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Foreword

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

The present document is part of the 32.400-series covering the 3rd Generation Partnership Project; Technical
Specification Group Services and System Aspects; Telecommunication Management; Performance Management (PM),
asidentified below:

TS32.401: "Concept and Requirements’;
TS32.402: "Performance Measurements- GSM";
TS32.403: " Performance Measurements UM TS and combined UMTS/GSM" .

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 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.

During the lifetime of a 3G network, itslogical and physical configuration will undergo changes of varying degrees and
frequenciesin order to optimise the utilisation of the network resources. These changes will be executed through
network configuration management activities and/or network engineering, see 3GPP TS 32.600 [3].

Many of the activitiesinvolved in the daily operation and future network planning of a 3G 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 is to describe the mechanisms involved in the collection of the data and the definition
of the dataitself.
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1 Scope

The present document describes the measurements for UMTS and combined UMTS/GSM.
The TS 32.401 [12] describe Performance Management concepts and requirements.

The present document is valid for all measurement types provided by an implementation of a UMTS network and
combined UMTS/GSM network. These may be measurement types defined within this TS, measurements defined
within other standards bodies, or vendor specific measurement types.

Only measurement types that are specific to UMTS or combined UMTS/GSM networks are defined within the present
documents. |.e. vendor specific measurement types and measurements related to "external” technologies used in UMTS
and combined UMTS/GSM networks, such as ATM or IP, are not covered. Instead, these could be applied as described
by the other, "externa" standards bodies (e.g. ITU-T or IETF) or according to manufacturer's documentation.

The definition of the standard measurements isintended to result in comparability of measurement data produced in a
multi-vendor network, for those measurement types that can be standardised across all vendors' implementations.

The structure of the present document document is as follows:
- Header 1. Network Element (e.g. RNC related measurements);
- Header 2: Measurement function (e.g. soft handover measurements);

- Header 3: Measurements.

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.

e For anon-specific reference, the latest version applies. 1n the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 32.101: "3G Telecom Management: Principles and high level requirements’.

2] 3GPP TS 32.102: "3G Telecom Management architecture”.

[3] 3GPP TS 32.600: "Telecommunication Management; Configuration Management; 3G
configuration management; Concept and main regquirements”.

[4] 3GPP TS 25.331: "RRC Protocol Specification”.

[5] 3GPP TS 25.413: "UTRAN lu Interface RANAP Signalling”.

[6] 3GPP TS 25.423: "UTRAN lur Interface RNSAP Signalling”.

[7] 3GPP TS 25.433: "UTRAN lub Interface NBAP Signalling".

[8] 3GPP TS 23.107: "QoS Concept and Architecture".

[9] 3GPP TS 32.620-2: " Telecommunication Management; Configuration Management; Part 2:

Generic network resources IRP: NRM".

[10] 3GPP TS 32.621-2: "Telecommunication Management; Configuration Management; Core
Network Resources IRP: NRM".
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[11] 3GPP TS 32.622-2: " Telecommunication Management; Configuration Management; Part 2:
UTRAN network resources IRP: NRM".

[12] 3GPP TS 32.401: "Telecommunication Management; Performance Management (PM); Concept
and Requirements”.

[13] GSM 12.04: "Digita cellular telecommunication system (Phase 2) (GSM); Performance
Management and Measurements for a GSM Public Land Mobile Network (PLMN)".

[14] 3GPP TS 32.402: " Telecommunication Management; Performance Management (PM);
Performance Measurements - GSM™.

[15] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols;
Stage 3".

[16] GSM 08.18: "Digital cellular telecommunication system (Phase 2) (GSM); General Packet Radio
Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS
Protocol".

[17] 3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2".

[18] 3GPP TS 29.002: "Mobile Application Part (MAP)".

[19] 3GPP TS 29.060: "GPRS Tunnelling protocol (GTP) across the Gn and Gp interface'.

[20] 3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) Support on Mobile Radio
Interface”.

3

3.1

Definitions and abbreviations

Definitions

For the purposes of the present document, the following terms and definitions apply:

"(n-1)

out of n" approach:

The measurements result values generated by a NE can be obtained in a number of different ways. Therefore, the
"(n-1) out of n approach" has been defined in order to avoid redundancy in the measurements.

The " (n-1) out of n approach" allows a vendor to choose any (n-1) out of the n defined counters for
implementation but some choices can offer more detailed information than others. The missing n value can be
calculated in post-processing.

If multiple measurements are included in one template, then the applicability of the "(n-1) out of N scenario are
mentioned in template item A with the following sentence " The nh measurement types defined in item E are
subject to the " (n-1) out of n approach™. The item D will specify the measurement result per measurement type
specified in template item E.

If the measurements that are applicable to the " (n-1) out of n" scenario are defined in separate templ ates, then
they will be grouped together into a common clause of the TS, and the applicability of the approach will be
mentioned in the supersection that groups the measurements.

3.2 Abbreviations
For the purposes of the present document, the following abbreviations apply:
3G 3" Generation
3GPP 3G Partnership Project
ASN.1 Abstract Syntax Notation 1
BER Basic Encoding Rules
DTD Document Type Definition

ETSI



3GPP TS 32.403 version 4.0.0 Release 4 11

EM
ETS
FTAM
FTP

[ tf
ITU-T
MSC
NE
NM
OA&M
(O]
oSl
PM
QoS
RNC
TFTP
UMTS
UTRAN

(Network) Element Manager

European Telecommunication Standard
File Transfer Access and Management
File Transfer Protocol

Interface
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International Telecommunication Union - Telecommunications Standardisation Sector

Mobile Services Switching Centre
Network Element
Network Manager

Operation, Administration and Maintenance

Operations System (EM, NM)
Open Systems Interconnection
Performance Management
Quality of Service

Radio Network Controller
Trivia FTP

Universal Mobile Telecommunications System

UMTS Terrestrial Radio Access Network

In the following table you can find alist of abbreviations used within the measurement types for field E of the
measurement template (see clause 3.3).

Assn
Att
Aut
Bgrd
Call
Conn
CS
Ctrl
Conv
Del
Drop
Estab
Fail
HHO
HO
Inc
Intact
Inter
Intra
MM
Netw
NodeB
Oct
Out
Pkt
Prep
PS
RAB
RAT
ReEstab
Rel
Reloc
Reqg
RAT
RL
RNC
RRC
Setup
SGSN
SHO

Assign(ment,ed)
Attempt(s,ed)
Authentication
Background

Cdl

Connection

Circuit switched
Controlled
Conversational
Deletion

Drop(ped)

Establish (ed,ment)
Fail(ed, ure)

Hard Handover
Handover

Incoming

Interactive

Inter

Intra

Mobility Management
Network

NodeB

Octet(s)

Outgoing

Packet(s)

Preparation

Packet switched
Radio Access Bearer
Radio Access Technologie
Re-establish (ed,ment)
Released

Relocation
Request(s,ed)

Radio Access Technology
Radio Link

RNC

Radio Resource Control
Setup

SGSN

Soft Handover
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Sig Signalling
Strm Streaming
Succ Success(es,ful)
UE User Equipement
UTRAN UTRAN
3.3 Measurement definition template

Following is the template used to describe the measurements contained in this annex.

C.x.y. Measurement Name (section header)

b)

©)

d)

€)

Thisis adescriptive name of the measurement type that is specified as clause C.x.y of the present document.
The measurement name shall be written in lower-case characters except abbreviations (e.g. RNC).

A measurement name can apply to one or more measurements. If the measurement name applies to several
measurements then all fields of the template will take this into account.

Description

This section contains an explanation of the measurement operation;
Collection Method

This n contains 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 n" event is
registered, where n can be 1 or larger;

- Sl (Status Inspection).
Condition

This section contains the condition which causes the measurement result data to be updated;

Thiswill be defined by identifying protocol related trigger events for starting and stopping measurement
processes, or updating the current measurement result value. Where it is not possible to give a precise condition,
then the conditional circumstances leading to the update are stated.

If ameasurement is not available for FDD or TDD, then the measurement description shall contain a statement.
M easur ement Result (measured value(s), Units)

This section contains a description of expected result value(s) (e.g. asingle integer value).

The definition applies for each measurement resullt.

M easurement Type

This section contains a short form of the measurement name specified in the header, which is used to identify the
measurement type in the result files.

The measurement names are dotted sequences of items. The sequence of elements identifying a measurement is
organised from the general to the particular.

- Thefirst item identifies the measurement family (e.g. HHO, RAB, SMS). Note that this family may also be
used for measurement administration purpose.

- The second item identifies the name of the measurement itself.
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- Depending on the measurement type, additional items may be present to specify sub-counters (failure causes,
traffic classes, min, max, avg, G, U ...). When available, the template will describe to which standard it is
referring to for these additional items (e.g. cause, traffic class). Otherwise, the additional item semantics must
be described in detail s in the present document. Standardised causes will be a number. (e.g.
RRC.ConnEstab.1) but non standardised causes should be a string (e.g. RRC.ConnEstab.NoReply).

It isto be noted that the set of valuesissued for a measurement does not depend on the associated collection
method (CC, SI, Gauge, DER). For instance, a gauge collected counter does not necessarily provide min, max,
average values.

In addition, it is recommended that a prefix is added for non-UMTS measurements:
-V Sfor vendor-specific measurements;

- Q3 for Q3 measurements;

- MIB for IETF measurements (ATM, IP);

- OSfor other standards measurements.

NOTE: The 3GPP standardised measurements name must not commence with the above prefixes.

f)

9)

h)

Examples of valid measurement names are:
- VSHO.InterSGSNReject. NoResource
- HHO.SuccOutIntraCell

- MM.AttachedSubs.Max

- RAB.EstabAttCS.Conversational

- RRC.ConnEstab.Cause
where Cause identifies the failure cause.

Abbreviations to be used within measurement types can be found in chapter 3.2 of the present document.
M easur ement Object Class

This section describes the measured object class (e.g. UtranCell, RncFunction, SgsnFunction). The object class
used for this purpose shall be in accordance with the Network Resource Model defined in 3GPP
TSs32.620-2 [9], 32.621-2 [10], 32.622-2 [11].

For object classes currently not defined in CM, this TS defines its own nomenclature (e.g. RA, LAC).
Switching Technology

This section contains the Switching domain(s) this measurement is applicable to i.e. Circuit Switched and/or
Packet Switched.

Generation
The generation determinesif it concernsaGSM , UMTS, or combined (GSM+UMTS) measurement.

- GSM: pure GSM measurement; it only counts GSM events.In acombined (GSM+UMTS) NE the count
would be exactly the same asin apure GSM NE. In apure UMTS NE this counter does not exist;

- UMTS: pure UMTS measurement; it only counts UMTS events.In acombined (GSM+UMTS) NE the count
would be exactly the same asin apure UMTS NE. In a pure GSM NE this counter does not exist;

- GSM/UMTS: measurement applicable to both GSM and UMTS systems; in a combined (GSM+UMTS) NE
separate subcounts for GSM and/or UMTS events can be obtained;

- COMB: measurement applicable to combined GSM and UMTS systems, but regardless of whether the
measured event occurred on the GSM or UMTS part of the system. This means that in a combined NE only
onetotal (i.e. GSM+UMTYS) count is obtained for the measured event;
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The above aspects are al so reflected in the measurement type name in template item E by adding a"G" to the
GSM measurements and "U" to the UM TS measurements.

NOTE: The 2G component of a combined 2G/3G equipment may actually choose to implement GSM
measurements according to the present document or GSM 12.04/T S32.402, based on GSM standards.

3.4 Definition of private Object Classes

Private Object Classes are Object Classes which are needed for PM purposes, but that are not yet defined by CM.

3.4.1 Neighbour Cell

The Object Class Neighbour Cell is needed to measure cell-cell relations such as Handover. For the purpose of the
present document the Neighbour Cell should be encoded in the file format as the concatenation of 2 UtranCell moid's,
separated by acomma. If the neighbouring cell belongs to another RNC than the measured one, then for the second
UtranCell moid the complete DN is to be specified.

EXAMPLE 1:  both cells belong to the same RNC:

- nedn = "G3SubNetwork=Sweden,M eContext=M EC-Ghg-1,G3M anagedElement=RNC-Gbg-
1,RncFunction=RF-1";

- moid = "UtranCellI=Gbg-997,UtranCel I=Ghg-998".
EXAMPLE 2: Both cells belong to different RNC

- nedn = "G3SubNetwork=Sweden,M eContext=M EC-Ghg-1,G3M anagedElement=RNC-Gbg-
1,RncFunction=RF-1";

- moid = "UtranCelI=Gbg-997,G3SubNetwork=Sweden,M eContext=M EC-Ghg-
1,G3ManagedElement=RNC-Gbg-2,RncFunction=RF-2,UtranCel I=Gbg-998".

3.4.2 Routing Area

The Object Class Routing Area (RA) is heeded to conduct measurements on RA level. For the purpose of the present
document the Neighbour Cell should be encoded in the file format as the concatenation of the LAC and the RAC, in
decimal notation. Since LAC is a2 byte number (00000-65535) 5 characters are needed in the moid PrintableString.
Since RAC isal byte number (000-255) 3 characters are needed in the moid PrintableString. Hence concatenated moid
PrintableString will always contain 8 characters.

EXAMPLE: LAC = Hexadecimal 4E20 = Decimal 20000;
RAC = Hexadecimal BE = Decimal 190;
moid = "20000190".

4 Measurements related to the RNC

4.1 RAB assignment

The five measurement types defined in the clause 4.1.n for CS domain (respectively PS domain) are subject to the "4
out of 5 approach".

4.1.1 Attempted RAB establishments for CS domain

a) This measurement provides the number of RAB assignment attempts for CS domain. The measurement is
pegged by traffic class.

b) CC.
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©)

d)

€)

f)
9)
h)

On receipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for CS domain, each RAB
assignment request is added to the relevant measurement according to the traffic class requested. See TS 25.413
and TS 23.107.

Four integer values.

RAB.AttEstabCS.Conv
RAB.AttEstabCS.Strm
RAB.AttEstabCS.Intact
RAB.AttEstabCS.Bgrd

RNCFunction.
Valid for circuit switched traffic.

UMTS.

4.1.2 Successful RAB establishments without queuing for CS domain

a)

b)
c)

This measurement provides the number of successfully established RABs for CS domain in which a queuing
process has not been involved. The measurement is pegged by traffic class.

CcC

On transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully established RAB is added to the relevant measurement according to the traffic class requested in the
RAB ASSIGNMENT REQUEST message. See TS 25.413 and TS 23.107.

NOTE: The addition is performed with the condition the RAB has not been mentioned as queued in a previous

d)

€)

f)
9
h)

RANAP RAB ASSIGNMENT RESPONSE.
Four integer values.

RAB.SuccEstabCSNoQueuing.Conv
RAB.SuccEstabCSNoQueuing.Strm
RAB.SuccEstabCSNoQueuing.Intact
RAB.SuccEstabCSNoQueuing.Bgrd

RNCFunction
Valid for circuit switched traffic.

UMTS

4.1.3 Failed RAB establishments without queuing for CS domain

a)

b)
<)

This measurement provides the number of RAB establishment failures for CS domain in which a queuing
process has not been involved. The measurement is pegged by failure cause.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413. The sum of all supported per cause measurements should equal the total number of RAB
Establishment Failures.

NOTE: The addition is performed with the condition the RAB has not been mentioned as queued in a previous

d)

€)

f)

RANAP RAB ASSIGNMENT RESPONSE.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form RAB.Fail EstabCSNoQueuing.Cause
where Cause identifies the failure cause.

RNCFunction
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g) Validfor circuit switched traffic.
h)y UMTS

4.1.4 Successful RAB establishments with queuing for CS domain

a) This measurement provides the number of successfully established RABsfor CS domain in which a queuing
process has been involved. The measurement is pegged by traffic class.

b) CC

¢) Ontransmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully established RAB is added to the relevant measurement according to the traffic class. See TS 25.413
and TS 23.107.

NOTE: The addition is performed with the condition the RAB has been mentioned as queued in a previous
RANAP RAB ASSIGNMENT RESPONSE.

d) Four integer values.

€) RAB.SuccEstabCSQueuing.Conv
RAB.SuccEstabCSQueuing.Strm
RAB.SuccEstabCSQueuing.I ntact
RAB.SuccEstabCSQueuing.Bgrd

f) RNCFunction
g) Vadid for circuit switched traffic.
h) UMTS

4.1.5 Failed RAB establishments with queuing for CS domain

a) This measurement provides the number of RAB establishment failures for CS domain in which a queuing
process has been involved. The measurement is pegged by failure cause.

b) CC

¢) Ontransmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to establish is added to the relevant measurement according to the cause. Possible causes are
included in TS 25.413. The sum of all supported per cause measurements should equal the total number of RAB
Establishment Failures.

NOTE: The addition is performed with the condition the RAB has been mentioned as queued in a previous
RANAP RAB ASSIGNMENT RESPONSE.

d) Each measurement isan integer value. The number of measurementsis equal to the number of causes.

€) The measurement name has the form RAB.Fail EstabCSQueuing.Cause
where Cause identifies the failure cause.

f) RNCFunction
g) Vadid for circuit switched traffic.
h) UMTS

4.1.6  Attempted RAB establishments for PS domain

a) This measurement provides the number of RAB assignment attempts for PS domain. The measurement is pegged
by traffic class.

b) CC
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©)

d)

€)

f)
9)
h)

On receipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for PS domain, each RAB
assignment request is added to the relevant measurement according to the traffic class requested. See TS 25.413
and TS 23.107.

Four integer values.

RAB.AttEstabPS.Conv
RAB.AttEstabPS.Strm
RAB.AttEstabPS.Intact
RAB.AttEstabPS.Bgrd

RNCFunction
Valid for packet switched traffic.
UMTS

4.1.7 Successful RAB establishments without queuing for PS domain

a)

b)
c)

This measurement provides the number of successfully established RABs for PS domain in which a queuing
process has not been involved. The measurement is pegged by traffic class.

CcC

On transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
successfully established RAB is added to the relevant measurement according to the traffic class. See TS 25.413
and TS 23.107.

NOTE: The addition is performed with the condition the RAB has not been mentioned as queued in a previous

d)

€)

f)
9
h)

RANAP RAB ASSIGNMENT RESPONSE.
Four integer values.

RAB.SuccEstabPSNoQueuing.Conv
RAB.SuccEstabPSNoQueuing.Strm
RAB.SuccEstabPSNoQueuing.Intact
RAB.SuccEstabPSNoQueuing.Bgrd

RNCFunction
Valid for packet switched traffic.
UMTS

4.1.8 Failed RAB establishments without queuing for PS domain

a)

b)
<)

This measurement provides the number of RAB establishment failures for PS in which a queuing process has not
been involved. The measurement is pegged by failure cause.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413. The sum of all supported per cause measurements should equal the total number of RAB
Establishment Failures.

NOTE: The addition is performed with the condition the RAB has not been mentioned as queued in a previous

d)

€)

f)

RANAP RAB ASSIGNMENT RESPONSE.
Each measurement is an integer value. The number of measurementsis equal to the number of causes.

The measurement name has the form RAB.Fail EstabPSNoQueuing.Cause
where Cause identifies the failure cause.

RNCFunction
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9)
h)

Valid for packet switched traffic.
UMTS

4.1.9 Successful RAB establishments with queuing for PS domain

a)

b)
<)

This measurement provides the number of successfully established RABs for PS domain in which a queuing
process has been involved. The measurement is pegged by traffic class.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
successfully established RAB is added to the relevant measurement according to the traffic class. See TS 25.413
and TS 23.107.

NOTE: The addition is performed with the condition the RAB has been mentioned as queued in a previous

d)

€)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE.
Four integer values.

RAB.SuccEstabPSQueuing.Conv
RAB.SuccEstabPSQueuing.Strm
RAB.SuccEstabPSQueuing.I ntact
RAB.SuccEstabPSQueuing.Bgrd

RNCFunction
Valid for packet switched traffic.
UMTS

4.1.10 Failed RAB establishments with queuing for PS domain

a)

b)
c)

d)
€)

f)
9
h)

4.2

This measurement provides the number of RAB establishment failures for PS domain in which a queuing
process has been involved. The measurement is pegged by failure cause.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
RAB failed to establish is added to the relevant measurement according to the cause. Possible causes are
included in TS 25.413. The sum of all supported per cause measurements should equal the total number of RAB
Establishment Failures.

Each measurement is an integer value. The number of measurementsis equal to the number of causes.

The measurement name has the form RAB.Fail EstabPSQueuing.Cause
where Cause identifies the failure cause.

RNCFunction
Valid for packet switched traffic.
UMTS

RAB release

421 RAB releases for CS domain

a)

b)

This measurement provides the number of RAB releases for CS domain pegged by cause.

CcC
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©)

d)

€)

f)
9)
h)

On transmission by the RNC of a RANAP RAB RELEASE REQUEST message for CS domain, each RAB
requested to be released is added to the relevant per cause measurement. Possible causes are included in

TS 25.413. The sum of all supported per cause measurements should equal the total number of RAB Releases for
the CS domain.

Each measurement is an integer value. The number of measurementsis equal to the number of causes.

The measurement name has the form RAB.RelCS.Cause
where Cause identifies the rel ease cause.

RNCFunction
Valid for circuit switched traffic.

UMTS

4.2.2 RAB releases for PS domain

a)
b)
©)

d)

€)

f)
9)
h)

4.3

This measurement provides the number of RAB releases for PS domain pegged by cause.
cC

On transmission by the RNC of a RANAP RAB RELEASE REQUEST message for PS domain, each RAB
reguested to be released is added to the relevant per cause measurement. Possible causes areincluded in

TS 25.413. The sum of all supported per cause measurements should equal the total number of RAB Releases for
the PS domain.

Each measurement is an integer value. The number of measurementsis equal to the number of causes.

The measurement name has the form RAB.Rel PS.Cause
where Cause identifies the rel ease cause.

RNCFunction
Valid for packet switched traffic.
UMTS

Signalling connection establishment

4.3.1  Attempted signalling connection establishments for CS domain

a)

This measurement provides the number of attempts by RNC to establish an lu control plane connection between
the RNC and a CS CN.

NOTE: Thereisno confirmation in response to this message to indicate that the CN-RNC connection was

b)
<)

d)
€)
f)
9
h)

successfully setup.
CcC

Transmission of a RANAP Initial UE message by the RNC to the CN. Thisis sent by the RNC on receipt of an
RRC Initial Direct Transfer message from the UE.

A single integer value.
Sig.AttConnEstabCS
RncFunction

Valid for circuit switching.

UMTS
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4.3.2 Attempted signalling connection establishments for PS domain

a) This measurement provides the number of requests by RNC to establish an lu control plane connection between
the RNC and a PS CN.

NOTE: Thereisno confirmation in response to this message to indicate that the CN-RNC connection was
successfully setup

b) CC

¢) Transmission of a RANAP Initial UE message by the RNC to the CN. Thisis sent by the RNC on receipt of an
RRC Initial Direct Transfer message from the UE.

d) A singleinteger value.

€) Sig.AttConnEstabPS

f) RncFunction

g) Validfor packet switching.
h) UMTS

4.4 RRC connection establishment

The three measurement types defined in the clause 4.4.n are subject to the "2 out of 3 approach”.

4.4.1  Attempted RRC connection establishments
a) This measurement provides the number of RRC connection establishment attempts for each establishment cause.
b) CC

¢) Receipt of an RRC Connection Request message by the RNC from the UE. Each RRC Connection Request
message received is added to the relevant per cause measurement. The possible causes are included in
TS 25.331. The sum of all supported per cause measurements should equal the total number of RRC Connection
Establishment attempts.

d) Each measurement isan integer value. The number of measurementsis equal to the number of causes.

€) The measurement name has the form RRC.AttConnEstab.Cause
where Cause identifies the Establishment Cause

f) UtranCell
g) Validfor circuit switched and packet switched traffic.
h) UMTS

4.4.2 Failed RRC connection establishments
a) This measurement provides the number of RRC establishment failures for each rejection cause.
b) CC.

¢) Transmission of an RRC Connection Reject message by the RNC to the UE or an expected RRC
CONNECTION SETUP COMPLETE message not received by the RNC. Each RRC Connection Reject message
received is added to the relevant per cause measurement. The possible causes areincluded in TS 25.331.

d) Each expected RRC CONNECTION SETUP COMPLETE not received by the RNC is added to the
measurement cause 'No Reply' (not specified in TS 25.331).

€) The sum of al supported per cause measurements should equal the total number of RRC Connection
Establishment Failures.
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f) Each measurement is an integer value. The number of measurementsis equal to the number of causes.

g) The measurement name has the form RRC.Fail ConnEstab.Cause
where Cause identifies the Rejection Cause

h) UtranCell
i) Validfor circuit switched and packet switched traffic.
i) UMTS

4.4.3 Successful RRC connection establishments
a) This measurement provides the number of successful RRC establishments for each establishment cause.
b) CC

¢) Receipt by the RNC of a RRC CONNECTION SETUP COMPLETE message following a RRC establishment
attempt. Each RRC Connection Setup Complete message received is added to the relevant per cause
measurement. The possible causes are included in TS 25.331. The sum of all supported per cause measurements
should equal the total number of RRC Connection Establishments.

d) Each measurement isan integer value. The number of measurementsis equal to the number of causes.

€) The measurement name has the form RRC.SuccConnEstab.Cause
where Cause identifies the Establishment Cause

f) UtranCell
g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.5 RRC connection re-establishment

The three measurement types defined in the clause 4.5.n are subject to the "2 out of 3 approach”.

45.1  Attempted RRC re-establishments
a) This measurement provides the number of RRC re-establishments attempts.
b) CC

¢) Receipt by the RNC of a CELL UPDATE message using the Cell Update cause "Radio link failure". See
TS 25.331.

d) A singleinteger value.

e) RRC.AttConnReEstab

f) UtranCell

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.5.2 Failed RRC re-establishments
a) This measurement provides the number of RRC re-establishment failures.
b) CC

¢) Transmission of an RRC Connection Release message by RNC to the UE or an expected UTRAN Mobility
Information Confirm message not received by RNC from the UE. See TS 25.331.
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d) A singleinteger value.

€) RRC.FailConnReEstab

f) UtranCell

g) Validfor circuit switched and packet switched traffic
h) UMTS

45.3 Successful RRC re-establishments
a) This measurement provides the number of successful RRC re-establishments.
b) CC

¢) Receipt by the RNC of aUTRAN MOBILITY INFORMATION CONFIRM inaCELL UPDATE procedure
using the value cause "Radio link failure". See TS 25.331.

d) A singleinteger value.

€) RRC.SuccConnReEstab

f) UtranCell

g) Validfor circuit switched and packet switched traffic.
h) UMTS

4.6 RRC connection release

4.6.1  Attempted RRC connection releases on DCCH

a) This measurement provides the number of RRC connection rel ease attempts per release cause sent from UTRAN
to the UE on the DCCH.

b) CC

¢) Transmission of an RRC CONNECTION RELEASE message by the RNC to the UE on DCCH. Each RRC
Connection Release message sent on DCCH is added to the relevant per cause measurement. The possible causes
areincluded in TS 25.331. The sum of all supported per cause measurements should equal the total number of
RRC Connection Release attempts on DCCH.

d) Each measurement is aninteger value. The number of measurementsis equal to the number of causes.

€) The measurement name has the form RRC.AttConnRel DCCH.Cause
where Cause identifies the Release Cause

f) UtranCell
g) Validfor circuit switched and packet switched traffic
hy UMTS

4.6.2  Attempted RRC connection releases on CCCH

a) This measurement provides the number of RRC connection rel ease attempts per rel ease cause sent from UTRAN
to the UE on the CCCH.

b) CC

¢) Transmission by the RNC of an RRC CONNECTION RELEASE message to the UE on CCCH. Each RRC
Connection Release message sent on CCCH is added to the relevant per cause measurement. The possible causes
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d)

€)

f)
9)
h)

4.7

areincluded in TS 25.331. The sum of all supported per cause measurements should equal the total number of
RRC Connection Release attempts on CCCH.

Each measurement is an integer value. The number of measurementsis equal to the number of causes.

The measurement name has the form RRC.AttConnRel CCCH.Cause
where Cause identifies the Release Cause

UtranCell
Valid for circuit switched and packet switched traffic
UMTS

Soft handover

4.7.1  Attempted radio link additions to active link set (UE side)

a)

b)
©)

d)
€)
)
)
h)

This measurement provides the number of attempted radio link additions during active link set update procedure
(UE side) for each cell. This measurement shall be increased for each attempted radio link addition (UE side).
This measurement isonly valid for FDD mode.

CC.

Transmission of an ACTIVE SET UPDATE message (RRC) by the serving RNC to the UE. Withinan ACTIVE
SET UPDATE message more than one radio link can be added. Each existing radio link addition information
element shall be considered separately. See TS 25.331.

A single integer value.

SHO.AttRLAddJUESIde

UtranCell

Valid for circuit switched and packet switched traffic.
UMTS

4.7.2 Successful radio link additions to active link set (UE side)

a)

b)
c)

d)
€)
f)
9)
h)

This measurement provides the number of successful radio link additions during active link set update procedure
(UE side) for each cell. This measurement shall be increased for each successful radio link addition (UE side).
This measurement isonly valid for FDD mode.

CC.

Receipt of an ACTIVE SET UPDATE COMPLETE message (RRC), sent by the UE to the SERVING RNC, in
responseto an ACTIVE SET UPDATE message with one or more existing radio link addition information
element. One ACTIVE SET UPDATE COMPLETE message can be related to more than one added radio link.
Each successful added radio link shall be considered separately. See TS 25.331.

A singleinteger value.

SHO.SuccRLAddUESIde

UtranCell

Valid for circuit switched and packet switched traffic.
UMTS
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4.7.3 Failed radio link additions to active link set (UE side)

a)

b)

d)
€)

f)

9)
h)

i)

This measurement provides the number of failed radio link additions during active link set Update procedure
(UE side) for each cell per cause. For each failure cause a separate subcounter is defined. Every failed radio link
addition (UE side) shall be considered separately. This measurement isonly valid for FDD mode.

CC.

Receipt of an ACTIVE SET UPDATE FAILURE message (RRC) sent by UE to the UTRAN in response to an
ACTIVE SET UPDATE message with non-empty radio link addition information element or an expected
ACTIVE SET UPDATE COMPLETE message not received by the RNC. Each message can be related to more
than one radio link.

- Each failed attempt to add aradio link shall be considered separately and added to the relevant per cause
measurement. Failure causes are defined within TS 25.331.

- Each expected ACTIVE SET UPDATE COMPLETE message not received by the RNC is added to the
measurement cause 'No Reply' (not specified in TS 25.331).

The sum of al supported per cause measurements should equal the total number of failures.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form SHO.FallRLAddUESide.Cause
where Cause identifies the failure cause.

UtranCell
Valid for circuit switched and packet switched traffic.
UMTS

4.7.4  Attempted radio link deletions from active link set (UE side)

a)

b)
©)

d)
€)
f)
9)
h)

This measurement provides the number of attempted radio link deletions during active link set update procedure
(UE side) for each cell. This measurement shall be increased for each attempted radio link deletion (UE side).
This measurement isonly valid for FDD mode.

CC.

Transmission of an ACTIVE SET UPDATE message (RRC) by the SERVING RNC to the UE. Within an
ACTIVE SET UPDATE message more than one radio link can be removed. Each existing radio link removal
information element shall be considered separately. See TS 25.331.

A singleinteger value.

SHO.AttRLDelUESide

UtranCell

Valid for circuit switched and packet switched traffic.
UMTS

4.7.5 Successful radio link deletions from active link set (UE side)

a)

b)

This measurement provides the number of successful radio link deletions during active link set update procedure
(UE side) for each cell. This measurement shall be increased for each successful radio link deletion (UE side).
This measurement isonly valid for FDD mode.

CC.

Receipt of an ACTIVE SET UPDATE COMPLETE message (RRC) sent by UE to the Serving RNC in response
toan ACTIVE SET UPDATE message with one or more existing radio link removal information element. One
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ACTIVE SET UPDATE COMPLETE message can be related to more than one deleted radio link. Each
successful deleted radio link shall be considered separately. See TS 25.331.

d) A singleinteger value.

€) SHO.SuccRLDelUESide

f) UtranCell

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.8 Radio link addition procedure (UTRAN side)

4.8.1 Attempted radio link additions (UTRAN side)

a) This measurement provides the number of attempted radio link additions (UTRAN side) for each cell. This
measurement shall be increased for each attempted radio link addition (UTRAN side). This measurement isvalid
for FDD and TDD mode.

b) CC.
¢) Thismeasurement is based on two different events:

- Transmission of a RADIO LINK SETUP REQUEST message (NBAP) by the serving RNC to the NodeB.
Withina RADIO LINK SETUP REQUEST message more than one radio link can be added. Each existing
radio link information element shall be considered separately. See TS 25.433.

- Transmission of aRADIO LINK ADDITION REQUEST message (RNSAP) by the serving RNC to the drift
RNC. WithinaRADIO LINK ADDITION REQUEST message more than one radio link can be added. Each
existing radio link information element shall be considered separately. See TS 25.423.

d) A singleinteger value.

e) SHO.AttRLAddUTRANSIde

f) UtranCell

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.8.2 Successful radio link additions (UTRAN side)

a) This measurement provides the number of successful radio link additions (UTRAN side) for each cell. This
measurement shall be increased for each successful radio link addition (UTRAN side). This measurement is
valid for FDD and TDD mode.

b) CC.
¢) Thismeasurement is based on two different events:

- Receipt of aRADIO LINK SETUP RESPONSE message (NBAP) sent by NodeB to the serving RNC in
response to aRADIO LINK SETUP REQUEST message with one or more existing radio link information
elements. One RADIO LINK SETUP RESPONSE message can be related to more than one added radio link.
Each successful added radio link shall be considered separately. See TS 25.433.

- Receipt of aRADIO LINK ADDITION RESPONSE message (RNSAP) sent by drift RNC to the serving
RNC inresponse to aRADIO LINK ADDITION REQUEST message with one or more existing radio link
information elements. One RADIO LINK ADDITION RESPONSE message can be related to more than one
added radio link. Each successful added radio link shall be considered separately. See TS 25.423.

d) A singleinteger value.
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€)
f)
9)
h)

SHO.SuccRLAddUTRANSIde

UtranCell

Valid for circuit switched and packet switched traffic.
UMTS

4.8.3 Failed radio link additions (UTRAN side)

a)

b)
<)

d)

€)

f)
9
h)

This measurement provides the number of failed radio link additions (UTRAN side) for each cell. This
measurement shall be increased for each failed radio link addition (UTRAN side). For each failure cause a
separate measurement is defined. Every failed radio link addition shall be considered separately. This
measurement isvalid for FDD and TDD mode.

CC.
This measurement is based on two different events:

- Receipt of aRADIO LINK SETUP FAILURE message (NBAP) sent by NodeB to the serving RNC in
response to aRADIO LINK SETUP REQUEST message with one or more existing radio link information
elements. One RADIO LINK SETUP FAILURE message can be related to more than one radio link. Each
failed attempt to add aradio link shall be considered separately. Failure causes are defined within 3GPP
TS 25.443.

- Receipt of aRADIO LINK ADDITION FAILURE message (RNSAP) sent by drift RNC to the serving RNC
in responseto aRADIO LINK ADDITION REQUEST message with one or more existing radio link
information elements. One RADIO LINK ADDITION FAILURE message can be related to more than one
radio link. Each failed attempt to add aradio link shall be considered separately. Failure causes are defined
within 3GPP TS 25.423.

- The sum of al supported per cause measurements should equal the total number of Failures.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form SHO.FallRLAddUTRANSIde.Cause
where Cause identifies the failure cause.

UtranCell
Valid for circuit switched and packet switched traffic.
UMTS

4.8.4  Attempted radio link deletions (UTRAN side)

a)

b)
c)

d)

This measurement provides the number of attempted radio link deletions (UTRAN side) for each cell. This
measurement shall be increased for each attempted radio link deletion (UTRAN side). This measurement isvalid
for FDD and TDD mode.

CC.
This measurement is based on two different events:

- Transmission of aRADIO LINK DELETION REQUEST message (NBAP) by the serving RNC to the
NodeB. Within aRADIO LINK DELETION REQUEST message more than one radio link can be removed.
Each existing radio link information element shall be considered separately. See TS 25.433.

- Transmission of a RADIO LINK DELETION REQUEST message (RNSAP) by the serving RNC to the drift
RNC. Withina RADIO LINK DELETION REQUEST message more than one radio link can be removed.
Each existing radio link information element shall be considered separately. See TS 25.423.

A singleinteger value.

SHO.AttRLDelUTRANSIde
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f)
9)
h)

UtranCell
Valid for circuit switched and packet switched traffic.
UMTS

4.8.5 Successful radio link deletions (UTRAN side)

a)

b)

d)
€)
f)
9)
h)

4.9

This measurement provides the number of successful radio link deletions (UTRAN side) for each cell. This
measurement shall be increased for each successful radio link deletion (UTRAN side). This measurement is
valid for FDD and TDD mode.

CC.
This measurement is based on two different events:

- Receipt of aRADIO LINK DELETION RESPONSE message (NBAP) sent by NodeB to the serving RNC in
response to aRADIO LINK DELETION REQUEST message with one or more existing radio link removal
information element. One RADIO LINK DELETION RESPONSE message can be related to more than one
deleted radio link. Each successful deleted radio link shall be considered separately. See TS 25.433.

- Receipt of aRADIO LINK DELETION RESPONSE message (RNSAP) sent by drift RNC to the serving
RNC inresponseto aRADIO LINK DELETION REQUEST message with one or more existing radio link
removal information element. One RADIO LINK DELETION RESPONSE message can be related to more
than one deleted radio link. Each successful deleted radio link shall be considered separately. See TS 25.423.

A singleinteger value.

SHO.SuccRLDelUTRANSIde

UtranCell

Valid for circuit switched and packet switched traffic.
UMTS

Hard handover

49.1  Attempted outgoing intra-cell hard handovers

a)

b)
©)

d)

f)
9)
h)

This measurement provides the number of attempted outgoing intra-cell hard handovers per neighbour cell
relation.

CC.

Transmission of a RRC message PHY SICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP,
RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL
RECONFIGURATION from the source RNC to the UE, indicating the attempt of an outgoing intra-hell hard
handover. See TS 25.331.

A single integer value.

HHO.AttOutIntraCell

Neighbour Cell (UtranCell-UtranCell).

Valid for circuit switched and packet switched traffic.
UMTS
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4.9.2 Successful outgoing intra-cell hard handovers

a) This measurement provides the number of successful outgoing intra-cell hard handovers per neighbour cell
relation.

b) CC.

¢) Receipt of aRRC message PHY SICAL CHANNEL RECONFIGURATION COMPLETE, RADIO BEARER
SETUP COMPLETE, RADIO BEARER RECONFIGURATION COMPLETE, RADIO BEARER RELEASE
COMPLETE, or TRANSPORT CHANNEL RECONFIGURATION COMPLETE sent from the UE to the
source RNC, indicating a successful outgoing intra-cCell hard handover. See TS 25.331.

d) A singleinteger value.

€) HHO.SuccOutlntraCell

f) Neighbour Cell (UtranCell-UtranCell).

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.9.3 Failed outgoing intra-cell hard handovers

a) This measurement provides the number of failed outgoing intra-cell hard handovers per neighbour cell relation
per cause, where the UE returned to the original physical channel configuration.

b) CC.

c) Receipt of a RRC message PHY SICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER
SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE
FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source
RNC, indicating a failed outgoing intra-cell hard handover. Failure causes are defined within TS 25.331. The
sum of all supported per cause measurements should equal the total number of failed events.

d) Each measurement is aninteger value. The number of measurementsis equal to the number of causes supported.

€) The measurement name has the form HHO.Fail OutIntraCell.Cause
where Cause identifies the failure cause.

f) Neighbour Cell (UtranCell-UtranCell).
g) Validfor circuit switched and packet switched traffic.
hy UMTS

4.9.4  Attempted outgoing intra-NodeB hard handovers

a) This measurement provides the number of attempted outgoing intra-NodeB hard handovers per neighbour cell
relation.

b) CC.

c) Transmission of a RRC message PHY SICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP,
RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL
RECONFIGURATION from the source RNC to the UE, indicating the attempt of an outgoing intra-NodeB hard
handover. See TS 25.331.

d) A singleinteger value.

€) HHO.AttOutIntraNodeB

f) Neighbour Cell (UtranCell-UtranCell).

g) Vadid for circuit switched and packet switched traffic.
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h)

UMTS

4.9.5  Successful outgoing intra-NodeB hard handovers

a)

b)
c)

d)
€)
f)
9)
h)

This measurement provides the number of successful outgoing intra-NodeB hard handovers per neighbour cell
relation.

CC.

Receipt of a RRC message PHY SICAL CHANNEL RECONFIGURATION COMPLETE, RADIO BEARER
SETUP COMPLETE, RADIO BEARER RECONFIGURATION COMPLETE, RADIO BEARER RELEASE
COMPLETE, or TRANSPORT CHANNEL RECONFIGURATION COMPLETE sent from the UE to the
source RNC, indicating a successful outgoing intra-NodeB hard handover. See TS 25.331.

A singleinteger value.

HHO.SuccOutIntraNodeB

Neighbour Cell (UtranCell-UtranCell).

Valid for circuit switched and packet switched traffic.
UMTS

4.9.6 Failed outgoing intra-NodeB hard handovers

a)

b)
c)

d)
€)
f)

9)
h)

i)

This measurement provides the number of failed outgoing intra-NodeB hard handovers per neighbour cell
relation per cause, where the UE returned to the original physical channel configuration.

CC.

Receipt of a RRC message PHY SICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER
SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE
FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source
RNC, indicating a failed outgoing intra-NodeB hard handover. Failure causes are defined within 3GPP
TS25.331.

The sum of all supported per cause measurements should equal the total number of failed events.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form HHO.Fail OutlntraNodeB.Cause
where Cause identifies the failure cause.

Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched and packet switched traffic.
UMTS

4.9.7  Attempted outgoing inter-NodeB, intra-RNC hard handovers

a)

b)
c)

d)

This measurement provides the number of attempted outgoing inter-NodeB, intra-RNC hard handovers per
neighbour cell relation.

CC.

Transmission of a RRC message PHY SICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP,
RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL
RECONFIGURATION from the source RNC to the UE, indicating the attempt of an outgoing inter-NodeB,
intra-RNC hard handover. See TS 25.331.

A singleinteger value.
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€) HHO.AttOutlnterNodeBIntraRNC

f) Neighbour Cell (UtranCell-UtranCell).

g) Validfor circuit switched and packet switched traffic.
h) UMTS

4.9.8 Successful outgoing inter-NodeB, intra-RNC hard handovers

a) This measurement provides the number of successful outgoing inter-NodeB, intra-RNC hard handovers per
neighbour cell relation.

b) CC.

c) Receipt of aRRC message PHY SICAL CHANNEL RECONFIGURATION COMPLETE, RADIO BEARER
SETUP COMPLETE, RADIO BEARER RECONFIGURATION COMPLETE, RADIO BEARER RELEASE
COMPLETE, or TRANSPORT CHANNEL RECONFIGURATION COMPLETE sent from the UE to the
source RNC, indicating a successful outgoing inter-NodeB, intra-RNC hard handover. See TS 25.331.

d) A singleinteger value.

€) HHO.SuccOutlnterNodeBIntraRNC

f) Neighbour Cell (UtranCell-UtranCell).

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.9.9 Failed outgoing inter-NodeB, intra-RNC hard handovers

a) This measurement provides the number of failed outgoing inter-NodeB, intra-RNC hard handovers per
neighbour cell relation per cause, where the UE returned to the original physical channel configuration.

b) CC.

¢) Receipt of aRRC message PHY SICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER
SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE
FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source
RNC, indicating a failed outgoing inter-NodeB, intra-RNC hard handover. Failure causes are defined within
TS 25.331.

- Thesum of all supported per cause measurements should equal the total number of failed events.
d) Each measurement is aninteger value. The number of measurementsis equal to the number of causes supported.

€) The measurement name has the form HHO.FailOutl nterNodeBI ntraRNC.Cause
where Cause identifies the failure cause.

f) Neighbour Cell (UtranCell-UtranCell).
g) Validfor circuit switched and packet switched traffic.
hy UMTS

4.9.10 Attempted outgoing inter-RNC hard handovers via lur

a) This measurement provides the number of attempted outgoing inter-RNC hard handovers via lur per neighbour
cell relation.

b) CC.
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©)

d)
€)
f)
9
h)

Transmission of a RRC message PHY SICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP,
RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL
RECONFIGURATION from the source RNC to the UE, indicating the attempt of an outgoing inter-RNC hard
handover vialur. See TS 25.331.

A singleinteger value.

HHO.AttOutInterRNClur

Neighbour Cell (UtranCell-UtranCell).

Valid for circuit switched and packet switched traffic.
UMTS

4.9.11 Successful outgoing inter-RNC hard handovers via lur

a)

b)
c)

d)
€)
f)
9
h)

This measurement provides the number of successful outgoing inter-RNC hard handovers via lur per neighbour
cell relation.

CC.

Receipt of a RRC message PHY SICAL CHANNEL RECONFIGURATION COMPLETE, RADIO BEARER
SETUP COMPLETE, RADIO BEARER RECONFIGURATION COMPLETE, RADIO BEARER RELEASE
COMPLETE, or TRANSPORT CHANNEL RECONFIGURATION COMPLETE sent from the UE to the
source RNC, indicating a successful outgoing inter-RNC hard handover vialur. See TS 25.331.

A single integer value.

HHO.SuccOutl nterRNClur

Neighbour Cell (UtranCell-UtranCell).

Valid for circuit switched and packet switched traffic.
UMTS

4.9.12 Failed outgoing inter-RNC hard handovers via lur

a)

b)
<)

d)

f)

9)
h)

This measurement provides the number of failed outgoing inter-RNC hard handovers via lur per neighbour cell
relation per cause, where the UE returned to the original physical channel configuration.

CC.

Receipt of a RRC message PHY SICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER
SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE
FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source
RNC, indicating a failed outgoing inter-RNC hard handover via lur. Failure causes are defined within TS 25.331.

The sum of al supported per cause measurements should equal the total number of failed events.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form HHO.Fail OutlnterRNClur.Cause
where Cause identifies the failure cause.

Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched and packet switched traffic.
UMTS
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4.9.13 Attempted relocation preparation for outgoing inter-RNC hard
handovers switching in the CN

a) This measurement provides the number of attempted rel ocation preparation for outgoing inter-RNC hard
handovers switching in the CN per neighbour cell relation.

b) CC.

¢) Transmission of a RANAP message RELOCATION REQUIRED from the source RNC to the CN (Source side),
indicating an attempted relocation preparation of a outgoing inter-RNC hard handover switching in the CN. See
TS25.413.

d) A singleinteger value.

€) HHO.AttRelocPrepOutinterRNCCN

f) Neighbour Cell (UtranCell-UtranCell).

g) Validfor circuit switched and packet switched traffic.
h) UMTS

4.9.14 Successful relocation preparation for outgoing inter-RNC hard
handovers switching in the CN

a) This measurement provides the number of successful relocation for outgoing inter-RNC hard handovers
switching in the CN per neighbour cell relation.

b) CC.

¢) Receipt of aRANAP message RELOCATION COMMAND sent from the CN (Source side) to the source RNC,
indicating a successful relocation preparation of a outgoing inter-RNC hard handover switching in the CN. See
TS 25.413.

d) A singleinteger value.

€) HHO.SuccAttRelocPrepOutinterRNCCN

f) Neighbour Cell (UtranCell-UtranCell).

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.9.15 Failed relocation preparation for outgoing inter-RNC hard handovers
switching in the CN

a) This measurement provides number of failed relocation for outgoing inter-RNC hard handovers switching in the
CN per neighbour cell relation per cause.

b) CC.

¢) Receipt of aRANAP message RELOCATION PREPARATION FAILURE sent from the CN (Source side) to
the source RNC, indicating a failed relocation preparation for outgoing inter-RNC hard handover switching in
the CN. Failure causes are defined within TS 25.413.

- Thesum of all supported per cause measurements should equal the total number of failed events.
d) Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

€) The measurement name has the form HHO.FailRel ocPrepOutinterRNCCN.Cause
where Cause identifies the name of the failure cause.

f) Neighbour Cell (UtranCell-UtranCell).
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g) Validfor circuit switched and packet switched traffic.
h)y UMTS

4.9.16 Attempted outgoing inter-RNC hard handovers switching in the CN

a) This measurement provides the number of attempted outgoing -nter-RNC hard handovers switching in the CN
per neighbour cell relation related to UEs.

b) CC.

c) Transmission of a RRC message PHY SICAL CHANNEL RECONFIGURATION, RADIO BEARER SETUP,
RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, or TRANSPORT CHANNEL
RECONFIGURATION from the source RNC to the UE, indicating the attempt of an inter-RNC hard handover
switching in the CN. See TS 25.331.

d) A singleinteger value.

€) HHO.AttOutinterRNCCN

f) Neighbour Cell (UtranCell-UtranCell).

g) Vadid for circuit switched and packet switched traffic.
h) UMTS

4.9.17 Successful outgoing inter-RNC hard handovers switching in the CN

a) This measurement provides the number of successful outgoing inter-RNC hard handovers switching in the CN
per neighbour cell relation related to UES.

b) CC.

c) Receipt of aRANAP message lu RELEASE COMMAND sent from the CN (Source side) to the source RNC,
indicating a successful inter-RNC hard handover switching in the CN. See TS 25.413.

d) A singleinteger value.

€) HHO.SuccOutinterRNCCN

f) Neighbour Cell (UtranCell-UtranCell).

g) Validfor circuit switched and packet switched traffic.
h) UMTS

4.9.18 Failed outgoing inter-RNC hard handovers switching in the CN

a) This measurement provides the number of failed outgoing inter-RNC hard handovers switching in the CN per
neighbour cell relation related to UEs, where the UE returned to the original physical channel configuration.

b) CC.

¢) Receipt of aRRC message PHY SICAL CHANNEL RECONFIGURATION FAILURE, RADIO BEARER
SETUP FAILURE, RADIO BEARER RECONFIGURATION FAILURE, RADIO BEARER RELEASE
FAILURE, or TRANSPORT CHANNEL RECONFIGURATION FAILURE sent from the UE to the source
RNC, indicating afailed inter-RNC hard handover switching in the CN. Failure causes are defined within 3GPP
TS25.331.

d) The sum of al supported per cause measurements should equal the total number of failed events.
€) Each measurement is aninteger value. The number of measurementsis equal to the number of causes supported.

f) The measurement name has the form HHO.FailOutlnterRNCCN.Cause
where Cause identifies the failure cause.
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9)
h)

i)

Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched and packet switched traffic.
UMTS

4.10 Relocation

4.10.1 Attempted relocations preparations

a)

b)
©)

d)
€)
f)
9)
h)

This measurement provides the number of attempted relocation preparations ('UE involved' and 'UE non
involved' Relocations).

CC.

Transmission of a RANAP message RELOCATION REQUIRED from the source RNC to the CN (Source side),
indicating an attempted relocation preparation. See TS 25.413.

A single integer value.

Reloc. AttPrep

RncFunction

Valid for circuit switched and packet switched traffic.
UMTS

4.10.2 Successful relocation preparations

a)

b)
<)

d)
€)
f)
)
h)

This measurement provides the number of successful relocation preparations ('UE involved' and 'UE non
involved' Relocations).

CC.

Receipt of a RANAP message RELOCATION COMMAND sent from the CN (Source side) to the source RNC,
indicating a successful relocation preparation. See TS 25.413.

A singleinteger value.

Reloc.SuccPrep

RncFunction

Valid for circuit switched and packet switched traffic.
UMTS

4.10.3 Failed relocation preparations

a)

b)
©)

d)
€)

f)

This measurement provides number of failed relocation preparations per cause ('UE involved' and 'UE non
involved' Relocations).

CC.

Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN (Source side) to
the source RNC, indicating a failed relocation preparation. Failure causes are defined within TS 25.413.

The sum of al supported per cause measurements should equal the total number of failed events.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form Reloc.Fail Prep.Cause
where Cause identifies the failure cause.
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9)
h)

i)

RncFunction
Valid for circuit switched and packet switched traffic.
UMTS

4.10.4 Successful relocations

a)

b)
©)

d)
€)
f)
9)
h)

This measurement provides the number of successful relocations ("'UE involved' and 'UE non involved'
Relocations).

CC.

Receipt of a RANAP message lu RELEASE COMMAND sent from the CN (Source side) to the source RNC in
response to a RELOCATION REQUIRED message, indicating a successful relocation. See TS 25.413.

A singleinteger value.

Reloc.Succ

RncFunction

Valid for circuit switched and packet switched traffic.
UMTS

4.11 Circuit switched inter-RAT handover

4.11.1 Attempted relocation preparation for outgoing circuit switched inter-

a)

b)
<)

d)
€)
f)
)
h)

RAT handovers

This measurement provides the number of attempted relocation preparations for outgoing circuit switched inter-
RAT handovers per neighbour cell.

CC.

Transmission of a RANAP message RELOCATION REQUIRED from the serving RNC to the CN, indicating
an attempted relocation preparation of an outgoing inter-RAT handover. See TS 25.413.

A single integer value.
RATHO.AttRelocPrepOutCs
Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched traffic.
UMTS

4.11.2 Successful relocation preparation for outgoing circuit switched inter-

d)

€)

RAT handovers

This measurement provides the number of successful relocation preparations for outgoing circuit switched inter-
RAT handovers per neighbour cell.

CC.

Receipt of a RANAP message RELOCATION COMMAND sent from the CN to the serving RNC, indicating a
successful relocation preparation of an inter-RAT handover. See TS 25.413.

A singleinteger value.

RATHO.SuccRelocPrepOutCS
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f)
9)
h)

Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched traffic.
UMTS

4.11.3 Failed relocation preparation for outgoing circuit switched inter-RAT

a)

b)
c)

d)
€)

f)

9)
h)

i)

handovers

This measurement provides number of failed relocation preparations for outgoing circuit switched inter-RAT
handovers per neighbour cell per cause.

CC.

Receipt of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN to the serving
RNC, indicating a failed relocation preparation for outgoing inter-RAT handovers. Failure causes are defined
within TS 25.413.

The sum of al supported per cause measurements should equal the total number of failed events.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form RATHO.Fail Rel ocPrepOutCS.Cause
where Cause identifies the failure cause.

Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched traffic.
UMTS

4.11.4 Attempted outgoing circuit switched inter-RAT handovers

a)

b)
©)

d)
€)
f)
9)
h)

This measurement provides the number of attempted outgoing circuit switched inter-RAT handovers per
neighbour cell from UEs point of view.

CC.

Transmission of a RRC-message INTER RADIO ACCESS TECHNOLOGY HANDOVER COMMAND from
serving RNC to the UE, indicating an attempted outgoing inter-RAT handover. See TS 25.331.

A singleinteger value.
RATHO.AttOutCS

Neighbour Cell (UtranCell-UtranCell).
Valid for circuit switched traffic.
UMTS

4.11.5 Successful outgoing circuit switched inter-RAT handovers

a)

b)
c)

d)

This measurement provides the number of successful outgoing circuit switched inter-RAT handovers per
neighbour cell from UEs point of view.

CC.

Receipt of a RANAP message lu RELEASE COMMAND sent from the CN to the serving RNC, indicating a
successful inter-RAT handover. See TS 25.413.

A single integer value.
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€) SuccOutCSInterRATHO
RATHO.SuccOutCS
f) Neighbour Cell (UtranCell-UtranCell)..
g) Vadid for circuit switched traffic.
h) UMTS

4.11.6 Failed outgoing circuit switched inter-RAT handovers

a) This measurement provides the number of failed outgoing circuit switched inter-RAT handovers per neighbour
cell per cause from UEs point of view, where the UE returned to the original physical channel configuration.

b) CC.

c) Receipt of aRRC message INTER RADIO ACCESS TECHNOLOGY HANDOVER FAILURE sent from the
UE to the serving RNC, indicating afailed inter-RAT handover. Failure causes are defined within TS 25.331.

d) The sum of all supported per cause measurements should equal the total number of failed events.
€) Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

f) The measurement name has the form RATHO.FailOutCS.Cause
where Cause identifies the failure cause.

g) Neighbour Cell (UtranCell-UtranCell).
h) Valid for circuit switched traffic.
i) UMTS

4.11.7 Attempted incoming circuit switched inter-RAT handovers

a) This measurement provides the number of attempted incoming circuit switched inter-RAT handovers for each
cell.

b) CC.

¢) Receipt of aRANAP RELOCATION REQUEST message sent from the CN to the target RNC, indicating the
attempt of an inter-RAT handover. See TS 25.413.

d) A singleinteger value.

€) RATHO.AttIncCS

f) UtranCell

g) Vadid for circuit switched traffic.
h) UMTS

4.11.8 Successful incoming circuit switched inter-RAT handovers

a) This measurement provides the number of successful incoming circuit switched interRAT handovers for each
cell.

b) CC.

¢) Receipt of aRRC HANDOVER TO UTRAN COMPLETE message sent from the UE to the target RNC,
indicating a successful interRAT handover. See TS 25.331.

d) A singleinteger value.
€) RATHO.SucclncCS
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f) UtranCell
g) Vadid for circuit switched traffic.
h) UMTS

4.11.9 Failed incoming circuit switched inter-RAT handovers

a) This measurement provides the number of failed incoming circuit switched interRAT handovers per cell per
cause.

b) CC.

¢) Receipt of aRANAP message RELOCATION FAILURE sent from the CN to the target RNC, indicating a
failed relocation preparation for incoming inter-RAT handovers. Failure causes are defined within TS 25.413.

- Thesum of all supported per cause measurements should equal the total number of failed events.
d) Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

€) The measurement name has the form RATHO.FaillncCS.Cause
where Cause identifies the failure cause.

f) UtranCell
g) Vadid for circuit switched traffic.
h) UMTS

4.12 Packet switched inter-RAT handover

4.12.1 Attempted outgoing packet switched inter-RAT handovers, UTRAN
controlled

a) This measurement provides the number of attempted outgoing, UTRAN controlled, Packet Switched interRAT
handovers per cell.

b) CC.

¢) Transmission of a RRC-message, CELL CHANGE ORDER FROM UTRAN, from source RNC to the UE,
indicating a attempted outgoing Packet Switched inter-RAT handover. See TS 25.331.

d) A singleinteger value.

€e) RATHO.AttOutPSUTRAN

f) UtranCell

g) Validfor packet switched traffic.
h) UMTS

4.12.2 Successful outgoing packet switched inter-RAT handovers, UTRAN
controlled

a) This measurement provides the number of successful outgoing, UTRAN controlled, Packet Switched interRAT
handovers per cell.

b) CC.

¢) Transmission of a RANAP message, lu RELEASE COMMAND, from the PS CN to the source RNC, indicating
a successful outgoing Packet Switched inter-RAT handover. See TS 25.413.
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d) A singleinteger value.

€)
f)

RATHO.SuccOutPSUTRAN
UtranCell

g) Validfor packet switched traffic.

h) UMTS

4.12.3 Failed outgoing packet switched inter-RAT handovers UTRAN

a)

b)
©)

d)

€)

f)
9)
h)

controlled

This measurement provides the number of failed outgoing, UTRAN controlled, Packet Switched interRAT
handovers per cause, where the UE resumes the connection to UTRAN using the same resources used before
receiving the cell change order. Thisis measured per cell.

CC.

Receipt of an RRC message, CELL CHANGE FAILURE FROM UTRAN, sent from the UE to the source RNC,
indicating afailed inter-RAT handover. Failure causes are defined within TS 25.331.

- Thesum of all supported per cause measurements should equal the total number of failed events.
Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.

The measurement name has the form RATHO.FailOutPSUTRAN.Cause
where Cause identifies the failure cause.

UtranCell
Valid for packet switched traffic.
UMTS

4.12.4 Successful outgoing packet switched inter-RAT handovers, UE

d)
€)
f)
9)
h)

controlled

This measurement provides the number of successful outgoing, UE controlled, Packet Switched inter-RAT
handovers per cell.

CC.

Receipt of an RANAP message, SRNS CONTEXT REQUEST, sent from the PS CN to the serving RNC,
indicating a successful outgoing UE controlled Packet Switched inter-RAT handover. See TS 25.413.

Each measurement is an integer value. The number of measurementsis equal to the number of causes supported.
RATHO.SuccOutPSUE

UtranCell

Valid for packet switched traffic.

UMTS
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5 Measurements related to the SGSN

5.1 Mobility Management

5.1.1  Attempted GPRS attach procedures

a) This measurement provides the number of attempted GPRS attach procedures initiated within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "ATTACH REQUEST" message from the MS, indicating a GPRS attach(TS 24.008; attach type =
GPRS attach).

d) A singleinteger value per measurement type defined in E

€) attGprsAttach:

attGprsAttach COMB (don't care)
attGprsAttach.G GSM
attGprsAttach.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.2 Successful GPRS attach procedures

a) This measurement provides the number of successfully performed GPRS attach procedures within this SGSN
area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission of a"ATTACH ACCEPT" message tothe M S, indicating a GPRS only attached (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) succGprsAttach:

succGprsAttach COMB (don't care)
succGprsAttach.G GSM
succGprsAttach.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.3  Attempted intra-SGSN Routing Area Update procedures

a) This measurement provides the number of attempted intra-SGSN Routing Area Update procedures initiated
within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
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¢) Receipt of a"ROUTING AREA UPDATE REQUEST" message from the MS, where the old RA and the new
RA are served by this SGSN (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) attintraSgsnRaUpdate:

attlntraSgsnRaUpdate COMB (don't care)
attlntraSgsnRaUpdate.G GSM
attlntraSgsnRaUpdate.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

514 Successful intra-SGSN Routing Area Update procedures

a) This measurement providesthe number of successfully performed intraSGSN Routing Area Update
procedures initiated in this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (TS 24.008).
d) A singleinteger value

€) succlntraSgsnRaUpdate:

succl ntraSgsnRaUpdate COMB (don't care)
succl ntraSgsnRaUpdate.G GSM
succl ntraSgsnRaUpdate.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.5  Attempted GPRS detach procedures initiated by MS

a) This measurement provides the number of MSinitiated GPRS detach procedures within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt of a"DETACH REQUEST" message from the MS indicating a GPRS detach (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) attGprsDetachMs:

attGprsDetachM s COMB (don't care)
attGprsDetachMs.G GSM
attGprsDetachM s.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC

g) Valid for packet switching
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h) GSM/UMTS

5.1.6  Attempted GPRS detach procedures initiated by SGSN

a) This measurement provides the number of attempted GPRS detach procedures initiated by SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of a"DETACH REQUEST" messageto the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) attGprsDetachSgsn:

attGprsDetachSgsn COMB (don't care)
aitGprsDetachSgsn.G GSM
attGprsDetachSgsn.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.7  Attempted inter-SGSN Routing Area Update procedures

a) This measurement provides the number of attempted inter-SGSN Routing Area Update procedures initiated in
this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

¢) Receipt of an "ROUTING AREA UPDATE REQUEST" message from the MS where the old RA is served by
another SGSNs (TS 24.008).

d) A singleinteger value per measurement type defined in E

€) attinterSgsnRaUpdate:

attlnterSgsnRalUpdate COMB (don't care)
attlnterSgsnRalUpdate.G GSM
attlnterSgsnRaUpdate.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.8 Successful inter-SGSN Routing Area Update procedures

a) This measurement provides the number of successfully completed inter-SGSN Routing Area Update procedures
in this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) Receipt of a"ROUTING AREA UPDATE COMPLETE" message from the MS (TS 24.008).

d) A singleinteger value per measurement type defined in E
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€) succlnterSgsnRalUpdate:

succl nterSgsnRalUpdate COMB (don't care)
succl nter SgsnRalUpdate.G GSM
succl nterSgsnRaUpdate.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.9 Attempted GPRS attach procedures with IMSI already attached

a) This measurement provides the number of attempted GPRS attach procedures, while IMSI is already attached.
We count the attempt initiated within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "ATTACH REQUEST" Message from the M S, indicating GPRS attach while IMS| attached
(3GPP TS 24.008; attach type = GPRS attach while IMS| attached).

d) A singleinteger value per measurement type defined in E

e) attimsiAttach:

attlmsiAttach COMB (don't care)
attlmsiAttach.G GSM
attimsi Attach.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.10 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. We count the attempt initiated within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of a"ATTACH ACCEPT" message to the M S, indicating a GPRS attach while IMSI attached (TS
24.008).

d) A singleinteger value per measurement type defined in E

€) succlmsiAttach

succlmsiAttach COMB (don't care)
succlmsiAttach.G GSM
succlmsiAttach.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS
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5.1.11 Attempted IMSI detach procedures initiated by MS

a) This measurement provides the number of attempted IMSI detach procedures M S-initiated within this SGSN
area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt of "DETACH REQUEST" message from the MS, indicating alM S| detach (TS 24.008).
d) A singleinteger value per measurement type defined in E

e) attimsiDetachMs:

attlmsiDetachMs COMB (don't care)
attlmsiDetachMs.G GSM
attlmsiDetachMs.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.12 Attempted combined GPRS/IMSI attach procedures

a) This measurement provides the number of attempt of combined GPRS/IM S| attach procedures initiated within
this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

c) Receipt of "ATTACH REQUEST" message from the M S, indicating combined GPRS/IM S| attach (TS 24.008;
attach type = Combined GPRS/IM S| attach).

d) A singleinteger value per measurement type defined in E

e) attCombiAttach:

attCombiAttach COMB (don't care)
attCombiAttach.G GSM
attCombiAttach.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.13 Successful combined GPRS/IMSI attach procedures

a) This measurement provides the number of success-fully completed of Combined GPRS/IM S attach pro-cedures
initiated within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of "ATTACH ACCEPT" message to the MS, indicating combined GPRS/IMSI attach
(3GPP TS 24.008).

d) A singleinteger value per measurement type defined in E
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€) succCombiAttach:

succCombiAttach COMB (don't care)
succCombiAttach.G GSM
succCombiAttach.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.14 Attempted combined GPRS/IMSI detach procedures initiated by MS

a) This measurement provides the number of attempted Combined GPRS/IMSI detach procedures MS-initiated
within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "DETACH REQUEST" message from the M S, indicating a Combined GPRS/IMSI detach
(3GPP TS 24.008).

d) A singleinteger value per measurement type defined in E

e) attCombiDetachMs:

attCombiDetachMs COMB (don't care)
attCombiDetachMs.G GSM
attCombiDetachMs.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.15 Successful GPRS detach procedures initiated by SGSN

a) This measurement provides the number of successfully completed GPRS detach procedures SGSN-initiated
within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

c) Receipt of "DETACH ACCEPT" message fromthe MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) succGprsDetachSgsn:

succGprsDetachSgsn COMB (don't care)
succGprsDetachSgsn.G GSM
succGprsDetachSgsn.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS
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5.1.16 Attempted combined RA/LA intra-SGSN Routing Area Update
procedures

a) This measurement provides the number of combined RA/LA updates (intra-SGSN) procedures initiated in this
SGSN. These are counted as attempts
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "Routing Area Update REQUEST" message from the M S, indicating a combined RA/LA update
(3GPP TS 24.008)

d) A singleinteger value per measurement type defined in E
€) attCombilntraSgsnRalUpdate:

attCombil ntraSgsnRaUpdate COMB (don't care)
attCombil ntraSgsnRaUpdate.G GSM
attCombil ntraSgsnRaUpdate.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.17 Attempted "combined RA/LA with IMSI Attach" intra-SGSN Routing
Area Update procedures

a) This measurement provides the number of combined RA/LA updates with IMSI attach (intra-SGSN) procedures
initiated in this SGSN. These are counted as attempts
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "Routing Area Update REQUEST" message from the MS, indicating a combined RA/LA update with
IMSI attach. (TS 24.008)

d) A singleinteger value per measurement type defined in E
€) attlmsiCombilntraSgsnRA Update:

attlmsiCombilntraSgsnRAUpdate COMB (don't care)
attlmsiCombilntraSgsnRAUpdate  GSM
attlmsiCombilntraSgsnRAUpdate UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.18 Succesful combined RA/LA intra-SGSN Routing Area Update
procedures

a) This measurement provides the number of success-fully performed combined RA/LA updates (intra-SGSN)
proceduresinitiated in this SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
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¢) Transmission of "Routing Area Update ACCEPT" message to the MS (3GPP TS 24.008)
d) A singleinteger value per measurement type defined in E
€) succCombilntraSgsnRaUpdate:

succCombil ntraSgsnRaUpdate COMB (don't care)
succCombilntraSgsnRaUpdate.G ~ GSM
succCombilntraSgsnRaUpdate U~ UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.19 Attempted combined RA/LA inter-SGSN Routing Area Update
procedures

a) This measurement provides the number of combined RA/LA updates (inter-SGSN) procedures initiated in this
SGSN. These are counted as attempts
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "Routing Area Update REQUEST" message from the M S, indicating a combined RA/LA update
(3GPP TS 24.008)

d) A singleinteger value per measurement type defined in E
€) attCombilnterSgsnRalUpdate

attCombil nterSgsnRaUpdate COMB (don't care)
attCombil nterSgsnRaUpdate.G GSM
attCombil nterSgsnRaUpdate.U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.20 Attempted "combined RA/LA with IMSI Attach" inter-SGSN Routing
Area Update procedures

a) This measurement provides the number of combined RA/LA updates with IMS| attach (inter-SGSN) procedures
initiated in this SGSN. These are counted as attempts
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Receipt of "Routing Area Update REQUEST" message from the MS, indicating a combined RA/LA update with
IMSI attach.E52

d) A singleinteger value per measurement type defined in E
€) attlmsiCombilnterSgsnRAUpdate:

attlmsiCombilnterSgsnRAUpdate COMB (don't care)
attlmsiCombil nterSgsnRAUpdate  GSM
attlmsiCombilnterSgsnRAUpdate  UMTS
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f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.21 Succesful combined RA/LA inter-SGSN Routing Area Update
procedures

a) This measurement provides the number of success-fully performed combined RA/LA updates (inter-SGSN)
proceduresinitiated in this SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of "Routing Area Update ACCEPT" message to the MS (TS 24.008)
d) A singleinteger value per measurement type defined in E

€) succCombilnterSgsnRaUpdate:

succCombil nterSgsnRaUpdate COMB (don't care)
succCombilnterSgsnRaUpdate.G ~ GSM
succCombilnterSgsnRaUpdate U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching
h) GSM/UMTS

5.1.22 Number of received invalid P-TMSI's during detach

a) This measurement provides the number of received invalid P-TMSI's during detach
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Receipt of an"DETACH_REQUEST" with invalid P-TMSI (TS 24.008)
d) A singleinteger value per measurement type defined in E

€) nbrPTMS|DetachFail:

nbrPTM Sl DetachFail COMB (don't care)
nbrPTM S| DetachFail .G GSM
nbrPTMSIDetachFail .U UMTS

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching
h) GSM/UMTS

5.1.23 Attempted GSM PS paging procedures

a) This measurement provides the total number of PS paging procedures that are initiated at the SGSN, over the Gb
interface.

b) CC
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©)

d)
€)
f)
9
h)

incremented when aGSM  paging procedure is started, i.e. at the transmission of the first BSSGP Paging
Request (GSM TS 08.18) from the SGSN to the MS

A single integer value

attPsPagingProcGb

RA, specified by a concatenation of the LAC and the RAC
Valid for packet switching

GSM

5.1.24 Attempted UMTS PS paging procedures

a)

b)
c)

d)
€)
f)
)
h)

This measurement provides the total number of PS paging procedures that are initiated at the SGSN, over the lu
interface.

CcC

incremented when aUMTS paging procedure is started i.e. at the transmission of the first "Paging" message
(3GPP TS 25.413) from the SGSN to the MS

A singleinteger value

attPsPagingProclu

RA, specified by a concatenation of the LAC and the RAC
Valid for packet switching

UMTS

5.1.25 Attempted PS paging procedures with unknown access type

a)

b)
c)

d)
€)
f)
9
h)

This measurement provides the total number of PS paging procedures that are initiated at the SGSN, with access
type unknown. In this case the paging will be done both over the Gb and the lu interface.

CC

incremented when a paging procedure is started for which MM doesn't know the accesstypei.e. at the
transmission of the first BSSGP Paging Request (GSM TS 08.18) and/or "Paging" message (3GPP TS 25.413)
from the SGSN to the MS

A single integer value

attPsPagingProcGblu

RA, specified by a concatenation of the LAC and the RAC
Valid for packet switching

COMB

5.1.26 Number of PS paging message sends from 2G-SGSN to the MS

a)
b)
<)

d)

This measurement provides the Number of PS paging message sends from 2G-SGSN to the MS
CcC

Transmission of "GMM-PAGING.req" (GSM TS 08.18) from the SGSN to the MS. Each paging message will
be counted separately, addressed to all BSSin this certain RA.

A single integer value
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€) nbrPsPagingMesGhb

f) RA, specified by a concatenation of the LAC and the RAC
g) Validfor packet switching

h) GSM

5.1.27 Number of PS paging message sends from 3G-SGSN to the MS
a) This measurement provides the Number of PS paging message sends from 3G-SGSN to the MS
b) CC

¢) Transmission of "Paging" message (CN Domain Indicator = PS Domain) from the SGSN to the MS
(BGPP TS 25.413). Each paging message will be counted separately, addressed to all RNC in this certain RA.

d) A singleinteger value

€) nbrPsPagingMeslu

f) RA, specified by a concatenation of the LAC and the RAC
g) Vadlid for packet switching

h) UMTS

5.1.28 Successful GSM PS paging procedures

a) This measurement provides the total number of succesful PS paging procedures that are initiated at the SGSN,
over the Gb interface

b) CC

¢) when an uplink_trigger (any LLC frame) isreceived by the SGSN from the MS (over the Gb interface) as
response to a GSM paging PS procedure (3GPP TS 23.060) or during intersystem change UMTS -> GSM

d) A singleinteger value

€) succPsPagingProcGb

f) RA, specified by a concatenation of the LAC and the RAC
g) Valid for packet switching

h) GSM

5.1.29 Successful UMTS PS paging procedures

a) This measurement provides the total number of successful PS paging procedures that areinitiated at the SGSN,
over the lu interface

b) CC

¢) when apaging_responseis received by the SGSN from the MS (over the lu interface) asresponseto aUMTS
paging PS procedure (Receipt of "Service Request” message (with Service Type = Paging Response) to the MS
(3GPP TS 24.008)) or during intersystem change GSM -> UMTS

d) A singleinteger value

€) succPsPagingProclu

f) RA, specified by a concatenation of the LAC and the RAC

g) Validfor packet switching
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h)y UMTS

5.1.30 Number of subscribers in PMM-IDLE state
a) Number of subscribersin PMM-IDLE state
b) CC

¢) incremented at PS Signalling Connection Release (lu Release), decremented at PS Detach or PS Signalling
Connection Establish (Service Request)

d) A singleinteger value

€) nbrSubPmmidie

f) SgsnFunction

g) Valid for packet switching
h) UMTS

5.1.31 Number of subscribers in PMM-CONNECTED state
a) Number of subscribersin PMM-CONNECTED state
b) CC

c) decremented at PS Signalling Connection Release (lu Release), Detach, PS Attach Reject or RAU Reject,
incremented at PS Attach or PS Signalling Connection Establish (Service Request)

d) A singleinteger value

€) nbrSubPmmConnected

f) SgsnFunction

g) Validfor packet switching
h) UMTS

5.1.32 Number of attached subscriber

a) This measurement provides the number of attached subscriber within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) GAUGE

¢) 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 tothe MS (TS 24.008).

d) A singleinteger value per measurement type defined in E

€) nbrActAttachedSub:

nbrActAttachedSub COMB (don't care)
nbrActAttachedSub.G GSM
nbrActAttachedSub.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS
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5.1.33 Number of Home Subscribers

a) This measurement provides the number of GPRS home subscribers located in the SGSN location register. The
GPRS MM state of this subscriber is GMM_REGISTERED or GMM_DEREGISTERED. Only GPRS
subscribers that are homed in the same GPRS network are considered.

The three measurement types defined in E are subject to the "2 out of 3 approach".

b) GAUGE

¢) Incremented by one when GPRS subscriber is successfully registered in the SGSN location registered and
decremented by one when GPRS subscriber is successfully deregistered out of the SGSN location register
(TS 24.008).

d) A singleinteger value per measurement type defined in E
€) nbrHomeSub:

nbrHomeSub COMB (don't care)
nbrHomeSub.G GSM
nbrHomeSub.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.1.34 Number of Visiting National Subscribers

a) This measurement provides the number of visiting national GPRS subscribers located in the SGSN location
register. The GPRS MM state of this subscriber is GMM_REGISTERED or GMM_DEREGISTERED. Only
GPRS subscribers that are homed in a partner GPRS network of the same country are considered.

The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) GAUGE

¢) C. This measurement provides the number of visiting national GPRS subscribers located in the SGSN location
register. The GPRS MM state of this subscriber is GMM_REGISTERED or GMM_DEREGISTERED. Only
GPRS subscribers that are homed in a partner GPRS network of the same country are considered.

d) A singleinteger value per measurement type defined in E

e) nbrVisitingNatSub:

nbrVisitingNatSub COMB (don't care)
nbrVisitingNatSub.G GSM
nbrVisitingNatSub.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.1.35 Number of Visiting Foreign Subscribers

a) This measurement provides the number of visiting foreign GPRS located in the SGSN location register. The
GPRS MM state of this subscriber is GMM_REGISTERED or MM_DEREGISTERED. Only GPRS
subscribers that are homed in a GPRS network of aforeign country are considered
The three measurement types defined in E are subject to the "2 out of 3 approach”..

b) GAUGE
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¢) Incremented by one when GPRS subscriber is successfully registered in the SGSN location registered and
decremented by one when GPRS subscriber is successfully deregistered out of the SGSN location register
(TS 24.008).

d) A singleinteger value per measurement type defined in E

e) nbrVisitingForeign

nbrVisitingForeign COMB (don't care)
nbrVisitingForeign.G GSM
nbrVisitingForeign.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.1.36 Mean number of attached subscriber

a) This measurment provides the arithmetic mean number of the number of attached subscriber within this SGSN
area
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) S

¢) This measurement is obtained by sampling at a pre-defined interval, the number of subscribers which are
attached and then taking the arithmetic mean

d) A singleinteger value per measurement type defined in E

€) meanNbrAttachedSub:

meanNbrAttachedSub COMB (don't care)
meanNbrAttachedSub.G GSM
meanNbrAttachedSub.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.1.37 Mean Number of Home Subscribers

a) This measurement provides the arithmetic mean number of GPRS home subscribers located in the SGSN
location register
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) S

¢) This measurement is obtained by sampling at a pre-defined interval, the number of GPRS home subscribers
located in the SGSN location register and then taking the arithmetic mean.

d) A singleinteger value per measurement type defined in E

€) meanNbrHomeSub:

meanNbrHomeSub COMB (don't care)
meanNbrHomeSub.G GSM
meanNbrHomeSub.U UMTS
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f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.1.38 Mean Number of Visiting National Subscribers

a) This measurement provides the arithmetic mean number of visiting national GPRS subscribers located in the
SGSN location register.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) Sl

¢) Thismeasurement is obtained by sampling at a pre-defined interval, the number of visiting national GPRS
subscribers located in the SGSN location register and then taking the arithmetic mean

d) A singleinteger value per measurement type defined in E

€) meanNbrVisitingNatSub:

meanNbrVisitingNatSub COMB (don't care)
meanNbrVisitingNatSub.G GSM
meanNbrVisitingNatSub.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.1.39 Mean Number of Visiting Foreign Subscribers
a This measurement provides the arithmetic mean number of visiting foreign GPRS located in the SGSN location
'rl'er?elzsff?rrée measurement types defined in E are subject to the "2 out of 3 approach".
b) Sl

¢) Thismeasurement is obtained by sampling at a pre-defined interval, the number of visiting foreign GPRS
subscribers located in the SGSN location register and then taking the arithmetic mean

d) A singleinteger value per measurement type defined in E

€) meanNbrVisitingForeign:

meanNbrVisitingForeign COMB (don't care)
meanNbrVisitingForeign.G GSM
meanNbrVisitingForeign.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.1.40 Number of CAMEL subscribers

a) This measurement provides the number of attached subscriber within this SGSN area with CAMEL service
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) GAUGE
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¢) The gauge will beincremented at transmission of a"ATTACH ACCEPT" (with CAMEL service) message to
the MS and will be decremented at transmission of a"DETACH ACCEPT" (with CAMEL service) message to
the MS.

d) A singleinteger value per measurement type defined in E

€) nbrCamel Sub:

nbrCamel Sub COMB (don't care)
nbrCamel Sub.G GSM
nbrCamel Sub.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.1.41 Mean Number of CAMEL subcribers

a) This measurement provides the arithmetic mean number value of attached subscribers with CAMEL service
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) S

¢) This measurement is obtained by sampling at a pre-defined interval, the number of subscribers which are
attached using CAMEL service and then taking the arithmetic mean

d) A singleinteger value per measurement type defined in E

€) meanNbrCamel Sub:

meanNbrCamel Sub COMB (don't care)
meanNbrCamel Sub.G GSM
meanNbrCamel Sub.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.1.42 Attempted InsertSubscriberData requests received from a HLR
during GPRS Update Location procedure

a) This measurement provides the number of InsertSubscriberData requests received from a HLR during GPRS
Update L ocation procedure.

b) CC

¢) Receipt of a"MAP-INSERT-SUBSCRIBER-DATA" service request (TS 29.002) during a GPRS Update
L ocation procedure.

d) A singleinteger value

e) attinsertSubscrDataHIrUpdLoc
f) SgsnFunction

g) Validfor packet switching

h) COMB
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5.1.43 Attempted GPRS Update Locations sent to the HLR.
a) This measurement provides the number of GPRS Update L ocations sent to the HLR.
b) CC
¢) Transmission of a'MAP_UPDATE_LOCATION' service request (TS 29.002).
d) A singleinteger value
e) attUpdateGprsLocationHIr
f) SgsnFunction
g) Validfor packet switching
h) COMB

5.1.44 Succesful GPRS Update Locations sent to the HLR.
a) This measurement provides the number of successful GPRS Update Locations returned from the HLR.
b) CC
¢) Transmission of a'MAP_UPDATE_LOCATION' service request (TS 29.002).
d) A singleinteger value
€) succUpdateGprsLocationHIr
f) SgsnFunction
g) Valid for packet switching
h) COMB

5.1.45 Attempted CancelLocation requests received from an HLR-
operator, in case of a HLR-initiated Detach

a) This measurement provides the number of CancelLocation requests received from an HLR-operator, in case of
aHLR-initiated Detach

b) CC

¢) Receipt of a’'MAP_CANCEL_LOCATION' service request (TS 29.002)
d) A singleinteger value

e) attCancelLocHIrOp

f) SgsnFunction

g) Validfor packet switching

h) COMB

5.1.46 Attempted CancellLocation requests received from a HLR due to a
SGSN-change (previous SGSN)

a) This measurement provides the number of CancelLocation requests received from a HLR due to a SGSN-change
(previous SGSN)

b) CC
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©)

d)
€)
f)
9
h)

Receipt of a'MAP_CANCEL_LOCATION' service request (TS 29.002) due to a SGSN-change (previous
SGSN)

A single integer value
attCancel LocHIrSgsnChg
SgsnFunction

Valid for packet switching
COMB

5.1.47 Attempted Reset requests received from a HLR due to an HLR

a)

b)
c)
d)
€)
f)
)
h)

5.2

restart, indicating that a failure occured.

This measurement provides the number of Reset requestsreceived from aHLR due to an HLR restart,
indicating that a failure occured.

CcC

Receipt of a'MAP_RESET' service request (TS 29.002) fromaHLR
A singleinteger value

attResetHIr

SgsnFunction

Valid for packet switching

COMB

Subscriber Management

5.2.1  Attempted Insert Subscriber Data requests received from a HLR due

to an HLR-operator intervention.

a) This measurement provides the number of Insert Subscriber Data requests received from a HLR dueto an HLR-
operator intervention.
The three measurement types defined in E are subject to the "2 out of 3 approach".
b) CC
c) Receipt of a"MAP-INSERT-SUBSCRIBER-DATA" service request (TS 29.002).
d) A singleinteger value per measurement type defined in E
e) attinsertSubscrDataHIrOp:
attlnsertSubscrDataHIrOp COMB (don't care)
attlnsertSubscrDataHIrOp.G GSM
attl nsertSubscrDataHIrOp.U UMTS
f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS
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5.2.2 Attempted Delete Subscriber Data requests received from a HLR
due to an HLR-operator intervention.

a) This measurement provides the number of Delete Subscriber Data requests received from aHLR dueto an
HLR-operator intervention.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt of a"MAP_DELETE_SUBSCRIBER_DATA" service request (TS 29.002).
d) A singleinteger value per measurement type defined in E

e) attDeleteSubscrDataHIrOp:

attDeleteSubscrDataH|rOp COMB (don't care)
attDeleteSubscrDataHIrOp.G GSM
attDeleteSubscrDataHIrOp.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.3 SRNC Relocation

5.3.1  Attempted intra/inter 3G-SGSN SRNS Relocation
a) This measurement provides the number of attemptsintra/inter 3G-SGSN SRNS Relocation
b) CC
¢) Receipt of "Relocation Required" message (TS 25.413) from SRNC
d) A singleinteger value
e) attSRNSReloc
f) SgsnFunction
g) Valid for packet switching
h) UMTS

5.3.2  Successful intra 3G-SGSN SRNS Relocation
a) This measurement provides the number of successful intra 3G-SGSN SRNS Relocation
b) CC
¢) Receipt of "Relocation Complete" message (TS 25.413) from TRNC
d) A singleinteger value
€) succlntraSRNSReloc
f) SgsnFunction
g) Valid for packet switching
h) UMTS
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5.3.3 Unsuccessful intra 3G-SGSN SRNS Relocation, due to internal
reasons

a) This measurement provides the number of unsuccessful intra 3G-SGSN SRNS Relocation, due to internal
reasons

b) CC

c) Intra3G-SGSN SRNS Relocation fails due to reasons located inside this SGSN :- internal resource problem-
recovery- ...

d) A singleinteger value

€) unsucclntraSRNSReloclnt
f) SgsnFunction

g) Validfor packet switching
h) UMTS

5.34 Unsuccessful intra 3G-SGSN SRNS Relocation, due to external
reasons

a) This measurement provides the number of unsuccessful intra 3G-SGSN SRNS Relocation, due to external
reasons

b) CC

c) Intra3G-SGSN SRNS Relocation fails due to reasons located in NE outside this SGSN:- "Relocation
Preparation Failure" (TS 25.413) is sent to the SRNC- "Relocation Failure” (TS 25.413) is received from the
TRNC- "Relocation Cancel" (TS 25.413) isreceived from the SRNC- missing expected message from RNC
(timer expiry)- ...

d) A singleinteger value

€) unsuccl ntraSRNSRel ocExt
f) SgsnFunction

g) Valid for packet switching
h) UMTS

5.3.5  Attempted inter 3G-SGSN SRNS Relocation
a) This measurement provides the number of attempts inter 3G-SGSN SRNS Relocation
b) CC

¢) Receipt of "Relocation Required” message (TS 25.413) from SRNC, where the Target ID indicates Inter SGSN
SRNS Relocation

d) A singleinteger value

€) attinterSRNSReloc

f) SgsnFunction

g) Vadlid for packet switching
h) UMTS
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5.3.6 Successful Inter 3G-SGSN SRNS Relocation, counted in the old 3G-

a)

b)
©)
d)
€)
f)
9)
h)

SGSN

This measurement provides the number of successful Inter 3G-SGSN SRNS Relocation, counted in the old 3G-
SGSN

CcC

Receipt of "Forward Relocation Complete” message (TS 29.060) from the new SGSN
A singleinteger value

succlnterSRNSReloc

SgsnFunction

Valid for packet switching

UMTS

5.3.7 Unsuccessful Inter 3G-SGSN SRNS Relocation, due to internal

d)
€)
f)
9)
h)

reasons

This measurement provides the number of unsuccessful Inter 3G-SGSN SRNS Relocation, due to internal
reasons

CC

Inter 3G-SGSN SRNS Relocation fails due to reasons located inside this SGSN :- internal resource problem-
recovery- ...

A single integer value
unsuccl nterSRNSRel oclnt
SgsnFunction

Valid for packet switching
UMTS

5.3.8 Unsuccessful Inter 3G-SGSN SRNS Relocation, due to external

a)

b)

d)

f)
9)
h)

reasons

This measurement provides the number of unsuccessful Inter 3G-SGSN SRNS Relocation, due to external
reasons

CcC

Inter 3G-SGSN SRNS Relocation fails due to reasons located in NE outside this SGSN :- the Cause in " Forward
Relocation Response” (TS 29.060) from the new 3G-SGSN is not "Request Accepted”- "Relocation Preparation
Failure” (TS 25.413) is sent to the SRNC- "Relocation Failure” (TS 25.413) isreceived from the TRNC-
"Relocation Cancel” (TS 25.413) is received from the SRNC- missing expected message from RNC or new 3G-
SGSN (timer expiry)- ...

A singleinteger value
unsuccl nter SRNSRel ocExt
SgsnFunction

Valid for packet switching
UMTS
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5.3.9 Attempted inter 3G-SGSN SRNS Relocation, counted in the new

a)

b)
©)
d)
€)
f)
9)
h)

3G-SGSN

This measurement provides the number of attempts inter 3G-SGSN SRNS Relocation, counted in the new 3G-
SGSN

CcC

Receipt of "Forward Relocation Request" message (TS 29.060) from the old SGSN
A singleinteger value

attinter SRNSRelocNew

SgsnFunction

Valid for packet switching

UMTS

5.3.10 Successful Inter 3G-SGSN SRNS Relocation, counted in the new

5.4

3G-SGSN

This measurement provides the number of successful Inter 3G-SGSN SRNS Relocation, counted in the new 3G-
SGSN

CcC

Transmission of "Forward Relocation Complete" message (TS 29.060) to the old SGSN
A single integer value

succl nter SRNSRelocNew

SgsnFunction

Valid for packet switching

UMTS

Security

5.4.1  Attempted P-TMSI reallocation procedures

a)

b)
©)
d)

€)

This measurement provides the number of attempted P-TMSI reallocation, or implicitly as part of the Location
Updating, procedures in this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

CcC
Transmission of "P-TMSI REALLOCATION COMMAND" message by the SGSN (TS 24.008)
A singleinteger value per measurement type defined in E

attPTM SIRealloc:

aitPTM SIRealloc COMB (don't care)
attPTMSIRealloc.G GSM
attPTM SIRedlloc.U UMTS

f)

SgsnFunction
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g) Validfor packet switching
h) GSM/UMTS

5.4.2 Successful P-TMSI reallocation procedures

a) This measurement provides the number of successfully performed P-TMSI reallocation proceduresin this
SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) Receipt of "P-TMSI REALLOCATION COMPLETE" message by the SGSN (TS 24.008)
d) A singleinteger value per measurement type defined in E

€) succPTMSIRedlloc:

succPTM SIRealloc COMB (don't care)
succPTMSIRealloc.G GSM
succPTMSIRealloc.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.4.3  Attempted ldentity Request procedures initiated by this SGSN.

a) This measurement provides the number of attempted Identity Request procedures initiated by this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission of an "IDENTITY REQUEST" (with Identity Type = IMSI) message to the MS (TS 24.008)
d) A singleinteger value per measurement type defined in E

e) attldentityRegimsi:

attl dentityReqlmsi COMB (don't care)
attldentityReglmsi.G GSM
attldentityReglmsi.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

54.4 Successful completed Identity Request procedures initiated by this
SGSN.

a) This measurement provides the number of successfully completed Identity Request procedures initiated by this
SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
c) Receipt of an "IDENTITY RESPONSE" message with IMSI by the SGSN fromthe M S (TS 24.008)
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d) A singleinteger value per measurement type defined in E

€) succldentityRegimsi:

succldentityReglmsi COMB (don't care)
succldentityReqlmsi.G GSM
succldentityReglmsi.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.45  Attempted identification information requests sent to a partner
(previous) SGSN for subscribers registering afresh in this SGSN.

a) This measurement provides the number of identification information requests sent to a partner (previous) SGSN
for subscribers registering afresh in this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) transmision of the "ldentification Request” message to the old SGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) attldentityReqToPsgsn:

attldentityReqToPsgsn COMB (don't care)
attldentityReqToPsgsn.G GSM
attldentityReqToPsgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.4.6 Successful replied identification information requests that were sent
to a partner (previous) SGSN.

a) This measurement provides the number of successfully replied identification information requests that were sent
to apartner (previous) SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) receipt of the "ldentification Response” message from the old SGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) succldentityReqToPsgsn:

succldentityReqToPsgsn COMB (don't care)
succldentityReqToPsgsn.G GSM
succldentityReqToPsgsn.U UMTS

f) SgsnFunction

g) Validfor packet switching
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h) GSM/UMTS

5.4.7  Attempted Identity Requests sent to the MS.

a) This measurement provides the number of Identity Requests sent to the M S.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) C. Transmission of an"IDENTITY REQUEST" message (TS 24.008)
d) A singleinteger value per measurement type defined in E

€) attldentityRequest:

attldentityRequest COMB (don't care)
attldentityReguest.G GSM
attldentityRequest.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.4.8 Successful replied Identity Requests from the MS.

a) This measurement provides the number of successfully replied Identity Requests from the MS.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Receipt of an"IDENTITY RESPONSE" message (TS 24.008) from the MS.
d) A singleinteger value per measurement type defined in E

€) succldentityRequest:

succl dentityRequest COMB (don't care)
succl dentityRequest.G GSM
succl dentityRequest.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.4.9 Attempted authentication procedures that are started within this
SGSN area for a subscriber using a SIM

a) This measurement provides the number of authentication procedures that are started within this SGSN areafor a
subscriber using a SIM
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of an"AUTHENTICATION AND CIPHERING REQUEST" messageto aMSusing a SIM
(TS 24.008)

d) A singleinteger value per measurement type defined in E

ETSI



3GPP TS 32.403 version 4.0.0 Release 4 65 ETSI TS 132 403 V4.0.0 (2001-06)

€) attAuthProcsSgsnSim:

attAuthProcsSgsnSim COMB (don't care)
attAuthProcsSgsnSim.G GSM
attAuthProcsSgsnSim.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.4.10 Successful authentication procedures within this SGSN area, for a
subscriber using a SIM.

a) This measurement provides the number of successful authentication procedures within this SGSN area, for a
subscriber using a SIM.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

c) Receipt of an "AUTHENTICATION AND CIPHERING RESPONSE" message from the MS, using a SIM,
where the receipt SRES parameter value matches the value stored in the SGSN (T S24.008)

d) A singleinteger value per measurement type defined in E

€) succAuthProcsSgsnSim:

succAuthProcsSgsnSim COMB (don't care)
succAuthProcsSgsnSim.G GSM
succAuthProcsSgsnSim.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.11 Attempted authentication procedures that are started within this
SGSN area for a subscriber using a USIM

a) This measurement provides the number of authentication procedures that are started within this SGSN areafor a
subscriber using a USIM
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of an "AUTHENTICATION AND CIPHERING REQUEST" message to aMS using a USIM
(TS 24.008)

d) A singleinteger value per measurement type defined in E

e) attAuthProcsSgsnUsim:

attAuthProcsSgsnUsim COMB (don't care)
attAuthProcsSgsnUsim.G GSM
attAuthProcsSgsnUsim.U UMTS

f) SgsnFunction

g) Valid for packet switching
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h) GSM/UMTS

5.4.12 Successful authentication procedures within this SGSN area, for a
subscriber using a USIM

a) This measurement provides the number of successful authentication procedures within this SGSN area, for a
subscriber using aUSIM.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

c) Receipt of an "AUTHENTICATION AND CIPHERING RESPONSE" message from the MS, usingaUSIM,
where the receipt RES parameter value matches the value stored in the SGSN (TS 24.008)

d) A singleinteger value per measurement type defined in E

€) succAuthProcsSgsnUsim:

succAuthProcsSgsnUsim COMB (don't care)
succAuthProcsSgsnUsim.G GSM
succAuthProcsSgsnUsim.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.13 Received ciphering and Authentication failures within this SGSN
area.

a) This measurement provides the number of ciphering and Authentication failures within this SGSN area.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) Receipt of an"AUTHENTICATION AND CIPHERING FAILURE" message from the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

e) recPOAuthFail Sgsn:

recPOAuthFail Sgsn COMB (don't care)
recPOAuthFail Sgsn.G GSM
recPOAuthFail Sgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.4.14 Attempted identification information requests that were received
from a partner (new) SGSN for subscribers de-registering from this
SGSN

a) This measurement provides the number of identification information requests that were received from a partner
(new) SGSN for subscribers de-registering from this SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach".
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b) CC
c) Receipt of the "ldentification Request” message from a partner (new) SGSN (TS 29.060).
d) A singleinteger value per measurement type defined in E

€) attldentityRegFromPsgsn:

attl dentityReqFromPsgsn COMB (don't care)
attl dentityReqFromPsgsn.G GSM
attl dentityRegFromPsgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.15 Succesfully replied identification information requests that were
received from a partner (new) SGSN

a) This measurement provides the number of succesfully replied identification information requests that were
received from a partner (new) SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of the "ldentification Response” message to the new SGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) succldentityRegFromPsgsn:

succl dentityRegFromPsgsn COMB (don't care)
succl dentityReqFromPsgsn.G GSM
succl dentityRegFromPsgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.16 Attempted SGSN context requests sent to a partner (previous)
SGSN for subscribers registering afresh in this SGSN.

a) This measurement provides the number of SGSN context requests sent to a partner (previous) SGSN for
subscribers registering afresh in this SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of the "Context Request” message to the previous SGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) attContextRequestToPsgsn:

attContextRequestToPsgsn COMB (don't care)
attContextRequestToPsgsn.G GSM
attContextRequestToPsgsn.U UMTS
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f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.17 Successfully replied SGSN context requests that were sent to a
partner (previous) SGSN

a) This measurement provides the number of successfully replied SGSN context requests that were sent to a partner
(previous) SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

c) Receipt of the "Context Response" message from the previous SGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) succContextRequestToPsgsn:

succContextRequest ToPsgsn COMB (don't care)
succContextRequestToPsgsn.G GSM
succContextRequestToPsgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.18 Attempted SGSN context requests received from a partner (new)
SGSN for a subscriber de-registering from this SGSN

a) This measurement provides the number of SGSN context requests received from a partner (new) SGSN for a
subscriber de-registering from this SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

c) Receipt of the "Context Request" message from the new SGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

e) attContextReguestFromPsgsn:

attContextRequestFromPsgsn COMB (don't care)
attContextRequestFromPsgsn.G GSM
attContextRequestFromPsgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS
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5.4.19 Successfully replied SGSN context requests received from a partner
(new) SGSN

a) This measurement provides the number of successfully replied SGSN context requests received from a partner
(new) SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of the "Context Response" message to the new SGSN (TS 29.060)

d) A singleinteger value per measurement type defined in E

€) succContextRequestFromPsgsn:

succContextRequestFromPsgsn COMB (don't care)
succContextRequestFromPsgsn.G GSM
succContextRequestFromPsgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.4.20 Number of P-TMSI - IMSI correlation failures (User Identity
Confidentiality (TS 23.060))

a) This measurement provides the number of P-TMSI - IMSI correlation failures (User Identity Confidentiality
(TS 23.060))

b) CC

¢) Thiscounter istriggered before the handling of the " Security Functions' (TS 23.060), in case of "Attach
Request", "Routing Area Update Request”, or " Service Request": if the correlation between the received P-TM S|
and the stored IM S| is not valid then this counter is incremented

d) A singleinteger value

€) nbrPTMSICorrFailRnc

f) SgsnFunction

g) Validfor packet switching
h) UMTS

5.4.21 Attempted security mode control procedures started by the SGSN
a) This measurement provides the number of security mode control procedures started by the SGSN
b) CC
¢) Transmission of a"SECURITY MODE COMMAND" message to the MS (TS 25.413)
d) A singleinteger value
€) attSecMode
f) SgsnFunction

g) Valid for packet switching
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h) UMTS

5.4.22 Successful security mode procedures.

a) This measurement provides the number of successful security mode procedures. The Security mode command
response from M S starts the uplink integrity protection (and possible ciphering), i.e. aso al following messages
sent from the MS are integrity protected (and possibly ciphered).

b) CC

c) Receipt of a"SECURITY MODE COMPLETE" message from the MS (TS 25.413)
d) A singleinteger value

€) succSecMode

f) SgsnFunction

g) Valid for packet switching

h) UMTS

5.4.23 Attempted ciphering procedures started by the SGSN
a) This measurement provides the number of ciphering procedures started by the SGSN
b) CC

¢) Transmision of a"SECURITY MODE COMMAND" message with cyphering activated ("Encryption
Algorithm" is not "no encryption (0)"), to the MS (TS 25.413)

d) A singleinteger value

e) attCiphering

f) SgsnFunction

g) Validfor packet switching
h) UMTS

5.4.24  Successful ciphering procedures started by the SGSN
a) This measurement provides the number of successful ciphering procedures started by the SGSN
b) CC
c) Receipt of a"SECURITY MODE COMPLETE" message, with cyphering activated, from the MS (TS 25.413)
d) A singleinteger value
€) succCiphering
f) SgsnFunction
g) Valid for packet switching
h) UMTS

5.4.25 Attempted MAP V1 requests for authentication sets, sent to the HLR
by SGSN.

a) This measurement provides the number of attempted MAP V1 requests for authentication sets, sent to the HLR
by SGSN.
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b) CC

¢) Transmission of a"MAP V1 SEND_AUTHENTICATION_INFO" service request, requesting authentication
sets present (TS 29.002).

d) A singleinteger value

e) attRegAuthSetsHIrvV1

f) SgsnFunction

g) Valid for packet switching
h) COMB

5.4.26 Successful MAP V1 requests for authentication sets that were sent
to the HLR.

a) This measurement provides the number of successful MAP V1 requests for authentication sets that were sent to
the HLR.

b) CC

¢) Receipt of a"MAPV1SEND _AUTHENTICATION_INFO" service confirmation, containing requested
authentication sets (parameter "AuthenticationSetList" present TS 29.002)

d) A singleinteger value

€) succRegAuthSetsHIrV1

f) SgsnFunction

g) Validfor packet switching
h) COMB

5.4.27 Number of empty responses to the MAP V1 request for
authentication sets that were sent to the HLR.

a) This measurement provides the number of empty responsesto the MAP V1 request for authentication sets that
were sent to the HLR.

b) CC

¢) Receipt of aMAPV1"SEND AUTHENTICATION_INFO_ACK" service confirmation, no Authentication sets
present (TS 29.002).

d) A singleinteger value

€) nbrEmptyRespAuthSetsHIrV1
f) SgsnFunction

g) Vadlid for packet switching

h) COMB

5.4.28 Attempted MAP V3 requests for Authentication sets sent to the HLR
by SGSN

a) This measurement provides the number of attempted MAP V 3 requests for Authentication sets sent to the HLR
by SGSN

b) CC
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¢) Transmission of aMAPV3"SEND_AUTHENTICATION_INFO" service request, requesting authentication
sets present (TS 29.002).

d) A singleinteger value

€) attReqAuthSetsHIrV3

f) SgsnFunction

g) Vadlid for packet switching
h) COMB

5.4.29 Successful MAP V3 requests for authentication sets that were sent
to the HLR.

a) This measurement provides the number of successful MAP V 3 requests for authentication sets that were sent to
the HLR.

b) CC

¢) Receipt of aMAPV3"SEND_AUTHENTICATION_INFQO" service confirmation, containing requested
authentication sets (parameter "AuthenticationSetList" present TS 29.002)

d) A singleinteger value

€) succRegAuthSetsHIrV3

f) SgsnFunction

g) Vadlid for packet switching
h) COMB

5.4.30 Number of empty responses to the MAP V3 request for
authentication sets that were sent to the HLR.

a) This measurement provides the number of empty responses to the MAP V3 request for authentication sets that
were sent to the HLR.

b) CC

¢) Receipt of aMAPV3"SEND_AUTHENTICATION_INFO_ACK" service confirmation, no Authentication sets
present (TS 29.002).

d) A singleinteger value

e) nbrEmptyRespAuthSetsHIrV3
f) SgsnFunction

g) Validfor packet switching

h) COMB

5.5 SMS

The three measurement groups defined in clause 5.5.n are subject to the "2 out of 3 approach".

55.1 SMS in the CS domain (MSC)

Up to now, no counters are defined for the failure cases. FFS.
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55.1.1 Attempted CS SMS mobile originating

a) This measurement provides the number of CS SMS mobile originating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) Receipt by the MSC of "RP-DATA" Message (TS 24.011) from the MS.

d) A singleinteger value per measurement type defined in E

€) atSmsMoCS:
aitSmsMoCS COMB (don't care)
attSmsMoCS.G GSM
attSmsMoCS.U UMTS

f) MscFunction
g) Vadidfor circuit switching
h) GSM/UMTS

5.5.1.2 Successful CS SMS mobile originating

a) This measurement provides the number of successful CS SM'S mobile originating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the MSC of "RP-ACK" Message (TS 24.011) to the MS
d) A singleinteger value per measurement type defined in E

€) succSmsMoCS:

succSmsMoCS COMB (don't care)
succSmsMoCS.G GSM
succSmsMoCS.U UMTS

f) MscFunction
g) Valid for circuit switching
h) GSM/UMTS

5.5.1.3 Attempted CS SMS mobile terminating.

a) This measurement provides the number of CS SMS mobile terminating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission by the MSC of "RP-DATA" Message (TS 24.011)

d) A singleinteger value per measurement type defined in E

€) attSmsMtCS:
atSmsMtCS COMB (don't care)
attSmsMtCS.G GSM
attSmsMtCS.U UMTS
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f) MscFunction
g) Valid for circuit switching
h) GSM/UMTS

5.5.14 Successful CS SMS mobile terminating

a) This measurement provides the number of successful CS SM S mobile terminating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

c¢) Receipt by the MSC of "RP-ACK" Message (TS 24.011)
d) A singleinteger value per measurement type defined in E
€) succSmsMtCS:

succSMsMtCS COMB (don't care)
succSmsMtCS.G GSM
succSmsMtCS.U UMTS

f) MscFunction
g) Vadidfor circuit switching
h) GSM/UMTS

5515 Attempted CS ms-Present

a) Thisattribute counts the number of timesthat aM S (attached to a M SC) send that it is ready to receive SM.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of MAP-READY -FOR-SM with aertReason = ms-Present to the HLR from the MSC (TS 29.002)
d) A singleinteger value per measurement type defined in E

€) atMsPresentCS:

attM sPresentCS COMB (don't care)
attM sPresentCS.G GSM
attM sPresentCS.U UMTS

f) MscFunction
g) Valid for circuit switching
h) GSM/UMTS

5.5.1.6 Attempted CS "memory available”

a) This attribute counts the number of timesthat aMS (attached to a MSC) sent aindication of "memory available"
to MSC.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of MAP-READY -FOR-SM with aertReason = memoryAvailable to the HLR from the MSC
(TS 29.002)
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d) A singleinteger value per measurement type defined in E
€) attMemoryAvailableCS:
aitMemoryAvailableCS COMB (don't care)
attMemoryAvailableCS.G GSM
attMemoryAvailableCS.U UMTS
f) MscFunction
g) Valid for circuit switching
h) GSM/UMTS
5.5.1.7 Succesful CS ms-Present
a) This attribute counts the number of succesful timesthat a M S (attached to aMSC) send that it is ready to receive

SM.
The three measurement types defined in E are subject to the "2 out of 3 approach".

CcC

This counter will be increased when areturn result is received by the MSC from the HLR in response to the
MAP_READY_FOR_SM with reason ="M S present" (TS 29.002).

d) A singleinteger value per measurement type defined in E
€) SuccMsPresentCS:
SuccM sPresentCS COMB (don't care)
SuccM sPresentCS.G GSM
SuccM sPresentCS.U UMTS
f) MscFunction
g) Vadid for circuit switching
h) GSM/UMTS
5.5.1.8 Successful CS "memory available"
a) Thisattribute counts the number of successful timesthat aMS (attached to aM SC) sent aiindication of "memory

b)
c)

available" to MSC.
The three measurement types defined in E are subject to the "2 out of 3 approach".

CcC

This counter will be increased when areturn result is received by the MSC from the HLR in response to the
MAP_READY_FOR_SM with reason = "memory available" (TS 29.002).

d) A singleinteger value per measurement type defined in E

€) SuccMemoryAvailableCS:
SuccMemoryAvailableCS COMB (don't care)
SuccMemoryAvailableCS.G GSM
SuccMemoryAvailableCS.U UMTS

f) MscFunction

g) Valid for circuit switching

ETSI



3GPP TS 32.403 version 4.0.0 Release 4 76 ETSI TS 132 403 V4.0.0 (2001-06)

h) GSM/UMTS

5.5.2 SMS in the PS domain (SGSN)

Up to now, no counters are defined for the failure cases FFS.

5.5.2.1 Attempted PS SMS mobile originating

a) This measurement provides the number of PS SM S mobile originating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt by the SGSN of "RP-DATA" Message (TS 24.011) from the M S.

d) A singleinteger value per measurement type defined in E

€) attSmsMoPS:
attSmsMoPS COMB (don't care)
attSmsMoPS.G GSM
attSmsMoPS.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

55.2.2 Successful PS SMS mobile originating

a) This measurement provides the number of successful PS SM S mobile originating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission by the SGSN of "RP-ACK" Message (TS 24.011) to the MS
d) A singleinteger value per measurement type defined in E

€) succSmsMoPS:

succSmsMoPS COMB (don't care)
succSmsMoPS.G GSM
succSmsMoPS.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.5.2.3 Attempted PS SMS mobile terminating.

a) This measurement provides the number of PS SMS mobile terminating attempts. .
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the SGSN of "RP-DATA" Message (TS 24.011)

d) A singleinteger value per measurement type defined in E
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€) attSmsMtPS
attSmsMtPS COMB (don't care)
attSmsMtPS.G GSM
attSmsMtPS.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

Successful PS SMS mobile terminating

ETSI TS 132 403 V4.0.0 (2001-06)

a) This measurement provides the number of successful PS SM S mobile terminating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) Receipt by the SGSN of "RP-ACK" Message (TS 24.011)
d) A singleinteger value per measurement type defined in E

€) succSmsMtPS:

succSmsMtPS COMB (don't care)
succSmsMtPS.G GSM
succSmsMtPS.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.5.25 Attempted PS ms-Present

a) Thisattribute counts the number of timesthat a M S (attached to a SGSN) send that it is ready to receive SM.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Transmission of MAP-READY -FOR-SM with alertReason = ms-Present to the HLR from the SGSN

(TS 29.002)
d) A singleinteger value per measurement type defined in E

e) attMsPresentPS:

attM sPresentPS COMB (don't care)
attM sPresentPS.G GSM
attM sPresentPS.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS
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5.5.2.6 Attempted PS "memory available"

a) Thisattribute counts the number of timesthat aM S (attached to a SGSN) sent aindication of "memory
available” to SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

¢) Transmission of MAP-READY-FOR-SM with alertReason = memoryAvailable to the HLR from the SGSN
(TS 29.002)

d) A singleinteger value per measurement type defined in E

e) attMemoryAvailablePS:

aitMemoryAvailablePS COMB (don't care)
aitMemoryAvailablePS.G GSM
aitMemoryAvailablePS.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

55.2.7 Succesful PS ms-Present

a) This attribute counts the number of succesful timesthat aM S (attached to a SGSN) send that it is ready to
receive SM.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Thiscounter will beincreased when areturn result is received by the SGSN from the HLR in response to the
MAP_READY_FOR_SM with reason = "M S present" (TS 29.002).

d) A singleinteger value per measurement type defined in E

€) SuccMsPresentPS:;

SuccM sPresentPS COMB (don't care)
SuccM sPresentPS.G GSM
SuccM sPresentPS.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.5.2.8 Successful PS "memory available”

a) Thisattribute counts the number of successful timesthat aMS (attached to a SGSN) sent aindication of
"memory available" to SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC

¢) Thiscounter will be increased when areturn result is received by the SGSN from the HLR in response to the
MAP_READY_FOR_SM with reason = "memory available" (TS 29.002).

d) A singleinteger value per measurement type defined in E
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€) SuccMemoryAvailablePS:

SuccMemoryAvailablePS COMB (don't care)
SuccMemoryAvailablePS.G GSM
SuccMemoryAvailablePS.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.5.3 SMS in the CS/PS domain (MSC/SGSN)

Unlike the measurements in previous chapters, the measurements in this chapter do not differentiate between the PS and
the CS domain, and deliver one total count.

Up to now, no counters are defined for the failure cases. FFS.

553.1 Attempted SMS mobile originating

a) This measurement provides the number of SMS mobile originating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
c) Receipt by the MSC/SGSN of "RP-DATA" Message (TS 24.011) from the MS.

d) A singleinteger value per measurement type defined in E

€) atSmsMo:
aitSmsMo COMB (don't care)
attSmsMo.G GSM
attSmsMo.U UMTS

f) MscFunction or SgsnFunction
g) Valid for packet switching and circuit switching
h) GSM/UMTS

5.5.3.2 Successful SMS mobile originating

a) This measurement provides the number of successful SM'S mobile originating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the MSC/SGSN of "RP-ACK" Message (TS 24.011) to the MS

d) A singleinteger value per measurement type defined in E

€) succSmsMo:
succSmsMo COMB (don't care)
succSmsMo.G GSM
succSmsMo.U UMTS

f) MscFunction or SgsnFunction
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g) Validfor packet switching and circuit switching
h) GSM/UMTS

5.5.3.3 Attempted SMS mobile terminating.

a) This measurement provides the number of SMS mobile terminating attempts. .
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the MSC/SGSN of "RP-DATA" Message (TS 24.011)

d) A singleinteger value per measurement type defined in E

€) atSmsMt:
attSmsMit COMB (don't care)
attSmsMt.G GSM
attSmsMt.U UMTS

f) MscFunction or SgsnFunction
g) Valid for packet switching and circuit switching
h) GSM/UMTS

5.5.34 Successful SMS mobile terminating

a) This measurement provides the number of successful SM'S mobile terminating attempts.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
c) Receipt by the MSC/SGSN of "RP-ACK" Message (TS 24.011)
d) A singleinteger value per measurement type defined in E

€) succSmsMt:

succSmsMt COMB (don't care)
succSmsMt.G GSM
succSmsMt.U UMTS

f) MscFunction or SgsnFunction
g) Validfor packet switching and circuit switching
h) GSM/UMTS

5.5.35 Attempted ms-Present

a) Thisattribute counts the number of timesthat a M S (attached to a MSC/SGSN) send that it is ready to receive
SM.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

¢) Transmission of MAP-READY -FOR-SM with alertReason = ms-Present to the HLR from the M SC/SGSN
(TS 29.002)

d) A singleinteger value per measurement type defined in E
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€) attMsPresent:
attM sPresent COMB (don't care)
attM sPresent.G GSM
attM sPresent.U UMTS

f) MscFunction or SgsnFunction

9)
h)

Valid for packet switching and circuit switching

GSM/UMTS

5.5.3.6 Attempted "memory available"

a)

b)
c)

This attribute counts the number of timesthat a M S (attached to a M SC/SGSN) sent aindication of "memory
available" to MSC/SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

CcC

Transmission of MAP-READY -FOR-SM with alertReason = memoryAvailable to the HLR from the
MSC/SGSN (TS 29.002)

d) A singleinteger value per measurement type defined in E
e) attMemoryAvailable:
aitMemoryAvailable COMB (don't care)
atMemoryAvailable.G GSM
aitMemoryAvailable.U UMTS
f) MscFunction or SgsnFunction
g) Valid for packet switching and circuit switching
h) GSM/UMTS
5.5.3.7 Succesful ms-Present
a) Thisattribute counts the number of succesful timesthat aM S (attached to a MSC/SGSN) send that it isready to

b)
<)

receive SM.
The three measurement types defined in E are subject to the "2 out of 3 approach".

CcC

This counter will be increased when areturn result is received by the M SC/SGSN from the HLR in response to
the MAP_READY_FOR_SM with reason = "MS present" (TS 29.002).

d) A singleinteger value per measurement type defined in E
€) SuccMsPresent:
SuccM sPresent COMB (don't care)
SuccM sPresent.G GSM
SuccM sPresent.U UMTS
f) MscFunction or SgsnFunction
g) Validfor packet switching and circuit switching
h) GSM/UMTS
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5.5.3.8 Successful "memory available”

a) Thisattribute counts the number of successful timesthat aMS (attached to a MSC/SGSN) sent aindication of
"memory available" to MSC/SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

¢) Thiscounter will be increased when areturn result is received by the MSC/SGSN from the HLR in response to
the MAP_READY_FOR_SM with reason = "memory available" (TS 29.002).

d) A singleinteger value per measurement type defined in E

€) SuccMemoryAvailable:

SuccMemoryAvailable COMB (don't care)
SuccMemoryAvailable.G GSM
SuccMemoryAvailable.U UMTS

f) MscFunction or SgsnFunction
g) Valid for packet switching and circuit switching
h) GSM/UMTS

5.6 Session Management

5.6.1 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.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
c) Receipt of a"Activate PDP Context Request" message from the MS (TS 24.008).
d) A singleinteger value

€) attActPdpContext:

attActPdpContext COMB (don't care)
attActPdpContext.G GSM
attActPdpContext.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.2  Attempted dynamic PDP context activation procedures initiated by
MS

a) This measurement provides the number of attempted PDP context activation requests where a dynamic PDP
addressisrequired to be used.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt of a"Activate PDP Context Request" message from the MS with an empty PDP address (TS 24.008).
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d) A singleinteger value per measurement type defined in E

€) attActPdpContextDyn:

attActPdpContextDyn COMB (don't care)
attActPdpContextDyn.G GSM
attActPdpContextDyn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.3  Successful PDP context activation procedures initiated by MS

a) This measurement provides the number of successfully completed PDP context activations. For these context
activations, the GGSN is updated successfully.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of a"Activate PDP Context Accept" message to the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) succActPdpContext:

succActPdpContext COMB (don't care)
succActPdpContext.G GSM
succActPdpContext.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.4  Successful dynamic PDP context activation procedures initiated by
MS

a) This measurement provides the number of successfully completed PDP context activations where a dynamic
PDP addressis used.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC

¢) Transmission of a"Activate PDP Context Accept” message to the MS (TS 24.008), the PDP address has been
dynamically assigned.

d) A singleinteger value per measurement type defined in E

€) succActPdpContextDyn:

succActPdpContextDyn COMB (don't care)
succActPdpContextDyn.G GSM
succActPdpContextDyn.U UMTS

f) SgsnFunction

g) Validfor packet switching
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h) GSM/UMTS

5.6.5 mean number of activated PDP contexts

a) mean number of activated PDP contexts
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) S

¢) Thismeasurement is obtained by sampling at a pre-defined interval, the number activated PDP contexts, and
then taking the arithmetic mean

d) A singleinteger value per measurement type defined in E

€) meanActPDPContext:

meanA ctPDPContext COMB (don't care)
meanA ctPDPContext.G GSM
meanA ctPDPContext.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.6  Attempted PDP context deactivation procedures initiated by the MS

a) This measurement provides the number of PDP context deactivation procedures initiated by the M S.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Receipt of a"Deactivate PDP Context Reguest" message from the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

e) attDeactPdpContextMs:

attDeactPdpContextM s COMB (don't care)
attDeactPdpContextM s.G GSM
attDeactPdpContextMs.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.7 Successful PDP context deactivation procedures initiated by the MS

a) 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).
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of a"Deactivate PDP Context Accept” message to the MS (TS 24.008).

d) A singleinteger value per measurement type defined in E
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€) succDeactPdpContextMs:

succDeactPdpContextM's COMB (don't care)
succDeactPdpContextM s.G GSM
succDeactPdpContextMs.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

56.8 Number of active PDP context

a) This measurement provides the number of active PDP context
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) GAUGE

¢) The gauge will be incremented when a PDP context is created and will be decremented when a PDP context is
deleted.

d) A singleinteger value per measurement type defined in E

€) nbrActPdpContext:

nbrActPdpContext COMB (don't care)
nbrActPdpContext.G GSM
nbrActPdpContext.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.9 Number of mobile subscribers with activated PDP context
(i.e. subscribers that can send/receive GPRS packet data)

a) This measurement providesthe number of mobile subscribers with activated PDP context (i.e. subscribers that
can send/receive GPRS packet data).
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) GAUGE
¢) Addition of first PDP context or removal of last PDP context inSGSN location register for a particular subscriber
d) A singleinteger value per measurement type defined in E

€) nbrActivePdpPerSgsn:

nbrActivePdpPerSgsn COMB (don't care)
nbrActivePdpPerSgsn.G GSM
nbrActivePdpPerSgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS
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5.6.10 Mean number of subscribers that have an activated PDP context
(i.e. subscribers that can send/receive GPRS packet data)

a) This measurement provides the arithmetic mean number value of subscribers that have an activated PDP context
(i.e. subscribers that can send/receive GPRS packet data).
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) Sl

¢) Thismeasurement is obtained by sampling at a pre-defined interval, the number of subscribers with activated
PDP context in SGSN, and then taking the arithmetic mean

d) A singleinteger value per measurement type defined in E

€) meanActivePdpPerSgsn:

meanA ctivePdpPerSgsn COMB (don't care)
meanA ctivePdpPerSgsn.G GSM
meanA ctivePdpPerSgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.11 Attempted PDP context deactivation procedures initiated by the
GGSN

a) This measurement provides the number of PDP context deactivation procedures initiated by the GGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt of a"Delete PDP Context Request" message from the GGSN (TS 29.060).
d) A singleinteger value per measurement type defined in E

€) attDeactPdpContextGgsn:

attDeactPdpContextGgsn COMB (don't care)
attDeactPdpContextGgsn.G GSM
attDeactPdpContextGgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.12 Successful PDP context deactivation procedures initiated by the
GGSN

a) This measurement provides the number of successfully handled PDP context deactivationsinitiated by the
GGSN. For these context deactivations, the M S has accepted the PDP context deactivation.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of a"Delete PDP Context Response" message to the GGSN (TS 29.060).
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d) A singleinteger value per measurement type defined in E

€) succDeactPdpContextGgsn:

succDeactPdpContextGgsn COMB (don't care)
succDeactPdpContextGgsn.G GSM
succDeactPdpContextGgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.13 Attempted PDP context deactivation procedures initiated by the
SGSN

a) This measurement provides the number of PDP context deactivation proceduresinitiated by the SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) transmision of a"Delete PDP Context Request” message to the GGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) attDeactPdpContextSgsn:

attDeactPdpContextSgsn COMB (don't care)
attDeactPdpContextSgsn.G GSM
attDeactPdpContextSgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.14 Successful PDP context deactivations initiated by the SGSN

a) This measurement provides the number of successfully handled PDP context deactivations initiated by the
SGSN.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
c) receipt of a"deactivate PDP Context Accept” message from the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) succDeactPdpContextSgsn:

succDeactPdpContextSgsn COMB (don't care)
succDeactPdpContextSgsn.G GSM
succDeactPdpContextSgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS
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5.6.15 Attempted SGSN-Initiated PDP context update procedures

a) This measurement provides the number of attempted SGSN-Initiated PDP context update procedures. An Update
PDP Context Request message shall be sent from a SGSN to a GGSN as part of the GPRS Inter SGSN Routeing
Update procedure or the PDP Context M odification procedure or to redistribute contexts due to load sharing. It
shall be used to change the QoS and the path. The message shall be sent by the new SGSN at the Inter SGSN
Routeing Update procedure.

The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmision of an "Update PDP Context Request” message to the GGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

e) attUpdPdpContextSgsn:

attUpdPdpContextSgsn COMB (don't care)
attUpdPdpContextSgsn.G GSM
attUpdPdpContextSgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.16 Successful SGSN-Initiated PDP context update procedures

a) This measurement provides the number of successfully handled SGSN-Initiated PDP context update procedures.
These updates are performed successfully when a positive update PDP context response is received from the
GGSN
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Receipt of an "Update PDP Context Response”" message from the GGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) succUpdPdpContextSgsn:

succUpdPdpContextSgsn COMB (don't care)
succUpdPdpContextSgsn.G GSM
succUpdPdpContextSgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.17 Attempted GGSN-Initiated PDP context update procedures

a) This measurement provides the number of attempted GGSN-Initiated PDP context update procedures. An
Update PDP Context Request may also be sent from a GGSN to a SGSN to re-negotiate the QoS of a PDP
context. This GGSN-initiated Update PDP Context Request can aso be used to provide a PDP address to the
SGSN (and MS). The latter shall be used by GGSN when it acts as a DHCP Relay Agent or Mobil IP Foreign
Agent.

The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
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¢) Receipt of an "Update PDP Context Request” message from the GGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

e) attUpdPdpContextGgsn:

attUpdPdpContextGgsn COMB (don't care)
attUpdPdpContextGgsn.G GSM
attUpdPdpContextGgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.18 Successful GGSN-Initiated PDP context update procedures

a) This measurement provides the number of successfully handled GGSN-Initiated PDP context update
procedures. These updates are performed successfully when a positive update PDP context response is received
from the SGSN
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of an "Update PDP Context Response” message to the GGSN (TS 29.060)
d) A singleinteger value per measurement type defined in E

€) succUpdPdpContextGgsn:

succUpdPdpContextGgsn COMB (don't care)
succUpdPdpContextGgsn.G GSM
succUpdPdpContextGgsn.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.19 Attempted SGSN-Initiated PDP context modifications procedures.

a) This measurement provides the number of attempted SGSN-Initiated PDP context modifications procedures.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission of an "Modify PDP Context Request” message to the MS (TS 24.008)
d) A singleinteger value per measurement type defined in E

e) attModPdpContextSgsn:

attM odPdpContextSgsn COMB (don't care)
attM odPdpContextSgsn.G GSM
attM odPdpContextSgsn.U UMTS

f) SgsnFunction

g) Valid for packet switching
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h) GSM/UMTS

5.6.20 Successfully SGSN-Initiated PDP context modifications procedures

a) This measurement provides the number of successfully handled SGSN-Initiated PDP context modifications
procedures. These modifications are performed successfully when a positive Modify PDP Context Accept is
received fromthe MS
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Receipt of an"Modify PDP Context Accept" message from the MS (TS 24.008)
d) A singleinteger value per measurement type defined in E

€) succModPdpContextSgsn:

succM odPdpContextSgsn COMB (don't care)
succM odPdpContextSgsn.G GSM
succM odPdpContextSgsn.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.21 Attempted MS-Initiated PDP context modifications procedures.

a) This measurement provides the number of attempted M S-Initiated PDP context modifications procedures.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Receipt of an "Modify PDP Context Request” message from the MS (TS 24.008)
d) A singleinteger value per measurement type defined in E

e) attModPdpContextMs

attModPdpContextM s COMB (don't care)
atitM odPdpContextMs.G GSM
atitM odPdpContextMs.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.22 Successfully MS-Initiated PDP context modifications procedures

a) This measurement provides the number of successfully handled M S-Initiated PDP context modifications
procedures. These modifications are performed successfully when a positive Modify PDP Context Accept is
received fromthe MS
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of an "Modify PDP Context Accept” message to the MS (TS 24.008)

d) A singleinteger value per measurement type defined in E
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€) succModPdpContextMs:

succM odPdpContextMs COMB (don't care)
succM odPdpContextMs.G GSM
succM odPdpContextM s.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.6.23 Attempted Secondary PDP context activation procedures.

a) This measurement provides the number of attempted Secondary PDP context activation procedures.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
c) Receipt of a"Activate Secondary PDP Context Reguest" message from the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) attActSecondPdpContext:

attActSecondPdpContext COMB (don't care)
attActSecondPdpContext.G GSM
attActSecondPdpContext.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.6.24 Successful Secondary PDP context activations.

a) This measurement provides the number of successfully completed Secondary PDP context activations.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Transmission of a"Activate Secondary PDP Context Accept” message to the MS (TS 24.008).
d) A singleinteger value per measurement type defined in E

€) succActSecondPdpContext:

succA ctSecondPdpContext COMB (don't care)
succA ctSecondPdpContext.G GSM
succActSecondPdpContext.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS
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57 CAMEL Measurements

5.7.1  Attempted CAMEL dialogues

a) total number of CAMEL dialogue attempts
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Incremented when a TDP (Trigger Detection Point) is reached and CAP isinformed.
d) A singleinteger value per measurement type defined in E

€) attCamelDialogues:

attCamel Dialogues COMB (don't care)
attCamelDialogues.G GSM
attCamel Dialogues.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.7.2 Unsuccessful CAMEL dialogues, aborted locally by gprsSSF

a) number of unsuccessful CAMEL dialogues, aborted locally by gprsSSF
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Incremented when a CAMEL dialogue isaborted locally by SSF.
d) A singleinteger value per measurement type defined in E

€) unsuccCamel DialoguesSsf:

unsuccCamel Dial oguesSsf COMB (don't care)
unsuccCamel DialoguesSsf.G GSM
unsuccCamel DialoguesSsf.U UMTS

f) SgsnFunction
g) Valid for packet switching
h) GSM/UMTS

5.7.3 Unsuccessful CAMEL dialogues, error or reject from gsmSCF

a) number of unsuccessful CAMEL dialogues, error or reject from gsmSCF
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Incremented when a CAMEL dialogueis aborted by SCF.

d) A singleinteger value per measurement type defined in E
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€) unsuccCamel DialoguesScf:

unsuccCamel Dial oguesScf COMB (don't care)
unsuccCamel Dial oguesScf.G GSM
unsuccCamel Dial oguesScf.U UMTS

f) SgsnFunction
g) Validfor packet switching
h) GSM/UMTS

5.8 UMTS-GSM Intersystem Change

5.8.1  Attempted intra SGSN inter system changes from UMTS to GSM
a) Number of attempted intra SGSN inter system changes from UMTS to GSM
b) CC

¢) Receipt of "Routing Area Update REQUEST" message from the MS, where the SGSN determines that it concers
aintra SGSN inter system changes from UMTSto GSM. (TS 24.008)

d) A singleinteger value

e) attIntraSgsnUmtsGsmRau
f) SgsnFunction

g) Vadlid for packet switching
h) COMB

5.8.2 Successful intra SGSN inter system changes from UMTS to GSM
a) Successful intra SGSN inter system changes from UMTS to GSM
b) CC

¢) Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (TS 24.008). Only the cases where
thismessageis sent for "UMTS to GSM Intra SGSN Change" are counted.

d) A singleinteger value

€) succlntraSgsnUmtsGsmRau
f) SgsnFunction

g) Valid for packet switching
h) COMB

5.8.3 Unsuccessful intra SGSN inter system changes UMTS to GSM
RAU, due to internal reasons

a) Number of unsuccessful intra SGSN inter system UMTS to GSM RAU, dueto interna reasons
b) CC

¢) "UMTSto GSM Intra SGSN Change" fails due to reasons located inside this 2G+3G-SGSN :- internal resource
problem- recovery- ...
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d) A singleinteger value

€) unsuccl ntraSgsnUmtsGsmRaul nt
f) SgsnFunction

g) Valid for packet switching

h) COMB

5.8.4 Unsuccessful intra SGSN inter system changes UMTS to GSM
RAU, due to external reasons

a) Number of unsuccessful intra SGSN inter system UMTS to GSM RAU, due to external reasons
b) CC

¢) "UMTSto GSM Intra SGSN Change" fails due to reasons located in NE outside this 2G+3G-SGSN, such as
abnormal (reject, failure,..)/missing responses from SRNS, MSC/VLR, HLR, ...

d) A singleinteger value

€) unsuccl ntraSgsnUmtsGsmRauExt
f) SgsnFunction

g) Validfor packet switching

h) COMB

5.8.5  Attempted intra SGSN inter system changes from GSM to UMTS
a) Number of attempted intra SGSN inter system changes from GSM to UMTS
b) CcC

¢) Receipt of "Routing Area Update REQUEST" message from the MS, where the SGSN determines that it
concerns aintra SGSN inter system changes from GSM to UMTS (TS 24.008).

d) A singleinteger value

e) attIntraSgsnGsmUmtsRau
f) SgsnFunction

g) Validfor packet switching
h) COMB

5.8.6 Successful intra SGSN inter system changes from GSM to UMTS
a) Successful intra SGSN inter system changes from GSM to UMTS
b) CC

¢) Transmission of "ROUTING AREA UPDATE ACCEPT" message to the MS (TS 24.008). Only the cases where
this message is sent for "GSM to UMTS Intra SGSN Change" are counted.

d) A singleinteger value
€) succlntraSgsnGsmUmtsRau
f) SgsnFunction

g) Vadlid for packet switching
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h) COMB

5.8.7 Unsuccessful intra SGSN inter system changes GSM to UMTS
RAU, due to internal reasons

a) Number of unsuccessful intra SGSN inter system GSM to UMTS RAU, dueto interna reasons
b) CC

c) "GSM to UMTS Intra SGSN Change" fails due to reasons located inside this 2G+3G-SGSN :- internal resource
problem- recovery- ...

d) A singleinteger value

€) unsuccl ntraSgsnGsmUmtsRaul nt
f) SgsnFunction

g) Vadlid for packet switching

h) COMB

5.8.8 Unsuccessful intra SGSN inter system changes GSM to UMTS
RAU, due to external reasons

a) Number of unsuccessful intra SGSN inter system GSM to UMTS RAU, dueto external reasons
b) CC

c) "GSM to UMTS Intra SGSN Change" fails due to reasons located in NE outside this 2G+3G-SGSN, such as
abnormal (reject, failure,..)/missing responses from SRNS, MSC/VLR, HLR, ...

d) A singleinteger value

€) unsuccl ntraSgsnGsmUmtsRauExt
f) SgsnFunction

g) Vadlid for packet switching

h) COMB

59 UMTS GTP Measurements

5.9.1 GTP-U lu

59.1.1 Number of outgoing GTP data packets on the lu interface

a) This measurement provides the number of GTP data PDUs which have been generated by the GTP-U protocol
entity on the lu interface.

b) CC

¢) Transmission by the SGSN of a GTP data PDU on the lu interface to the MS
d) A singleinteger value

€) gtpuOutDataPktlu

f) SgsnFunction

g) Validfor packet switching
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h) UMTS

5.9.1.2 Number of incoming GTP data packets on the lu interface

a) This measurement provides the number of GTP data PDUs which have been accepted and processed by the
GTP-U protocol entity on the lu interface

b) CC

¢) Reception by the SGSN of a GTP data PDU on the lu interface fromthe M S
d) A singleinteger value

€) gtpulnDataPktlu

f) SgsnFunction

g) Validfor packet switching

h) UMTS
5.9.1.3 Number of octets of outgoing GTP data packets on the Iu interface
a) This measurement provides the byte number of outgoing data packets on the lu interface without the GTP-U
header.
b) CC

¢) Transmission by the SGSN of an GTP-Data-PDU (T-PDU) on the lu interface to the MS
d) A singleinteger value

€) gtpuOutDataOctlu

f) SgsnFunction

g) Validfor packet switching

h) UMTS
59.14 Number of octets of incoming GTP data packets on the lu interface
a) This measurement provides the byte number of incoming data packets on the lu interface without the GTP-U
header.
b) CC

c) Reception by the SGSN of an GTP-Data-PDU (T-PDU) on the lu interface fromthe MS
d) A singleinteger value

€) gtpulnDataOctlu

f) SgsnFunction

g) Validfor packet switching

h) UMTS
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5.9.2 GTP Gn

5.9.2.1 Number of outgoing GTP data packets on the Gn interface

a) This measurement provides the number of GTP data PDUs which have been generated by the GTP protocol
entity on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the SGSN of a GTP data PDU on the Gn interface to the GGSN

d) A singleinteger value per measurement type defined in E

€) gtpOutDataPktGn the total regardless of the GTP version used
gtpOutDataPktGn.v0 only the GTPvO part
gtpOutDataPktGn.v1l only the GTPv1 part

f) SgsnFunction
g) Vadlid for packet switching
h) COMB

5.9.2.2 Number of incoming GTP data packets on the Gn interface

a) This measurement provides the number of GTP Data PDUs which have been accepted and processed by the
GTP protocol entity on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Reception by the SGSN of a GTP data PDU on the Gn interface from the GGSN
d) A singleinteger value per measurement type defined in E

€) gtplnDataPktGn the total regardless of the GTP version used
gtplnDataPktGn.v0 only the GTPvO part
gtplnDataPktGn.v1 only the GTPv1 part

f) SgsnFunction
g) Vadlid for packet switching
h) COMB

5.9.2.3 Number of octets of outgoing GTP data packets on the Gn interface

a) This measurement provides the number of octets of outgoing GTP data packets on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the SGSN of an GTP-Data-PDU (T-PDU) on the Gn interface to the GGSN

d) A singleinteger value per measurement type defined in E

€) gtpOutDataOctGn the total regardless of the GTP version used
gtpOutDataOctGn.v0 only the GTPvO part
gtpOutDataOctGn.v1 only the GTPv1 part

f) SgsnFunction

g) Vadlid for packet switching
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h) COMB

5.9.24 Number of octets of incoming GTP data packets on the Gn interface

a) This measurement provides the number of octets of incoming GTP data packets on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Reception by the SGSN of an GTP-Data-PDU (T-PDU) on the Gn interface from the GGSN
d) A singleinteger value per measurement type defined in E

€) gtplnDataOctGn the total regardless of the GTP version used
gtplnDataOctGn.v0 only the GTPvO part
gtplnDataOctGn.v1l only the GTPv1 part

f) SgsnFunction
g) Vadlid for packet switching
h) COMB

5.9.25 Number of outgoing GTP signalling packets on the Gn interface

a) This measurement provides the number of GTP signalling PDUs which have been generated by the GTP
protocol entity on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the SGSN of a GTP signalling PDU on the Gn interface to the GGSN
d) A singleinteger value per measurement type defined in E

€) gtpOutSigPktGn the total regardless of the GTP version used
gtpOutSigPktGn.v0 only the GTPvO part
gtpOutSigPktGn.v1 only the GTPv1 part

f) SgsnFunction
g) Valid for packet switching
h) COMB

5.9.2.6 Number of incoming GTP signalling packets on the Gn interface

a) This measurement provides the number of GTP signalling PDUs which have been accepted and processed by
the GTP protocol entity on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach”.

b) CC
¢) Reception by the SGSN of a GTP signalling PDU on the Gn interface from the GGSN
d) A singleinteger value per measurement type defined in E

€) gtpInSigPktGn the total regardless of the GTP version used
gtplnSigPktGn.v0 only the GTPvO part
gtplnSigPktGn.vl only the GTPv1 part

f) SgsnFunction

g) Vadlid for packet switching
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h) COMB

5.9.2.7 Number of octets of outgoing GTP signalling packets on the Gn interface

a) This measurement provides the number of octets of outgoing GTP signalling packets on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Transmission by the SGSN of an GTP-Signalling-PDU on the Gn interface to the GGSN
d) A singleinteger value per measurement type defined in E

€) gtpOutSigOctGn the total regardless of the GTP version used
gtpOutSigOctGn.v0 only the GTPvO part
gtpOutSigOctGn.vl only the GTPv1 part

f) SgsnFunction
g) Vadlid for packet switching
h) COMB

5.9.2.8 Number of octets of incoming GTP signalling packets on the Gn interface

a) This measurement provides the number of octets of incoming GTP signalling packets on the Gn interface.
The three measurement types defined in E are subject to the "2 out of 3 approach".

b) CC
¢) Reception by the SGSN of an GTP-Signalling-PDU on the Gn interface from the GGSN
d) A singleinteger value per measurement type defined in E

€) gtplnSigOctGn the total regardless of the GTP version used
gtpInSigOctGn.v0 only the GTPvO part
gtpInSigOctGn.vl only the GTPv1 part

f) SgsnFunction
g) Vadlid for packet switching
h) COMB

ETSI



3GPP TS 32.403 version 4.0.0 Release 4 100

ETSI TS 132 403 V4.0.0 (2001-06)

Annex A (informative):
Change history

Change history

Date | TSG# [TSG Doc.| CR |Rev Subject/Comment

Old | New

Jun 2001 [S 12 SP-010237 |- Submitted to TSG SA #12 for Approval.

1.0.2 [4.00

ETSI



3GPP TS 32.403 version 4.0.0 Release 4

101

ETSI TS 132 403 V4.0.0 (2001-06)

History

Document history

V4.0.0

June 2001

Publication

ETSI



	Intellectual Property Rights
	Foreword
	Foreword
	Introduction
	1 Scope
	2 References
	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations
	3.3 Measurement definition template
	3.4 Definition of private Object Classes
	3.4.1 Neighbour Cell
	3.4.2 Routing Area


	4 Measurements related to the RNC
	4.1 RAB assignment
	4.1.1 Attempted RAB establishments for CS domain
	4.1.2 Successful RAB establishments without queuing for CS domain
	4.1.3 Failed RAB establishments without queuing for CS domain
	4.1.4 Successful RAB establishments with queuing for CS domain
	4.1.5 Failed RAB establishments with queuing for CS domain
	4.1.6 Attempted RAB establishments for PS domain
	4.1.7 Successful RAB establishments without queuing for PS domain
	4.1.8 Failed RAB establishments without queuing for PS domain
	4.1.9 Successful RAB establishments with queuing for PS domain
	4.1.10 Failed RAB establishments with queuing for PS domain

	4.2 RAB release
	4.2.1 RAB releases for CS domain
	4.2.2 RAB releases for PS domain

	4.3 Signalling connection establishment
	4.3.1 Attempted signalling connection establishments for CS domain
	4.3.2 Attempted signalling connection establishments for PS domain

	4.4 RRC connection establishment
	4.4.1 Attempted RRC connection establishments
	4.4.2 Failed RRC connection establishments
	4.4.3 Successful RRC connection establishments

	4.5 RRC connection re-establishment
	4.5.1 Attempted RRC re-establishments
	4.5.2 Failed RRC re-establishments
	4.5.3 Successful RRC re-establishments

	4.6 RRC connection release
	4.6.1 Attempted RRC connection releases on DCCH
	4.6.2 Attempted RRC connection releases on CCCH

	4.7 Soft handover
	4.7.1 Attempted radio link additions to active link set (UE side)
	4.7.2 Successful radio link additions to active link set (UE side)
	4.7.3 Failed radio link additions to active link set (UE side)
	4.7.4 Attempted radio link deletions from active link set (UE side)
	4.7.5 Successful radio link deletions from active link set (UE side)

	4.8 Radio link addition procedure (UTRAN side)
	4.8.1 Attempted radio link additions (UTRAN side)
	4.8.2 Successful radio link additions (UTRAN side)
	4.8.3 Failed radio link additions (UTRAN side)
	4.8.4 Attempted radio link deletions (UTRAN side)
	4.8.5 Successful radio link deletions (UTRAN side)

	4.9 Hard handover
	4.9.1 Attempted outgoing intra-cell hard handovers
	4.9.2 Successful outgoing intra-cell hard handovers
	4.9.3 Failed outgoing intra-cell hard handovers
	4.9.4 Attempted outgoing intra-NodeB hard handovers
	4.9.5 Successful outgoing intra-NodeB hard handovers
	4.9.6 Failed outgoing intra-NodeB hard handovers
	4.9.7 Attempted outgoing inter-NodeB, intra-RNC hard handovers
	4.9.8 Successful outgoing inter-NodeB, intra-RNC hard handovers
	4.9.9 Failed outgoing inter-NodeB, intra-RNC hard handovers
	4.9.10 Attempted outgoing inter-RNC hard handovers via Iur
	4.9.11 Successful outgoing inter-RNC hard handovers via Iur
	4.9.12 Failed outgoing inter-RNC hard handovers via Iur
	4.9.13 Attempted relocation preparation for outgoing inter-RNC hard handovers switching in the CN
	4.9.14 Successful relocation preparation for outgoing inter-RNC hard handovers switching in the CN
	4.9.15 Failed relocation preparation for outgoing inter-RNC hard handovers switching in the CN
	4.9.16 Attempted outgoing inter-RNC hard handovers switching in the CN
	4.9.17 Successful outgoing inter-RNC hard handovers switching in the CN
	4.9.18 Failed outgoing inter-RNC hard handovers switching in the CN

	4.10 Relocation
	4.10.1 Attempted relocations preparations
	4.10.2 Successful relocation preparations
	4.10.3 Failed relocation preparations
	4.10.4 Successful relocations

	4.11 Circuit switched inter-RAT handover
	4.11.1 Attempted relocation preparation for outgoing circuit switched inter-RAT handovers
	4.11.2 Successful relocation preparation for outgoing circuit switched inter-RAT handovers
	4.11.3 Failed relocation preparation for outgoing circuit switched inter-RAT handovers
	4.11.4 Attempted outgoing circuit switched inter-RAT handovers
	4.11.5 Successful outgoing circuit switched inter-RAT handovers
	4.11.6 Failed outgoing circuit switched inter-RAT handovers
	4.11.7 Attempted incoming circuit switched inter-RAT handovers
	4.11.8 Successful incoming circuit switched inter-RAT handovers
	4.11.9 Failed incoming circuit switched inter-RAT handovers

	4.12 Packet switched inter-RAT handover
	4.12.1 Attempted outgoing packet switched inter-RAT handovers, UTRAN controlled
	4.12.2 Successful outgoing packet switched inter-RAT handovers, UTRAN controlled
	4.12.3 Failed outgoing packet switched inter-RAT handovers UTRAN controlled
	4.12.4 Successful outgoing packet switched inter-RAT handovers, UE controlled


	5 Measurements related to the SGSN
	5.1 Mobility Management
	5.1.1 Attempted GPRS attach procedures
	5.1.2 Successful GPRS attach procedures
	5.1.3 Attempted intra-SGSN Routing Area Update procedures
	5.1.4 Successful  intra-SGSN Routing Area Update  procedures
	5.1.5 Attempted GPRS detach procedures initiated by MS
	5.1.6 Attempted  GPRS detach procedures initiated by SGSN
	5.1.7 Attempted inter-SGSN Routing Area Update procedures
	5.1.8 Successful inter-SGSN Routing Area Update procedures
	5.1.9 Attempted GPRS attach procedures with IMSI already attached
	5.1.10 Successful GPRS attach procedures with IMSI already attached
	5.1.11 Attempted IMSI detach procedures initiated by MS
	5.1.12 Attempted combined GPRS/IMSI attach procedures
	5.1.13 Successful combined GPRS/IMSI attach procedures
	5.1.14 Attempted combined GPRS/IMSI detach procedures initiated by MS
	5.1.15 Successful GPRS detach procedures initiated by SGSN
	5.1.16 Attempted combined RA/LA intra-SGSN Routing Area Update procedures
	5.1.17 Attempted "combined RA/LA with IMSI Attach" intra-SGSN Routing Area Update procedures
	5.1.18 Succesful combined RA/LA intra-SGSN Routing Area Update procedures
	5.1.19 Attempted combined RA/LA inter-SGSN Routing Area Update procedures
	5.1.20 Attempted "combined RA/LA with IMSI Attach" inter-SGSN Routing Area Update procedures
	5.1.21 Succesful combined RA/LA inter-SGSN Routing Area Update procedures
	5.1.22 Number of  received invalid P-TMSI's during detach
	5.1.23 Attempted GSM PS paging procedures
	5.1.24 Attempted UMTS PS paging procedures
	5.1.25 Attempted PS paging procedures with unknown access type
	5.1.26 Number of PS paging message sends from 2G-SGSN to the MS
	5.1.27 Number of PS paging message sends from 3G-SGSN to the MS
	5.1.28 Successful GSM PS paging procedures
	5.1.29 Successful UMTS PS paging procedures
	5.1.30 Number of subscribers in PMM-IDLE state
	5.1.31 Number of subscribers in PMM-CONNECTED state
	5.1.32 Number of attached subscriber
	5.1.33 Number of Home Subscribers
	5.1.34 Number of Visiting National Subscribers
	5.1.35 Number of Visiting Foreign Subscribers
	5.1.36 Mean number of attached subscriber
	5.1.37 Mean Number of Home Subscribers
	5.1.38 Mean Number of Visiting National Subscribers
	5.1.39 Mean Number of Visiting Foreign Subscribers
	5.1.40 Number of CAMEL subscribers
	5.1.41 Mean Number of CAMEL subcribers
	5.1.42 Attempted InsertSubscriberData requests received from a HLR during GPRS Update Location procedure
	5.1.43 Attempted GPRS Update Locations sent to the HLR.
	5.1.44 Succesful GPRS Update Locations sent to the HLR.
	5.1.45 Attempted  CancelLocation  requests received from an HLR-operator, in case of a HLR-initiated Detach
	5.1.46 Attempted CancelLocation requests received from a HLR due to a SGSN-change  (previous SGSN)
	5.1.47 Attempted  Reset  requests received from a HLR due to an HLR restart, indicating that a failure occured.

	5.2  Subscriber Management
	5.2.1 Attempted Insert Subscriber Data requests received from a HLR due to an HLR-operator intervention.
	5.2.2 Attempted  Delete Subscriber Data requests received from a HLR due to an HLR-operator intervention.

	5.3  SRNC Relocation
	5.3.1 Attempted intra/inter 3G-SGSN SRNS Relocation
	5.3.2 Successful intra 3G-SGSN SRNS Relocation
	5.3.3 Unsuccessful intra 3G-SGSN SRNS Relocation, due to internal reasons
	5.3.4 Unsuccessful intra 3G-SGSN SRNS Relocation, due to external reasons
	5.3.5 Attempted inter 3G-SGSN SRNS Relocation
	5.3.6 Successful Inter 3G-SGSN SRNS Relocation, counted in the old 3G-SGSN
	5.3.7 Unsuccessful Inter 3G-SGSN SRNS Relocation, due to internal reasons
	5.3.8 Unsuccessful Inter 3G-SGSN SRNS Relocation, due to external reasons
	5.3.9 Attempted inter 3G-SGSN SRNS Relocation, counted in the new 3G-SGSN
	5.3.10 Successful Inter 3G-SGSN SRNS Relocation, counted in the new 3G-SGSN

	5.4 Security
	5.4.1 Attempted P-TMSI reallocation procedures
	5.4.2 Successful P-TMSI reallocation procedures
	5.4.3 Attempted Identity Request procedures initiated by this SGSN.
	5.4.4 Successful completed Identity Request procedures initiated by this SGSN.
	5.4.5 Attempted identification information requests sent to a partner (previous) SGSN for subscribers registering afresh in thi
	5.4.6 Successful replied identification information requests that were sent to a partner (previous) SGSN.
	5.4.7 Attempted Identity Requests sent to the MS.
	5.4.8 Successful replied Identity Requests from the MS.
	5.4.9 Attempted authentication procedures that are started within this SGSN area for a subscriber using a SIM
	5.4.10 Successful authentication procedures within this SGSN area, for a subscriber using a SIM.
	5.4.11 Attempted authentication procedures that are started within this SGSN area for a subscriber using a USIM
	5.4.12 Successful authentication procedures within this SGSN area, for a subscriber using a USIM
	5.4.13 Received ciphering and Authentication failures within this SGSN area.
	5.4.14 Attempted identification information requests that were received from a partner (new) SGSN for subscribers de-registerin
	5.4.15 Succesfully replied identification information requests that were received from a partner (new) SGSN
	5.4.16 Attempted SGSN context requests sent to a partner (previous) SGSN for subscribers registering afresh in this SGSN.
	5.4.17 Successfully replied SGSN context requests that were sent to a partner (previous) SGSN
	5.4.18 Attempted SGSN context requests received from a partner (new) SGSN for a subscriber de-registering from this SGSN
	5.4.19 Successfully replied SGSN context requests received from a partner (new) SGSN
	5.4.20 Number of P-TMSI - IMSI correlation failures (User Identity Confidentiality (TS 23.060))
	5.4.21 Attempted security mode control procedures started by the SGSN
	5.4.22 Successful security mode procedures.
	5.4.23 Attempted ciphering procedures started by the SGSN
	5.4.24 Successful ciphering procedures started by the SGSN
	5.4.25 Attempted MAP V1 requests for authentication sets, sent to the HLR by SGSN.
	5.4.26 Successful MAP V1 requests for authentication sets that were sent to the HLR.
	5.4.27 Number of empty responses to the MAP V1 request for authentication sets that were sent to the HLR.
	5.4.28 Attempted MAP V3 requests for Authentication sets sent to the HLR by SGSN
	5.4.29 Successful MAP V3 requests for authentication sets that were sent to the HLR.
	5.4.30 Number of empty responses to the MAP V3 request for authentication sets that were sent to the HLR.

	5.5 SMS
	5.5.1 SMS in the CS domain (MSC)
	5.5.1.1 Attempted CS SMS mobile originating
	5.5.1.2 Successful CS SMS mobile originating
	5.5.1.3 Attempted CS SMS mobile terminating.
	5.5.1.4 Successful CS SMS mobile terminating
	5.5.1.5 Attempted CS ms-Present
	5.5.1.6 Attempted CS "memory available"
	5.5.1.7 Succesful CS ms-Present
	5.5.1.8 Successful CS "memory available"

	5.5.2  SMS in the PS domain (SGSN)
	5.5.2.1 Attempted PS SMS mobile originating
	5.5.2.2 Successful PS SMS mobile originating
	5.5.2.3 Attempted PS SMS mobile terminating.
	5.5.2.4 Successful PS SMS mobile terminating
	5.5.2.5 Attempted PS ms-Present
	5.5.2.6 Attempted PS "memory available"
	5.5.2.7 Succesful PS ms-Present
	5.5.2.8 Successful PS "memory available"

	5.5.3 SMS in the CS/PS domain (MSC/SGSN)
	5.5.3.1 Attempted SMS mobile originating
	5.5.3.2 Successful SMS mobile originating
	5.5.3.3 Attempted SMS mobile terminating.
	5.5.3.4 Successful SMS mobile terminating
	5.5.3.5 Attempted ms-Present
	5.5.3.6 Attempted "memory available"
	5.5.3.7 Succesful ms-Present
	5.5.3.8 Successful "memory available"


	5.6 Session Management
	5.6.1 Attempted PDP context activation procedures initiated by MS
	5.6.2 Attempted dynamic PDP context activation procedures initiated by MS
	5.6.3 Successful  PDP context activation  procedures  initiated by MS
	5.6.4 Successful  dynamic PDP context activation  procedures  initiated by MS
	5.6.5 mean number of activated PDP contexts
	5.6.6 Attempted PDP context deactivation procedures initiated by the MS
	5.6.7 Successful PDP context deactivation procedures initiated by the MS
	5.6.8 Number of active PDP context
	5.6.9 Number of mobile subscribers with activated  PDP context (i.e. subscribers that can send/receive GPRS packet data)
	5.6.10 Mean number of subscribers that have an activated PDP context (i.e. subscribers that can send/receive GPRS packet data)
	5.6.11 Attempted PDP context deactivation procedures initiated by the GGSN
	5.6.12 Successful PDP context deactivation procedures initiated by the GGSN
	5.6.13 Attempted PDP context deactivation procedures initiated by the SGSN
	5.6.14 Successful PDP context deactivations initiated by the SGSN
	5.6.15 Attempted SGSN-Initiated PDP context update procedures
	5.6.16 Successful SGSN-Initiated  PDP context update procedures
	5.6.17 Attempted GGSN-Initiated PDP context update procedures
	5.6.18 Successful GGSN-Initiated  PDP context update procedures
	5.6.19 Attempted SGSN-Initiated PDP context modifications procedures.
	5.6.20 Successfully SGSN-Initiated PDP context modifications procedures
	5.6.21 Attempted MS-Initiated PDP context modifications procedures.
	5.6.22 Successfully MS-Initiated PDP context modifications procedures
	5.6.23 Attempted Secondary PDP context activation procedures.
	5.6.24 Successful Secondary PDP context activations.

	5.7 CAMEL Measurements
	5.7.1 Attempted CAMEL dialogues
	5.7.2 Unsuccessful CAMEL dialogues, aborted locally by gprsSSF
	5.7.3 Unsuccessful CAMEL dialogues, error or reject from gsmSCF

	5.8 UMTS-GSM Intersystem Change
	5.8.1 Attempted intra SGSN inter system changes from UMTS to GSM
	5.8.2 Successful intra SGSN inter system changes from UMTS to GSM
	5.8.3 Unsuccessful intra SGSN inter system changes UMTS to GSM RAU, due to internal reasons
	5.8.4 Unsuccessful intra SGSN inter system changes UMTS to GSM RAU, due to external reasons
	5.8.5 Attempted intra SGSN inter system changes from GSM to UMTS
	5.8.6 Successful intra SGSN inter system changes from GSM to UMTS
	5.8.7 Unsuccessful intra SGSN inter system changes GSM to UMTS RAU, due to internal reasons
	5.8.8 Unsuccessful intra SGSN inter system changes GSM to UMTS RAU, due to external reasons

	5.9 UMTS GTP Measurements
	5.9.1 GTP-U Iu
	5.9.1.1 Number of outgoing GTP data packets on the Iu interface
	5.9.1.2 Number of incoming GTP data packets on the Iu interface
	5.9.1.3 Number of octets of outgoing GTP data packets on the Iu interface
	5.9.1.4 Number of octets of incoming GTP data packets on the Iu interface

	5.9.2 GTP Gn
	5.9.2.1 Number of outgoing GTP data packets on the Gn interface
	5.9.2.2 Number of incoming GTP data packets on the Gn interface
	5.9.2.3 Number of octets of outgoing GTP data packets on the Gn interface
	5.9.2.4 Number of octets of incoming GTP data packets on the Gn interface
	5.9.2.5 Number of outgoing GTP signalling packets on the Gn interface
	5.9.2.6 Number of incoming GTP signalling packets on the Gn interface
	5.9.2.7 Number of octets of outgoing GTP signalling packets on the Gn interface
	5.9.2.8 Number of octets of incoming GTP signalling packets on the Gn interface



	Annex A (informative): Change history
	History

