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Foreword

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

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

Part 1: 
Performance Management Concept and Requirements

Part 2: 
Performance Measurements  - GSM
Part 3: 
Performance Measurements  - UMTS 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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented 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, its logical and physical configuration will undergo changes of varying degrees and frequencies in order to optimise the utilisation of the network resources. These changes will be executed through network configuration management activities and/or network engineering, see 3GPP TS 32.106 [3].

Many of the activities involved 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 data itself.

1
Scope

The present document describes the measurements for UMTS and combined UMTS/GSM.

The TS 32.104-1 describe Performance Management concepts and requirements. The measurement template is also described in this document (Annex C). 

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 this documents. I.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, "external" standards bodies (e.g. ITU-T or IETF) or according to manufacturer’s documentation.

The definition of the standard measurements is intended 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 this 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 a specific reference, subsequent revisions do not apply.

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

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

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

[3]
3GPP TS 32.106: "3G Configuration Management".

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

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

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

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

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

3
Definitions and abbreviations

3.1
Definitions

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

Definition rules for the Template Specification

· The measurement name in the section header shall be written in lower-case characters except abbreviations (e.g. RNC).

· A measurement name (section header) 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. 

· If a measurement is not available for FDD or TDD, then the measurement description (filed C) shall contain a statement.  

· The definition of field D (measurement result) applies for each measurement.

· The description of  field E (measurement type) can refer to several measurement types as follows: 
[measurement type].[x] 
with x as variable (printable string) for one individual measurement type. 
In the template you will find a description to which event x is referring to. (e.g. Cause). The variable x can refer to standardised events (e.g. call processing events) or to specific events. If the variable x will refer to specific events, then x must be described in detail in this document.
Example: 
Number of RRC connection establishment failures = RRCConnEstab.Cause
where Cause identifies the failure cause. Standardised causes are included in TS25.331 and will be a number. (e.g. RRCConnEstab.1). Causes for specific events should be a string (e.g. RRCConnEstab.NoReply).

· Abbreviations used within measurement types (field E) can be found in chapter 3.2 of this document.

· The definition  of field F should refers to TS32.106, if possible, e.g.:
Cell measurements 
: UtranCell 
identified by DN as defined in TS32.106
RNC measurements
: RncFunction 
identified by DN as defined in TS32.106
SGSN measurements 
: SgsnFunction 
identified by DN as defined in TS32.106


3.2
Abbreviations

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

3G
3rd Generation

3GPP
3G Partnership Project

ASN.1
Abstract Syntax Notation 1

BER
Basic Encoding Rules
DTD
Document Type Definition

EM
(Network) Element Manager

ETS
European Telecommunication Standard

FTAM
File Transfer Access and Management

FTP
File Transfer Protocol

Itf
Interface

ITU-T
International Telecommunication Union - Telecommunications Standardisation Sector

MSC
Mobile Services Switching Centre

NE
Network Element

NM
Network Manager

OA&M
Operation, Administration and Maintenance

OS
Operations System (EM, NM)

OSI
Open Systems Interconnection

PM
Performance Management

QoS
Quality of Service

RNC
Radio Network Controller

TFTP
Trivial FTP

UMTS
Universal Mobile Telecommunications System

UTRAN
UMTS Terrestrial Radio Access Network

In the following table you can find a list of abbreviations used within the measurement types for field E of the measurement template (see TS32.104-1 Annex C.1.1).

Assn
Assign(ment,ed)

Att
Attempt(s,ed)

Aut
Authentication

Call
Call

Conn
Connection

CS
Circuit switched

Ctrl
Controlled

Del
Deletion

Drop
Drop(ped)

Estab
Establish (ed,ment)

Fail
Fail(ed, ure)

HHO
Hard Handover

HO
Handover

Inc
Incoming

Inter
Inter

Intra
Intra

Netw
Network

NodeB
NodeB

Oct
Octet(s)

Out
Outgoing

Pkt
Packet(s)

Prep
Preparation

PS
Packet switched

RAB
Radio Access Bearer

RAT
Radio Access Technologie

ReEstab
Re-establish (ed,ment)

Rel
Released

Reloc
Relocation

Req
Request(s,ed)

RL
Radio Link

RNC
RNC

RRC
Radio Resource Control

Setup
Setup

SGSN
SGSN

SHO
Soft Handover

Sig
Signalling

Succ
Success(es,ful)

UE
User Equipement

UTRAN
UTRAN

4
Measurements related to the RNC

4.1 RAB assignment

4.1.1
Number of RAB establishment attempts 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

C. On reception by the RNC of a RANAP 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. 

D. Four integer values.

E. RABEstabAttCS.Conversational
RABEstabAttCS.Streaming
RABEstabAttCS.Interactive
RABEstabAttCS.Background

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.1.2. 
Number of RAB establishments without queuing for CS domain

A. 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.

B. CC

C. On sending 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 RANAP RAB ASSIGNMENT RESPONSE. 

D. Four integer values.

E. RABEstabCSNoQueuing.Conversational
RABEstabCSNoQueuing.Streaming
RABEstabCSNoQueuing.Interactive
RABEstabCSNoQueuing.Background

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.1.3. 
Number of RAB establishment failures without queuing for CS domain

A. 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.

B. CC

C. On sending by the RNC of a RANAP 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 RANAP RAB ASSIGNMENT RESPONSE.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form RABEstabFailCSNoQueuing.Cause
where Cause identifies the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.1.4. 
Number of RAB establishments with queuing for CS domain

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

B. CC

C. On sending 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. 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.

E. RABEstabCSQueuing.Conversational
RABEstabCSQueuing.Streaming
RABEstabCSQueuing.Interactive
RABEstabCSQueuing.Background

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.1.5. 
Number of RAB establishment failures 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

C. On sending by the RNC of a RANAP 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 is an integer value. The number of measurements is equal to the number of causes.

E. The measurement name has the form RABEstabFailCSQueuing.Cause
where Cause identifies the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.1.6. 
Number of RAB establishment attempts 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

C. On reception by the RNC of a RANAP 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. 

D. Four integer values.

E. RABEstabAttPS.Conversational
RABEstabAttPS.Streaming
RABEstabAttPS.Interactive
RABEstabAttPS.Background

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.1.7. 
Number of RAB establishments without queuing for PS domain

A. 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.

B. CC

C. On sending 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 RANAP RAB ASSIGNMENT RESPONSE.

D. Four integer values.

E. RABEstabPSNoQueuing.Conversational
RABEstabPSNoQueuing.Streaming
RABEstabPSNoQueuing.Interactive 
RABEstabPSNoQueuing.Background

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.1.8. 
Number of RAB establishment failures without queuing for PS domain

A. 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.

B. CC

C. On sending by the RNC of a RANAP 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 RANAP RAB ASSIGNMENT RESPONSE.

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

E. The measurement name has the form RABEstabFailPSNoQueuing.Cause
where Cause identifies the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.1.9. 
Number of RAB establishments with queuing for PS domain

A. 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.

B. CC

C. On sending 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 been mentioned as queued in a previous RANAP RAB ASSIGNMENT RESPONSE.

D. Four integer values.

E. RABEstabPSQueuing.Conversational
RABEstabPSQueuing.Streaming
RABEstabPSQueuing.Interactive
RABEstabPSQueuing.Background

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.1.10. 
Number of RAB establishment failures with queuing for PS domain

A. 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.

B. CC

C. On sending by the RNC of a RANAP 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.

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

E. The measurement name has the form RABEstabFailurePSQueuing.Cause
where Cause identifies the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.2. 
RAB release

4.2.1. 
Number of RAB releases for CS domain

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

B. CC

C. On sending 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.

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

E. The measurement name has the form RABRelCS.Cause
where Cause identifies the release cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.2.2. 
Number of RAB releases for PS domain

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

B. CC

C. On sending by the RNC of a RANAP RAB RELEASE REQUEST message for PS 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 PS domain.

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

E. The measurement name has the form RABRelPS.Cause 
where Cause is the name of the release cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.3. 
Signalling Connection Establishment

4.3.1. 
Number of signalling connection establishment attempts for CS domain 

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

Note: There is no confirmation in response to this message to indicate that the CN-RNC connection was successfully setup.

B. CC

C. Sending of a RANAP Initial UE message by the RNC to the CN. This is sent by the RNC on reception of an RRC Initial Direct Transfer message from the UE.

D. A single integer value.

E. SigConnEstabAttCS

F. RncFunction identified by DN as defined in TS 32.106

G. Valid for circuit switching.

4.3.2. 
Number of signalling connection establishment attempts for PS domain 

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

Note: There is no confirmation in response to this message to indicate that the CN-RNC connection was successfully setup

B. CC

C. Sending of a RANAP Initial UE message by the RNC to the CN. This is sent by the RNC on reception of  an RRC Initial Direct Transfer message from the UE.

D. A single integer value.

E. SigConnEstabAttPS

F. RncFunction identified by DN as defined in TS 32.106

G. Valid for packet switching.

4.4. 
RRC connection establishment

4.4.1. 
Number of RRC connection establishment attempts

A. This measurement provides the number of RRC connection establishment attempts for each establishment cause.

B. CC

C. Reception 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 is an integer value. The number of measurements is equal to the number of causes.

E. The measurement name has the form RRCConnEstabAtt.Cause
where Cause identifies the Establishment Cause 

F. UtranCell identified by DN as defined in TS 32.106 

G. Valid for circuit switched and packet switched traffic.

4.4.2. 
Number of RRC connection establishment failures

A. This measurement provides the number of RRC establishment failures for each rejection cause.

B. CC.

C. Sending 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 are included in TS 25.331. 

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 all supported per cause measurements should equal the total number of RRC Connection Establishment Failures.

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

E. The measurement name has the form RRCConnEstabFail.Cause
where Cause identifies the Rejection Cause 

F. UtranCell identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.4.3. 
Number of RRC Establishments

A. This measurement provides the number of successful RRC establishments for each establishment cause.

B. CC

C. Reception 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 is an integer value. The number of measurements is equal to the number of causes.

E. The measurement name has the form RRCConnEstab.Cause
where Cause identifies the Establishment Cause 

F. UtranCell identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.5. 
RRC Connection Re-establishment

4.5.1. 
Number of RRC Re-establishments Attempts

A. This measurement provides the number of RRC re-establishments attempts.

B. CC

C. Reception by the RNC of a  CELL UPDATE message  using the Cell Update cause “Radio link failure”. See TS 25.331.

D. A single integer value.

E. RRCConnReEstabAtt

F. UtranCell identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.5.2. 
Number of RRC re-establishment failures

A. This measurement provides the number of RRC re-establishment failures. 

B. CC

C. Sending 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.

D. A single integer value.

E. RRCConnReEstabFail 

F. UtranCell identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic

4.5.3. 
Number of RRC re-establishments

A. This measurement provides the number of successful RRC re-establishments.

B. CC

C. Reception by the RNC of a UTRAN MOBILITY INFORMATION CONFIRM in a CELL UPDATE procedure  using the value cause “Radio link failure”. See TS 25.331.

D. A single integer value.

E. RRCConnReEstab

F. UtranCell identified by DN as defined in TS 32.106 

G. Valid for circuit switched and packet switched traffic.

4.6. 
RRC Connection Release

4.6.1. 
Number of RRC Connection Release Attempts on DCCH

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

B. CC

C. Sending 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 are included 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 an integer value. The number of measurements is equal to the number of causes.

E. The measurement name has the form RRCConnRelDCCH.Cause
where Cause identifies the Release Cause 

F. UtranCell identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic

4.6.2. 
Number of RRC Connection Releases Attempts on CCCH

A. This measurement provides the number of RRC connection release attempts per release cause sent from UTRAN to the UE on the CCCH.

B. CC

C. Sending 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 are included in TS 25.331. 

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

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

E. The measurement name has the form RRCConnRelCCCH.Cause
where Cause identifies the Release Cause 

F. UtranCell identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic

4.7. 
Soft Handover

4.7.1. 

Number of attempted Radio Link Additions to Active Link Set (UE side)

A. 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 is only valid for FDD mode.

B. CC.

C. Sending 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 added. Each existing radio link addition information element shall be considered separately. See TS 25.331.

D. A single integer value.

E. AttRLAddUESide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.7.2. 
Number of successful Radio Link Additions to Active Link Set (UE side)

A. 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 is only valid for FDD mode.

B. CC.

C. Reception of an ACTIVE SET UPDATE COMPLETE message (RRC), sent by the UE to the SERVING RNC,  in response to 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.

D. A single integer value.

E. SuccRLAddUESide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.7.3. 
Number of failed Radio Link Additions to Active Link Set (UE side)

A. 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 is only valid for FDD mode.

B. CC.

C. Reception 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 a radio 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 all supported per cause measurements should equal the total number of failures.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailRLAddUESide.Cause
where Cause is the name of the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.7.4. 
Number of attempted Radio Link Deletions for Active Link Set (UE side)

A. 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 is only valid for FDD mode.

B. CC.

C. Sending 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.

D. A single integer value.

E. AttRLDelUESide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.7.5. 
Number of successful Radio Link Deletions for Active Link Set (UE side)

A. 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 is only valid for FDD mode.

B. CC.

C. Reception of an ACTIVE SET UPDATE COMPLETE message (RRC) sent by UE to the Serving RNC in response to an ACTIVE SET UPDATE message with one or more existing radio link removal information element. One 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 single integer value.

E. SuccRLDelUESide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.8. 
Radio Link Addition Procedure (UTRAN side)

4.8.1. 
Number of 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 is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:

Sending of a RADIO LINK SETUP REQUEST message (NBAP) by the serving RNC to the NodeB. Within a 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.

Sending of a RADIO LINK ADDITION REQUEST message (RNSAP) by the serving RNC to the drift RNC. Within a RADIO 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 single integer value.

E. AttRLAddUTRANSide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.8.2. 
Number of 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.

C. This measurement is based on two different events:

Reception of a RADIO LINK SETUP RESPONSE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO 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.

Reception of a RADIO LINK ADDITION RESPONSE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO 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 single integer value.

E. SuccRLAddUTRANSide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.8.3. 
Number of failed Radio Link Additions (UTRAN side)

A. 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 is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:

Reception of a RADIO LINK SETUP FAILURE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO 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 a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.443.

Reception of a RADIO LINK ADDITION FAILURE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO 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 a radio link shall be considered separately. Failure causes are defined within 3GPP TS25.423. 

The sum of all supported per cause measurements should equal the total number of Failures.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailRLAddUTRANSide.Cause 
where Cause is the name of the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.8.4. 
Number of attempted Radio Link Deletions (UTRAN side)

A. 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 is valid for FDD and TDD mode.

B. CC.

C. This measurement is based on two different events:

Sending of a RADIO LINK DELETION REQUEST message (NBAP) by the serving RNC to the NodeB. Within a 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 25.433.

Sending of a RADIO LINK DELETION REQUEST message (RNSAP) by the serving RNC to the drift RNC. Within a 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.

D. A single integer value.

E. AttRLDelUTRANSide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

 4.8.5. 
Number of successful Radio Link Deletions (UTRAN side)

A. 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.

B. CC.

C. This measurement is based on two different events:

Reception of a RADIO LINK DELETION RESPONSE message (NBAP) sent by NodeB to the serving RNC in response to a RADIO 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.

Reception of a RADIO LINK DELETION RESPONSE message (RNSAP) sent by drift RNC to the serving RNC in response to a RADIO 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.

D. A single integer value.

E. SuccRLDelUTRANSide

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched and packet switched traffic.

4.9. 
Hard Handover

4.9.1. 
Number of attempted outgoing Intra Cell Hard Handovers

A. This measurement provides the number of attempted outgoing intra Cell Hard Handovers per neighbour cell relation.

B. CC.

C. Sending of a RRC message PHYSICAL 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 Cell Hard Handover. See TS 25.331.

D. A single integer value.

E. AttOutIntraCellHHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.2. 
Number of 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.

C. Reception of a RRC message PHYSICAL 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 Cell Hard Handover. See TS 25.331.

D. A single integer value.

E. SuccOutIntraCellHHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.3. 
Number of 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. Reception of a RRC message PHYSICAL 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.

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

D. The measurement name has the form FailOutIntraCellHHO.Cause 

E. where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.4. 
Number of 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. Sending of a RRC message PHYSICAL 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 single integer value.

E. AttOutIntraNodeBHHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.5. 
Number of successful outgoing Intra NodeB Hard Handovers

A. This measurement provides the number of successful outgoing intra NodeB Hard Handovers per neighbour cell relation.

B. CC.

C. Reception of a RRC message PHYSICAL 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.

D. A single integer value.

E. SuccOutIntraNodeBHHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.6. 
Number of failed outgoing Intra NodeB Hard Handovers

A. 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.

B. CC.

C. Reception of a RRC message PHYSICAL 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.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailOutIntraNodeBHHO.Cause 
where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.7. 
Number of attempted outgoing Inter NodeB, Intra RNC Hard Handovers

A. This measurement provides the number of attempted outgoing inter NodeB, intra RNC Hard Handovers per neighbour cell relation.

B. CC.

C. Sending of a RRC message PHYSICAL 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.

D. A single integer value.

E. AttOutInterNodeBIntraRNCHHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.8. 
Number of 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. Reception of a RRC message PHYSICAL 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 single integer value.

E. SuccOutInterNodeBIntraRNCHHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.9. 
Number of 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.

C. Reception of a RRC message PHYSICAL 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. 

The sum of all supported per cause measurements should equal the total number of failed events.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailOutInterNodeBIntraRNCHHO.Cause 
where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

 4.9.10. 

Number of attempted outgoing Inter RNC Hard Handovers via Iur

A. This measurement provides the number of attempted outgoing inter RNC Hard Handovers via Iur per neighbour cell relation.

B. CC.

C. Sending of a RRC message PHYSICAL 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 via Iur. See TS 25.331.

D. A single integer value.

E. AttOutInterRNCHHOIur

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.11. 
Number of successful outgoing Inter RNC Hard Handovers via Iur

A. This measurement provides the number of successful outgoing inter RNC Hard Handovers via Iur per neighbour cell relation.

B. CC.

C. Reception of a RRC message PHYSICAL 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 via Iur. See TS 25.331.

D. A single integer value.

E. SuccOutInterRNCHHOIur

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.12. 
Number of failed outgoing Inter RNC Hard Handovers via Iur

A. This measurement provides the number of failed outgoing inter RNC Hard Handovers via Iur per neighbour cell relation per cause, where the UE returned to the original physical channel configuration.

B. CC.

C. Reception of a RRC message PHYSICAL 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 Iur. 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 an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailOutInterRNCHHOIur.Cause 
where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.13. 
Number of attempted Relocation Preparation for outgoing Inter RNC Hard Handovers switching in the CN

A. This measurement provides the number of attempted relocation preparation for outgoing Inter RNC Hard Handovers switching in the CN per neighbour cell relation.

B. CC.

C. Sending 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 TS 25.413.

D. A single integer value.

E. AttRelocPrepOutInterRNCHHOCN

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.14. 
Number of 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.

C. Reception of a RANAP 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 single integer value.

E. SuccAttRelocPrepOutInterRNCHHOCN

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.15. 
Number of 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.

C. Reception of a RANAP 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. 

The sum of all supported per cause measurements should equal the total number of failed events.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailRelocPrepOutInterRNCHHOCN.Cause 
where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.16. 
Number of attempted outgoing Inter RNC Hard Handovers switching in the CN

A. This measurement provides the number of attempted outgoing Inter RNC Hard Handovers switching in the CN per neighbour cell relation related to UEs.

B. CC.

C. Sending of a RRC message PHYSICAL 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 a Inter RNC Hard Handover switching in the CN. See TS 25.331.

D. A single integer value.

E. AttOutInterRNCHHOCN

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.17. 
Number of 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. Reception of a RANAP message Iu 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 single integer value.

E. SuccOutInterRNCHHOCN

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched and packet switched traffic.

4.9.18. 
Number of 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.

C. Reception of a RRC message PHYSICAL 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 Inter RNC Hard Handover switching in the CN. Failure causes are defined within 3GPP TS25.331. 

D. The sum of all supported per cause measurements should equal the total number of failed events.

E. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

F. The measurement name has the form FailOutInterRNCHHOCN.Cause 
where Cause is the name of the failure cause.

G. Neighbour Cell (UtranCell-UtranCell).

H. Valid for circuit switched and packet switched traffic.

4.10. 
Relocation

4.10.1. 
Number of attempted Relocations Preparations

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

B. CC.

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

D. A single integer value.

E. AttRelocPrep

F. RncFunction identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.10.2. 
Number of successful Relocation Preparations

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

B. CC.

C. Reception 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.

D. A single integer value.

E. SuccRelocPrep

F. RncFunction identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.10.3. 
Number of failed Relocation Preparations

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

B. CC.

C. Reception 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 all supported per cause measurements should equal the total number of failed events.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailRelocPrep.Cause 
where Cause is the name of the failure cause.

F. RncFunction identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.10.4. 
Number of successful Relocations

A. This measurement provides the number of successful relocations (‘UE involved’ and ‘UE non involved’ Relocations). 

B. CC.

C. Reception of a RANAP message Iu 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.

D. A single integer value.

E. SuccReloc

F. RncFunction identified by DN as defined in TS 32.106

G. Valid for circuit switched and packet switched traffic.

4.11. 
Circuit switched Inter Radio Access Technology Handover

4.11.1. 
Number of attempted Relocation Preparation for outgoing circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of attempted relocation preparations for outgoing circuit switched Inter Radio Access Technology Handovers per neighbour cell.

B. CC.

C. Sending of a RANAP message RELOCATION REQUIRED from the serving RNC to the CN, indicating an attempted relocation preparation of an outgoing Inter Radio Access Technology Handover. See TS 25.413.

D. A single integer value.

E. AttRelocPrepOutCSInterRATHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched traffic.

4.11.2. 
Number of successful Relocation Preparation for outgoing circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of successful relocation preparations for outgoing circuit switched Inter Radio Access Technology Handovers per neighbour cell. 

B. CC.

C. Reception of a RANAP message RELOCATION COMMAND sent from the CN to the serving RNC, indicating a successful relocation preparation of an Inter Radio Access Technology Handover. See TS 25.413.

D. A single integer value.

E. SuccRelocPrepOutCSInterRATHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched traffic.

4.11.3. 
Number of failed Relocation Preparation for outgoing circuit switched Inter Radio Access Technology Handovers

A. This measurement provides number of failed relocation preparations for outgoing circuit switched Inter Radio Access Technology Handovers per neighbour cell per cause.

B. CC.

C. Reception of a RANAP message RELOCATION PREPARATION FAILURE sent from the CN to the serving RNC, indicating a failed relocation preparation for outgoing Inter Radio Access Technology Handovers. Failure causes are defined within TS 25.413. 

The sum of all supported per cause measurements should equal the total number of failed events.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailRelocPrepOutCSInterRATHO.Cause
where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched traffic.

4.11.4. 
Number of attempted outgoing circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of attempted outgoing circuit switched Inter Radio Access Technology handovers per neighbour cell from UEs point of view.

B. CC.

C. Sending of a RRC-message INTER RADIO ACCESS TECHNOLOGY HANDOVER COMMAND from serving RNC to the UE, indicating an attempted outgoing Inter Radio Access Technology Handover. See TS 25.331.

D. A single integer value.

E. AttOutCSInterRATHO

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched traffic.

4.11.5. 
Number of successful outgoing circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of successful outgoing circuit switched Inter Radio Access Technology handovers per neighbour cell from UEs point of view. 

B. CC.

C. Reception of a RANAP message Iu RELEASE COMMAND sent from the CN to the serving RNC, indicating a successful Inter Radio Access Technology Handover. See TS 25.413.

D. A single integer value.

E. SuccOutCSInterRATHO

F. Neighbour Cell (UtranCell-UtranCell)..

G. Valid for circuit switched traffic.

4.11.6. 
Number of failed outgoing circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of failed outgoing circuit switched Inter Radio Access Technology handovers per neighbour cell per cause from UEs point of view, where the UE returned to the original physical channel configuration. 

B. CC.

C. Reception of a RRC message INTER RADIO ACCESS TECHNOLOGY HANDOVER FAILURE sent from the UE to the serving RNC, indicating a failed Inter Radio Access Technology 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 an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailOutCSInterRATHO.Cause 
where Cause is the name of the failure cause.

F. Neighbour Cell (UtranCell-UtranCell).

G. Valid for circuit switched traffic.

4.11.7. 
Number of attempted incoming circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of attempted incoming circuit switched Inter Radio Access Technology handovers for each cell.

B. CC.

C. Reception of a RANAP RELOCATION REQUEST message sent from the CN to the target RNC, indicating the attempt of an Inter Radio Access Technology handover. See TS 25.413.

D. A single integer value. 

E. AttIncCSInterRATHO

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.11.8. 
Number of successful incoming circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of successful incoming circuit switched Inter Radio Access Technology Handovers for each cell.

B. CC.

C. Reception of a RRC HANDOVER TO UTRAN COMPLETE message sent from the UE to the target RNC, indicating a successful Inter Radio Access Technology handover. See TS 25.331.

D. A single integer value.

E. SuccIncCSInterRATHO

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.11.9. 
Number of failed incoming circuit switched Inter Radio Access Technology Handovers

A. This measurement provides the number of failed incoming circuit switched Inter Radio Access Technology per cell per cause.

B. CC.

C. Reception of a RANAP message RELOCATION FAILURE sent from the CN to the target RNC, indicating a failed relocation preparation for incoming Inter Radio Access Technology Handovers. Failure causes are defined within TS 25.413. 

The sum of all supported per cause measurements should equal the total number of failed events.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailIncCSInterRATHO.Cause 
where Cause is the name of the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for circuit switched traffic.

4.12. 
Packet Switched Inter Radio Access Technology Handover

4.12.1. 
Number of attempted outgoing Packet Switched Inter Radio Access Technology Handovers, UTRAN controlled

A. This measurement provides the number of attempted outgoing, UTRAN controlled, Packet Switched Inter Radio Access Technology Handovers per cell. 

B. CC.

C. Sending of a RRC-message, CELL CHANGE ORDER FROM UTRAN, from source RNC to the UE, indicating a attempted outgoing Packet Switched Inter Radio Access Technology Handover. See TS 25.331.

D. A single integer value.

E. AttOutPSInterRATHOUTRAN

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.12.2. 
Number of successful outgoing Packet Switched Inter Radio Access Technology Handovers, UTRAN Controlled

A. This measurement provides the number of successful outgoing, UTRAN controlled, Packet Switched Inter Radio Access Technology Handovers per cell. 

B. CC.

C. Sending of a RANAP message, Iu RELEASE COMMAND, from the PS CN to the source RNC, indicating a successful outgoing Packet Switched Inter Radio Access Technology Handover. See TS 25.413.

D. A single integer value.

E. SuccOutPSInterRATHOUTRAN

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.12.3. 
Number of failed outgoing Packet Switched Inter Radio Access Technology Handovers UTRAN Controlled

A. This measurement provides the number of failed outgoing, UTRAN controlled, Packet Switched Inter Radio Access Technology Handovers per cause, where the UE resumes the connection to UTRAN using the same resources used before receiving the cell change order. This is measured per cell. 

B. CC.

C. Reception of an RRC message, CELL CHANGE FAILURE FROM UTRAN, sent from the UE to the source RNC, indicating a failed Inter Radio Access Technology 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 an integer value. The number of measurements is equal to the number of causes supported.

E. The measurement name has the form FailOutPSInterRATHOUTRAN.Cause 
where Cause is the name of the failure cause.

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.

4.12.4. 
Number of successful outgoing Packet Switched Inter Radio Access Technology Handovers, UE Controlled

A. This measurement provides the number of successful outgoing, UE controlled, Packet Switched Inter Radio Access Technology Handovers per cell. 

B. CC.

C. Reception 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 Radio Access Technology Handover. See TS 25.413.

D. Each measurement is an integer value. The number of measurements is equal to the number of causes supported.

E. SuccOutPSInterRATHOUE

F. UtranCell identified by DN as defined in TS 32.106.

G. Valid for packet switched traffic.
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