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

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

Version x.y.z

where:

x
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 TS-family covering the 3rd Generation Partnership Project; Technical Specification Group Services and System Aspects; Telecommunication management; as identified below:

32.401
Performance Management (PM); Concept and requirements

52.402
Performance Management (PM); Performance measurements – GSM

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

32.405
Performance Management (PM); Performance measurements Universal Terrestrial Radio Access Network (UTRAN)
32.406
Performance Management (PM); Performance measurements Core Network (CN) Packet Switched (PS) domain
32.407
Performance Management (PM); Performance measurements Core Network (CN) Circuit Switched (CS) domain
32.408
Performance Management (PM); Performance measurements Teleservice

32.409
Performance Management (PM); Performance measurements IP Multimedia Subsystem (IMS)
32.425
Performance Management (PM); Evolved Performance measurements Universal Terrestrial Radio Access Network (E-UTRAN)
32.426
Performance Management (PM); Evolved Packet Core (EPC)
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 E-UTRAN and EPC system.
During the lifetime of an E-UTRAN, 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 TS 32.600 [3].
Many of the activities involved in the daily operation and future network planning of an E-UTRAN 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.
Annex B of TS 32.404 helps in the definition of new performance measurements that can be submitted to 3GPP for potential adoption and inclusion in the present document. Annex B of TS 32.404 discusses a top-down performance measurement definition methodology that focuses on how the end-user of performance measurements can use the measurements.
1
Scope

The present document describes the measurements for E-UTRAN.
TS 32.401 [5] describes Performance Management concepts and requirements.
The present document is valid for all measurement types provided by an implementation of an E-UTRAN. 
Only measurement types that are specific to E-UTRAN are defined within the present documents. Vendor specific measurement types used in E-UTRAN are not covered. Instead, these could be applied according to manufacturer's documentation.
Measurements related to "external" technologies (such as ATM or IP) as described by "external" standards bodies (e.g. ITU-T or IETF) shall only be referenced within this specification, wherever there is a need identified for the existence of such a reference.
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 the present document is as follows:
-
Header 1: Network Element (e.g. measurements related to eNodeB);

-
Header 2: Measurement function (e.g. RRC connection setup related 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 and/or edition number or version number) 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: "Telecommunication management; Principles and high level requirements".

[2]
3GPP TS 32.102: "Telecommunication management; Architecture".

[3]
3GPP TS 32.600: "Telecommunication management; Configuration Management (CM); Concept and high-level requirements".

[5]
3GPP TS 32.401: "Telecommunication management; Performance Management (PM); Concept and requirements".
[6]
3GPP TS 32.404: "Performance Management (PM); Performance measurements - Definitions and template".
[7]
3GPP TS 32.762: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP): Information Service (IS)".
[8]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification".
[9]
3GPP TS 36.413: "Evolved Universal Terrestrial Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[10]
3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (EUTRAN); X2 application protocol (X2AP)".
3
Measurement family and abbreviations

3.1
Measurement family
The measurement names defined in the present document are all beginning with a prefix containing the measurement family name (e.g. RRC.AttConnEstab.Cause). This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [5]).

The list of families currently used in the present document is as follows:
-
RRC (measurements related to Radio Resource Control)
-
SAEB (measurements related to SAE Bearer)
-
HO (measurements related to Handover)
3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

3G
3rd Generation

3GPP
3G Partnership Project
EPS
Evolved Packet System
E-UTRAN
Evolved UTRAN
QoS
Quality of Service
SAE
System Architecture Evolution
UTRAN
Universal Terrestrial Radio Access Network
You can find below a list of abbreviations used within the measurement types for field E of the measurement template (see 3GPP TS 32.404 [6]).
Alloc
Allocation

Att
Attempt(s,ed)
Conn
Connection
ENB
eNodeB
Estab
Establish (ed,ment)

Fail
Fail(ed, ure) 
Inc
Incoming

Out
Outgoing
Prep
Prepare(/Preparation)
Mod
Modify(/Modification)
Nbr
Number
Rel
Release(s,d)
Res
Resource
Succ
Success(es,ful)
4
Measurements related to eNodeB
4.1
RRC connection related measurements
4.1.1
RRC connection establishment

4.1.1.1
Attempted RRC connection establishments

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

b) CC

c) Receipt of a RRC CONNECTION REQUEST message by the eNodeB from the UE. Each RRC Connection Request message received is added to the relevant per establishment cause measurement. The possible causes are included in TS 36.331 [8]. The sum of all supported per cause measurements shall equal the total number of RRC Connection Establishment attempts. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.AttConnEstab.Cause
where Cause identifies the establishment cause.
Editor's note: The establishment cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.

f) EutranCell
Editor's note: The exact measured object class name will be defined in 3GPP TS 32.762, and will be synchronized accordingly when the TS 32.762 gets final approved. This Editor’s note is applicable for all the measured object class names targeted to be defined in 3GPP TS 32.762, and will not be repeated one by one.
g) Valid for packet switched traffic

h) EPS

Editor's note: The new generation “EPS” is targeted to be included in 3GPP TS 32.404 by CRs, and this bullet will follow the result of the CR proposing. This note applies to all the measurements in this specification, and will not be repeated one by one.
4.1.1.2
Successful RRC connection establishments

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

b) CC

c) Receipt by the eNodeB of a RRC CONNECTION SETUP COMPLETE message following a RRC connection establishment request. Each RRC CONNECTION SETUP COMPLETE message received is added to the relevant per establishment cause measurement. The possible causes are included in TS 36.331 [8]. The sum of all supported per cause measurements shall equal the total number of RRC Connection Establishments. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.SuccConnEstab.Cause
where Cause identifies the establishment cause.
Editor's note: The establishment cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.
f) EutranCell

g) Valid for packet switched traffic

h) EPS

4.1.1.3
Failed RRC connection establishments

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

b) CC

c) Transmission of an RRC CONNECTION REJECT message by the eNodeB to the UE or an expected RRC CONNECTION SETUP COMPLETE message not received by the eNodeB. Each RRC CONNECTION REJECT received is added to the relevant per rejection cause measurement. The possible causes are included in TS 36.331 [8].
Each expected RRC CONNECTION SETUP COMPLETE not received by the eNodeB is added to the measurement cause 'No Reply' (not specified in TS 36.331 [8]).
The sum of all supported per cause measurements shall equal the total number of RRC connection establishment failures. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form RRC.FailConnEstab.Cause
where Cause identifies the rejection cause.
The cause 'No Reply' is identified by the .NoReply suffix.
Editor's note: The rejection cause has not been finalized yet in 3GPP TS 36.331, the semantics of the measurement names are FFS accordingly.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2
SAE Bearer related measurements
4.2.1
SAE Bearer setup
4.2.1.1
Number of SAE Bearers attempted to setup
a) This measurement provides the number of SAE Bearers attempted to setup. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On receipt by the eNodeB of a SAE BEARER SETUP REQUEST or INITIAL CONTEXT SETUP REQUEST message, each requested SAE Bearer in the message is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers attempted to setup. In case only a subset of per SAE Bearer QoS level measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrAttEstab.QoS
where QoS identifies the QoS level.
Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
f) EutranCell

Editor's note: The exact measured object class name will be defined in 3GPP TS 32.762, and will be synchronized accordingly when the TS 32.762 gets final approved. This Editor’s note is applicable for all the measured object class names targeted to be defined in 3GPP TS 32.762, and will not be repeated one by one.
g) Valid for packet switched traffic

h) EPS
4.2.1.2
Number of SAE Bearers successfully established
a) This measurement provides the number of SAE Bearers successfully established. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On transmission by the eNodeB of a SAE BEARER SETUP RESPONSE or INITIAL CONTEXT SETUP RESPONSE message, each SAE Bearer successfully established is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers successfully setup. In case only a subset of per SAE Bearer QoS level measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrSuccEstab.QoS
where QoS identifies the QoS level.
Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.1.3
Number of SAE Bearers failed to setup
a) This measurement provides the number of SAE Bearers failed to setup. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER SETUP RESPONSE, or INITIAL CONTEXT SETUP RESPONSE, or INITIAL CONTEXT SETUP FAILURE message, each SAE Bearer failed to establish is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of SAE Bearers failed to setup. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrFailEstab.Cause
where Cause identifies the cause resulting the SAE Bearer setup failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.2
SAE Bearer release
4.2.2.1
Number of SAE Bearers requested to release initiated by eNodeB

a) This measurement provides the number of SAE Bearers requested to release initiated by eNodeB. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE REQUEST or UE CONTEXT RELEASE REQUEST message, each corresponding SAE Bearer requested to release is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers requested to release initiated by eNodeB. In case only a subset of per SAE Bearer QoS level measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrReqRelEnb.QoS
where QoS identifies the QoS level.
Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2.2.2
Number of SAE Bearers attempted to release
a) This measurement provides the number of SAE Bearers attempted to release. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On receipt by the eNodeB of a SAE BEARER RELEASE COMMAND or UE CONTEXT RELEASE COMMAND message, each corresponding SAE Bearer to release is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers attempted to release. In case only a subset of per SAE Bearer QoS level measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrAttRel.QoS
where QoS identifies the QoS level.
f) Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
g) EutranCell

h) Valid for packet switched traffic

i) EPS
4.2.2.3
Number of SAE Bearers successfully released

a) This measurement provides the number of SAE Bearers successfully released. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE COMPLETE or UE CONTEXT RELEASE COMPLETE message, each corresponding SAE Bearer successfully released is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers successfully released. In case only a subset of per SAE Bearer QoS level measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrSuccRel.QoS
where QoS identifies the QoS level.
Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.2.4
Number of SAE Bearers failed to release
a) This measurement provides the number of SAE Bearers failed to release. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE COMPLETE message, each SAE Bearer failed to release is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of SAE Bearers failed to release. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrFailRel.Cause
where Cause identifies the cause resulting in the SAE Bearer release failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.3
SAE Bearer modification
4.2.3.1
Number of SAE Bearers attempted to modify the QoS parameter
a) This measurement provides the number of SAE Bearers attempted to modify the QoS parameter. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On receipt by the eNodeB of a SAE BEARER MODIFY REQUEST message, each SAE Bearer attempted to modify the QoS parameter is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers attempted to modify the QoS parameter. In case only a subset of per SAE Bearer level QoS measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrAttModQoS.QoS
where QoS identifies the target SAE Bearer level QoS.
Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
f) EutranCell

g) Valid for packet switched traffic

h) EPS
4.2.3.2
Number of SAE Bearers successfully modified the QoS parameter
a) This measurement provides the number of SAE Bearers successfully modified the QoS parameter. The measurement is split into subcounters per SAE Bearer QoS level.

b) CC

c) On transmission by the eNodeB of a SAE BEARER MODIFY RESPONSE message, each SAE Bearer successfully modified the QoS parameter is added to the relevant measurement per SAE Bearer QoS level, the possible SAE Bearer QoS levels are included in TS 36.413 [9]. The sum of all supported per SAE Bearer QoS level measurements shall equal the total number of SAE Bearers successfully modified the QoS parameter. In case only a subset of per SAE Bearer level QoS measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrSuccModQoS.QoS
where QoS identifies the target SAE Bearer level QoS.
Editor's note: The SAE Bearer level QoS parameter has not been finalized yet in 3GPP TS 36.413, the semantics of the measurement names are FFS accordingly.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.2.3.3
Number of SAE Bearers failed to modify the QoS parameter
a) This measurement provides the number of SAE Bearers failed to be modified the QoS parameter. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER MODIFY RESPONSE message, each SAE Bearer failed to modify the QoS parameter is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of SAE Bearers failed to modify the QoS parameter. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value.

e) SAEB.NbrFailModQoS.Cause
where Cause identifies the cause resulting in the SAE Bearer Modify failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
4.3
Handover related measurements
4.3.1
Outgoing inter-eNodeB handover via X2

The three measurement types defined in this subclause are subject to the "2 out of 3 approach".
4.3.1.1
Attempted outgoing inter-eNodeB handover preparation via X2
a) This measurement provides the number of attempted outgoing inter-eNodeB handover preparation via X2.

b) CC.

c) Transmission of a X2AP message HANDOVER REQUEST by the source eNodeB to target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover (see TS 36.423 [10]).

d) A single integer value.

e) HO.AttOutPrepInterENBX2.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.1.2
Successful outgoing inter-eNodeB handovers preparation via X2
a) This measurement provides the number of successful outgoing inter-eNodeB handovers preparation via X2.

b) CC.

c) Receipt of a X2AP message HANDOVER REQUEST ACKNOWLEDGE by the source eNodeB from target eNodeB, indicating a successful outgoing inter-eNodeB handover (see TS 36.423 [10]).

d) A single integer value.

e) HO.SuccOutPrepInterENBX2.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.1.3
Failed outgoing inter-eNodeB handovers preparation via X2
a) This measurement provides the number of failed outgoing inter-eNodeB handovers preparation via X2 per cause.

b) CC.

c) Receipt of a X2AP message HANDOVER PREPARATION FAILURE by the source eNodeB from target eNodeB, or neither expected X2AP message HANDOVER REQUEST ACKNOWLEDGE nor HANDOVER PREPARATION FAILURE received by the source eNodeB (See TS 36.423 [10].
Each expected X2AP message HANDOVER REQUEST ACKNOWLEDGE or HANDOVER PREPARATION FAILURE not received by the RNC is added to the measurement cause 'No Reply' (not specified in TS 36.423 [10]).
The sum of all supported per cause measurements shall equal the total number of failed events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form HO.FailOutPrepInterENBX2.Cause 
where Cause identifies the failure cause.
The cause 'No Reply' is identified by the .NoReply suffix.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2
Inter-eNodeB handovers switching in the CN
4.3.2.1
Outgoing inter-eNodeB handovers preparation switching in the CN
The three measurement types defined in this subclause are subject to the "2 out of 3 approach".
4.3.2.1.1
Attempted outgoing inter-eNodeB handovers preparation switching in the CN

a) This measurement provides the number of attempted outgoing inter-eNodeB handovers preparation switching in the CN.

b) CC.

c) Transmission of a S1AP message HANDOVER REQUIRED by the source eNodeB to the MME, indicating the attempt of an outgoing inter-eNodeB handover preparation switching in the CN (see TS 36.413 [9]).

d) A single integer value.

e) HO.AttOutPrepInterENBCN.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2.1.2
Successful outgoing inter-eNodeB handovers preparation switching in the CN

a) This measurement provides the number of successful outgoing inter-eNodeB handovers preparation switching in the CN.

b) CC.

c) Receipt of a S1AP message HANDOVER COMMAND by the source eNodeB from the MME to, indicating a successful outgoing inter-eNodeB handover preparation switching in the CN (see TS 36.413 [9]).

d) A single integer value.

e) HO.SuccOutInterENBCN.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2.1.3
Failed outgoing inter-eNodeB handovers preparation switching in the CN

a) This measurement provides the number of failed outgoing inter-eNodeB handovers preparation switching in the CN per cause.

b) CC.

c) Receipt of a S1AP message HANDOVER PREPARATION FAILURE by the source eNodeB from MME, or neither expected S1AP message HANDOVER COMMAND nor HANDOVER PREPARATION FAILURE received by the source eNodeB (See TS 36.413 [9].
Each expected S1AP message HANDOVER COMMAND or HANDOVER PREPARATION FAILURE not received by the RNC is added to the measurement cause 'No Reply' (not specified in TS 36.423 [10]).
The sum of all supported per cause measurements shall equal the total number of failed events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form HO.FailOutInterENBCN.Cause
where Cause identifies the failure cause.
The cause 'No Reply' is identified by the .NoReply suffix.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2.2
Incoming inter-eNodeB handovers resource allocation switching in the CN
The three measurement types defined in 4.3.2.2.1, 4.3.2.2.2, and 4.3.2.2.3 are subject to the "2 out of 3 approach".
4.3.2.2.1
Attempted Incoming inter-eNodeB handovers resource allocation switching in the CN

a) This measurement provides the number of attempted incoming inter-eNodeB handovers resource allocation switching in the CN.

b) CC.

c) Receipt of a S1AP message HANDOVER REQUEST sent from the MME to the target eNodeB, indicating the attempt of an incoming inter-eNodeB handover resource allocation switching in the CN (see TS 36.413 [9]).

d) A single integer value.

e) HO.AttIncResAllocInterENBCN.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2.2.2
Successful incoming inter-eNodeB handovers resource allocation switching in the CN

a) This measurement provides the number of successful incoming inter-eNodeB handovers resource allocation switching in the CN.

b) CC.

c) Transmission of a S1AP message HANDOVER REQUEST ACKNOWLEDGE by the target eNodeB to MME, indicating a successful incoming inter-eNodeB handover resource allocation switching in the CN (see TS 36.413 [9]).

d) A single integer value.

e) HO.SuccIncResAllocIntereNodeBCN.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2.2.3
Failed incoming inter-eNodeB handovers resource allocation switching in the CN

a) This measurement provides the number of failed incoming inter-eNodeB handovers resource allocation switching in the CN per cause.

b) CC.

c) Transmission of a S1AP message HANDOVER FAILURE by the target eNodeB to MME, indicating a failed incoming inter-eNodeB handover resource allocation switching in the CN (See TS 36.413 [9]).

The sum of all supported per cause measurements shall equal the total number of failed events. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form HO.FailIncResAllocInterENBCN.Cause 
where Cause identifies the failure cause.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

4.3.2.2.4
Successful incoming inter-eNodeB handovers switching in the CN

a) This measurement provides the number of successful incoming inter-eNodeB handovers switching in the CN.

b) CC.

c) Transmission of a S1AP message HANDOVER NOTIFY by the target eNodeB to MME, indicating a successful incoming inter-eNodeB handover switching in the CN (see TS 36.413 [9]).

d) A single integer value.

e) HO.SuccIncInterENBCN.

f) EutranCell
g) Valid for packet switched traffic.

h) EPS.

Annex A (informative): 
Use cases for performance measurements defintion
This annex provides the concrete use cases for the E-UTRAN performance measurements defined in clause 4.

A.1
Monitor of SAE Bearer release
SAE Bearer is the key and limited resource for E-UTRAN to deliver services. The release of the SAE Bearer needs to be monitored as:
-
the abnormal release of the SAE Bearer will cause the call(/session) drop, which directly impacts the QoS delivered by the networks, and the satisfaction degree of the end user;
-
the successfully released SAE Bearers can be used to setup other requested calls(/sessions). The SAE Bearer failed to be released will still occupy the limited resource and hence it can not be used to admit other requested calls(/sessions).
The specific reason causing the abnormal and failed release of the SAE Bearer is required to find out the problem and ascertain the solutions. And due to different priority and tolerance for different service type with different OoS level in the networks, the monitor needs to be opened on each service type with OoS level.
The SAE Bearer can be released by SAE Bearer Release (See 3GPP TS 36.413[x]) and UE Context Release (See 3GPP TS 36.413[x]) procedure, either initiated by eNodeB or MME.
So performance measurements related to SAE Bearer Release (See 3GPP TS 36.413[x]) and UE Context Release (See 3GPP TS 36.413[x]) procedure for each service type with QoS level are necessary to support the monitor of SAE Bearer release.
A.2
Monitor of SAE Bearer level QoS modification

When a SAE bearer has been established, the QoS it experiences in the E-UTRAN is dependent upon the SAE Bearer level QoS parameters established for the bearer, together with settings of other bearers established in the same cell. If the QoS experienced by a bearer does not meet the expected performance, or the resource need be reassigned for other bearers, the SAE Bearer level QoS may be adjusted (typically with a knock-on effect onto other bearers).

So the modification of SAE Bearer level QoS parameters needs to be monitored, and due to different priority and tolerance for different service type with different OoS level in the networks, the monitor needs to be opened on each target service type with OoS level.
The SAE Bearer level QoS can be modified by SAE Bearer Modify procedure (see 3GPP TS 36.413[x]), in which  the MME entity instructs the eNodeB to change one or more QoS parameters on an SAE bearer using the SAE MODIFY REQUEST message.  The eNodeB typically makes the adjustments as instructed (and adjusts the RRM applied to the bearer appropriately) but in some circumstances the bearer modification can fail.  The eNodeB returns a SAE MODIFY RESPONSE message that tells the MME whether the modification was successful or not – for an unsuccessful modification a cause value is included.  It is important for OAM to measure the failure rate of the bearer modifications, this information can be used, for example, to make adjustments to OAM CM settings.
A.3
E-UTRAN mobility performance
Mobility management plays an important role in the E-UTRAN in effectively delivering services to the mobile users on the move. Seamless handovers included in mobility management is performed to connect to the most appropriate eNodeB for active terminals. In general, the whole handover procedure includes handover decision, handover preparation, resource allocation, handover execution and complete.

Because radio access technology of E-UTRAN based on OFDM technology is different with UTRAN and GERAN, detail information and mechanism of handover is different with each other. Especially performance measurements related to handover are also different, so measurements related to handover for E-UTRAN need to be re-defined.

Handover success rate is an important indicator for network. It can be calculated by the number of successful handover devided by the number of attempted handover. So it is necessary to define E-UTRAN related measurements to calculate indicator to evaluate the mobility capability of network. 
Handover can be happened within intra-system and between inter-systems. For intra-system handovers, the scenarios are between utrancells intra-eNodeB, between eNodeBs intra MME, between utrancells inter-eNodeB, between eNodeBs inter-MME. For inter-system handovers, the scenarios are between E-UTRAN and UTRAN, between E-UTRAN and GERAN, between E-UTRAN and other RAT etc. From handover procedure point of view, it can be categaorized by incoming, outgoing, preparation and resource allocation etc.

So performance measurements related to handover in some scenarios are necessary for E-UTRAN to be defined to evaluate E-UTRAN mobility performance.
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