provides the arithmetic mean of the time to provide the CALL SETUP service to arequesting
MS.

B. DER.

C. This measurement is obtained by accumulating the time intervals between "SETUP" and the corresponding
"ASSIGNMENT COMPLETE" messages over agranularity period using DER. This end value of the time will
then be divided by the number of call set-ups observed in the granularity period to give the arithmetic mean
(GSM 04.08[2] and GSM 08.08 [5]).

. meanTimeToCall SetupService.

A singlereal value.

m m O

M SC Measurement Function.

G. Valid for circuit switching.

B.3.1.26 Mean time to provide the LOCATION UPDATING service

A. This measurement provides the arithmetic mean of the time to provide the LOCATION UPDATING service to
an M S changing Location area.

B. DER.

C. Thismeasurement is obtained by accumulating the time interval between "LOCATION UPDATING
REQUEST" and the corresponding "LOCATION UPDATING ACCEPT" Message over a granularity period
using DER. This end value of the time will then be divided by number of L ocation Updating requests observed
in the granularity period to give the arithmetic mean (GSM 04.08 [2]).

. meanTimeT oL ocationUpdateService.

A singlereal value.

m m O

M SC Measurement Function.

G. Validfor circuit and packet switching.

B.3.1.27 Transactions on the MM-layer where subscriber was identified with
TMSI

A. This measurement provides the number of transactions on the MM-layer where the mobile subscriber was
identified with his TMSI.

B. CC.

O

Any MM-layer transaction which causes the MS to be identified with his TMSI (GSM 04.08[2]) i.e.
CM_Re-establishment, CM_Service request, Identity response, IMSI detach indication, Location updating
accept, Location updating request, TMSI re-allocation command.

D. transSubldentifiedWithTMSI.
E. A singleinteger value.
F. MSC Measurement Function.

G. Vdid for circuit switching.

B.3.1.28 Transactions on the MM-layer where subscriber was identified with
IMSI

A. This measurement provides the number of transactions on the MM-layer where the mobile subscriber was
identified with hisIMSI.
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B. CC.

O

m m O

Any MM-layer transaction which causes the MSto be identified with hisIMSI (GSM 04.08 [2]), i.e. CM_Re-
establishment, CM_Service request, |dentity response, IMSI detach indication, Location updating accept,
Location updating request, TMSI re-allocation command.

. transSubl dentifiedWithIMSI.

A single integer value.

M SC Measurement Function.

. Vadlid for circuit switching.

B.3.1.29 Attempted TMSI re-allocations

A.

This measurement provides the number of TMSI re-allocation, invoked either explicitly as part of TMSI re-
alocation procedure or implicitly as part of Location Update procedure.

B. CC.

0O

G m m O

. Transmission of "TMSI REALLOCATION COMMAND" Message, or a"LOCATION UPDATING ACCEPT"

Message where the MSisidentified with TMSI (GSM 04.08 [2]).

. atTMSIReallocations.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.30 Successful TMSI re-allocations

O Mmoo o0 w >

This measurement provides the number of successfully performed TMSI re-allocations.
CC.
Receipt of "TMS| REALLOCATION COMPLETE" Message (GSM 04.08 [2]).

. succTM SIReallocations.

A single integer value.

M SC Measurement Function.

. Valid for circuit switching.
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B.3.1.31 IMSI detach procedures

A. This measurement provides the number of IMSI procedures that involve a detach within one MSC area, (see
BSC Measurement Function for IMSI attach procedures).

CC.
Receipt of "IMS| DETACH INDICATION" Message from the MS (GSM 04.08 [2]).
. imsiDetachProcs.

A single integer value.

mm o O W

MSC Measurement Function.

G. Valid for circuit and packet switching.

B.3.1.32 IMSI attach procedures
A. This measurement provides the number of IMSI procedures that involve an attach within one MSC area.
B. CC.

C. Receipt of "LOCATION UPDATING REQUEST" Message from the MS, indicating an IMSI attach,
(GSM 04.08 [2]) (see MSC Measurement Function for IMSI detach procedures).

. imsiAttachProcs.

A single integer value.

mom O

MSC Measurement Function.

G. Vdid for circuit switching and packet switched.

B.3.1.33 Attempted incoming External intra-MSC Handovers

A. This measurement provides the number of attempted incoming Handoversinto the observed CELL from the
related adjacent CELLs controlled by this M SC.

CC.

Transmission of a"HANDOVER REQUEST" Message to the BSC (GSM 08.08 [5]).
. atlncomingExternal IntraM SCHDOs.

A singleinteger value.

M SC Measurement Function.

@ m m o O W

. Valid for circuit switching.
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B.3.1.34 Successful incoming External intra-MSC Handovers

A.

mTm O 0 W

This measurement provides the number of successful incoming Handovers into the observed CELL from the
related adjacent CELLs controlled by this M SC.

CC.

. Receipt of a"HANDOVER COMPLETE" Message from the BSC (GSM 08.08 [5]).

. succlncomingExternal IntraM SCHDOs.

A single integer value.

MSC Measurement Function.

. Vvalid for circuit switching.

B.3.1.35 Attempted outgoing External intra-MSC Handovers

A.

mTm O 0 W

This measurement provides the number of attempted outgoing Handovers from the observed CELL to the related
adjacent CELLs controlled by this MSC (only first attempt shall be counted).

CC.

. Receipt of a"HANDOVER REQUIRED" Message from the BSC (GSM 08.08 [5]).
. attOutgoingExternal IntraM SCHDOs.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.36 Successful outgoing External intra-MSC Handovers

A.

@ m m U O W

This measurement provides the number of successful outgoing Handovers from the observed CELL to the
related adjacent CEL Ls controlled by this MSC, further information can be found in GSM 04.08 [2], 08.08 [5],
and 08.58 [6].

CC.

Completion of release procedure for the involved channel.

. succOutgoingExternal I ntraM SCHDOs.

A singleinteger value.

M SC Measurement Function.

. Vdlid for circuit switching.
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B.3.1.37 Attempted incoming inter-MSC Handovers

A. This measurement provides the number of attempted incoming Handoversinto the observed CELL from the
related adjacent CELLsNOT controlled by this M SC.

B. CC.

O

Receipt of a"MAP_PERFORM_HANDOVER" service indication with target CELL identity equal to the
observed CELL (GSM 09.02 [7]).

. atlncominglnterM SCHDOs.

A single integer value.

m m O

M SC Measurement Function.

G. Valid for circuit switching.

B.3.1.38 Successful incoming inter-MSC Handovers

A. This measurement provides the number of successful incoming Handoversinto the observed CELL from the
related adjacent CELLs NOT controlled by this M SC.

CC.
. Receipt of a"MAP_SEND_END_SIGNAL" service confirmation (GSM 09.02 [7]).
. succlncominglnterM SCHDOs.

A single integer value.

mTm O 0 W

MSC Measurement Function.

G. Vdid for circuit switching.

B.3.1.39 Attempted outgoing inter-MSC Handovers

A. This measurement provides the number of attempted outgoing Handovers from the observed CELL to the related
adjacent CELLs NOT controlled by this MSC.

CC.

Transmission of a"MAP_PERFORM_HANDOVER" service request (GSM 09.02 [7]).
. attOutgoingl ntertM SCHDOs.

A singleinteger value.

M SC Measurement Function.

@ m m o O W

. Vvalid for circuit switching.
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B.3.1.40 Successful outgoing inter-MSC Handovers

A.

mm o O W

This measurement provides the number of successful outgoing Handovers from the observed CELL to the
related adjacent CELLsNOT controlled by this M SC.

CC.

Transmission of "MAP_SEND_END_SIGNAL" service response (GSM 09.02 [7]).

. succOutgoinglnterM SCHDOs.

A single integer value.

MSC Measurement Function.

. Vvalid for circuit switching.

B.3.1.41 Attempted subsequent inter-MSC Handovers (back to MSCa)

A.

O

mom O

This measurement provides the number of attempted subsequent inter-M SC Handovers, where the call is handed
back to the anchor MSC (MSCa), i.e. the first hand over takes place from MSCato M SCb then subsequently an
attempt is made to hand back to MSCa.

CC.

Receipt of "MAP_PERFORM_SUBSEQUENT_HANDOVER" service indication with target MSC identity
equal to MSCa (GSM 09.02 [7]).

. attSubsequentl nterM SCHDOsM SCa.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.42 Successful subsequent inter-MSC Handovers (back to MSCa)

A.

G m m U O W

This measurement provides the number of successful subsequent inter-M SC Handovers, where the call is handed
back to the anchor MSC (MSCa). i.e. the first hand over takes place from MSCato MSCb then the call is
subsequently successfully handed back to M SCa.

CC.

Transmission of "MAP_SEND_END_SIGNAL" service response (Handover to MSCa) (GSM 09.02 [7]).

. succSubseguent! nterM SCHDOsM SCa.

A singleinteger value.

M SC Measurement Function.

. Vdid for circuit switching.
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B.3.1.43 Attempted subsequent inter-MSC Handovers (to MSCc)

A.

This measurement provides the number of attempted subsequent inter-M SC Handovers, where the call is handed
over to MSCg, i.e. thefirst hand over takes place from M SCato M SCh then subsequently an attempt is made to
hand over to MSCc.

B. CC.

C. Receipt of "MAP_PERFORM_SUBSEQUENT_HANDOVER" service indication, with target MSC identity

m m O

equal to MSCc (GSM 09.02 [7]).

. attSubsequentl nterM SCHDOsM SCc.

A singleinteger value.

M SC Measurement Function.

. Vadlid for circuit switching.

B.3.1.44 Successful subsequent inter-MSC Handovers (to MSCc)

A.

@ m m T O W

This measurement provides the number of successful subsequent inter-M SC Handovers, where the call is handed
over to MSCc, i.e. thefirst hand over takes place from MSCato M SCb then the call is subsequently successfully
handed over to MSCc.

CC.
Transmission of "MAP_SEND_END_SIGNAL" service response (Handover to MSCc) (GSM 09.02 [7]).

. succSubsequentl nterM SCHDOsM SCc.

A single integer value.

MSC Measurement Function.

. Vdid for circuit switching.

B.3.1.45 External Handovers

O Mmoo @ >

This measurement provides the number of attempted M SC controlled Handovers.
CC.
Receipt of a"HANDOVER REQUIRED" Message (GSM 08.08 [5]).

. externalHDOs.

A single integer value.

M SC Measurement Function.

. Valid for circuit switching.
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B.3.1.46 External Handovers per cause
A. This measurement provides the number of attempted MSC controlled Handovers, per cause.
CC.
Receipt of a"HANDOVER REQUIRED" Message (GSM 08.08 [5]).
. externalHDOsPerCause.

Aninteger value per cause.

mm o O W

MSC Measurement Function.

G. Vdid for circuit switching.

B.3.1.47 Unsuccessful External Handovers with reconnection to old channels,
per MSC

A. This measurement provides the number of unsuccessful Handovers with reconnection to the original channels
(TCH & SDCCH), on aper MSC basis.

CC.

Receipt of: "HANDOVER FAILURE" Message for the attempted handover (GSM 08.08 [5]).
. unsuccExternHDOsWithReconnectionPerM SC.

A singleinteger value.

M SC Measurement Function.

@ m m U O W

. Vdid for circuit switching.

B.3.1.48 Unsuccessful External Handovers with loss of connection, per MSC
This measurement provides the number of unsuccessful Handovers, with loss of the call, on a per MSC basis.
CC.

Receipt of "CLEAR REQUEST" Message for the requested Handover (GSM 08.08 [5]).

. unsuccExternHDOsWithL ossOf ConnectionPerM SC.

A single integer value.

MSC Measurement Function.

O m m o o ® >

. Valid for circuit switching.
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B.3.2 External HDO Measurement Function

This measurement function allows external Handover information per observed CELL to be collected on a per adjacent
originating or target CELL basis. For the external Handovers both the observed CELL and the adjacent originating or
target CELL identity hasto be specified as the parameter when initiating the Measurement Function.

B.3.2.1 Attempted incoming External intra-MSC Handovers per originating
CELL

A. This measurement provides the number of attempted incoming Handoversinto the observed CELL from the
specified adjacent originating CELL, controlled by thisM SC.

CC.
Transmission of a"HANDOVER REQUEST" Message to the BSC (GSM 08.08 [5]).
. attlncomingExternal I ntraM SCHD OsPerOriginatingCell.

A singleinteger value for the observed CELL from the originating CELL.

mm o O W

External HDO Measurement Function.

G. Valid for circuit switching.

B.3.2.2 Successful incoming External intra-MSC Handovers per originating
CELL

A. This measurement provides the number of successful incoming Handoversinto the observed CELL from the
specified adjacent originating CELL, controlled by this M SC.

CC.
Receipt of a"HANDOVER COMPLETE" Message from the BSC (GSM 08.08 [5]).
. succlncomingExternal I ntraM SCHDOsPerOriginatingCell.

A single integer value for the observed CELL from the originating CELL.

mm o O W

External HDO Measurement Function.

G. Vdid for circuit switching.

B.3.2.3 Attempted outgoing External intra-MSC Handovers per target CELL

A. This measurement provides the number of attempted outgoing Handovers from the observed CELL to the
specified adjacent target CELL, controlled by this MSC (only first attempt shall be counted).

CC.
Receipt of a"HANDOVER REQUIRED" Message from the BSC (GSM 08.08 [5]).
. attOutgoingExternal IntraM SCHDOsPer TargetCell.

A singleinteger value for the observed CELL to the target CELL.

mm o O W

External HDO Measurement Function.

G. Vdid for circuit switching.

B.3.2.4 Successful outgoing External intra-MSC Handovers per target CELL
A. This measurement provides the number of successful outgoing Handovers from the observed CELL to the

specified adjacent target CELL, controlled by this MSC, further information can be found in GSM 04.08 [2],
08.08 [5], and 08.58 [6].
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CC.
Completion of release procedure for the involved channel.
. succOutgoingExternall ntraM SCHDOsPer TargetCell.

A single integer value for the observed CELL to the target CELL.

mm o O W

External HDO Measurement Function.

G. Vdid for circuit switching.

B.3.2.5 Attempted incoming inter-MSC Handovers per originating CELL

A. This measurement provides the number of attempted incoming Handoversinto the observed CELL from the
specified adjacent originating CELL, NOT controlled by this MSC.

B. CC.

O

Receipt of a"MAP_PERFORM_HANDOVER" service indication with target CELL identity equal to the
observed CELL (GSM 09.02 [7]).

. attincomingl nterM SCHD OsPerOriginatingCell.

A single integer value for the observed CELL from the originating CELL.

mom O

External HDO Measurement Function.

G. Vdid for circuit switching.

B.3.2.6 Successful incoming inter-MSC Handovers per originating CELL

A. This measurement provides the number of successful incoming Handovers into the observed CELL from the
specified adjacent originating CELL, NOT controlled by this MSC.

CC.

Receipt of a"MAP_SEND_END_SIGNAL" service confirmation (GSM 09.02 [7]).
. succl ncomingl nterM SCHDOsPerOriginatingCell.

A singleinteger value for the observed CELL from the originating CELL.

External HDO Measurement Function.

@ m m T O W

. Vvalid for circuit switching.
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B.3.2.7 Attempted outgoing inter-MSC Handovers per target CELL

A. This measurement provides the number of attempted outgoing Handovers from the observed CELL to the
specified adjacent target CELL, NOT controlled by thisMSC.

CC.
. Transmission of a"MAP_PERFORM_HANDOVER" service regquest (GSM 09.02 [7]).
. attOutgoingl nterM SCHDOsPerTargetCell.

A single integer value for the observed CELL to the target CELL.

mTm O 0 W

External HDO Measurement Function.

G. Valid for circuit switching.

B.3.2.8 Successful outgoing inter-MSC Handovers per target CELL

A. This measurement provides the number of successful outgoing Handovers from the observed CELL to the
specified adjacent target CELL, NOT controlled by this MSC.

CC.

. Transmission of "MAP_SEND_END_SIGNAL" service response (GSM 09.02 [7]).
. succOutgoinglnterM SCHDOsPerTargetCell.

A single integer value for the observed CELL to the target CELL.

External HDO Measurement Function.

@ M m o 0 W

. Vdid for circuit switching.
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B.4 Measurements Related to the HLR

B.4.1 HLR Measurement Function
B.4.1.1 Number of current MS's Roaming outside HPLMN

A. This measurement provides the current number of home subscribers roaming outside HPLMN.
B. GAUGE.

C. Thegaugeis updated (increased or decreased) on receipt of a"MAP_UPDATE_LOCATION" serviceindication
inthe HLR(GSM 09.02 [7]).

. NbrOfCurrentM SsRoamingOutsideHPLMN.

A singleinteger value.

mom O

HLR Measurement Function.

G. Valid for circuit and packet switching.

B.4.1.2 Attempted requests for Authentication sets received by HLR

A. This measurement provides the number of requests for Authentication sets received by the HLR (these are
counted as attempts).

B. CC.

O

Receipt of an "MAP_SEND_AUTHENTICATION_INFO" service indication requesting Authentication sets
(parameter " AuthenticationSetKind" present GSM 09.02 [7]).

. atRegForAuthSetsReceivedByHLR.

A single integer value.

m o m O

HLR Measurement Function.

G. Validfor circuit and packet switching.

B.4.1.3 Successful returned Authentication sets from HLR
A. This measurement provides the number of successful requests for Authentication sets from the HLR.
B. CC.

C. Transmission of an "MAP_SEND_AUTHENTICATION_INFO" service response containing Authentication
sets (parameter "AuthenticationSetList" present GSM 09.02 [7]).

. succReturnedAuthSetsFromHLR.
A single integer value.

HLR Measurement Function.

@ m m O

. Vdid for circuit and packet switching.
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B.4.1.4 Empty responses to request for Authentication sets from HLR

A. This measurement provides the number of empty responses sent in response to requests for Authentication sets
(theimplication is that the destination node will have to reuse old Authentication sets).

B. CC.

O

Transmission of an"MAP_SEND_AUTHENTICATION_INFO" service response, no Authentication sets
present (GSM 09.02 [7]).

. emptyResponsesForAuthSetsFromHLR.
A single integer value.

HLR Measurement Function.

@ m m O

. Vadlid for circuit and packet switching.

B.4.1.5 Attempted insert subscriber data service

This measurement provides the number of insert subscriber data services sent (these are counted as attempts).
CC.

Transmission of "MAP_INSERT _SUBSCRIBER_DATA" service request (GSM 09.02 [7]).

. attinsertSubDataService.

A single integer value.

mTm o o ®w >

HLR Measurement Function.

G. Vdid for circuit and packet switching.

B.4.1.6 Successful insert subscriber data service
A. This measurement provides the number of successful insert subscriber data services sent.
B. CC.

C. Receipt of "MAP_INSERT_SUBSCRIBER_DATA" service indication without "user error" parameter value
(GSM 09.02[7]).

. succlnsertSubDataService.
A singleinteger value.

HLR Measurement Function.

@ m m O

. Valid for circuit and packet switching.
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B.4.1.7 Attempted Location Updates

A. This measurement provides the number of Location Updates to be performed by the HLR (these are counted as
attempts).

CC.
Receipt of "MAP_UPDATE_LOCATION" service indication (GSM 09.02 [7]).
. atLocationUpdate.

A single integer value.

mm O O W

HLR Measurement Function.

G. Valid for circuit and packet switching.

B.4.1.8 Successful Location Updates
A. This measurement provides the number of successfully performed Location Updatesin the HLR.
B. CC.

C. Transmission of "MAP_UPDATE_LOCATION" service response without "user error" parameter value
(GSM 09.02[7]).

. succL ocationUpdate.

A single integer value.

mom O

HLR Measurement Function.

G. Vdid for circuit and packet switching.

B.4.1.9 Attempted SS related operations in HLR
A. This measurement provides the number of attempted SS related operations.
B. CC.

C. Receipt of aMAP serviceindication of: registerSS, eraseSS, activateSS, deactivateSS, registerPassword,
interrogateSS, processSSrequest operations in the HLR, (GSM 09.02 [7]).

. aitSSRelatedOperationsinHL R.
A singleinteger value per SS operation.

HLR Measurement Function.

@ m m O

. Vvalid for circuit switching.
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B.4.1.10 Successful SS related operations in HLR

A.
B.

mom O

This measurement provides the number of successful SS related operations.
CC.

Transmission of MAP service response to: registerSS, eraseSS, activateSS, deactivateSS, registerPassword,
interrogateSS, processSSrequest operations in the HLR without "user error parameter (GSM 09.02 [7]).

. succSSRelatedOperationsinHLR.

A single integer value per SS operation.

HLR Measurement Function.

. Vvalid for circuit switching.

B.4.1.11 Attempted request for SM routing information

A.

mm o O W

This measurement provides the number of requests for short Message routing information (these are counted as
attempts).

CC.
Receipt of "MAP_SEND_ROUTING_INFO_FOR_SM" service indication (GSM 09.02 [7]).

. atRegForSMRoutinglnfo.

A single integer value.

HLR Measurement Function.

. Vdid for circuit and packet switching.

B.4.1.12 Successful request for SM routing information

A.
B.

@ m m O

This measurement provides the number of successful requests for short Message routing information.
CC.

Transmission of "MAP_SEND_ROUTING_INFO_FOR_SM" service response without "user error" parameter
(GSM 09.02[7]).

. succRegForSM Routingl nfo.

A singleinteger value.

HLR Measurement Function.

. Valid for circuit and packet switching.
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B.4.1.13 Attempted SM delivery status report procedures

A.

mm O O W

This measurement provides the number of requests to set Message waiting datainto HLR or to inform HLR of
successful SM transfer after polling (these are counted as attempts).

CC.

Receipt of "MAP_REPORT_SM_DELIVERY_STATUS" serviceindication (GSM 09.02 [7]).

. atSMDéliveryStatusReportProcs.

A single integer value.

HLR Measurement Function.

. Valid for circuit and packet switching.

B.4.1.14 Successful SM delivery status report procedures

A.

O

@ m m ©

This measurement provides the number of successful requests to set Message waiting datainto HLR or to inform
HLR of successful SM transfer after polling.

CC.

Transmission of "MAP_REPORT_SM_DELIVERY_STATUS" service response without "user error” parameter
value (GSM 09.02 [7]).

. succSMDéliveryStatusReportProcs.

A single integer value.

HLR Measurement Function.

. Vdid for circuit and packet switching.

B.4.1.15 Attempted number of send alerts

O " m o o0 w >

This measurement provides the number of transmissions of send alerts (these are counted as attempts).
CC.

Transmission of a"MAP_ALERT_SERVICE_CENTRE" service request (GSM 09.02 [7]).

. atNbrOfSendAlerts.

A single integer value.

HLR Measurement Function.

. Valid for circuit and packet switching.
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B.4.1.16 Successful number of send alerts

A.
B.

@ m m O

This measurement provides the successful transmissions of send alerts.
CC.

Receipt of a"MAP_ALERT_SERVICE_CENTRE" service confirmation without "user error" parameter value
(GSM 09.02[7]).

. succNbrOfSendAlerts.

A single integer value.

HLR Measurement Function.

. Valid for circuit and packet switching.

B.4.1.17 Attempted request for MSRN

mTm o o ®w >

This measurement provides the number of requests for MSRN from the VLR (these are counted as attempts).
CC.
Transmission of "MAP_PROVIDE_ROAMING_NUMBER" service request (GSM 09.02 [7]).

. atRegForM SRN.

A single integer value.

HLR Measurement Function.

. Vdid for circuit switching.

B.4.1.18 Successful request for MSRN

A.
B.

@ m m O

This measurement provides the successful responses for allocations of MSRN received from the VLR.
CC.

Receipt of "MAP_PROVIDE_ROAMING_NUMBER" service confirmation without "user error" parameter
value (GSM 09.02 [7]).

. succRegForM SRN.

A singleinteger value.

HLR Measurement Function.

. Valid for circuit switching.
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B.5 Measurements Related to the VLR

B.5.1 VLR Measurement Function

B.5.1.1 Attempted MS memory available notifications

A. This measurement provides the number of timesa VLR informsthe HLR that aMSis available for receiving
short messages once again (these are counted as attempts).

CC.
Transmission of a"MAP_READY_FOR_SM" service request (GSM 09.02 [7]).
. attM SMemoryAvailableNotifications.

A singleinteger value.

mm oo W

VLR Measurement Function.

G. Valid for circuit switching.

B.5.1.2 Successful MS memory available notifications

A. This measurement provides the number of timesa VLR successfully informsthe HLR that aMS is available for
receiving short messages once again.

B. CC.

O

Receipt of "MAP_READY_FOR_SM" service confirmation without "user error” parameter value
(GSM 09.02[7]).

. succM SMemoryAvailableNotifications.

A single integer value.

m m O

VLR Measurement Function.

G. Valid for circuit switching.

B.5.1.3 Attempted Identification requests to PVLRs

A. This measurement provides the number of identification information requests to the PVLR for subscribers
registering afresh in this VLR (these are counted as attempts).

CC.

Transmission of "MAP_SEND_IDENTIFICATION" service request (GSM 09.02 [7]).
. attldentificationReqToPVLRs.

A single integer value.

VLR Measurement Function.

@ Mmoo W

. Vdid for circuit switching.
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B.5.1.4 Successful Identification requests to PVLRs

A.

This measurement provides the number of successful identification requests to the PVLR for subscriber
registering afresh inthisVLR.

B. CC.

O

@ m m O

Receipt of "MAP_SEND_IDENTIFICATION" service confirmation without "user error" parameter value (GSM

09.02[7]).

. succldentificationReqToPVLRs.

A single integer value.

VLR Measurement Function.

. Vadlid for circuit switching.

B.5.1.5 Attempted page requests

O Mmoo w >

This measurement provides the number of page requests (these are counted as attempts).
CC.
Transmission of "MAP_PAGE" service request (GSM 09.02 [7]).

. attPageRegs.

A single integer value.

VLR Measurement Function.

. Vdid for circuit switching.

B.5.1.6 Successful page requests

O " m o o0 W >

This measurement provides the number of successful page requests.
CC.

Receipt of "MAP_PAGE" service confirmation without a"user error" parameter value (GSM 09.02 [7]).

. succPageRegs.

A single integer value.

VLR Measurement Function.

. Valid for circuit switching.

B.5.1.7 Attempted page requests per Location Area

O Mmoo w >

This measurement provides the number of page requests per Location Area (these are counted as attempts).

CC.
Transmission of "MAP_PAGE" service request (GSM 09.02 [7]).

. attPageRegsPerLocationArea.

An integer value per Location Area.

VLR Measurement Function.

. Vdid for circuit switching.
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B.5.1.8 Successful page requests per Location Area
A. This measurement provides the number of successful page requests per Location Area.
CC.
Receipt of "MAP_PAGE" service confirmation without a"user error" parameter value (GSM 09.02 [7]).
. succPageReqsPerLocationArea.

An integer value per Location Area.

mm o O W

VLR Measurement Function.

G. Vdid for circuit switching.

B.5.1.9 Attempted requests for Authentication sets sent to HLR by VLRs

A. This measurement provides the number of requests to the HLR by the VLR for Authentication sets (these are
counted as attempts).

B. CC.

O

Transmission of a"MAP_SEND_AUTHENTICATION_INFO" service request, requesting Authentication sets
(parameter " AuthenticationSetKind" present GSM 09.02 [7]).

. atRegForAuthSetsSentToHLR.

A single integer value.

mom O

VLR Measurement Function.

G. Vdid for circuit switching.

B.5.1.10 Successful received Authentication sets from HLR to VLRs
A. This measurement provides the number of successful requests for Authentication sets from the HLR to the VLR.
B. CC.

C. Receipt of a"MAP_SEND_AUTHENTICATION_INFQO" service confirmation, containing requested
Authentication sets parameter " AuthenticationSetList" present (GSM 09.02 [7]).

. succReceivedAuthSetsFromHLR.
A singleinteger value.

VLR Measurement Function.

@ m m O

. Vvalid for circuit switching.
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B.5.1.11 Empty responses to request for Authentication sets from HLR to

O

mom O

VLRs

This measurement provides the number of empty responses received by the VLR in response to requests for
Authentication sets (the implication is that the VLR will have to reuse old Authentication sets).

CC.

Receipt of a"MAP_SEND_AUTHENTICATION_INFO" service confirmation, no Authentication sets present
(GSM 09.02[7]).

. emptyResponsesForAuthFromHLR.

A single integer value.

VLR Measurement Function.

. Vadlid for circuit switching.

B.5.1.12 Attempted authentication procedures in VLR

A.

mm o O w

This measurement provides the number of authentication requests which are sent to the MSC (these are counted
as attempts).

CC.
Transmission of a"MAP_AUTHENTICATE" service request (GSM 09.02 [7]).

. attAuthProcsinVLR.

A single integer value.

VLR Measurement Function.

. Vdid for circuit switching.

B.5.1.13 Successful authentication procedures in the VLR

A.
B.

@ m m O

This measurement provides the number of successful authentication proceduresin the VLR.
CC.

Receipt of a"MAP_AUTHENTICATE" service confirmation, where the received SRES parameter value
matches value stored in the Location register (GSM 09.02 [7]).

. succAuthProcsinVLR.

A singleinteger value.

VLR Measurement Function.

. Vvalid for circuit switching.
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B.5.1.14 Attempted intra-VLR Location Updates

A.

This measurement provides the number of Location Updates, between Location areas of the same VLR (these
are counted as attempts).

B. CC.

@]

D.
E

F.

G.

. Receipt of "MAP_UPDATE_LOCATION_AREA" service indication, with previous Location Area

identification parameter referring to the Location Areaidentity of the sasme VLR (GSM 09.02 [7]).

attintraV L RLocationUpdates.

. A singleinteger value.

VLR Measurement Function.

Valid for circuit switching.

B.5.1.15 Successful intra-VLR Location Updates

A.
B.

mom O

This measurement provides the successful Location Updates between Location Areas of the same VLR.

CC.

. Transmission of "MAP_UPDATE_LOCATION_AREA" service response without "user error” parameter value,

for attempted intra-V LR Location Update (GSM 09.02 [7]).

. succlntraV L RL ocationUpdates.

A single integer value.

VLR Measurement Function.

. Vdid for circuit switching.

B.5.1.16 Attempted inter-VLR Location Updates

A.

O

@ m m O

This measurement provides the number of Location Updates between Location Areas of different VLR (these are
counted as attempts).

. CC.

Receipt of "MAP_UPDATE_LOCATION_AREA" service indication, with previous Location Area
identification parameter referring to the Location Areaidentity of the different VLR, or no previous VLR
identity (GSM 09.02 [7]).

. attinterVLRLocationUpdates.

A singleinteger value.

VLR Measurement Function.

. Vdid for circuit switching.
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B.5.1.17 Successful inter-VLR Location Updates

A.

This measurement provides the number of successful Location Updates between Location Areas of different
VLRs.

B. CC.

O

m o m O

Transmission of "MAP_UPDATE_LOCATION_AREA" service response without "user error" parameter value,
for attempted inter-VLR Location Update (GSM 09.02 [7]).

. succlnterVLRL ocationUpdates.

A single integer value.

VLR Measurement Function.

. Vadlid for circuit switching.

B.5.1.18 Arrivals of Visitors from other PLMNSs

A.

O

@ m m ©

This measurement provides the number of arrivals of visitors from other PLMNSsi.e. exclude own MS's returning
to HPLMN. This measurement hasto be taken in each VLR of the HPLMN to get the total.

CC.

Receipt of "MAP_UPDATE_LOCATION_AREA" service indication, the previous Location of the subscriber
was another PLMN (GSM 09.02 [7]).

. arrivalOfVisitorsFromOtherPLMNSs.

A single integer value.

VLR Measurement Function.

. Vdid for circuit switching.
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B.6

Measurements Related to the EIR

B.6.1 EIR Measurement Function

B.6.1.1 Number of received IMEI check requests

A.

mm oo W

This measurement provides the number of IMEI check requests received by the EIR.
CC.

Receipt of "MAP_CHECK_IMEI" service indication (GSM 09.02 [7]).

. nbrOfReceivedl M El CheckRegs.

A single integer value.

EIR Measurement Function.

. Valid for circuit and packet switching.

B.6.1.2 Number of white answers in EIR

mom O

. This measurement provides the number of white answers transmitted by the EIR.

CC.

Transmission of "MAP_CHECK_IMEI" service response containing an "equipment status' referring to a white
listed equipment (GSM 09.02 [7] and GSM 02.16 [1]).

. nbrOfWhiteAnsInEIR.

A single integer value.

EIR Measurement Function.

. Vdid for circuit and packet switching.

B.6.1.3 Number of grey answers in EIR

A.

B.

@ m m O

This measurement provides the number of grey answers transmitted by the EIR.
CC.

Transmission of "MAP_CHECK _IMEI" service response containing an "equipment status' referring to a grey
listed equipment (GSM 09.02 [7] and GSM 02.16 [1]).

. NbrOfGreyAnsInEIR.

A singleinteger value.

EIR Measurement Function.

. Vdid for circuit and packet switching.
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B.6.1.4 Number of black answers in EIR

A.
B.

mom O

This measurement provides the number of black answers transmitted by the EIR.

CC.

. Transmission of "MAP_CHECK_IMEI" service response containing an "equipment status' referring to a black

listed equipment (GSM 09.02 [7] and GSM 02.16 [1]).

. nbrOfBlackAnsInEIR.

A single integer value.

EIR Measurement Function.

. Valid for circuit and packet switching.

B.6.1.5 Number of unknown IMEI answers

@ m m O

. This measurement provides the number of unknown IMEI answers transmitted by the EIR.

. CC.

. Transmission of "MAP_CHECK _IMEI" service response containing a parameter "user error” referring to a

unknown equipment (GSM 09.02 [7]).

. nbrOfUnknownlMEIANsI nEIR.

A single integer value.

EIR Measurement Function.

. Vdid for circuit and packet switching.
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B.7 Measurements Related to the SMS IWMSC/GMSC

B.7.1 SMS Measurement Function
B.7.1.1 Attempted mobile originating SM Forwarding

A. This measurement provides the number of attempted short M essage forwarding handled by the interworking
MSC.

CC.
Receipt of "MAP_FORWARD_SHORT_MESSAGE" service indication (GSM 09.02 [7]).
. atMobileOriginatingSM Forwardings.

A singleinteger value.

mm o O @

SM S Measurement Function.

G. Valid for circuit and packet switching.

B.7.1.2 Successful mobile originating SM Forwarding

A. This measurement provides the number of successful short Message forwarding handled by the interworking
MSC.

B. CC.

O

Transmission of "MAP_FORWARD_SHORT_MESSAGE" service response without a"user error" parameter
value (GSM 09.02 [7]).

. succMobileOriginatingSM Forwardings.

A single integer value.

m m O

SM S Measurement Function

G. Validfor circuit and packet switching.

B.7.1.3 Attempted Mobile Terminating SM Forwarding

A. This measurement provides the number of short messages forwarding from SMS-GM SC to the service node,
MSC or SGSN (these are counted as attempts).

CC.
Transmission of a"MAP_FORWARD_SHORT_MESSAGE" service reguest (GSM 09.02 [7]).
. attMobileT erminatingSM Forwardings.

A single integer value.

mm o O W

SM'S Measurement Function.

G. Vdid for circuit and packet switching.

B.7.1.4 Successful Mobile Terminating SM Forwarding

A. This measurement provides the number of successful of short Message forwarding from SMS-GM SC to the
service node, MSC or SGSN.

B. CC.

C. Receipt of a"MAP_FORWARD_SHORT_MESSAGE" service response without a "user error" parameter value
(GSM 09.02[7]).
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D. succMobileTerminatingSM Forwardings.
E. A singleinteger value.
F. SMS Measurement Function.

G. Vdid for circuit and packet switching.
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B.8 Measurements Related to the SGSN

B.8.1 SGSN Measurement Function

B.8.1.1 LLC Measurements
B.8.1.1.1 Number of LLC frames sent

>

This measurement provides the number of LLC frames sent by the SGSN.
CC.

Transmission of LLC frame to a peer entity GSM TS 04.64 [24].

. nbrLIcFramesSent.

A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.

® o mm o o w

w

1.1.2 Number of LLC frames Received

This measurement provides the number of received LLC frames by the SGSN.

CC.

Receipt of aLLC frames from a peer entity and before any error checking(GSM TS 04.64).
. nbrLIcFramesReceived.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.

©® o m m o oo w >

o8]

.8.1.1.3 Erroneously received LLC frames detected by SGSN

>

This measurement provides the number of erroneously received LLC framesin case of error detection in the
SGSN (uplink transmission, SGSN).

CC.

Discard of areceived frame in the SGSN, GSM TS 04.64 [24].
. errLIcFramesDetectedBySgsn.

A singleinteger value.

SGSN Measurement Function.

@ m m U O W

. Vdlid for packet switching.
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B.8.1.1.4 Number of Retransmitted LLC frames in Acknowledge Mode

A.

G.

mm o O W

This measurement provides the number of retransmitted LL C framesin LLC acknowledge mode, detected in the

MS and signalled to the SGSN (downlink transmission, MS).
CC.

Receipt of aNACK or SACK frame from the peer entity (MS), GSM TS 04.64 [24].

. retransmittedL|cFramestoMs.

A singleinteger value.
SGSN Measurement Function.

Valid for packet switching.

B.8.1.2 SNDCP Measurements
B.8.1.2.1 Number of received SNDCP N-PDUs

>

B.

0o
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O Mmoo o0 W >

This measurement provides the number of incoming N-PDUs received by the SNDCP protocol.
CC.

Receipt of the "SN-DATA.ind" or "SN-UNITDATA.ind" primitive, GSM TS 04.65 [25].

. uplinkSndcpN pduReceived.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.
1.2.2 Number of received SNDCP N-PDU octets

This measurement provides the number of octetsin incoming N-PDUs received by the SNDCP protocol layer.

CC.

Receipt of the "SN-DATA.ind" or "SN-UNITDATA.ind" primitive,GSM TS 04.65 [25].

. uplinkSndcpOctetReceivedM ode.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.
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B.8.1.2.3 Number of sent SNDCP N-PDUs
A. This measurement provides the number of outgoing N-PDUs sent by the SNDCP protocol layer.
CC.
Sent of the"SN-DATA.req" and "SN-UNITDATA. req" primitive(GSM TS 04.65).
. downlinkSndcpNpduSent.
A single integer value.

SGSN Measurement Function.

@ m m U O W

. Vdlid for packet switching.
B.

(o]

1.2.4 Number of sent SNDCP N-PDU octets

This measurement provides the number of octets in outgoing N-PDUs sent by the SNDCP protocol layer.
CC.

Sent of the"SN-DATA.req" and "SN-UNITDATA. req" primitive(GSM TS 04.65).

. downlinkSndcpOctetSent.

A single integer value.

mm o O W P

SGSN Measurement Function.

®

. Vdlid for packet switching.

B.8.1.3 BSSGP Measurements.
FFS, to be defined.

B.8.1.4 MM Measurements
B.8.1.4.1 Attempted GPRS attach procedures

A. This measurement provides the number of attempted GPRS attach procedures initiated within this SGSN area.
CC.

Receipt of "ATTACH REQUEST" message from the M S, indicating a GPRS attach(GSM 04.08 [2]).

. attGprsAttach.

A single integer value.

SGSN Measurement Function.

@ m m o O W

. Valid for packet switching.
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B.8.1.4.2 Successful GPRS attach procedures

o8]

B.

A.

>

® o mm o o w

This measurement provides the number of successfully performed GPRS attach procedures within this SGSN
area.

CC.
Transmission of a"ATTACH ACCEPT" message to the MS, indicating a GPRS only attached (GSM 04.08 [2]).

. succGprsAttach.

A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

.8.1.4.3 Attempt of combined GPRS/IMSI attach procedures

This measurement provides the number of attempt of combined GPRS/IM S| attach procedures initiated within
this SGSN area.

B. CC.

C.

A.

D
E
F.
G
8

Receipt of "ATTACH REQUEST" message from the M S, indicating combined GPRSIMSI attach
(GSM 04.08[2)).

. attCombiAttach.

. A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.
1.4.4 Successfully combined GPRS/IMSI attach procedures

This measurement provides the number of successfully completed of Combined GPRS/IMSI attach procedures
initiated within this SGSN area.

B. CC.

O

@ m m O

Transmission of "ATTACH ACCEPT" message to the M S, indicating combined GPRS/IM S| attach (GSM 04.08
[2D).

. succCombi Attach.

A singleinteger value.

SGSN Measurement Function.

. Vadlid for packet switching.
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B.8.1.4.5 Attempted GPRS attach procedures with IMSI already attached

A. This measurement provides the number of attempted GPRS attach procedures, while IMSI is already attached.
The attempts initiated within this SGSN area are counted.

B. CC.

O

Receipt of "ATTACH REQUEST" Message from the MS, indicating GPRS attach while IMS] attached
(GSM 04.08[2]).

. atimsiAttach.
. A singleinteger value.

D
E
F. SGSN Measurement Function.
G. Vdlid for packet switching.

8

B.8.1.4.6 Successful GPRS attach procedures with IMSI already attached

A. This measurement provides the number of successfully performed GPRS attach procedures, while IMSI is
aready attached. The attempts initiated within this SGSN area are counted.

B. CC.

C Transmission of a"ATTACH ACCEPT" message to the MS, indicating a GPRS attach while IMSI attached
(GSM 04.08[2)).

succlmsiAttach.
A single integer value.

D
E
F. SGSN Measurement Function.
G. Valid for packet switching.

8

B.8.1.4.7 Number of attached subscriber
A. This measurement provides the number of attached subscriber within this SGSN area.

B. GAUGE.

O

The gauge will be incremented at transmission of a"ATTACH ACCEPT" message to the MS and will be
decremented at transmission of a"DETACH ACCEPT" message to the MS (GSM 04.08 [2]).

. nbrOfAttachedSub.
A singleinteger value.

SGSN Measurement Function.

@ m m ©

. Valid for packet switching.
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B.8.1.4.8 Mean number of attached subscriber

B.

w

A.
B.
C.

D
E
F.
G

8

A.

This measurement provides the arithmetic mean of the number of attached subscriber within this SGSN area.
GAUGE.

This measurement is obtained by sampling at a pre-defined interval (System designed), the number of
subscribers which are attached and then taking the arithmetic mean (GSM 04.08 [2]).

. meanNbrOfAttachedSub.

. A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

1.49 Maximum number of attached subscriber

This measurement provides the highest recorded value for the number of attached subscriber within this SGSN
area.

B. GAUGE.

@]

© o m m o

O Mmoo ® >

. This measurement is obtained by sampling at a pre-defined interval (System designed), the number of subscriber

which are "attached", and then taking the maximum of all such values at the end of the granularity period
(GSM 04.08[2)).

. maxNbrOfAttachedSub.

A single integer value.

SGSN Measurement Function.

. Vadlid for packet switching.
.8.1.4.10 Attempted GPRS detach procedures initiated by MS

. This measurement provides the number of attempted GPRS detach procedures within this SGSN area.

CC.

. Receipt of "DETACH REQUEST" message from the M S, indicating a GPRS detach(GSM 04.08 [2]).

. atGprsDetachMs.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.
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B.

w

w

© o mm U o0 w

8.1.4.11 Attempt of Combined GPRS/IMSI detach procedures initiated by MS

A. This measurement provides the number of attempted Combined GPRS/IMSI detach procedures M S-initiated
within this SGSN area.

B. CC.

O

Receipt of "DETACH REQUEST" message from the M S, indicating a Combined GPRS/IM S| detach
(GSM 04.08[2]).

. attCombiDetachMs.
A single integer value.
SGSN Measurement Function.

. Vdlid for packet switching.

© o mm o

.8.1.4.12 Attempt of IMSI detach procedures initiated by MS

>

This measurement provides the number of attempted IMSI detach procedures M S-initiated within this SGSN
area.

CC.

Receipt of "DETACH REQUEST" message from the MS, indicating aIMSI detach (GSM 04.08 [2]).
. atlmsiDetachMS.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.

1.4.13 Attempted GPRS detach procedures initiated by SGSN

This measurement provides the number of attempted GPRS detach procedures initiated by SGSN.
CC.

Transmission of a"DETACH REQUEST" message to the MS (GSM 04.08 [2]).

. attGprsDetachSgsn.

A single integer value.

SGSN Measurement Function.

O m m o o ®w >

. Valid for packet switching.
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B.8.1.4.14 Successful GPRS detach procedures initiated by SGSN

A.

B
C
D
E.
E
G

This measurement provides the number of successfully completed GPRS detach procedures SGSN-initiated
within this SGSN area.

. CC.
. Receipt of "DETACH ACCEPT" message fromthe MS (GSM 04.08 [2]).
. succGprsDetachSgsn.

A singleinteger value.

. SGSN Measurement Function.

. Vdlid for packet switching.

B.8.1.4.15 Attempted intra-SGSN Routing Area Update procedures initiated in this

A.

SGSN

This measurement provides the number of attempted intra-SGSN Routing Area Update procedures initiated
within this SGSN area.

B. CC.

O

D
E
F.
G

Receipt of a"ROUTING AREA UPDATE REQUEST" message from the M S, where the old RA and the new
RA are served by this SGSN (GSM 04.08 [2]).

. atlntraSgsnRaUpdate.

. A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.

B.8.1.4.16 Successful intra-SGSN Routing Area Update procedures initiated in this

>
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SGSN

This measurement provides the number of successfully performed intra-SGSN Routing Area Update procedures
initiated in this SGSN.

CC.
Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS, GSM 04.08 [2].

. succlntraSgsnRaUpdate.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.
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B.8.1.4.17 Attempted inter-SGSN Routing Area Update procedures initiated in this

A.

B
C
D.
E
F
G

SGSN

This measurement provides the number of attempted inter-SGSN Routing Area Update proceduresinitiated in
this SGSN, where the old RA is served by another SGSN, GSM 04.08 [2].

. CC.
. Receipt of an "ROUTING AREA UPDATE REQUEST" message from the MS,GSM 04.08 [2].

attl nter SgsnRalUpdate.

. A singleinteger value.
. SGSN Measurement Function.

. Valid for packet switching.

B.8.1.4.18 Successful inter-SGSN Routing Area Update procedures initiated in this

A.

G m m O O @

SGSN

This measurement provides the number of successfully completed inter-SGSN Routing Area Update procedures
in this SGSN.

CC.

. Receipt of a"ROUTING AREA UPDATE COMPLETE" message fromthe MS, GSM 04.08 [2].

. succlnterSgsnRaUpdate.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.
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B.8.1.5 Security
B.8.1.5.1 Attempted P-TMSI reallocation procedures

A. This measurement provides the number of attempted P-TM S| reallocation, or implicitly as part of the Location
Updating, proceduresin this SGSN.

CC.

Transmission of "P-TMS| REALLOCATION COMMAND" message by the SGSN, GSM 04.08 [2].
. atPTMSIRealloc.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.

® o mm o o0 w

w

.8.1.5.2 Successful P-TMSI reallocation procedures

>

This measurement provides the number of successfully performed P-TMSI reallocation proceduresin this
SGSN.

CC.

Receipt of "P-TMSI REALLOCATION COMPLETE" message by the SGSN, GSM 04.08 [2].
. succPTMSIRedlloc.

A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.

® o mm o o w

w

.8.1.5.3 Attempted requests for authentication sets sent to HLR by SGSN

>

This measurement provides the number of number of attempted requests for authentication sets, sent to the HLR
by SGSN, these are counted as attempts.

B. CC.

O

Transmission of a"MAP SEND_AUTHENTICATION_INFO" service request, requesting authentication sets
parameter " AuthenticationSetKind" present, GSM 09.02 [7].

. atRegAuthSetsSentToHIrBySgsn.
A singleinteger value.

SGSN Measurement Function.

G m m ©

. Vdlid for packet switching.
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B.8.1.5.4 Successful requests for authentication sets to HLR

A.

This measurement provides the number of successful requests for authentication sets that were sent from the
HLR to the SGSN.

B. CC.

0

D
E
F.
G

8

B.

A.

. Receipt of a"MAP SEND_AUTHENTICATION_INFO" service confirmation, containing requested

authentication sets (parameter " AuthenticationSetList" present GSM 09.02 [7].

. succRegAuthSetsHIr.

. A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

155 Empty responses to the request for authentication sets to the HLR

This measurement provides the number of empty responses to the request for authentication sets that were sent to
the HLR.

B. CC.

C.
D
E.
=

G.

Receipt of a"MAP_SEND_AUTHENTICATION_INFO " service confirmation, no Authentication sets present,
GSM 09.02 [7].

. emptyResponsesForAuthSetsFromHIr.

A single integer value.

. SGSN Measurement Function.

Valid for packet switching.

B.8.1.5.6 Attempt of authentication procedures started by SGSN

A.

@ M m o O W

This measurement provides the number of authentication procedures that are started within this SGSN area.

CC.

. Transmission of an "AUTHENTICATION AND CIPHERING REQUEST" message to the MS (GSM 04.08).

. atAuthinSgsn.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.
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B.8.1.5.7 Successful authentication procedures started by the SGSN

o

w

A.
B.

© o m m o

>
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This measurement provides the number of successful authentication procedures within this SGSN area.
CC.

Receipt of an"TAUTHENTICATION AND CIPHERING RESPONSE" message from the M S, where the receipt
SRES parameter value matches the value stored in the SGSN (GSM 04.08).

. succAuthlnSgsn.

A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

.1.5.8 Attempted ldentity Request procedures

This measurement provides the number of attempted I dentity Request procedures initiated by this SGSN.
CC.
Transmission of an "IDENTITY REQUEST" message to the MS (GSM 04.08).

. atldentityReq.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.

.8.1.5.9 Successful Identity Request procedures

This measurement provides the number of successfully completed Identity Request procedures initiated by this
SGSN.

CC.
Receipt of an "IDENTITY RESPONSE" message with IMSI by the SGSN from the MS (GSM 04.08).

. succldentityReq.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.
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B.8.1.6 State
B.8.1.6.1 Number of subscribers in the SGSN in STANDBY state.

w

B.

>

>
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This measurement provides the number of subscribersin 'STANDBY' state within this SGSN area.
GAUGE.

Transition of a GPRS subscriber registered in the SGSN into/from the operational state'STANDBY".

. nbrOf SubStandby.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.
.8.1.6.2 Mean number of subscribers in the SGSN in STANDBY state

This measurement provides the arithmetic mean of the number of subscriber in 'STANDBY' state within this
SGSN area.

B. Sl

C.

D
E
F.
G
8

O

G m m ©

This measurement is obtained by sampling at a pre-defined interval (System designed), the number of
subscribersin the STANDBY state, and then taking the arithmetic mean.

. meanNbrOfSubStandby.

. A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.

.1.6.3 Maximum number of subscribers in the SGSN in STANDBY state.
A.

This measurement provides the highest recorded value for number of subscribersin 'STANDBY' state within this
SGSN area.

GAUGE.

This measurement is obtained by comparing on an update of the actual number of subscribersinthe STANDBY
state, this value with the currently maximal value within the actual granularity period.

. maxNbrOf SubStandby.

A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.
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B.8.1.6.4 Number of subscribers in the SGSN in READY state

w

B.

A.

>
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This measurement provides the number of subscribersin 'READY" state within this SGSN area.
GAUGE.

Transition of a GPRS subscriber registered in the SGSN into/from the operational state 'READY'".

. nbrOfSubReady.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.
.8.1.6.5 Mean number of subscribers in the SGSN in READY state

This measurement provides the arithmetic mean of the number of subscriber in 'READY" state within this SGSN
area.

B. Sl

C.

D
E
F.
G
8

A.

This measurement is obtained by sampling at a pre-defined interval (System design), the number of subscribers
inthe READY state, and then taking the arithmetic mean.

. meanNbrOf SubReady.

. A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.
.1.6.6 Maximum number of subscribers in the SGSN in READY state

This measurement provides the highest recorded value for number of subscribersin 'READY" state within this
SGSN area.

B. GAUGE.

O

@ m m O

This measurement is obtained by comparing on an update of the actual number of subscribersin the READY
state, this value with the currently maximal value within the actual granularity period.

. maxNbrOf SubReady.

A single integer value.

SGSN Measurement Function.

. Vadlid for packet switching.
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B.8.1.7 Equipment

B.8.1.7.1 Number of transmitted check IMEI requests

w

B.

>

>
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This measurement provides the number of check IMEI requests sent to the EIR.
CC.
Transmission of "MAP_IMEI_CHECK" service request (GSM 09.02 [7]).

. nbrOfCheckMEIRequest.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.
8.1.7.2 Number of white answers in SGSN

This measurement provides the number of white list answers received from the EIR.

B. CC.

C.

D
E
F.
G
8

A.

Receipt of "MAP_IMEI_CHECK" service confirmation with parameter "equipment status' referring to the white
listed equipment.(GSM 09.02 and GSM 02.16).

. nbrOfWhiteAnswerInSgsn.

. A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.

1.7.3 Number of grey answers in SGSN

This measurement provides the number of grey list answers received from the EIR.

B. CC.

O

@ m m ©

Receipt of "MAP_IMEI_CHECK" service confirmation with parameter "eguipment status" referring to the grey
listed equipment.(GSM 09.02 and GSM 02.16).

. NbrOfGreyAnswerlnSgsn.

A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.
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B.8.1.7.4 Number of black answers in SGSN

A.
B.
C.

B.

A.

D
E
F.
G

8

This measurement provides the number of black list answers received from the EIR.
CC.

Receipt of "MAP_IMEI_CHECK" service confirmation with parameter "equipment status' referring to the black
listed equipment.(GSM 09.02 and GSM 02.16).

. nbrOfBlackAnswerlnSgsn.

. A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

1.75 Number of unknown IMEI answers

This measurement provides the number of unknown IMEI answers received from the EIR.

B. CC.

C.
D
E.
E

G.

Receipt of "MAP_IMEI_CHECK" service confirmation with parameter "equipment status’ referring to unknown
equipment.(GSM 09.02).

. nbrOfUnknownAnswerlnSgsn.

A single integer value.

. SGSN Measurement Function.

Valid for packet switching.

B.8.1.8 RRM Measurements
B.8.1.8.1 Attempt of packet switched paging procedures

A.

@ m m U O W

This measurement provides the number of attempted packet switched paging procedures, for GPRS services,
within this SGSN area. Theinitial paging procedures as well the repeated paging procedures are counted.

CC.
Transmission of "GMM-PAGING.req" message (GSM 08.18).

. attPacketSwitchingPaging.

A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.
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B.8.1.8.2 Unsuccessful packet switched paging procedures

o

w

A.

>

>
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This measurement provides the number of unsuccessful packet switched paging (GPRS) procedures within this
SGSN areg, i.e. packed switching paging procedures that are re-started when the previous attempt has timed out.

CC.

Receipt of timeout for the "GMM-PAGING.reg" message (GSM TS 08.18).

. unsuccPacketSwitchingPaging.

A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

.8.1.8.3 Attempt of packet switched paging procedures per Routing Area

This measurement provides the number of attempted packet switched paging procedures, for GPRS services,
within this Routing Area. Theinitial paging procedures as well the repeated paging procedures are counted.

CC.
Transmission of "GMM-PAGING.req" message (GSM 08.18).

. atPsPagingPerRoutingArea.

A single integer value per Routing Area.

SGSN Measurement Function.

. Vdlid for packet switching.

.8.1.8.4 Unsuccessful packet switched paging procedures per Routing Area

This measurement provides the number of unsuccessful packet switched paging (GPRS) procedures within this
Routing Ares, i.e. packed switching paging procedures that are re-started when the previous attempt has timed
out.

CC.
Receipt of timeout for the "GMM-PAGING.req" message (GSM 08.18).

. unsuccPsPagingPerRoutingArea.

A single integer value per Routing Area.

SGSN Measurement Function.

. Vadlid for packet switching.
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B.8.1.9 SM Measurements
B.8.1.9.1 Attempted PDP context activation procedures initiated by MS

A. This measurement provides the number of attempted PDP context activation procedures. These include the static
as well as the dynamic PDP addresses.

CC.

Receipt of a"Activate PDP Context Request" message from the MS (GSM 04.08).
. atActPdpContextM SPerSgsn.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.

® o mm o o0 w

w

.8.1.9.2 Successful PDP context activation procedures initiated by MS

>

This measurement provides the number of successfully completed PDP context activations. For these context
activations, the GGSN is updated successfully.

CC.

Transmission of a"Activate PDP Context Accept” message to the MS (GSM 04.08).
. succActPdpContextM SPerSgsn.

A singleinteger value.

SGSN Measurement Function.

. Valid for packet switching.

® o mm o o w

w

.8.1.9.3 Attempted dynamic PDP context activation procedures initiated by MS

>

This measurement provides the number of attempted PDP context activation requests where a dynamic PDP
addressisrequired to be used.

CC.

Receipt of a"Activate PDP Context Request” message from the MS with an empty PDP address (GSM 04.08).
. attActPdpContextDynM SPer Sgsn.

A singleinteger value.

SGSN Measurement Function.

@ m m U O W

. Valid for packet switching.
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B.8.1.9.4 Successful dynamic PDP context activation procedures initiated by MS

w

w

A.

This measurement provides the number of successfully completed PDP context activations where a dynamic
PDP addressis used.

B. CC.

O
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Transmission of a"Activate PDP Context Accept” message to the MS (GSM TS 04.08) when the PDP address
has been dynamically assigned.

. succActPdpDynContextDynM sPerSgsn.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.

1.95 Attempted PDP context deactivation procedures initiated by the MS

This measurement provides the number of PDP context deactivation procedures.
CC.
Receipt of a"Deactivate PDP Context Request" message from the MS (GSM 04.08).

. attDeactPdpContextM sPerSgsn.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.

.8.1.9.6 Successful PDP context deactivation procedures initiated by the MS

This measurement provides the number of successfully completed PDP context deactivations. For these context
deactivations, the GGSN is updated successfully (i.e. deletion of the PDP context).

CC.
Transmission of a"Deactivate PDP Context Accept” message to the MS (GSM 04.08).

. succDeactPdpContextM sPerSgsn.

A single integer value.

SGSN Measurement Function.

. Valid for packet switching.
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B.8.1.9.7 Attempted PDP context deactivation procedures initiated by the GGSN
A. This measurement provides the number of PDP context deactivation procedures initiated by the GGSN.

CC.

Receipt of a"Delete PDP Context Request” message from the GGSN (GSM 09.60).

. attDeactPdpContextGgsnPer Sgsn.

A single integer value.

SGSN Measurement Function.

. Vdlid for packet switching.

® o mm o o w

w

.8.1.9.8 Successful PDP context deactivation procedures initiated by the GGSN

>

This measurement provides the number of successfully handled PDP context deactivations initiated by the
GGSN. For these context deactivations, the M S has accepted the PDP context deactivation.

CC.

Transmission of a"Delete PDP Context Response” message to the GGSN (GSM 09.60).
. succDeactPdpContextGgsnPer Sgsn.

A single integer value.

SGSN Measurement Function.

Valid for packet switching.

® o mm o o w

o8]

.8.1.99 Number of subscribers with activated PDP context in SGSN

>

This measurement provides the number of mobile subscribers with activated PDP context (i.e. subscribers that
can send/receive GPRS packet data).

B. GAUGE.

O

Addition of first PDP context or removal of last PDP context in SGSN location register for a particular
subscriber.

. nbrSubswWithActivePdplnSgsn.
A single integer value.

SGSN Measurement Function.

@ m m O

. Vadlid for packet switching.
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B.8.1.9.10 Mean number of subscribers with activated PDP context in SGSN

B.

A.

This measurement provides the arithmetic mean number val ue of subscribers that have activated PDP context
(i.e. subscribers that can send/receive GPRS packet data).

B. Sl

0O

D
E
F.
G

8

A.

. This measurement is obtained by sampling at a pre-defined interval (System design), the number of subscribers

with activated PDP context in SGSN, and then taking the arithmetic mean.

. meanSubsWithActivePdplnSgsn.

. A singleinteger value.

SGSN Measurement Function.

. Vdlid for packet switching.

1.9.11 Maximum number of subscribers with activated PDP context in SGSN

This measurement provides the highest recorded value for number of subscribers with activated PDP contexts
(i.e. subscribers that can send/receive GPRS packet data).

B. GAUGE.

@]

@ m m O

. This measurement is obtained by comparing on an update of the actual number of subscribers with activated

PDP context in SGSN, this value with the currently maximal value within the actual granularity period.

. maxSubsWithActivePdplnSgsn.

A single integer value.

SGSN Measurement Function.

. Vadlid for packet switching.
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B.9 Measurements Related to the GGSN

B.9.1 GGSN Measurement Function

B.9.1.1 Number of PDP context activation procedures initiated by the MS
Per APN

A. This measurement provides the number of PDP context activation procedures initiated by the MS on a per APN
of the GGSN.

CC.
Receipt of a"Create PDP Context Request" message from the SGSN (GSM 09.60).
. attActPdpContextPerApnOfGgsn.

A singleinteger value.

mm o O @

GGSN Measurement Function.

G. Valid for packet switching.

B.9.1.2 Successful PDP context activation procedures initiated by the MS
Per APN

A. This measurement provides the number of successfully completed activation PDP context procedures initiated by
the MS on aper APN of the GGSN.

CC.
Transmission of "Create PDP Context Response" from GGSN (GSM 09.60).
. succActPdpContextPerApnOf Ggsn.

A single integer value.

mm o O W

GGSN Measurement Function.

G. Vdlid for packet switching.

B.9.1.3 Number of dynamic PDP context activation procedures initiated by
the MS Per APN

A. This measurement provides the number of dynamic PDP context activation procedures initiated by the MS where
adynamic PDP addressis requested on a per APN of the GGSN.

CC.
Receipt of a"Create PDP Context Request” message M S with an empty PDP address (GSM 09.60).
. atActPdpContextDynPerApnOfGgsn.

A singleinteger value.

mm o O W

GGSN Measurement Function.

G. Valid for packet switching.

B.9.1.4 Successful +dynamic PDP context activation procedures initiated by
the MS Per APN

A. This measurement provides the number of successfully attempted dynamic PDP context activation procedures
initiated by the MS where a dynamic PDP address is requested on aper APN of the GGSN.

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 124 ETSI TS 152 402 V15.0.0 (2018-09)

B. CC.

O

mom O

Transmission of "Create PDP Context Response" from GGSN (GSM 09.60), the PDP address has been
dynamically assigned.

. succActPdpContextDynPerApnOfGgsn.

A single integer value.

GGSN Measurement Function.

. Valid for packet switching.

B.9.1.5 Number of PDP context deactivation procedures initiated by the MS

mm o O W

Per APN

This measurement provides the number of PDP context deactivation procedures initiated by the M S on a per
APN of the GGSN.

CC.

Receipt of a"Delete PDP Context Request” message from the SGSN (GSM 09.60).

. attDeactPdpContextPerApnOfGgsn.

A singleinteger value.

GGSN Measurement Function.

. Vdlid for packet switching.

B.9.1.6 Successful PDP context deactivation procedures initiated by the MS

@ m m T O W

Per APN

This measurement provides the number of successfully completed PDP context deactivation proceduresinitiated
by the MS on a per APN of the GGSN.

CC.

Transmission of a"Delete PDP Context Response”" message to the SGSN (GSM TS 09.60).

. succDeactPdpContextPerApnOfGgsn.

A single integer value.

GGSN Measurement Function.

. Valid for packet switching.
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B.9.1.7 Number of PDP context deactivation procedures initiated by the

mm o O W

GGSN Per APN

This measurement provides the number of PDP context deactivation procedures initiated by the GGSN, on a per
APN of the GGSN.

CC.

Transmission of a " Deactivate PDP Context Request" message to the SGSN (GSM 09.60).

. atDeactPdpContextByGgsnPerApn.

A single integer value.

GGSN Measurement Function.

. Vdlid for packet switching.

B.9.1.8 Successful PDP context deactivation procedures initiated by the

@ m m U O W

GGSN Per APN

This measurement provides the number of successfully completed PDP context deactivation procedures initiated
by the GGSN, on aper APN of the GGSN.

CC.

Receipt of "Delete PDP Context Response” message from the SGSN (GSM 09.60).

. succDeactPdpContextByGgsnPerApn.

A singleinteger value.

GGSN Measurement Function.

. Vdlid for packet switching.

B.9.1.9 Number of active PDP context in GGSN Per APN

O Mmoo ® >

This measurement provides the number of active PDP context in this GGSN.
GAUGE.

Addition or removal of a PDP context in GGSN.

. nbrOfActivePdpContextsPerApnAtGgsn.

A single integer value.

GGSN Measurement Function.

. Valid for packet switching.
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B.9.1.10 Mean number of active PDP context in GGSN Per APN

A. This measurement is obtained by sampling at a pre-defined interval (System designed), the number of active
PDP context in GGSN per APN, and then taking the arithmetic mean.

Sl
Addition or removal of a PDP context in GGSN.
. meanNbrOfActivePdpContextsPerApnAtGgsn.

A single integer value.

mm o O W

GGSN Measurement Function.

G. Valid for packet switching.

B.9.1.11 Maximum number of PDP context in GGSN Per APN

A. This measurement is obtained by comparing on an update of the actual number of active PDP context in GGSN
per APN, this value with the currently maximal value within the actual granularity period.

GAUGE.

Addition a PDP context in GGSN.

. maxnbrOfActivePdpContextsPerApnAtGgsn.
A single integer value.

GGSN Measurement Function.

G m m O O @

. Vdlid for packet switching.

B.10 Monitoring of Power, Energy and Environmental
(PEE) parameters

Power, Energy and Environmental (PEE) parameters, combined with data volume measurements, are valuable
information for operators to measure the energy efficiency (EE) of their GSM network. Hence it is necessary to define
performance measurements related to GERAN PEE parameters such as power, energy, temperature, voltage, current,
humidity.
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Annex C (normative):
Performance Measurement Object Model

This annex to GSM 12.04 comprises the Object Model for Performance Measurement to complement the high level
Object Model in GSM 12.00 [8].

The whole management approach defined in GSM 12.00 [8] defines all entities of GSM network as managed functions.
These are BSS, MSC, HLR etc. and one or more of these can be contained in managed element and each of these
functions can contain it's own measurement function.

The SGSN and GGSN detailed, are additional to GSM 12.00 [8] due to the introduction of GPRS.
Model Structure and Content

The following measurement function model takes its basis from the proposed GSM 12.00 [8] high level model.
Figure C.1 shows the containment tree of all the measurement Object Classes. The formal GDMO definitions of the
Managed Object Classes concerning measurement functions are described in this clause, except the "log", whichis
described in annex D under data transfer requirements.
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Figure C.1: GSM 12.04 Performance Measurement Object Class Containment
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C.1 Measurement Managed Object Classes
C.1.1 object class from ITU-T ISO

The object class used by the present document is the simple scanner, as defined in SO 10164-13 [34]. Within the realm
of the present document, each "simpleScanner” instance is only required to scan attributes of "measurementFunction”
objects that are contained in the same "xxxFunction" object as the "simpleScanner" itself, where "xxx" stands for "bss’,

"msc”, "hir", "vir

,er', "sgsn, "ggsn” or "smsc”, respectively (see containment tree diagram on previous page).

C.1.2 DbscMeasurementFunction

bscMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES
requestForServicePackage
supports it",
requestForServicePerCausePackage
supports it",
interArrivalTimePackage
supports it",
pagingMessagePerBSCPackage
supports it",
immediateAssignmentProceduresPerBSCPackage
supports it",
internalHandoversintraCellPerBSCPackage
supports it",
internalHandoversPerBSCPackage
supports it",
internalHandoversPerCausePackage
supports it",
internalHandoverFailuresPerBSCPackage
supports it",
gprsPDUFlushReqPackage
supports it",
gprsPagingRequestPackage
supports it",
gprsinterArrivalPackage
supports it";
REGISTERED AS {gsm1204managedobjectClass 121};

C.1.3 cellMeasurementFunction

cellMeasurementFunction MANAGED OBJECT CLASS

DERIVED FROM

"Recommendation X.721: 1992": top;
CHARACTERIZED BY

basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES

pchagchQueuePackage

supports it",

pagingMess

agePackage

supports it",
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immediateAssignmentProceduresPackage
supports it",

immediateAssignmentProceduresPerCausePackage

supports it",

pageDiscardPackage

supports it",
durationOfPagingProceduresPackage
supports it",

tchAvailablePackage

supports it",

tchBusyPackage

supports it",
idleTCHsPeriInterferenceBandPackage
supports it",

tchSeizuresPackage

supports it",
tchAllocatedTimePackage

supports it",

tchBusyTimePackage

supports it",

tchQueuePackage

supports it",
lostRadioLinksPerTCHPackage
supports it",
sdcchAvailablePackage

supports it",

sdcchBusyPackage

supports it",
sdcchSeizuresPackage

supports it",
sdcchAllocatedTimePackage
supports it",

sdcchQueuePackage

supports it",
lostRadioLinksPerSDCCHPackage
supports it",
downlinkPowerControlPackage
supports it",
uplinkPowerControlPackage
supports it",
internalHandoversintraCellPackage
supports it",
incominglnternallnterCell[HandoversPackage
supports it",
outgoinglInternallinterCellHandoversPackage
supports it",
internalHandoverFailurePackage
supports it",
gprsPDCHAvailablePackage
supports it",
gprsPDCHOccupiedPackage
supports it",
gprsPDCHAllocatedPackage
supports it",
gprsPCCCHPagingPackage
supports it",
gprsPPCHQueueOnPCCCHPackage
supports it",
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gprsPDTCHAssignmentPackage PRESENT IF "an instance
supports it",
gprsPDTCHQueuePackage PRESENT IF "an instance
supports it",
gprsCSChangePackage PRESENT IF "an instance
supports it";

REGISTERED AS {gsm1204managedobjectClass 131};

C.1.4 internalHdoMeasurementFunction

internalHdoMeasurementFunction MANAGED OBJECT CLASS

DERIVED FROM
"Recommendation X.721: 1992": top;

CHARACTERIZED BY
basicMeasurementFunctionPackage,
internalHdoMeasurementFunctionPackage;

CONDITIONAL PACKAGES
incominglnternalinterCellPerCellHandoversPackage PRESENT IF "an instance

supports it",
outgoinginternalinterCellPerCellHandoversPackage PRESENT IF "an instance
supports it";
REGISTERED AS {gsm1204managedobjectClass 140};
internalHdoMeasurementFunctionPackage PACKAGE
BEHAVIOUR
internalHdoMeasurementFunctionBehaviour;
ATTRIBUTES
"gsm1220: 1993": adjacentCellld GET;

REGISTERED AS {gsm1204package 140};

internalHdoMeasurementFunctionBehaviour BEHAVIOUR

DEFINED AS

"This object is defined to contain the various optional measurement packages and will
exist in multiple instances. Creation is only allowed if the value of the adjacent cell
attribute is identical to the value of the adjacent cell attribute in one of the <HDO
adjacent Cell> objects. There can be one or more instance(s) of the HDO measurement
function for each created instance of <HDO adjacent cell> MOC. If the adjacent Cell
Object is re-named or deleted during the lifetime of  the
internalHdoMeasurementFunction of its associated internalHdoMeasurementFunction
then the corresponding internalHdoMeasurementFunction(s) is/are automatically
deleted, as the adjacent Cell Attribute of the mesurementFunction shall not be
changeable. The scanner may scan attributes of the object class in various
combinations and permutations of packages, and further may scan simultaneously as
many times as necessary within the processing limits of the network."

C.1.5 mscMeasurementFunction

mscMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES

classMarkPackage PRESENT IF "an instance
supports it",
mobileOriginatingCallsPackage PRESENT IF "an instance
supports it",
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mobileTerminatingCallsPackage

supports it",
mobileEmergencyCallsPackage

supports it",

cipheringModePackage

supports it",

interrogatingHLRPackage

supports it",
mobileOriginatingPointToPointSMPackage
supports it",
mobileTerminatingPointToPointSMPackage
supports it",

imeiRequestPackage

supports it",

whiteAnswersInMSCPackage

supports it",

greyAnswersInMSCPackage

supports it",

blackAnswersInMSCPackage

supports it",
unknownIMEIAnswersInMSCPackage
supports it",

callSetupServicePackage

supports it",
locationUpdatingServicePackage

supports it",
subscriberldentifiedWithTMSIPackage
supports it",
subscriberldentifiedWithIMSIPackage
supports it",

tmsiReallocationsPackage

supports it",
imsiDetachAttachProceduresPackage
supports it",
incomingExternallntraMSCHandoversPackage
supports it",
outgoingExternallntraMSCHandoversPackage
supports it",
incominglinterMSCHandoversPackage
supports it",
outgoinginterMSCHandoversPackage
supports it",
subsequentinterMSCHandoversToMACaPackage
supports it",
subsequentinterMSCHandoversToMACcPackage
supports it",

externalHandoversPackage

supports it",
externalHandoversPerCausePackage
supports it",
externalHandoverFailurePerMSCPackage
supports it";
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REGISTERED AS {gsm1204managedobjectClass 150},

C.1.6 externalHdoMeasurementFunction

externalHdoMeasurementFunction MANAGED OBJECT CLASS

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 132 ETSI TS 152 402 V15.0.0 (2018-09)

DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage,
externalHdoMeasurementFunctionPackage;
CONDITIONAL PACKAGES
incomingExternalintraMSCHandoversPerCellPackage PRESENT IF "an instance
supports it",
outgoingExternallntraMSCHandoversPerCellPackage PRESENT IF "an instance
supports it",
incomingExternallinterMSCHandoversPerCellPackage PRESENT IF "an instance
supports it",
outgoingExternalinterMSCHandoversPerCellPackage PRESENT IF "an instance
supports it";
REGISTERED AS {gsm1204managedobjectClass 160},

externalHdoMeasurementFunctionPackage PACKAGE

BEHAVIOUR
externalHdoMeasurementFunctionBehaviour;
ATTRIBUTES
observedCell GET,
adjacentCell GET;

REGISTERED AS {gsm1204package 160} ;

externalHdoMeasurementFunctionBehaviour BEHAVIOUR
DEFINED AS

"This object is defined to contain the various optional measurement packages and will
exist in multiple instances. It can only be instantiated if the cell attribute belongs to the
msc area which is served by the msc function that contain the external HDO
measurement function. The scanner may scan attributes of the object class in various
combinations and permutations of packages, and further may scan simultaneously as
many times as necessary within the processing limits of the network.";

C.1.7 hIrMeasurementFunction

hirMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES

msRoamingOutsideHPLMNPackage PRESENT IF "an instance
supports it",
authenticationSetsHLRToVLRPackage PRESENT IF "an instance
supports it",
insertSubscriberDataServicePackage PRESENT IF "an instance
supports it",
locationUpdatePackage PRESENT IF "an instance
supports it",
ssRelatedOperationsinHLRPackage PRESENT IF "an instance
supports it",
requestForSMRoutingPackage PRESENT IF "an instance
supports it",
smDeliveryStatusReportProceduresPackage PRESENT IF "an instance
supports it",
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sendAlertsPackage PRESENT IF "an instance
supports it",
requestForMSRNPackage PRESENT IF "an instance
supports it";

REGISTERED AS {gsm1204managedobjectClass 170};

C.1.8 virMeasurementFunction

virMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES

msMemoryAvailableNotificationsPackage PRESENT IF "an instance
supports it",
identificationRequestToPVLRPackage PRESENT IF "an instance
supports it",
pageRequestPackage PRESENT IF "an instance
supports it",
pageRequestPerLocationAreaPackage PRESENT IF "an instance
supports it",
authenticationSetsVLRToHLRPackage PRESENT IF "an instance
supports it",
authenticationinVLRPackage PRESENT IF "an instance
supports it",
intraVLRLocationUpdatePackage PRESENT IF "an instance
supports it",
interVLRLocationUpdatePackage PRESENT IF "an instance
supports it",
visitorsFromOtherPLMNPackage PRESENT IF "an instance
supports it";

REGISTERED AS {gsm1204managedobjectClass 180};

C.1.9 eirMeasurementFunction

eirMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES
receivedIMEIcheckRequestPackage PRESENT IF "an instance supports it",

whiteAnswersInEIRPackage PRESENT IF "an instance supports it",
greyAnswersInEIRPackage PRESENT IF "an instance supports it",
blackAnswersIinEIRPackage PRESENT IF "an instance supports it",

unknownIMEIAnswersInEIRPackage PRESENT IF "an instance supports it";
REGISTERED AS {gsm1204managedobjectClass 190};

C.1.10 smsMeasurementFunction

smsMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
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CHARACTERIZED BY
basicMeasurementFunctionPackage;

CONDITIONAL PACKAGES
mobileOriginatingSMForwardingPackage
supports it",
mobileTerminatingSMForwardingPackage
supports it";

REGISTERED AS {gsm1204managedobjectClass 1101};

PRESENT IF "an instance

PRESENT IF "an instance

C.1.11 sgsnMeasurementFunction

sgsnMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES

sgsnLLCPackage PRESENT IF "an instance
supports it",
sgsnSNDCPPackage PRESENT IF "an instance
supports it",
gprsAttachPackage PRESENT IF "an instance
supports it",
gprsiIMSIAttachPackage PRESENT IF "an instance
supports it",

gprsiIMSIAlreadyAttachedPackage
supports it",
gprsAttachedSubscribersPackage
supports it",
gprsMSDetachPackage

supports it",
gprsSGSNDetachPackage
supports it",

gprsRouting AreaUpdatePackage
supports it",
pTMSIReallocationPackage
supports it",
sgsnHLRAuthenticationPackage
supports it",
sgsnAuthenticationProcPackage
supports it",
sgsnldentityRequestPackage
supports it",
sgsnCipheringModePackage
supports it",
gprsSubsStandbyStatePackage
supports it",
gprsSubsReadyStatePackage
supports it",
sgsnIMEICheckRequestsPackage
supports it",
whiteAnswersInSGSNPackage
supports it",
greyAnswersInSGSNPackage
supports it",
blackAnswersiInSGSNPackage
supports it",
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unknownIMEIAnswersInSGSNPackage
supports it",

sgsnPacketSwitched PagingPackage

supports it",

sgsnPacketSwitched PagingPerRAPackage
supports it",
sgsnPDPContextActivationByMSPackage
supports it",
sgsnDynamicPDPContextActivationByMSPackage
supports it",
sgsnPDPContextDeactivationByMSPackage
supports it",
sgsnPDPContextDeactivationByGGSNPackage
supports it",
subscriberPDPContextsInNSGSNPackage
supports it";
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PRESENT IF "an instance

PRESENT IF "an instance

PRESENT IF "an instance

PRESENT IF "an instance

PRESENT IF "an instance

PRESENT IF "an instance

REGISTERED AS {gsm1204managedobjectClass 1110};

C.1.12 ggsnMeasurementFunction

ggsnMeasurementFunction MANAGED OBJECT CLASS
DERIVED FROM
"Recommendation X.721: 1992": top;
CHARACTERIZED BY
basicMeasurementFunctionPackage;
CONDITIONAL PACKAGES

ggsnPDPContextActivationByMSPackage
supports it",
ggsnDynamicPDPContextActivationByMSPackage
supports it",
ggsnPDPContextDeactivationByMSPackage
supports it",
ggsnPDPContextDeactivationByGGSNPackage
supports it",

ActivePDPContextsAtGGSNPackage

supports it";

REGISTERED AS {gsm1204managedobjectClass 1120}
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C.2 Measurement Package Definitions

The following describes the individual measurements defined in GSM 12.04, annex B, as packages of attributes to be
referenced by the appropriate managed object class.

C.2.1 General Measurement Function Packages

C.2.1.1 basicMeasurementFunctionPackage

basicMeasurementFunctionPackage PACKAGE
BEHAVIOUR
generalMeasurementFunctionBehaviour;
ATTRIBUTES
measurementFunctionld GET;
NOTIFICATIONS
"Recommendation X.721: 1992": objectCreation,
"Recommendation X.721: 1992": objectDeletion;
REGISTERED AS {gsm1204package 211};

C.2.2 BSC Measurement Function Related Packages

C.2.2.1 requestForServicePackage

requestForServicePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
unsuccRegsForService GET,;
REGISTERED AS {gsm1204package 221},

C.2.2.2 requestForServicePerCausePackage

requestForServicePerCausePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
unsuccRegsForServicePerCause GET,
REGISTERED AS {gsm1204package 222};

C.2.2.3 interArrivalTimePackage

interArrivalTimePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanlinterArrivalTime GET;
REGISTERED AS {gsm1204package 223};
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C.2.2.4 pagingMessagePerBSCPackage

pagingMessagePerBSCPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attTransOfPagingMessagesPerBSC GET,
unsuccTransOfPagingMessagesPerBSC GET,;

REGISTERED AS {gsm1204package 224};
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C.2.2.5 immediateAssignmentProceduresPerBSCPackage

immediateAssignmentProceduresPerBSCPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attimmediateAssingProcsPerBSC GET,
succlmmediateAssingProcsPerBSC GET;

REGISTERED AS {gsm1204package 225};

C.2.2.6 internalHandoversintraCellPerBSCPackage

internalHandoversintraCellPerBSCPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
succlnternalHDOsIntraCellPerBSC GET,
unsucclnternalHDOsIntraCellPerBSC GET,;

REGISTERED AS {gsm1204package 226};

C.2.2.7 internalHandoversPerBSCPackage

internalHandoversPerBSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
succlnternalHDOsPerBSC GET;
REGISTERED AS {gsm1204package 227},

C.2.2.8 internalHandoversPerCausePackage

internalHandoversPerCausePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
succlnternalHDOsPerCause GET;
REGISTERED AS {gsm1204package 228};

C.2.2.9 internalHandoverFailuresPerBSCPackage

internalHandoverFailuresPerBSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
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ATTRIBUTES
unsucclnternalHDOsWithReconnectionPerBSC GET,
unsucclnternalHDOsWithLossOfConnectionPerBSC GET;
REGISTERED AS {gsm1204package 229},

C.2.2.10 gprsPDUFlushReqgPackage

gprsPDUFlushRegPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
FlushRegReceived GET;

REGISTERED AS {gsm1204package 2210},

C.2.2.11 gprsPagingRequestPackage

gprsPagingRequestPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
pagingRegReceivedfromSGSN GET;
REGISTERED AS {gsm1204package 2211};

C.2.2.12 gprsinterArrivalPackage

gprsinterArrivalPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanPSiInterArrivalTime GET;

REGISTERED AS {gsm1204package 2212};

C.2.3 CELL Measurement Function Related Packages
C.2.3.1 pchagchQueuePackage

pchagchQueuePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanPCHAGCHQueuelLength GET;
REGISTERED AS {gsm1204package 231};

C.2.3.2 pagingMessagePackage

pagingMessagePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attTransOfPagingMessagesThePCH GET,
unsuccTransOfPagingMessagesThePCH GET;

REGISTERED AS {gsm1204package 232};
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C.2.3.3 immediateAssignmentProceduresPackage

immediateAssignmentProceduresPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attimmediateAssingProcs GET,
succlmmediateAssingProcs GET;

REGISTERED AS {gsm1204package 233};

C.2.3.4 immediateAssignmentProceduresPerCausePackage

immediateAssignmentProceduresPerCausePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attimmediateAssingProcsPerCause GET,
succlmmediateAssingProcsPerCause GET;

REGISTERED AS {gsm1204package 234};

C.2.3.5 pageDiscardPackage

pageDiscardPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfPagesDiscardedFromPCHQueue GET;
REGISTERED AS {gsm1204package 235};

C.2.3.6 durationOfPagingProceduresPackage

durationOfPagingProceduresPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanDurationOfSuccPagingProcs GET;
REGISTERED AS {gsm1204package 236};

C.2.3.7 tchAvailablePackage

tchAvailablePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfAvailableTCHs GET,;
REGISTERED AS {gsm1204package 237};

C.2.3.8 tchBusyPackage

tchBusyPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
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ATTRIBUTES
meanNbrOfBusyTCHs GET,
maxNbrOfBusyTCHs GET;

REGISTERED AS {gsm1204package 238};

C.2.3.9 idleTCHsPerInterferenceBandPackage

idleTCHPerInterferenceBandPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanNbrOfldleTCHsPerlnterferenceBand GET;
REGISTERED AS {gsm1204package 239};

C.2.3.10 tchSeizuresPackage

tchSeizuresPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attTCHSeizures GET,
succTCHSeizures GET,
attTCHSeizuresMeetingTCHBIlockedState GET;

REGISTERED AS {gsm1204package 2310};

C.2.3.11 tchAllocatedTimePackage

tchAllocatedTimePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
allAvailableTCHAllocatedTime GET;
REGISTERED AS {gsm1204package 2311};

C.2.3.12 tchBusyTimePackage

tchBusyTimePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanTCHBusyTime GET;
REGISTERED AS {gsm1204package 2312},

C.2.3.13 tchQueuePackage

tchQueuePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanTCHQueuelLength GET;
REGISTERED AS {gsm1204package 2313},
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C.2.3.14 lostRadioLinksPerTCHPackage

lostRadioLinksPerTCHPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfLostRadioLinksTCH
REGISTERED AS {gsm1204package 2314};

C.2.3.15 sdcchAvailablePackage

sdcchAvailablePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfAvailableSDCCHs
REGISTERED AS {gsm1204package 2315};

C.2.3.16 sdcchBusyPackage

sdcchBusyPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanNbrOfBusySDCCHs
maxNbrOfBusySDCCHs
REGISTERED AS {gsm1204package 2316},

C.2.3.17 sdcchSeizuresPackage

sdcchSeizuresPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES

attSDCCHSeizuresMeetingSDCCHBIlockedState

REGISTERED AS {gsm1204package 2317},

C.2.3.18 sdcchAllocatedTimePackage

sdcchAllocatedTimePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
allAvailableSDCCHAllocatedTime
REGISTERED AS {gsm1204package 2318};

C.2.3.19 sdcchQueuePackage

sdcchQueuePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanSDCCHQueuelength
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REGISTERED AS {gsm1204package 2319},

C.2.3.20 lostRadioLinksPerSDCCHPackage

lostRadioLinksPerSDCCHPackage PACKAGE
BEHAVIOUR

generalMeasurementPackageBehaviour;
ATTRIBUTES

nbrOfLostRadioLinksSDCCH GET;
REGISTERED AS {gsm1204package 2320};

C.2.3.21 downlinkPowerControlPackage

downlinkPowerControlPackage PACKAGE
BEHAVIOUR

generalMeasurementPackageBehaviour;
ATTRIBUTES

relativeTimeDLPowerControlAtMax GET;
REGISTERED AS {gsm1204package 2321};

C.2.3.22 uplinkPowerControlPackage

uplinkPowerControlPackage PACKAGE
BEHAVIOUR

generalMeasurementPackageBehaviour;
ATTRIBUTES

relativeTimeULPowerControlAtMax GET;
REGISTERED AS {gsm1204package 2322},

C.2.3.23 internalHandoversintraCellPackage

internalHandoversintraCellPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
succlnternalHDOslIntraCell GET,
unsucclinternalHDOsIntraCell GET;

REGISTERED AS {gsm1204package 2323},

C.2.3.24 incomingInternallnterCellHandoversPackage

incominglnternallnterCell[HandoversPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attincominglinternalinterCellHDOs GET,
succlncominglinternalinterCellHDOs GET,;

REGISTERED AS {gsm1204package 2324},
C.2.3.25 outgoinglnternalinterCellHandoversPackage

outgoinglinternalinterCellHandoversPackage PACKAGE
BEHAVIOUR
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generalMeasurementPackageBehaviour;
ATTRIBUTES
attOutgoinglinternalinterCellHDOs
succOutgoinglnternalinterCellHDOs
REGISTERED AS {gsm1204package 2325},

C.2.3.26 internalHandoverFailurePackage

internalHandoverFailurePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
unsuccHDOsWithReconnection
unsuccHDOsWithLossOfConnection
REGISTERED AS {gsm1204package 2326},

C.2.3.27 gprsPDCHAvailablePackage

gprsPDCHAvailablePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
availablePDCH
meanNbrAvailablePDCH
maxNbrAvailablePDCH
minNbrAvailablePDCH
REGISTERED AS {gsm1204package 2327},

C.2.3.28 gprsPDCHOccupiedPackage

gprsPDCHOccupiedPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanNbrOfOccPDCH
maxNbrOfOccPDCH
minNbrOfOccPDCH
REGISTERED AS {gsm1204package 2328};

C.2.3.29 gprsPDCHAIllocatedPackage

gprsPDCHAIllocatedPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
availablePDCH AllocatedTime GET;
REGISTERED AS {gsm1204package 2329},

C.2.3.30 gprsPCCCHPagingPackage

gprsPCCCHPagingPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
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ATTRIBUTES
nbrPacketPagingMessagesPCHOnPCCCH GET;
REGISTERED AS {gsm1204package 2330},

C.2.3.31 gprsPPCHQueueOnPCCCHPackage

gprsPPCHQueueOnPCCCHPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanPPCHPAGCHQueuelLengthOnPCCCH GET,
nbrOfPSPagesDiscardedFromPPCHQueueOnPCCCH GET;
REGISTERED AS {gsm1204package 2331},

C.2.3.32 gprsPDTCHAssignmentPackage

gprsPDTCHAssignmentPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attPCRegAssPerCause GET,
succPDTCHAssProcsPerCause GET,
succPDTCHSeizures GET;

REGISTERED AS {gsm1204package 2332};

C.2.3.33 gprsPDTCHQueuePackage

gprsPDTCHQueuePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanPacketQueuelength GET;
REGISTERED AS {gsm1204package 2333};

C.2.3.34 gprsCSChangePackage

gprsCSChangePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfServiceChanges GET;
REGISTERED AS {gsm1204package 2334},

C.2.4 internal HDO Measurement Function Related Packages

C.2.4.1 incominginternalinterCellPerCellHandoversPackage

incominglnternalinterCellPerCellHandoversPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attincominglinternalinterCellHDOsPerOriginatingCell GET,
succlncominglnternalinterCellHDOsPerOriginatingCell GET;
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REGISTERED AS {gsm1204package 241},

C.2.4.2 outgoinglnternallnterCellPerCellHandoversPackage

outgoinginternalinterCellPerCellHandoversPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attOutgoinglInternalinterCellHDOsPerTargetCellGET,
succOutgoinginternallinterCellHDOsPerTargetCell GET;

REGISTERED AS {gsm1204package 242};

C.2.5 MSC Measurement Function Related Packages
C.2.5.1 classMarkPackage

classMarkPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfClassMarkUpdates GET;
REGISTERED AS {gsm1204package 251},

C.2.5.2 mobileOriginatingCallsPackage

mobileOriginatingCallsPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attMobileQOriginatingCalls GET,
succMobileOriginatingCalls GET,
ansMobileOriginatingCalls GET;

REGISTERED AS {gsm1204package 252};

C.2.5.3 mobileTerminatingCallsPackage

mobileTerminatingCallsPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attMobileTerminatingCalls GET,
succMobileTerminatingCalls GET,
ansMobileTerminatingCalls GET;

REGISTERED AS {gsm1204package 253};

C.2.5.4 mobileEmergencyCallsPackage

mobileEmergencyCallsPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attMobileEmergencyCalls GET,
succMobileEmergencyCalls GET,
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ansMobileEmergencyCalls GET;
REGISTERED AS {gsm1204package 254};

C.2.5.5 cipheringModePackage

cipheringModePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attCipheringModeControlProcs GET,
succCipheringModeControlProcs GET;

REGISTERED AS {gsm1204package 255};

C.2.5.6 interrogatingHLRPackage

interrogatingHLRPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attinterrogationOfHLRsForRouting GET,
succlnterrogationOfHLRsMSRNObtained GET,
succlnterrogationOfHLRsCallForwarding GET;

REGISTERED AS {gsm1204package 256};

C.2.5.7 mobileOriginatingPointToPointSMPackage

mobileOriginatingPointToPointSMPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attOpForMobileOriginatingPointToPointSMs GET,
succOpForMobileOriginatingPointToPointSMs GET;

REGISTERED AS {gsm1204package 257};

C.2.5.8 mobileTerminatingPointToPointSMPackage

mobileTerminatingPointToPointSMPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attOpForMobileTerminatingPointToPointSMs GET,
succOpForMobileTerminatingPointToPointSMs GET,;

REGISTERED AS {gsm1204package 258};

C.2.5.9 imeiRequestPackage

imeiRequestPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfTransCheckIMEIRequests GET;

REGISTERED AS {gsm1204package 259};
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C.2.5.10 whiteAnswersInMSCPackage

whiteAnswersInMSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfWhiteAnsInMSC GET;
REGISTERED AS {gsm1204package 2510};

C.2.5.11 greyAnswersinMSCPackage

greyAnswersinMSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfGreyAnsIinMSC GET,;
REGISTERED AS {gsm1204package 2511};

C.2.5.12 blackAnswersInMSCPackage

blackAnswersinMSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfBlackAnsInMSC GET,;
REGISTERED AS {gsm1204package 2512},

C.2.5.13 unknownIMEIAnswersInMSCPackage

unknownIMEIAnswersInMSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfUnknownIMEIANSINMSC GET;
REGISTERED AS {gsm1204package 2513},

C.2.5.14 callSetupServicePackage

callSetupServicePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanTimeToCallSetupService GET;
REGISTERED AS {gsm1204package 2514};

C.2.5.15 locationUpdatingServicePackage

locationUpdatingServicePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
meanTimeToLocationUpdateService GET;
REGISTERED AS {gsm1204package 2515};
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C.2.5.16 subscriberldentifiedWithTMSIPackage

subscriberldentifiedWithrTMSIPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
transSubldentifiedWithTMSI GET;
REGISTERED AS {gsm1204package 2516};

C.2.5.17 subscriberldentifiedWithIMSIPackage

subscriberldentifiedWithIMSIPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
transSubldentifiedWithIMSI GET;
REGISTERED AS {gsm1204package 2517};

C.2.5.18 tmsiReallocationsPackage

tmsiReallocationsPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attTMSIReallocations GET,
succTMSIReallocations GET;

REGISTERED AS {gsm1204package 2518},

C.2.5.19 imsiDetachProceduresPackage

imsiDetachProceduresPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
imsiDetachProcs GET,
imsiAttachProcs GET,

REGISTERED AS {gsm1204package 2519},

C.2.5.20 incomingExternalintraMSCHandoversPackage

incomingExternallntraMSCHandoversPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attincomingExternalintraMSCHDOs GET,
succlncomingExternalintraMSCHDOs GET,;

REGISTERED AS {gsm1204package 2520},
C.2.5.21 outgoingExternalintraMSCHandoversPackage

outgoingExternalintraMSCHandoversPackage PACKAGE
BEHAVIOUR
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generalMeasurementPackageBehaviour;

ATTRIBUTES
attOutgoingExternallntraMSCHDOs GET,
succOutgoingExternalintraMSCHDOs GET;

REGISTERED AS {gsm1204package 2521},

C.2.5.22 incomingIinterMSCHandoversPackage

incominginterMSCHandoversPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attincominginterMSCHDOs GET,
succlncominginterMSCHDOs GET;

REGISTERED AS {gsm1204package 2522},

C.2.5.23 outgoingIinterMSCHandoversPackage

outgoinginterMSCHandoversPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attOutgoingInterMSCHDOs GET,
succOutgoinginterMSCHDOs GET;

REGISTERED AS {gsm1204package 2523};

C.2.5.24 subsequentinterMSCHandoversToMACaPackage

subsequentinterMSCHandoversToMACaPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attSubsequentinterMSCHDOsMSCa GET,
succSubsequentinterMSCHDOsMSCa GET,

REGISTERED AS {gsm1204package 2524};

C.2.5.25 subsequentinterMSCHandoversToMACcPackage

subsequentinterMSCHandoversToMACcPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attSubsequentinterMSCHDOsMSCc GET,
succSubsequentinterMSCHDOsMSCc GET,;

REGISTERED AS {gsm1204package 2525};

C.2.5.26 externalHandoversPackage

externalHandoversPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
externalHDOs GET;
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REGISTERED AS {gsm1204package 2526},

C.2.5.27 externalHandoversPerCausePackage

externalHandoversPerCausePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
externalHDOsPerCause GET;
REGISTERED AS {gsm1204package 2527};

C.2.5.28 externalHandoverFailurePerMSCPackage

externalHandoverFailurePerMSCPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
unsuccExternHDOsWithReconnectionPerMSC GET,
unsuccExternHDOsWithLossOfConnectionPerMSC ~ GET;
REGISTERED AS {gsm1204package 2528};

C.2.6 external HDO Measurement Function Related Packages

C.2.6.1 incomingExternalintraMSCHandoversPerCellPackage

incomingExternallintraMSCHandoversPerCellPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attincomingExternallntraMSCHDOsPerOriginatingCell GET,
succlncomingExternallntraMSCHDOsPerOriginatingCell GET;

REGISTERED AS {gsm1204package 261};

C.2.6.2 outgoingExternalintraMSCHandoversPerCellPackage

outgoingExternallntraMSCHandoversPerCellPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attOutgoingExternallntraMSCHDOsPerTargetCell GET,
succOutgoingExternalintraMSCHDOsPerTargetCell GET;

REGISTERED AS {gsm1204package 262};

C.2.6.3 incomingExternalinterMSCHandoversPerCellPackage

incomingExternalinterMSCHandoversPerCellPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attincominglnterMSCHDOsPerOriginatingCell GET,
succlncominglnterMSCHDOsPerOriginatingCell GET,;

REGISTERED AS {gsm1204package 263};
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C.2.6.4 outgoingExternalinterMSCHandoversPerCellPackage

outgoingExternallnterMSCHandoversPerCellPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attOutgoingInterMSCHDOsPerTargetCell GET,
succOutgoinginterMSCHDOsPerTargetCell GET;
REGISTERED AS {gsm1204package 264};

C.2.7 HLR Measurement Function Related Packages
C.2.7.1 msRoamingOutsideHPLMNPackage

msRoamingOutsideHPLMNPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfCurrentMSsRoamingOutsideHPLMN GET;
REGISTERED AS {gsm1204package 271};

C.2.7.2 authenticationSetsHLRToVLRPackage

authenticationSetsHLRToVLRPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attReqForAuthSetsReceivedByHLRFromVLRs GET,
succReturnedAuthSetsFromHLRToOVLRs GET,
emptyResponsesForAuthSetsFromHLRToVLRs GET,;

REGISTERED AS {gsm1204package 272};

C.2.7.3 insertSubscriberDataServicePackage

insertSubscriberDataServicePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attinsertSubDataService GET,
succlnsertSubDataService GET;

REGISTERED AS {gsm1204package 273};

C.2.7.4 locationUpdatePackage

locationUpdatePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attLocationUpdate GET,
succLocationUpdate GET;

REGISTERED AS {gsm1204package 274},
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C.2.7.5 ssRelatedOperationsinHLRPackage

ssRelatedOperationsinHLRPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attSSRelatedOperationsInHLR
succSSRelatedOperationsinHLR
REGISTERED AS {gsm1204package 275};

C.2.7.6 requestForSMRoutingPackage

requestForSMRoutingPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attRegForSMRoutingInfo
succRegForSMRoutinginfo
REGISTERED AS {gsm1204package 276};

GET,
GET,;

GET,
GET,;

C.2.7.7 smbDeliveryStatusReportProceduresPackage

smDeliveryStatusReportProceduresPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attSMDeliveryStatusReportProcs
succSMDeliveryStatusReportProcs
REGISTERED AS {gsm1204package 277},

C.2.7.8 sendAlertsPackage

sendAlertsPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attNbrOfSendAlerts
succNbrOfSendAlerts
REGISTERED AS {gsm1204package 278};

C.2.7.9 requestForMSRNPackage

requestForMSRNPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attRegForMSRN
succReqForMSRN
REGISTERED AS {gsm1204package 279},
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C.2.8 VLR Measurement Function Related Packages

C.2.8.1 msMemoryAvailableNotificationsPackage

msMemoryAvailableNotificationsPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attMSMemoryAvailableNotifications GET,
succMSMemoryAvailableNatifications GET;

REGISTERED AS {gsm1204package 281};

C.2.8.2 identificationRequestToPVLRPackage

identificationRequestToPVLRPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attldentificationReqToPVLRs GET,
succldentificationReqToPVLRs GET;

REGISTERED AS {gsm1204package 282};

C.2.8.3 pageRequestPackage

pageRequestPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attPageReqs GET,
succPageReqs GET;

REGISTERED AS {gsm1204package 283};

C.2.8.4 pageRequestPerLocationAreaPackage

pageRequestPerLocationAreaPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attPageRegsPerLocationArea GET,
succPageReqsPerLocationArea GET;

REGISTERED AS {gsm1204package 284};

C.2.8.5 authenticationSetsVLRToHLRPackage

authenticationSetsVLRToHLRPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attReqForAuthSetsSentToHLR GET,
succReceivedAuthSetsFromHLR GET,
emptyResponsesForAuthFromHLR GET,;

REGISTERED AS {gsm1204package 285};
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C.2.8.6 authenticationinVLRPackage

authenticationinVLRPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attAuthProcsInVLR
succAuthProcsInVLR
REGISTERED AS {gsm1204package 286};

C.2.8.7 intraVLRLocationUpdatePackage

intraVLRLocationUpdatePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attintraVLRLocationUpdates
succlntraVLRLocationUpdates
REGISTERED AS {gsm1204package 287};

C.2.8.8 interVLRLocationUpdatePackage

interVLRLocationUpdatePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attinterVLRLocationUpdates
succlnterVLRLocationUpdates
REGISTERED AS {gsm1204package 288};

C.2.8.9 visitorsFromOtherPLMNPackage

visitorsFromOtherPLMNPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
arrivalOfVisitorsFromOtherPLMNs
REGISTERED AS {gsm1204package 289};
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GET,
GET,;

GET,
GET,;

GET,
GET,;

GET,;

C.2.9 EIR Measurement Function Related Packages

C.2.9.1 receivedIMEIcheckRequestPackage

receivedIMEIcheckRequestPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfReceivedIMEICheckReqs
REGISTERED AS {gsm1204package 291},

C.2.9.2 whiteAnswersinEIRPackage

whiteAnswersInEIRPackage PACKAGE
BEHAVIOUR
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generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfWhiteAnsInEIR GET,
REGISTERED AS {gsm1204package 292},

C.2.9.3 greyAnswersInEIRPackage

greyAnswersInEIRPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfGreyAnsInEIR GET;
REGISTERED AS {gsm1204package 293};

C.2.9.4 blackAnswersinEIRPackage

blackAnswersInEIRPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfBlackAnsInEIR GET;
REGISTERED AS {gsm1204package 294};

C.2.9.5 unknownIMEIAnswersInEIRPackage

unknownIMEIAnswersInEIRPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfUnknownIMEIANsInEIR GET;
REGISTERED AS {gsm1204package 295};

C.2.10 SMS Measurement Function Related Packages
C.2.10.1 mobileOriginatingSMForwardingPackage

mobileOriginatingSMForwardingPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attMobileOriginatingSMForwardings GET,
succMobileOriginatingSMForwardings GET;

REGISTERED AS {gsm1204package 2101};

C.2.10.2 mobileTerminatingSMForwardingPackage

mobileTerminatingSMForwardingPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attMobileTerminatingSMForwardings GET,
succMobileTerminatingSMForwardings GET;

REGISTERED AS {gsm1204package 2102};
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C.2.11 SGSN Measurement Function Related Packages
C.2.11.1 sgsnLLCPackage

sgsnLLCPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrLIcFramesSent GET,
nbrlicFramesReceived GET,
errLIcFramesDetectedBySgsn GET,
retransmittedLIcFramestoMs GET;

REGISTERED AS {gsm1204package 2111},

C.2.11.2 sgsnSNDCPPackage

sgsnSNDCPPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
uplinkSndcpNpduReceived GET,
uplinkSndcpOctetReceivedMode GET,
downlinkSndcpNpdusent GET,
downlinkSndcpOctetSent GET;

REGISTERED AS {gsm1204package 2112};

C.2.11.3 gprsAttachPackage

gprsAttachPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attGprsAttach GET,
succGprsAttach GET,;

REGISTERED AS {gsm1204package 2113},

C.2.11.4 gprsIMSIAttachPackage

gprsiIMSIAttachPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attCombiAttach GET,
succCombiAttach GET,;

REGISTERED AS {gsm1204package 2114},

C.2.11.5 gprsIMSIAlreadyAttachedPackage

gprsiIMSIAlreadyAttachedPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attimsiAttach GET,
succlmsiAttach GET;
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REGISTERED AS {gsm1204package 2115},

C.2.11.6 gprsAttachedSubscribersPackage

gprsAttachedSubscribersPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfAttachedSub GET,
meanNbrOfAttachedSub GET,
maxNbrOfAttachedSub GET;

REGISTERED AS {gsm1204package 2116};

C.2.11.7 gprsMSDetachPackage

gprsMSDetachPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attGprsDetachMs GET,
attCombiDetachMs GET,
attimsiDetachMs GET;

REGISTERED AS {gsm1204package 2117};

C.2.11.8 gprsSGSNDetachPackage

gprsSGSNDetachPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attGprsdetachSgsn GET,
succGprsdetachSgsn GET;

REGISTERED AS {gsm1204package 2118};

C.2.11.9 gprsRouting AreaUpdatePackage

gprsRouting AreaUpdatePackage = PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attltraSgsnRaUpdate GET,
succlntraSgsnRaUpdate GET,
attinterSgsnRaUpdate GET,
succlnterSgsnRaUpdate GET,

REGISTERED AS {gsm1204package 2119},

C.2.11.10 pTMSIReallocationPackage

pTMSIReallocationPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attPTMSIRealloc GET,

ETSI

ETSI TS 152 402 V15.0.0 (2018-09)



3GPP TS 52.402 version 15.0.0 Release 15 158

succPTMSiIrealloc GET,;
REGISTERED AS {gsm1204package 21110},

C.2.11.11 sgsnHLRAuthenticationPackage

sgsnHLRAuthenticationPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attregAuthSetsSentToHIrBySgsn GET,
succRegAuthSetsHIr GET,

emptyResponsesForAuthSetsFromHIr  GET;
REGISTERED AS {gsm1204package 21111};

C.2.11.12 sgsnAuthenticationProcPackage

sgsnAuthenticationProcPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attAuthInSgsn GET,
succAuthlnSgsn GET;

REGISTERED AS {gsm1204package 21112};

C.2.11.13 sgsnidentityRequestPackage

sgsnldentityRequestPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attldentityReq GET,
succldentityReq GET;

REGISTERED AS {gsm1204package 21113};

C.2.11.14 sgsnCipheringModePackage

sgsnCipheringModePackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attCipheringModeControlPerSgsn GET,
succCipheringModeControlPerSgsn GET,;
REGISTERED AS {gsm1204package 21114};

C.2.11.15 gprsSubsStandbyStatePackage

gprsSubsStandbyStatePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfSubStandby GET,
meanNbrOfSubStandby GET,
maxNbrOfSubStandby GET,;
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REGISTERED AS {gsm1204package 21115},

C.2.11.16 gprsSubsReadyStatePackage

gprsSubsReadyStatePackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfSubReady GET,
meanNbrOfSubReady GET,
maxNbrOfSubReady GET;

REGISTERED AS {gsm1204package 21116};

C.2.11.17 sgsnIMEICheckRequestsPackage

sgsnIMEICheckRequestsPackage  PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfCheckIMEIRequests GET;
REGISTERED AS {gsm1204package 21117};

C.2.11.18 whiteAnswersiInSGSNPackage

whiteAnswersInSGSNPackage = PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfwWhiteAnswerinSgsn GET,
REGISTERED AS {gsm1204package 21118};

C.2.11.19 greyAnswersInSGSNPackage

greyAnswersInSGSNPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfGreyAnswerlnSgsn GET,;
REGISTERED AS {gsm1204package 21119};

C.2.11.20 blackAnswersinSGSNPackage

blackAnswersiInNSGSNPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfBlackAnswerlinSgsn GET,
REGISTERED AS {gsm1204package 21120},

C.2.11.21 unknownIMEIAnswersiInSGSNPackage

unknownIMEIAnswersInSGSNPackage PACKAGE
BEHAVIOUR
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generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfUnknownAnswerlinSgsn GET,
REGISTERED AS {gsm1204package 21121};

C.2.11.22 sgsnPacketSwitched PagingPackage

sgsnPacketSwitched PagingPackage = PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attPacketSwitchedPaging GET,
unsuccPacketSwitchedPaging GET;

REGISTERED AS {gsm1204package 21122};

C.2.11.23 sgsnPacketSwitched PagingPerRAPackage

sgsnPacketSwitched PagingPerRAPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attPsPagingPerRoutingArea GET,
unsuccPsPagingPerRoutingArea GET;

REGISTERED AS {gsm1204package 21123};

C.2.11.24 sgsnPDPContextActivationByMSPackage

sgsnPDPContextActivationByMSPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attActPdpContextMSPerSgsn GET,
succActPdpContextMSPerSgsn GET,;

REGISTERED AS {gsm1204package 21124};

C.2.11.25 sgsnDynamicPDPContextActivationByMSPackage

sgsnDynamicPDPContextActivationByMSPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attActPdpContextDynMSPerSgsn GET,
succActPdpContextDynMSPerSgsn GET;

REGISTERED AS {gsm1204package 21125};

C.2.11.26 sgsnPDPContextDeactivationByMSPackage

sgsnPDPContextDeactivationByMSPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attDeactPdpContextMsPerSgsn GET,
succDeactPdpContextMsPerSgsn GET,;
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REGISTERED AS {gsm1204package 21126},

C.2.11.27 sgsnPDPContextDeactivationByGGSNPackage

sgsnPDPContextDeactivationByGGSNPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attDeactPdpContextGgsnPerSgsn GET,
succDeactPdpContextGgsnPerSgsn GET,;

REGISTERED AS {gsm1204package 21127};

C.2.11.28 subscriberPDPContextsAtSGSNPackage

subscriberPDPContextsAtSGSNPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
nbrSubsWithActivePdpInSgsn GET,
TT707777777777777777777777777777777777777777777777777777777777777777
7meanSubsWithActivePdpInSgsn GET,
nmaxSubsWithActivePdpInSgsn GET;

REGISTERED AS {gsm1204package 21128};

C.2.12 GGSN Measurement Function Related Packages
C.2.12.1 ggsnPDPContextActivationByMSPackage

ggsnPDPContextActivationByMSPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attActPdpContextPerApnOfGgsn GET,
succActPdpContextPerApnOfGgsn GET;

REGISTE7RED AS {gsm1204package 2121}

C.2.12.2 ggsnDynamicPDPContextActivationByMSPackage

ggsnDynamicPDPContextActivationByMSPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attActPdpContextDnyPerApnOfGgsn GET,
succActPdpContextDnyPerApnOfGgsn GET,;

REGISTERED AS {gsm1204package 2122};

C.2.12.3 ggsnPDPContextDeactivationByMSPackage

ggsnPDPContextDeactivationByMSPackage PACKAGE
BEHA7VIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
attDeactPdpContextMsPerApnOfGgsn GET,
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succDeactPdpContextMsPerApnOfGgsn GET;
REGISTERED AS {gsm1204package 2123},

C.2.12.4 ggsnPDPContextDeactivationByGGSNPackage

ggsnPDPContextDeactivationByGGSNPackage PACKAGE

BEHAVIOUR
generalMeasurementPackageBehaviour;

ATTRIBUTES
attDeactPdpContextByGgsnPerApn GET,
succDeactPdpContextByGgsnMsPerApn GET,;

REGISTERED AS {gsm1204package 2124},

C.2.12.5 ActivePDPContextsAtGGSNPackage

ActivePDPContextsAtGGSNPackage PACKAGE
BEHAVIOUR
generalMeasurementPackageBehaviour;
ATTRIBUTES
nbrOfActivePdpContextsPerApnAtGgsn GET,
meanNbrOfActivePdpContextsPerApnAtGgsn GET,
maxNbrOfActivePdpContextsPerApnAtGgsn GET;
REGISTERED AS {gsm1204package 2125},

C.3 Measurement Attribute Definitions

C.3.1 General Measurement Function Related Attributes

C.3.1.1 measurementFunctionid

measurementFunctionld ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementFunctionid,;
BEHAVIOUR
measurementFunctionldBehaviour;
REGISTERED AS {gsm1204attribute 311},

measurementFunctionldBehaviour BEHAVIOUR
DEFINED AS
"This is the identity of the measurement function”;

C.3.1.2 observedCell

observedCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMCellName;
BEHAVIOUR
observedCellBehaviour;
REGISTERED AS {gsm1204attribute 312};

observedCellBehaviour BEHAVIOUR
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DEFINED AS
"This is the Cell that is to be observed for this measurement”;

C.3.1.3 adjacentCell

adjacentCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMCellName;
BEHAVIOUR
adj7acentCellBehaviour;
REGISTERED AS {gsm1204attribute 313};

adjacentCellBehaviour BEHAVIOUR
DEFINED AS
"This is the Cell that is adjacent to the observed cell for this measurement”;

C.3.2 BSC Measurement Function Related Attributes

C.3.2.1 unsuccReqgsForService

unsuccReqgsForService ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 321},

C.3.2.2 unsuccRegsForServicePerCause

unsuccRegsForServicePerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType3;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 322},

C.3.2.3 meanlinterArrivalTime

meaninterArrivalTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 323};

C.3.2.4 attTransOfPagingMessagesPerBSC

attTransOfPagingMessagesPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 324};
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C.3.2.5 unsuccTransOfPagingMessagesPerBSC

unsuccTransOfPagingMessagesPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 325};

C.3.2.6 attimmediateAssingProcsPerBSC

attimmediateAssingProcsPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 326};

C.3.2.7 succlmmediateAssingProcsPerBSC

succlmmediateAssingProcsPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 327},

C.3.2.8 succinternalHDOsIntraCellPerBSC

succlnternalHDOsIntraCellPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 328},

C.3.2.9 unsucclinternalHDOsIntraCellPerBSC

unsucclinternalHDOsIntraCellPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 329};

C.3.2.10 succinternalHDOsPerBSC

succlnternalHDOsPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;

ETSI

ETSI TS 152 402 V15.0.0 (2018-09)



3GPP TS 52.402 version 15.0.0 Release 15 165 ETSI TS 152 402 V15.0.0 (2018-09)

REGISTERED AS {gsm1204attribute 3210};

C.3.2.11 succinternalHDOsPerCause

succlnternalHDOsPerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementType3;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3211};

C.3.2.12 unsucclinternalHDOsWithReconnectionPerBSC

unsucclnternalHDOsWithReconnectionPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3212};

C.3.2.13 unsucclinternalHDOsWithLossOfConnectionPerBSC

unsucclnternalHDOsWithLossOfConnectionPerBSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3213},

C.3.2.14 flushRequestReceived

flushRequestReceived ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3214},

C.3.2.15 pagingReqReceivedfromSgsn

pagingRegReceivedfromSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3215},

C.3.2.16 meanPSinterArrivalTime

meanPSinterArrivalTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3216};
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C.3.3 CELL Measurement Function Related Attributes
C.3.3.1 meanPCHAGCHQueuelLength

meanPCHAGCHQueuelLength ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 331},

C.3.3.2 attTransOfPagingMessagesThePCH

attTransOfPagingMessagesThePCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 332};

C.3.3.3 unsuccTransOfPagingMessagesThePCH

unsuccTransOfPagingMessagesThePCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 333};

C.3.3.4 attimmediateAssingProcs

attimmediateAssingProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 334};

C.3.3.5 succlmmediateAssingProcs

succlmmediateAssingProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 335};

C.3.3.6 attimmediateAssingProcsPerCause

attimmediateAssingProcsPerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType3;
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BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 336};

C.3.3.7 succlmmediateAssingProcsPerCause

succlmmediateAssingProcsPerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType3;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 337};

C.3.3.8 nbrOfPagesDiscardedFromPCHQueue

nbrOfPagesDiscardedFromPCHQueue ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 338};

C.3.3.9 meanDurationOfSuccPagingProcs

meanDurationOfSuccPagingProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 339};

C.3.3.10 nbrOfAvailableTCHs

nbrOfAvailableTCHs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3310},

C.3.3.11 meanNbrOfBusyTCHSs

meanNbrOfBusyTCHs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3311},

C.3.3.12 maxNbrOfBusyTCHSs

maxNbrOfBusyTCHs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3312},

C.3.3.13 meanNbrOfldleTCHsPerinterferenceBand

meanNbrOfldleTCHsPerInterferenceBand ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType4;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3313},

C.3.3.14 attTCHSeizures

attTCHSeizures ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3314};

C.3.3.15 succTCHSeizures

succTCHSeizures ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3315};

C.3.3.16 attTCHSeizuresMeetingTCHBIlockedState

attTCHSeizuresMeetingTCHBIlockedState ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3316};

C.3.3.17 allAvailableTCHAIllocatedTime

allAvailableTCHAIllocatedTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypeZ2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3317},

C.3.3.18 meanTCHBusyTime

meanTCHBusyTime ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypeZ2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3318},

C.3.3.19 meanTCHQueueLength

meanTCHQueuelLength ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3319},

C.3.3.20 nbrOfLostRadioLinksTCH

nbrOfLostRadioLinksTCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3320};

C.3.3.21 nbrOfAvailableSDCCHs

nbrOfAvailableSDCCHs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3321};

C.3.3.22 meanNbrOfBusySDCCHs

meanNbrOfBusySDCCHs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3322},

C.3.3.23 maxNbrOfBusySDCCHs

maxNbrOfBusySDCCHs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3323},
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C.3.3.24 attSDCCHSeizuresMeetingSDCCHBIlockedState

attSDCCHSeizuresMeetingSDCCHBIlockedState ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3324};

C.3.3.25 allAvailableSDCCHAllocatedTime

allAvailableSDCCHAIllocatedTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3325};

C.3.3.26 meanSDCCHQueuelLength

meanSDCCHQueuelLength ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3326},

C.3.3.27 nbrOfLostRadioLinksSDCCH

nbrOfLostRadioLinksSDCCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3327},

C.3.3.28 relativeTimeDLPowerControlAtMax

relativeTimeDLPowerControlAtMax ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3328};

C.3.3.29 relativeTimeULPowerControlAtMax

relativeTimeULPowerControlAtMax ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3329};
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C.3.3.30 succinternalHDOslIntraCell

succlnternalHDOsIntraCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3330};

C.3.3.31 unsuccinternalHDOslIntraCell

unsucclnternalHDOsIntraCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3331};

C.3.3.32 attincominglinternalinterCellHDOs

attincominglinternalinterCellHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3332},

C.3.3.33 succlincominginternalinterCellHDOs

succlncominglinternalinterCellHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3333};

C.3.3.34 attOutgoinglnternalinterCellHDOs

attOutgoinglinternalinterCellHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3334};

C.3.3.35 succOutgoinglnternalinterCellHDOs

succOutgoinglnternalinterCellHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
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REGISTERED AS {gsm1204attribute 3335};

C.3.3.36 unsuccHDOsWithReconnection

unsuccHDOsWithReconnection ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3336};

C.3.3.37 unsuccHDOsWithLossOfConnection

unsuccHDOsWithLossOfConnection ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3337};

C.3.3.38 availablePDCH

availablePDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3338};

C.3.3.39 meanNbrAvailablePDCH

meanNbrAvailablePDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3339};

C.3.3.40 maxNbrAvailablePDCH

maxNbrAvailablePDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3340},

C.3.3.41 minNbrAvailablePDCH

minNbrAvailablePDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
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generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3341};

C.3.3.42 meanNbrOfOccPDCH

meanNbrOfOccPDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3342};

C.3.3.43 maxNbrOfOccPDCH

maxNbrOfOccPDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3343};

C.3.3.44 minNbrOfOccPDCH

mMinNbrOfOccPDCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3344},

C.3.3.45 availablePDCHAllocatedTime

availablePDCHAllocatedTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3345},

C.3.3.46 nbrPacketPagingMessagesPCHOnPCCCH

nbrPacketPagingMessagesPCHONPCCCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3346},

C.3.3.47 meanPPCHPAGCHQueuelLengthOnPCCCH

meanPPCHPAGCHQueuelLengthOnPCCCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
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BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3347},

C.3.3.48 nbrOfPSPagesDiscardedFromPPCHQueueOnPCCCH

nbrOfPSPagesDiscardedFromPPCHQueueOnPCCCH ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3348};

C.3.3.49 attPCRegAssPerCause

attPCRegAssPerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3349};

C.3.3.50 succPDTCHAssProcsPerCause

succPDTCHAssProcsPerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3350};

C.3.3.51 succPDTCHSeizures

succPDTCHSeizures ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3351},

C.3.3.52 meanPacketQueueLength

meanPacketQueuelLength ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3352},

C.3.3.53 nbrOfServiceChanges

nbrOfServiceChanges ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR

generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3353};
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C.3.4 internal HDO Measurement Function Related Attributes

C.3.4.1 attincominginternallnterCellHDOsPerOriginatingCell

attincominglnternalinterCellHDOsPerOriginatingCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 341};

C.3.4.2 succincominginternalinterCellHDOsPerOriginatingCell

succlncominglinternalinterCellHDOsPerOriginatingCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 342},

C.3.4.3 attOutgoinginternalinterCellHDOsPerTargetCell

attOutgoinginternalinterCellHDOsPerTargetCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 343},

C.3.4.4 succOutgoinginternalinterCellHDOsPerTargetCell

succOutgoinginternalinterCellHDOsPerTargetCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 344},

C.3.5 MSC Measurement Function Related Attributes
C.3.5.1 nbrOfClassMarkUpdates

nbrOfClassMarkUpdates ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 351},

C.3.5.2 attMobileOriginatingCalls

attMobileOriginatingCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 352};

C.3.5.3 succMobileOriginatingCalls

succMobileOriginatingCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 353};

C.3.5.4 ansMobileOriginatingCalls

ansMobileOriginatingCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 354};

C.3.5.5 attMobileTerminatingCalls

attMobileTerminatingCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 355};

C.3.5.6 succMobileTerminatingCalls

succMobileTerminatingCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 356};

C.3.5.7 ansMobileTerminatingCalls

ansMobileTerminatingCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 357},

C.3.5.8 attMobileEmergencyCalls

attMobileEmergencyCalls ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 358};

C.3.5.9 succMobileEmergencyCalls

succMobileEmergencyCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 359};

C.3.5.10 ansMobileEmergencyCalls

ansMobileEmergencyCalls ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3510};

C.3.5.11 attCipheringModeControlProcs

attCipheringModeControlProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3511};

C.3.5.12 succCipheringModeControlProcs

succCipheringModeControlProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3512},

C.3.5.13 attinterrogationOfHLRsForRouting

attinterrogationOfHLRsForRouting ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3513},
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C.3.5.14 succlinterrogationOfHLRsSMSRNObtained

succlnterrogationOfHLRsMSRNObtained ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3514};

C.3.5.15 succlinterrogationOfHLRsCallForwarding

succlnterrogationOfHLRsCallForwarding ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3515};

C.3.5.16 attOpForMobileOriginatingPointToPointSMs

attOpForMobileOriginatingPointToPointSMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3516};

C.3.5.17 succOpForMobileOriginatingPointToPointSMs

succOpForMobileOriginatingPointToPointSMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3517};

C.3.5.18 attOpForMobileTerminatingPointToPointSMs

attOpForMobileTerminatingPointToPointSMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3518};

C.3.5.19 succOpForMobileTerminatingPointToPointSMs

succOpForMobileTerminatingPointToPointSMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3519};
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C.3.5.20 nbrOfTransCheckIMEIRequests

nbrOfTransCheckIMEIRequests ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3520};

C.3.5.21 nbrOfWhiteAnsInMSC

nbrOfWhiteAnsInMSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3521};

C.3.5.22 nbrOfGreyAnsIinMSC

nbrOfGreyAnsInMSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3522},

C.3.5.23 nbrOfBlackAnsInMSC

nbrOfBlackAnsInMSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3523},

C.3.5.24 nbrOfUnknownIMEIANSINMSC

nbrOfUnknownIMEIAnsSINnMSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3524};

C.3.5.25 meanTimeToCallSetupService

meanTimeToCallSetupService ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
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REGISTERED AS {gsm1204attribute 3525};

C.3.5.26 meanTimeTolLocationUpdateService

meanTimeToLocationUpdateService ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType2;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3526};

C.3.5.27 transSubldentifiedWithTMSI

transSubldentifiedWithTMSI ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3527};

C.3.5.28 transSubldentifiedWithIMSI

transSubldentifiedWithIMSI ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3528},

C.3.5.29 attTMSIReallocations

attTMSIReallocations ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3529},

C.3.5.30 succTMSIReallocations

succTMSIReallocations ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3530};

C.3.5.31 imsiDetachProcs

imsiDetachProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
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generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3531};

C.3.5.32 imsiAttachProcs

imsiAttachProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3532};

C.3.5.33 attincomingExternalintraMSCHDOs

attincomingExternalintraMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3533};

C.3.5.34 succincomingExternalintraMSCHDOs

succlncomingExternallintraMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3534},

C.3.5.35 attOutgoingExternalintraMSCHDOs

attOutgoingExternalintraMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3535};

C.3.5.36 succOutgoingExternalintraMSCHDOs

succOutgoingExternallntraMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3536};

C.3.5.37 attincominginterMSCHDOs

attincominginterMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
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BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3537};

C.3.5.38 succlncominginterMSCHDOs

succlncominginterMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3538};

C.3.5.39 attOutgoinginterMSCHDOs

attOutgoingInterMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3539};

C.3.5.40 succOutgoinginterMSCHDOs

succOutgoinginterMSCHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3540};

C.3.5.41 attSubsequentinterMSCHDOsMSCa

attSubsequentinterMSCHDOsMSCa ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3541},

C.3.5.42 succSubsequentinterMSCHDOsMSCa

succSubsequentinterMSCHDOsMSCa ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3542},

C.3.5.43 attSubsequentinterMSCHDOsMSCc

attSubsequentinterMSCHDOsMSCc ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3543};

C.3.5.44 succSubsequentinterMSCHDOsMSCc

succSubsequentinterMSCHDOsMSCc ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3544},

C.3.5.45 externalHDOs

externalHDOs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3545};

C.3.5.46 externalHDOsPerCause

externalHDOsPerCause ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType3;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3546};
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C.3.5.47 unsuccExternHDOsWithReconnectionPerMSC

unsuccExternHDOsWithReconnectionPerMSC ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3547},

C.3.5.48 unsuccExternHDOsWithLossOfConnectionPerMSC

unsuccExternHDOsWithLossOfConnectionPerMSC ATTRIBUTE

WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3548},
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C.3.6 external HDO Measurement Function Related Attributes
C.3.6.1 attincomingExternalintraMSCHDOsPerOriginatingCell

attincomingExternallntraMSCHDOsPerOriginatingCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 361};

C.3.6.2 succincomingExternalintraMSCHDOsPerOriginatingCell

succlncomingExternalintraMSCHDOsPerOriginatingCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 362},

C.3.6.3 attOutgoingExternalintraMSCHDOsPerTargetCell

attOutgoingExternalintraMSCHDOsPerTargetCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 363};

C.3.6.4 succOutgoingExternalintraMSCHDOsPerTargetCell

succOutgoingExternalintraMSCHDOsPerTargetCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 364};

C.3.6.5 attincominginterMSCHDOsPerOriginatingCell

attincominginterMSCHDOsPerOriginatingCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 365};

C.3.6.6 succlncominginterMSCHDOsPerOriginatingCell

succlncominglnterMSCHDOsPerOriginatingCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
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generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 366};

C.3.6.7 attOutgoinginterMSCHDOsPerTargetCell

attOutgoinginterMSCHDOsPerTargetCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 367};

C.3.6.8 succOutgoinginterMSCHDOsPerTargetCell

succOutgoinginterMSCHDOsPerTargetCell ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 368};

C.3.7 HLR Measurement Function Related Attributes
C.3.7.1 nbrOfCurrentMSsRoamingOutsideHPLMN

nbrOfCurrentMSsRoamingOutsideHPLMN ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 371};

C.3.7.2 attReqgForAuthSetsReceivedByHLRFromVLRs

attReqgForAuthSetsReceivedByHLRFromVLRs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 372};

C.3.7.3 succReturnedAuthSetsFromHLRToVLRs

succReturnedAuthSetsFromHLRToVLRs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 373},

C.3.7.4 emptyResponsesForAuthSetsFromHLRToVLRs

emptyResponsesForAuthSetsFromHLRToVLRs ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 374},

C.3.7.5 attinsertSubDataService

attinsertSubDataService ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 375},

C.3.7.6 succinsertSubDataService

succlnsertSubDataService ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 376};

C.3.7.7 attLocationUpdate

attLocationUpdate ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 377};

C.3.7.8 succLocationUpdate

succLocationUpdate ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 378},

C.3.7.9 attSSRelatedOperationsinHLR

attSSRelatedOperationsinHLR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType5;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 379},

C.3.7.10 succSSRelatedOperationsinHLR

succSSRelatedOperationsinHLR ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType5;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3710},

C.3.7.11 attRegForSMRoutinginfo

attRegForSMRoutinginfo ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3711},

C.3.7.12 succRegForSMRoutingInfo

succRegForSMRoutinginfo ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3712};

C.3.7.13 attSMDeliveryStatusReportProcs

attSMDeliveryStatusReportProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3713};

C.3.7.14 succSMDeliveryStatusReportProcs

succSMDeliveryStatusReportProcs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3714},

C.3.7.15 attNbrOfSendAlerts

attNbrOfSendAlerts ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3715},
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C.3.7.16 succNbrOfSendAlerts

succNbrOfSendAlerts ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3716};

C.3.7.17 attRegForMSRN

attRegForMSRN ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3717};

C.3.7.18 succRegForMSRN

succReqgForMSRN ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3718},

C.3.8 VLR Measurement Function Related Attributes
C.3.8.1 attMSMemoryAvailableNotifications

attMSMemoryAvailableNotifications ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 381},

C.3.8.2 succMSMemoryAvailableNotifications

succMSMemoryAvailableNotifications ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 382},

C.3.8.3 attldentificationReqToPVLRs

attldentificationReqToPVLRs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
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generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 383};

C.3.8.4 succldentificationReqToPVLRs

succldentificationReqToPVLRs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 384};

C.3.8.5 attPageReqs

attPageReqs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 385};

C.3.8.6 succPageReqs

succPageReqs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 386};

C.3.8.7 attPageReqsPerLocationArea

attPageReqgsPerLocationArea ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType6;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 387},

C.3.8.8 succPageReqsPerLocationArea

succPageReqgsPerLocationArea ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypeo;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 388};

C.3.8.9 attReqgForAuthSetsSentToHLR

attRegForAuthSetsSentToHLR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
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BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 389};

C.3.8.10 succReceivedAuthSetsFromHLR

succReceivedAuthSetsFromHLR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3810};

C.3.8.11 emptyResponsesForAuthFromHLR

emptyResponsesForAuthFromHLR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3811};

C.3.8.12 attAuthProcsInVLR

attAuthProcsIinVLR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3812};

C.3.8.13 succAuthProcsIinVLR

succAuthProcsIinVLR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3813},

C.3.8.14 attintraVLRLocationUpdates

attintraVLRLocationUpdates ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3814},

C.3.8.15 succintraVLRLocationUpdates

succintraVLRLocationUpdates ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3815};

C.3.8.16 attinterVLRLocationUpdates

attinterVLRLocationUpdates ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3816},

C.3.8.17 succinterVLRLocationUpdates

succinterVLRLocationUpdates ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3817};

C.3.8.18 arrivalOfVisitorsFromOtherPLMNs

arrivalOfVisitorsFromOtherPLMNs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3818};
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C.3.9 EIR Measurement Function Related Attributes

C.3.9.1 nbrOfReceivedIMEICheckReqs

nbrOfReceivedIMEICheckReqs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 391};

C.3.9.2 nbrOfwWhiteAnsInEIR

nbrOfWhiteAnsInEIR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 392},
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C.3.9.3 nbrOfGreyAnsInEIR

nbrOfGreyAnsInEIR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 393};

C.3.9.4 nbrOfBlackAnsInEIR

nbrOfBlackAnsInEIR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 394};

C.3.9.5 nbrOfUnknownIMEIANsSINEIR

nbrOfUnknownIMEIAnsINEIR ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 395};
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C.3.10 SMS Measurement Function Related Attributes

C.3.10.1 attMobileOriginatingSMForwardings

attMobileOriginatingSMForwardings ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3101},

C.3.10.2 succMobileOriginatingSMForwardings

succMobileOriginatingSMForwardings ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3102},

C.3.10.3 attMobileTerminatingSMForwardings

attMobileTerminatingSMForwardings ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 194 ETSI TS 152 402 V15.0.0 (2018-09)

generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3103};

C.3.10.4 succMobileTerminatingSMForwardings

succMobileTerminatingSMForwardings ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3104};

C.3.10.5 attMobileTerminatingSMForwardingsSgsn

attMobileTerminatingSMForwardingsSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3104},

C.3.10.6 succMobileTerminatingSMForwardingsSgsn

succMobileTerminatingSMForwardingsSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3106};

C.3.11 SGSN Measurement Function Related Attributes
C.3.11.1 nbrLIcFramesSent

nbrLIcFramesSent ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3111};

C.3.11.2 nbrllcFramesReceived

nbrlicFramesReceived ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3112},

C.3.11.3 errLIcFramesDetectedBySgsn

errLIcFramesDetectedBySgsn ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;

BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3113},

C.3.11.4 retransmittedLIcFramestoMs

retransmittedLIcFramestoMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3114},

C.3.11.5 uplinkSndcpNpduReceived

uplinkSndcpNpduReceived ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3115};

C.3.11.6 uplinkSndcpOctetReceivedMode

uplinkSndcpOctetReceivedMode ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3116};

C.3.11.7 downlinkSndcpNpdusent

downlinkSndcpNpdusent ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3117},

C.3.11.8 downlinkSndcpOctetSent

downlinkSndcpOctetSent ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3118},
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C.3.11.9 attGprsAttach

attGprsAttach ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3119};

C.3.11.10 succGprsAttach

succGprsAttach ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31110},

C.3.11.11 attCombiAttach

attCombiAttach ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31111},

C.3.11.12 succCombiAttach

succCombiAttach ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31112},

C.3.11.13 attimsiAttach

attimsiAttach ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31113},

C.3.11.14 succlmsiAttach

succlmsiAttach ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31114},
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C.3.11.15 nbrOfAttachedSub

nbrOfAttachedSub ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31115},

C.3.11.16 meanNbrOfAttachedSub

meanNbrOfAttachedSub ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31116};

C.3.11.17 maxNbrOfAttachedSub

maxNbrOfAttachedSub ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31117},

C.3.11.18 attGprsDetachMs

attGprsDetachMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31118},

C.3.11.19 attCombiDetachMs

attCombiDetachMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31119},

C.3.11.20 attimsiDetachMs

attimsiDetachMs ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
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REGISTERED AS {gsm1204attribute 31120},

C.3.11.21 attGprsdetachSgsn

attGprsdetachSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31121},

C.3.11.22 succGprsdetachSgsn

succGprsdetachSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31122},

C.3.11.23 attltraSgsnRaUpdate

attltraSgsnRaUpdate ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31123},

C.3.11.24 succintraSgsnRaUpdate

succintraSgsnRaUpdate ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31124},

C.3.11.25 attinterSgsnRaUpdate

attinterSgsnRaUpdate ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31125},

C.3.11.26 succlnterSgsnRaUpdate

succlnterSgsnRaUpdate ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
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generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31126},

C.3.11.27 attPTMSIRealloc

attPTMSIRealloc ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31127},

C.3.11.28 succPTMSiIrealloc

succPTMSIrealloc ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31128};

C.3.11.29 attreqAuthSetsSentToHIrBySgsn

attreqAuthSetsSentToHIrBySgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31129},

C.3.11.30 succReqgAuthSetsHIr

SuccRegAuthSetsHIr ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31130},

C.3.11.31 emptyResponsesForAuthSetsFromHIr

emptyResponsesForAuthSetsFromHIr ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31131},

C.3.11.32 attAuthinSgsn

attAuthinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
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BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31132},

C.3.11.33 succAuthinSgsn

succAuthinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31133};

C.3.11.34 attldentityReq

attldentityReq ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31134};

C.3.11.35 succldentityReq

succldentityReq ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31135},

C.3.11.36 attCipheringModeControlPerSgsn

attCipheringModeControlPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31136},

C.3.11.37 succCipheringModeControlPerSgsn

succCipheringModeControlPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31138},

C.3.11.38 nbrOfSubStandby

nbrOfSubStandby ATTRIBUTE
WITH ATTRIBUTE SYNTAX
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GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31138},

C.3.11.39 meanNbrOfSubStandby

meanNbrOfSubStandby ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31139},

C.3.11.40 maxNbrOfSubStandby

maxNbrOfSubStandby ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31140},

C.3.11.41 nbrOfSubReady

nbrOfSubReady ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31141},

C.3.11.42 meanNbrOfSubReady

meanNbrOfSubReady ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31142},

C.3.11.43 maxNbrOfSubReady

maxNbrOfSubReady ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31143},

C.3.11.44 nbrOfCheckIMEIRequests

nbrOfCheckIMEIRequests ATTRIBUTE
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WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31144},

C.3.11.45 nbrOfWhiteAnswerinSgsn

nbrOfWhiteAnswerinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31145},

C.3.11.46 nbrOfGreyAnswerlnSgsn

nbrOfGreyAnswerinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31146};

C.3.11.47 nbrOfBlackAnswerlnSgsn

nbrOfBlackAnswerinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31147},

C.3.11.48 nbrOfUnknownAnswerlnSgsn

nbrOfUnknownAnswerlinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31148},

C.3.11.49 attPacketSwitchedPaging

attPacketSwitchedPaging ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31149},
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C.3.11.50 unsuccPacketSwitchedPaging

unsuccPacketSwitchedPaging ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31150},

C.3.11.51 attPsPagingPerRoutingArea

attPsPagingPerRoutingArea ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType7;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31151},

C.3.11.52 unsuccPsPagingPerRoutingArea

unsuccPsPagingPerRoutingArea ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType7;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31152},

C.3.11.53 attActPdpContextMSPerSgsn

attActPdpContextMSPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31153},

C.3.11.54 succActPdpContextMSPerSgsn

succActPdpContextMSPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31154},

C.3.11.55 attActPdpContextDynMSPerSgsn

attActPdpContextDynMSPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31155},
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C.3.11.56 succActPdpContextDynMSPerSgsn

succActPdpContextDynMSPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31156};

C.3.11.57 attDeactPdpContextMsPerSgsn

attDeactPdpContextMsPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31157},

C.3.11.58 succDeactPdpContextMsPerSgsn

succDeactPdpContextMsPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31158},

C.3.11.59 attDeactPdpContextGgsnPerSgsn

attDeactPdpContextGgsnPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31159},

C.3.11.60 succDeactPdpContextGgsnPerSgsn

succDeactPdpContextGgsnPerSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31160};

C.3.11.61 nbrSubsWithActivePdpInSgsn

nbrSubsWithActivePdpIinSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
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REGISTERED AS {gsm1204attribute 31161};

C.3.11.62 meanSubsWithActivePdpInSgsn

meanSubsWithActivePdpIlnSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31162},

C.3.11.63 nmaxSubsWithActivePdpInSgsn

nmaxSubsWithActivePdpInSgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31163},

C.3.12 GGSN Measurement Function Related Attributes
C.3.12.1 attActPdpContextPerApnOfGgsn

attActPdpContextPerApnOfGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypes;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3121},

C.3.12.2 succActPdpContextPerApnOfGgsn

succActPdpContextPerApnOfGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType8;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3122},

C.3.12.3 attActPdpContextDnyPerApnOfGgsn

attActPdpContextDnyPerApnOfGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType8;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3123},

C.3.12.4 succActPdpContextDnyPerApnOfGgsn

succActPdpContextDnyPerApnOfGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypes;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
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REGISTERED AS {gsm1204attribute 3124};

C.3.12.5 attDeactPdpContextMsPerApnOfGgsn

attDeactPdpContextMsPerApnOfGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypes;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3125};

C.3.12.6 succDeactPdpContextMsPerApnOfGgsn

succDeactPdpContextMsPerApnOfGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule. GSMMeasurementTypes;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3126},

C.3.12.7 attDeactPdpContextByGgsnPerApn

attDeactPdpContextByGgsnPerApn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType8;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3127},

C.3.12.8 succDeactPdpContextByGgsnMsPerApn

succDeactPdpContextByGgsnMsPerApn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementType8;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3128},

C.3.12.9 nbrOfActivePdpContextsPerApnAtGgsn

nbrOfActivePdpContextsPerApnAtGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypel,;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 3129},
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generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31210};

C.3.12.11 maxNbrOfActivePdpContextsPerApnAtGgsn

maxNbrOfActivePdpContextsPerApnAtGgsn ATTRIBUTE
WITH ATTRIBUTE SYNTAX
GSM1204TypeModule.GSMMeasurementTypes;
BEHAVIOUR
generalMeasurementAttributeBehaviour;
REGISTERED AS {gsm1204attribute 31211};
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C.4  Name Bindings
C.4.1 BSS Name Binding

C.4.1.1 simpleScanner-bssFunction

simpleScanner-bssFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": bssFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 411},

C.4.2 BSC Name Binding

C.4.2.1 bscMeasurementFunction-bsc

bscMeasurementFunction-bsc NAME BINDING
SUBORDINATE OBJECT CLASS bscMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1220: 1993": bsc;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 421},

C.4.3 BTS Name Binding

C.4.3.1 cellMeasurementFunction-bts

cellMeasurementFunction-bts NAME BINDING
SUBORDINATE OBJECT CLASS cellMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1220: 1993": bts;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 431};

C.4.3.2 internalHdoMeasurementFunction-bts

internalHdoMeasurementFunction-bts NAME BINDING
SUBORDINATE OBJECT CLASS internalHdoMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1220: 1993": bts;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 432},

ETSI



3GPP TS 52.402 version 15.0.0 Release 15 209 ETSI TS 152 402 V15.0.0 (2018-09)

C.4.4 MSC Name Binding

C.4.4.1 mscMeasurementFunction-mscFunction

mscMeasurementFunction-mscFunction NAME BINDING
SUBORDINATE OBJECT CLASS mscMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": mscFunction;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 441};

C.4.4.2 externalHdoMeasurementFunction-mscFunction

externalHdoMeasurementFunction-mscFunction NAME BINDING
SUBORDINATE OBJECT CLASS externalHdoMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": mscFunction;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 442};

C.4.4.3 simpleScanner-mscFunction

simpleScanner mscFunction-NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": mscFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 443},

C.4.5 HLR Name Binding

C.4.5.1 hIrMeasurementFunction-hlrFunction

hirMeasurementFunction-hlrFunction NAME BINDING
SUBORDINATE OBJECT CLASS hirMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": hirFunction;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 451};

C.4.5.2 simpleScanner-hlrFunction

simpleScanner-hirFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": hirFunction;
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WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 452},

C.4.6 VLR Name Binding

C.4.6.1 virMeasurementFunction-virFunction

virMeasurementFunction-virFunction NAME BINDING
SUBORDINATE OBJECT CLASS virMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": vIrFunction;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 461},

C.4.6.2 simpleScanner-virFunction

simpleScanner-virFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": vIrFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 462},

C.4.7 EIR Name Binding

C.4.7.1 eirMeasurementFunction-eirFunction

eirMeasurementFunction-eirFunction NAME BINDING

SUBORDINATE OBJECT CLASS eirMeasurementFunction;

NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": eirFunction;
WITH ATTRIBUTE measurementFunctionld;

CREATE;

DELETE;

REGISTERED AS {gsm1204nameBinding 471};

C.4.7.2 simpleScanner-eirFunction

simpleScanner-eirFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": eirFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;
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REGISTERED AS {gsm1204nameBinding 472},

C.4.8 SMS Name Binding

C.4.8.1 smsMeasurementFunction-smsGIWFunction

smsMeasurementFunction-smsGIWFunction NAME BINDING
SUBORDINATE OBJECT CLASS smsMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": smsGIWFunction;
WITH ATTRIBUTE measurementFunctionld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 481},

C.4.8.2 simpleScanner-smsGIWFunction

simpleScanner-smsGIWFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": smsGIWFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 482},

C.4.9 SGSN Name Binding

Enter sgsn Name binding to network element function

C.4.9.1 sgsnMeasurementFunction-sgsnFunction

sgsnMeasurementFunction-sgsnFunction NAME BINDING
SUBORDINATE OBJECT CLASS sgsnMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": sgsnFunction;
WITH ATTRIBUTE measurementFunctionid;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 491};

C.4.9.2 simpleScanner-sgsnFunction

simpleScanner-sgsnFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": sgsnFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 492};
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C.4.10 GGSN Name Binding

Enter ggsn Name binding to network element function

C.4.10.1 ggsnMeasurementFunction-virFunction

ggsnMeasurementFunction-ggsnFunction NAME BINDING
SUBORDINATE OBJECT CLASS ggsnMeasurementFunction;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": vIrFunction;
WITH ATTRIBUTE measurementFunctionid;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 4101},

C.4.10.2 simpleScanner-ggsnFunction

simpleScanner-ggsnFunction NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": simpleScanner;
NAMED BY SUPERIOR OBJECT CLASS "gsm1200: 1993": ggsnFunction;
WITH ATTRIBUTE scannerld;
CREATE;
DELETE;

REGISTERED AS {gsm1204nameBinding 4102},
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C.5 Behaviour Definitions

C.5.1 simple scanner behaviour

The behaviour of the simple scanner is defined in [ISO 10164-13] clause 8.1.1.3.

C.5.2 general measurement function behaviour

generalMeasurementFunctionBehaviour BEHAVIOUR
DEFINED AS
"This object is defined to contain the various optional measurement packages, and one
or more instances of this class may exist in the scope of the containing object. The
scanner may scan the attributes of the object class in various combinations and
permutations of packages, and further may scan simultaneously as many times as
necessary within the processing limits of the network."

C.5.3 general measurement package behaviour

generalMeasurementPackageBehaviour BEHAVIOUR

DEFINED AS

"Measurement packages are present in the Measurement Function Object (e.g. BSC
Measurement Function), if the Network Element Function (e.g. BSC) containing the
Measurement Function Object supports the required number of instances of the
measurement included in the package according to the number of instances of the
Measurement Function. The simple scanner has been designed to read the values of
the attributes according to a given schedule.”

C.5.4 general measurement attribute behaviour

generalMeasurementAttributeBehaviour BEHAVIOUR
DEFINED AS

"The measurement that corresponds to this attribute, is described in annex B. The name
of this attribute is given in the description part (D) of each measurement definition
contained in annex B."

NOTE: To enable this attribute to be easily located, an index of these attributes is listed
at the end of the present document.
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C.6  Abstract syntax definitions

This clause contains the ASN.1 module defining the attribute, Action and notification syntax's referenced by the
attribute, Action and notification templates.

GSML204TypeModul ef
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gsm 12-04 (4) informati onMddel (0) asnlMdul e (2)
asnlTypeMdul e (0) }

DEFINITIONS I MPLICI T TAGS :: =
BEG N

| MPORTS
gsm 12- 04
FROM GSM Donai nDef i ni ti ons{
ITUT (0) identified-organisation (4) etsi (0) nobil eDonain (0)
gsm Oper ati on- Mai nt enance (3) gsm 12-30 (30) informati onMbdel (0)
asnlMdul e (2) gsm O Domai nDefinitions (0) versionl (1)}

-- Object ldentifiers.
-- Abstract Syntax

gsnl204abst r act Synt ax OBJECT | DENTIFIER ::= {gsm 12-04 protocol Support (1) abstractSyntax (1)}

-- Information Mddel Related ldentifiers

gsml204i nf or mati onModel OBJECT | DENTIFIER ::= {gsm 12-04 informati onMddel (0)}

gsml204managedOoj ect O ass OBJECT | DENTI FI ER :: = {gsml204i nf or mat i onModel managedObj ect Cl ass (3)}
gsml204package OBJECT | DENTI FI ER :: = {gsml204i nf or mati onModel package (4)}

gsml204naneBi nding OBJECT | DENTI FI ER :: = {gsml204i nf or mati onMbdel naneBi nding (6)}
gsml204attribute OBJECT | DENTI FI ER :: = {gsml204i nf ormati onModel attribute (7)}

-- Application Contexts

gsml204Appl i cati onCont ext OBJECT | DENTIFIER ::= {gsm 12-04 protocol Support (1) applicationContext
(0) gsm Managenent (0)}

-- The follow ng neasurenment types are defined.

GSMveasur enent Typel :: = | NTEGER
CGSMveasur enent Type2 :: = REAL
GSMveasur enent Type3 ::= SET OF SEQUENCE{

cause Cause,
val ue | NTEGER }

Cause ::= | NTEGER{
-- CM_SERVI CE REJECT causes (GSM 04.08 [2]):

i msi Unknownl nH r (1)),

illegal Ms ( 2),

i msi Unknownl nVI r (3,

i mei Not Accepted ( 4),

illegal Me (95,

pl mNot Al |l owed ( 6),

| ocati onAreaNot Al lowed ( 7),

nat i onal Roam ngNot Al | owedl nLocati onArea ( 8),
networkFailure ( 9),

congestion (10),

servi ceQpti onNot Supported (11),

request edServi ceOpt i onNot Subscri bed (12),
servi ceOptionTenporaril yQutOf Order (13),

cal | Cannot Bel dentified (14),

semanti cal | yl ncorrect Message (15),

i nval i dMandat oryl nformation (16),
messageTypeNonExi st ent Or Not | npl enented  (17),
messageTypeNot Conpati bl eWt hProt ocol State (18),
i nf or mat i onEl enent NonExi st ent Or Not | npl enent ed (19),
conditional leError (20),

messageNot Conpat i bl eWt hProt ocol St ate (21),
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pr ot ocol Error (22),
reservedRej ect Cause (23),

nternal and external Handover causes (GSM 08.08 [5]):

uplinkQual ity (24),

uplinkStrength (25),

downl i nkQual ity (26),

downl i nkSt r enght (27),

di stance (28),

betterCell (29),

oper at i onAndMai nt enancel nterventi on (30),
directedRetry (31),

-- valid for external handovers only:
responseToMscl nvocati on (32),

mredi at e assi gnment procedure causes (GSM 04.08 [2]):

ener gencyCal | (33),

cal | ReEst abl i shnent (34),

answer ToPagi ng (35),
originatingCall (36),

| ocati onUpdati ng (37),

ot her Procedures (38),

reservedEst abl i shnent Cause (39) }

-- Interference band definitions (GSM 04.08 [2]):

GSMVeasur enent Typed :: = SEQUENCE{
channel sPer | nterferenceBandl REAL,
channel sPer | nt er f erenceBand2 REAL,
channel sPer | nt er f erenceBand3 REAL,
channel sPer | nt erf erenceBand4 REAL,
channel sPer | nt er f er enceBand5 REAL }
GSMveasur enent Type5 ::= SET OF SEQUENCE{

ssQperati on SSQOperati on,
val ue | NTEGER

}

-- SS operation definitions(GSM 09.02 [7]):

SSOperation ::= | NTEGER{
register (0),

erase (1),

activate (2),

deactivate (3),

regi st er Password (4),

i nterrogat eSSCperation (5),
processRequest (6) }

GSMveasur enent Type6 ::= SET OF SEQUENCE{
| ocat i onAr eaCode LAC,
val ue | NTEGER }

LAC ::= I NTEGER (0. .65535)
GSMveasur enent Functionld ;= | NTEGER

GSMCel | Nane ::= SEQUENCE{
cellld | NTEGER(O..65535),
| ocati oAreaCode LAC }

GSMveasur enent Type7 ::= SET OF SEQUENCE{
routi ngAr eaCode RAC,
val ue | NTECGER }

RAC ::= | NTEGER (0. .255)

GSMVeasur enent Type8 :: = SET OF SEQUENCE{

AccessPoi nt NanelLogi cal LinklD  APNI D,
val ue | NTEGER }

APNI D :1= I NTEGER (0. .65535)
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NOTE: TheAPN Logica Link ID, isanumeric value for the assigned to each APN link inthe GGSN. TheID is

only unique when presented together with the GGSN address.

END
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Annex D (normative):
Data Transfer Requirements

This annex defines the data transfer requirements from the NE to the OS for the present document. The present
document makes use of the generic approach to EFD, Log and File transfer facility as defined in GSM 12.00 [8].

D.1  Data Transfer Requirements
D.1.1 General

The GSM 12.04 defines how statistical information concerning various aspects of the NE's can be collected. Once this
datais collected and available in the NE, it shall be possible to transfer it to the OS. The way in which this can be
achieved is described in GSM 12.00 [8].

GSM 12.00 [8] describes the generic solutions to data transfer requirements which are used by GSM 12.04. This annex
describes the additional information required to fully satisfy the data transfer requirements of GSM 12.04, containment
of which is described in annex C.

Of the data transfer functions described in GSM 12.00 [8], GSM 12.04 requires the upload function, i.e. OS controlled
data transfer from NE to OS.

D.2  Object Model

D.2.1 Managed Object Classes
D.2.1.1 "Recommendation X.721: 1992": log

Object instances of this class are used to store incoming event reports. An instance of this class can be created to store
specifically scan report notifications (in form of "scanReportRecords’ managed objects). Thisis achieved by using the
discriminator construct and filtering on the event type information.

D.2.1.2 "Recommendation X.738: 1993": scanReportRecord

Objects of this class are used to represent logged information that resulted from Attribute Vaue Change Notifications
and are contained in a'log' instance.

D.2.2 Name Bindings

D.2.2.1 log-managedElement
log-managedElement NAME BINDING
SUBORDINATE OBJECT CLASS "Recommendation X.721: 1992": log;
NAMED BY SUPERIOR OBJECT CLASS "Recommendation M.3100: 1992": managedElement;
WITH ATTRIBUTE "Recommendation X.721: 1992": logld;
CREATE;
DELETE;
REGISTERED AS{ gsm1204NameBinding 221 };

D.2.2.2 scanReportRecord-log
scanReportRecord-log NAM E BINDING

SUBORDINATE OBJECT CLASS "Recommendation X.738: 1993": scanReportRecord;
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NAMED BY SUPERIOR OBJECT CLASS "Recommendation X.721: 1992": lag;
WITH ATTRIBUTE "Recommendation X.721: 1992": logRecordld,;
DELETE;
REGISTERED AS{ gsm1204NameBinding 222 };
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Annex E (informative):
Non Standardised Measurements of Interest to PLMN
Management

Following is the template used to describe the measurements contained in this annex.
A. Description
A short explanation of the measurement operation.
B. Collection Method
The form in which this measurement data is obtained:
CC (Cumulative Counter).

GAUGE (dynamic variable), used when data being measured can vary up or down during the period of
measurement.

DER (Discrete Event Registration), when data related to a particular event are captured every nth event is
registered, where n can be 1 or larger.

Sl (Status Inspection).
Inception of annex E

The annex E has been created to contain all the measurements that are NOT candidates for standardisation, (indication
that they have been considered).

At the end of the annex there are also references to the Fixed Network measurements, which have been included for
completeness.

NOTE: The measurementsin thisannex are for information only and as a consequence are NOT included in the
Object Model (annex C).

E.1 Measurement Related to the BSC

E.1.1 BSC Measurement Function

None.

E.2 Measurement Related to the BTS

E.2.1 BTS Measurement Function

None.

E.2.2 CELL Measurement Function

None.

E.2.3 Internal HDO Measurement Function

None.
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E.3 Measurement Related to the MSC

E.3.1 MSC Measurement Function
E.3.1.1 Attempted Mobile to Mobile Calls

A. This measurement provides the number of mobile to mobile call attempts received by the MSC.

B. CC.

E.3.1.2 Successful Mobile to Mobile Calls

A. This measurement provides the number of successful mobile to mobile cals.

B. CC.

E.3.1.3 Answered Mobile to Mobile Calls

A. This measurement counts the number of answered mobile to mobile calls.

B. CC.

E.3.1.4 Attempted Mobile to Land Calls

A. This measurement provides the number of mobile to land call attempts received by the MSC.

B. CC.

E.3.1.5 Successful Mobile to Land Calls
A. This measurement provides the number of successful mobile to land calls.
B. CC.

E.3.1.6 Answered Mobile to Land Calls

A. This measurement provides the number of answered mobile to land calls.

B. CC.

E.3.1.7 Attempted Land to Mobile Calls
A. This measurement provides the number of land to mobile call attempts received by the MSC.
B. CC.
E.3.1.8 Successful Land to Mobile Calls
A. This measurement provides the number of successful land to mobile calls.
B. CC.
E.3.1.9 Answered Land to Mobile Calls

A. This measurement indicates the number of answered land to mobile calls.

B. CC.

E.3.1.10 Mean Holding Time of Calls

A. This measurement provides the mean holding time of calls.

B. CC.
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E.3.2 External HDO Measurement Function

None.

E.4 Measurements related to the HLR

E.4.1 HLR Measurement Function

E.4.1.1 Instantaneous number of HLR subscribers

A. This measurement provides a running total of the number of subscribers for whom information is currently held
the HLR.

B. Sl

E.4.1.2 Barred subscribers in the HLR

A. This measurement provides the number of barred subscribersin the HLR.

B. S.
E.4.1.3 Bearer service indication
A. This measurement provides the number of subscribers with the specified bearer service.
B. CC.
E.4.1.4 SS operation indication
A. This measurement provides the number of subscribers with the specified SS operation.

B. CC.

E.4.1.5 Attempted requests for Authentication sets from the AUC by the
HLR

A. This measurement counts the number of triplets requested from the AUC by the HLR.
B. CC.
E.4.1.6 Successful returned Authentication sets from the AUC to the HLR

A. This measurement counts the successfully returned triplets from the AUC to the HLR.
B. CC.

E.5 Measurements related to the VLR

E.5.1 VLR Measurement Function
E.5.1.1 Subscribers from other PLMNSs registered in the VLR

A. This measurement provides the number of subscribers of other PLMNs registered in the VLR.

B. Sl

E.5.1.2 Number of roamers in the VLR

A. This measurement provides the number of roamers which are registered in the VLR.
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B. Sl

E.6 Measurements related to the EIR

None.

E.7 Measurements related to the SMS-IWMSC/GMSC

None.

E.8 Performance Measurements on non-specific GSM
Obijects

E.8.1 Measurements related to a PCM system

According to ITU-T Recommendation Q.79x.

E.8.2 Measurements related to MTP

According to ITU-T Recommendation Q.79x.

E.8.3 Measurements related to SCCP and TCAP

According to ITU-T Recommendation Q.79x.

E.8.4 Measurements related to ISUP

According to ITU-T Recommendation Q.79x.

E.8.5 Measurements related to Internet Protocols

According to IETF RFC Recommendations.
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Annex F (informative):
Index of Measurement Attribute Names

The measurement description (part D of annex B) provides for each measurement the equivalent measurement attribute
name. This clause provides an index of all the attribute names which are used in annex B. Thisindex is provided to
enable the reader to forward or backward reference, these attributesin annex C.

M easurement Attribute Name: Page

EIIVANVETElo (=S D1O(O! o VN1 FoTor 1= o | T 3 1 T 44
e VAN E o Eo WO o VAN oo = o [T 1O 42
ANSM ODIEEMENGENCYCAIIS, ...ttt st be st et e e aeeae e e et e eesbeebesaeebeeneensesentestesneetenneensensantas 56
ANSM ODIEOTIGINALINGCAIIS, .....eevieeiiitireet ettt ettt b e e h bbb et eb e e b e s e eb e s e e e eb e s e et eb e s b e e ebeabe e ebenbennenens 54
oS 1Y oo TE L= Y= g gl = e = S 55
arrival Of ViSitOrSFrOMOLNEIPLIMNS, ...ttt et b et b e e b e b e bt e et bt b e e ebesb e e ebesbenneneas 78
BLEAULNPIOCSINV LR, ..ttt b et b et b e e et b e e et eb e s e e a e eb e s R et eb e e e e e eb e s b e ne ek e ebennebenbenneneas 77
O] o)1= T 0T 1Y KT (= @Xe (o] = o ox S 56
attl dentifiCatiONREGTOPV LIRS, ....cocuiiiiieiiiieiet ettt bbbt b e s b e e bt s bt eb e b e e ebenb e e ebesbenneneas 74
o L1 0 = £ AN S e | oo 38
At MMEdiatEASSINGPIOCSPEIBSC, ......cocuiiteietiriet et sttt sttt et b e e bt b et b e bbbt s b e e eb e s b e e eb e s e et eb e s b e e ebesbe e ebenrennenen 34
At MMEi AtEA SSINGPIOCSPEICAUSE, ... veiveeveeeeieriestesiesiesteseeseetesees e stestestesseesesseessesessetesaeasesseaseessensesseseessenseeneessnnses 38,51
attlncominNgEXLErNal INtFAM SCHDOS, ......c.voiuiiieiisiiseseeteseeeeeeste e see e esre s e s e esaeseestessessessesseeseeseessessessessessessessennsessenses 62
attlncomingExternal IntraM SCHDOSPerOriginNatiNgCEIl, .......c.ee it 67
AtINCOMINGINEENM SCHDOS, .....ecieiiiieiecteeeee ettt e e e e s eeste s bestesseeseese e e enteseeseeabesseeseeseensesesseseesaeesennenneensnnss 63
attlncominglnterM SCHD OSPerOriginatiNgCEIl, .......ooeoeiieieereee ettt ettt seese et sae st neeneeneeneas 68
attincomingINterNal INEErCEITHDIOS, ......cveeeeerieresiseseeteseeeee e s e e s te e sre e s e esee e e e s sestestesseeseeneeneesseseessesressesneeneenennses 46
attlncominglnternal InterCel IHDOSPerOriginatiNgCE, ........c.ooiiiiiieieeeee et e s 52
ALEINSEITSUDDEIASEIVICE, ....viueitiieeieeterieeete sttt ettt r et b e et b e e st e bt s e e st e bt seeb e eR e s e eh e e b e s e eb e sR e e eb e s e e e eb e s e e e ebeer e e ebenrennenens 70
attinterrogati ONOFHL RSFOIROULING, ...veiveiveeiiieeieieese s et se st s e ee st se e e e sresresseesesse e e eneeseesteseesresneeneeneenes 57
AINEEIV LRLOCAH ONUPAEBLES, .....cuveveitiieeiterieeeeie sttt sttt ettt s se e e seesbesbesbesbe s st eaeeae e beseesbeebesaeebesaeeaee e e seesbesaesbesneensenseneas 78
AINtraV LRLOCA ONUPUEBLES, ....veveivieieiieseereeeeieseestestestessessesseeseeseessessessessessesseessessessessessessessessesseessessessessessessessensenssnnees 77
oo (0] 18 o0 = (P UUPUR U SSP 71
AtMODITEEMENGENCYCAIS, ...oviietiiiictese ettt et s s bt st se et e s e et et e s b et ebesbe e ebesbe e ebesbeneenen 55
LAY Lol oTT L= @ o T g ] o = OSSPSR 54
attM obil€OrigiNatiNGSIM FOMWEAITINGS, ....cveeuerieieriirte sttt sb ettt e b e b e bt e ae e e et e ae e e e sbesbesbesbeeneenseneeneas 80
o YKo o1 =Y = g 1T 7= (1 [ S 55
attMobileTerminatiNgSM FOIWAITINGS, ......co.eieeieeeere ettt sttt a et e e e b e be s ae b e st e e e e e seesbesbesbeeneeneeneentas 81
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atM SMemoryAvai labDl ENOLIFICELIONS, .......c.ccveiieiieece et e s et e e e stesreesaeesaeesseenseenseensensaessansrens 74
e N oL@ 1= 0N = o TP 73
attOpForMobileOriginatingPOINTTOPOINESIM'S, ......ccuiiiiiie ettt e e te e saeesreesaeenseenteenteenanssansrees 58
attOpForMobileTerminatiNgPOINETOPOINESIMS, .......civiiiiriiieierieeeie ettt b e s eb bbb nnenea 58
attOutgoiNGEXIErNAI I NITAM SCHDIOS, .....ccvviiieieeieiiere e s et se e e sae st e e seestesae e reese e e eseess e e seeatesaeeseeseseestesaensesneenseneenses 63
attOutgoingExternal INtraM SCHDOSPEI TAGEICEIL, .....ooveiiieiirieieiereeese ettt b e s b e b e 67
AtOULJOINGINEENMMISCHDIOS, ......ecviitiieiiitesteteste ettt sttt ettt b bt eb e bt eb e s e e e eb e se et eb e s e et eb e se e e eb e se e e ebesbe e ebenbe s ebenbennenen 64
attOutgoingINterM SCHDOSPEITAGEICE, ....veeieiie e st e e e e sa e besne st e s neeneenneneas 68
attOutgoiNGI NEErNEI INTEFCEITHDOS, ......oiviieeiiiieieeieeie ettt sttt sttt se bt et eb e b e e b s b e e eb e se et ek e sr e e ebesbe e ebesrennenen 46
attOutgoingl nternal I nterCel[HDOSPE TargetCell, .....oiuviuiiieieieieee ettt st nneneas 53
BIPAGERES, ...eeeeeireiti iR R R e R R R R e r e R R R r e anenrens 75
AtPAJEREGSPEIL OCALIONATEA, .....c.eivieeieiteieeieet ettt ettt ettt b bt b e e et b se e st eb e s e eseeb e se et eb e s e et ebesb e e ebesbe s ebenrennenens 75
altReqFOrAUthSEtSRECEIVEABYHLIR, ...ttt st s ee et ne e e e e e st e tesnenreeneeneeneenes 69
AtREGFOrAUNSEISSENTTOHLIR, ... ettt e h et et e e e e see b e s aeeae e e e seeebesbesbesneeneeeaneas 76
L =70 | 01T/ PSSR 73
ATREGFOrSIMROULINGINTO, ...ttt ettt e ettt s et eheeme e e e eeseeebeseeebeemeeme e s e seeabesaesbesneeneensaneas 72
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ALSM DElIVErY SLAEUSREPOIPIOCS, ....veveveitesieiueeeeeeeeesiessestessesteseeseeseessesseseessesseasesssessessessessesssssesseessessessessessessessensenssenses 72
attSSRElatedOpEratiONSINHLIR, ...ttt st s b e b e ae b e st e e e e e seenbesbesbeeneeneeneeneas 71
attSUbSEqUENtI NEEIM SCHDOSM ST, ....vecveeeeeueeieriiiesiesesieeeessesseeaeseestestesaessesseesesseesessesseteseeesesseeseesessessessessessesseessnnses 65
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attTransOfPagingM ESSAgESTNEPCH, .......coiiiiiiieiee ettt b ettt e e enas 37,50
emptyReSPONSESFOrAULNFTOMHLIR, ...ttt e b ettt e e et e s b et s be et e e e e s e neaneas 77
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MAXNDIOfBUSYSD CCHS, ....ocuviiiieiiisiesieeie e see et st e e e e seestesseese e e e e es e seesbesaeeseeseensenteseestesaeeseeneensenseseensessenneensnnsns 43
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