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

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

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

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

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

Introduction

The present document is part of a TS-family covering the 3rd Generation Partnership Project; Technical Specification
Group Services and System 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

32.405Perfor mance M anagement (PM); Performance measurements Universal Terrestrial Radio Access
Network (UTRAN)

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

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

32.408Performance Management (PM); Performance measurements Teleservice
32.409 Performance Management (PM); Performance measurements |P Multimedia Subsystem (IMS)

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

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

Many of the activitiesinvolved in the daily operation and future network planning of a 3G network require data on
which to base decisions. This data refersto the load carried by the network and the grade of service offered. In order to
produce this data performance measurements are executed in the NEs, which comprise the network. The data can then
be transferred to an external system, e.g. an Operations System (OS) in TMN terminology, for further evaluation. The
purpose of the present document is to describe the mechanisms involved in the collection of the data and the definition
of the dataitself.
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Annex B of TS 32.404 helpsin 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.
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1 Scope

The present document describes the measurements for Universal Terrestrial Radio Access Network (UTRAN).
TS 32.401 [1] describes Performance Management concepts and requirements.

The present document is valid for all measurement types provided by an implementation of a UTRAN. Only
measurement types that are specific to UTRAN are defined within the present documents.

Vendor specific measurement types used inUTRAN 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 areference.

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

The structure of the present 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.

o References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TS 32.401: " Telecommunication management; Performance Management (PM); Concept
and requirements’.

2] 3GPP TS 23.107: "Quality of Service (QoS) concept and architecture”.

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

[4] 3GPP TS 25.331: "Radio Resource Control (RRC) protocol specification”.

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

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

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

[8] 3GPP TS 25.133: "Requirements for support of radio resource management (FDD)".

[9] 3GPP TS 25.123: "Requirements for support of radio resource management (TDD)".

[10] 3GPP TS 25.322: "Radio Link Control (RLC) protocol specification".

[11] af-nm-0185.000, "M4 Interface ATM Network View CORBA MIB".
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[12] 3GPP TS 32.432: " Telecommunication management; Performance measurement: File format
definition”.
[13] 3GPP TS 25.993: "Typical examples of Radio Access Bearers (RABS) and Radio Bearers (RBS)
supported by Universal Terrestrial Radio Access (UTRA)".
[14] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".
[15] 3GPP TS 32.432: "Telecommunication management; Performance measurement: File format
definition”.
[16] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".
[17] 3GPP TS 25.427: "UTRAN lub/lur interface user plane protocol for DCH data streams”.
[18] 3GPP TS 32.410: "Key Performance Indicators (KPI) for UMTS and GSM ".
[19] 3GPP TS 25.308: "High Speed Downlink Packet Access (HSDPA): Overall Description; Stage 2".
[20] 3GPP TS 43.130: "Technical Specification Group GSM/EDGE Radio Access Network; lur-g
interface; Stage 2".
[21] ES 203 228 V1.0.0: "Environmental Engineering (EE); Assessment of mobile network energy
efficiency"”.
3 Measurement family and abbreviations
3.1 Measurement family

The measurement names defined in the present document are all beginning with a prefix contai ning the measurement
family name (e.g. RAB.AttEstabCS.Conv). This family name identifies all measurements which relate to agiven
functionality and it may be used for measurement administration (see TS 32.401 [1]).

The list of families currently used in the present document is as follows:

- ATML (measurements related to ATM Layer)

- CARR (measurements related to UTRAN cell Radio Frequency carrier)
- CR (measurements related to Code Resources)

- DCA (measurements related to Dynamic Channel Allocation)

- EQPT (measurements related to Equipment)

- FP (measurements related to Frame Protocol)

- HHO (measurements related to Hard Handover)

- HSDPA (measurements related to High Speed Downlink Packet Access)
- HSUPA (measurements related to High Speed Uplink Packet Access)

- HSPAE (measurements related to High Speed Packet Access Evolution)
- IRATHO (measurements related to inter-Radio Access Technology Handover)
- IU (measurements related to lu connection)

- MBMS (measurements related to Multimedia Broadcast Multicast Service)
- MR (measurements related to Measurement Report)

- RAB (measurements related to Radio Access Bearer management)

- RELOC (measurements related to SRNS Relocation)

- RLC (measurements related to Radio Link Control)

- RLM (measurements related to Radio Link Management)

- RRC (measurements related to Radio Resource Control)

- RRU (measurements related to Radio Resource Usage)

- SHO (measurements related to Soft Handover)

- SIG (measurements related to Signalling)

- TCR (measurements related to TDD Code Resources)
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3.2

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

AOA
ASN.1
BER
BLER
CN
DTD
EE
EGQM
EM
GQM
HSDPA
HSUPA
I tf

ISCP
MSC
NE

NM
OA&M
(O]

oSl
P-CCPCH
PM
QoS
RNC
RSCP
SIR
UMTS
UTRAN

Abbreviations

Angle Of Arrival
Abstract Syntax Notation 1
Basic Encoding Rules

Block Error Rate
Core Network
Document Type Definition
Energy Efficiency
Enhanced Goal, Question, Metric
(Network) Element Manager
Goal, Question, Metric
High Speed Downlink Packet Access
High Speed Uplink Packet Access
Interface
Interference Signal Code Power
Mobile services Switching Centre
Network Element
Network Manager
Operation, Administration and Maintenance
Operations System (EM, NM)
Open Systems Interconnection
Primary Common Control Physical Channel
Performance Management
Quality of Service
Radio Network Controller
Received Signal Code Power
Signal to Interference Ratio

Universal Mobile Telecommunications System

Universal Terrestrial Radio Access Network

ETSI TS 132 405 V13.1.0 (2016-01)

Y ou can find below alist of abbreviations used within the measurement types for field E of the measurement template.

Ackd
Assn
Att
Bgrd
Call
Chg
Conn
Combi
CS
Ctrl
Conv
Del
Drop
Estab
Fail
FDD
FP
HHO
HO
Inc

I ntact
Inter
Intra
Invol
ISCP
Max
Nat

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

Call

Change
Connection
Combined

Circuit switched
Controlled
Conversational
Deletion
Drop(ped)
Establish (ed,ment)
Fail(ed, ure)
Frequency Division Duplex
Frame Protocol
Hard Handover
Handover
Incoming
Interactive

Inter

Intra

Involve(d)
Interference Signal Code Power
Maximum

National
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Netw Network
NodeB NodeB
Oct Octet(s)
Oth Other
Out Outgoing
Pkt Packet(s)
Prep Preparation
Proc Procedure
PS Packet switched
RAB Radio Access Bearer
RAT Radio Access Technology
RB Radio Bearer
ReEstab Re-establish (ed,ment)
Rel Released
Reloc Relocation
Req Request(s,ed)
Res Resource
RL Radio Link
RNC RNC
RRC Radio Resource Control
RTWP Received Total Wideband Power
Setup Setup
SGSN SGSN
SHO Soft Handover
Sig Signalling
Strm Streaming
Sub Subscriber
Succ Success(es,ful)
TCP Transmitted Carrier Power
UE User Equipment
UTRAN UTRAN
4 Measurements related to the RNC

4.1 RAB management

411 Overview

4111 Measurements are based on the success and failure of procedures

The proposed measurements are not merely based on the counting of a given type of message since a same message
may be repeated by an implementation dependent process. The aim here is to provide implementation independent
specification.

Proposed measurements are based on the success/failure of procedures identified in the reference documents. The end
of aprocedure implies a stable state of the communication between the two involved parties. This stable state is
normally the object of a common understanding from the two parties. As a consequence, proposed measurements are
attached either to the successful or the unsuccessful issue of a procedure.

4.1.1.2 Combination of Traffic Class and Core Network domains

A Radio Access Bearer (RAB) is characterized by several QOS parameters among them is the Traffic Class. Currently
there are not any 3GPP specificationsincluding TS 23.107 [2] in which may be found restrictions related to the possible
combinations between Traffic Class and Core Network domain.

Consequently, as a conservative position, this specification should leave open every possible combination between
Traffic Class and Core Network domain as specification TS 23.107 [2] does.
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41.1.3 Considered Radio Access Bearer management procedures
Performance Measurement definitions in this subclause are based on TS 25.413 [5].
The following paragraphs are of interest for this purpose:

- RAB Assignment;

- RAB Release Request;

- RAB ASSIGNMENT REQUEST;

- RAB ASSIGNMENT RESPONSE;

- RAB RELEASE REQUEST.

These paragraphs show in particular the following diagrams.

RN CN

RAB ASSIGNMENT
REQUEST

RAB ASSIGNMENT
RESPONSE

* it can be several responses

Figure: RAB Assignment procedure. Successful operation

RN CN

RAB
RELEASE REQUES'L

Figure: RAB Release Request procedure

411.4 Measurements relate to RAB establishment, modification and release

RAB management procedure includes RAB Assignment procedure and RAB Release Request procedure. The purpose
of RAB Assignment procedure is to establish new RABs and/or to enable modifications and/or releases of aready
established RABs for agiven UE. If RABs are failed to be established or modified, the involved services may fail. RAB
release request can beinitiated by CN or RNC when the services terminate normally or abnormally.

During daily maintenance of network, measurements regarding RAB establishment, modification and release are useful
for operators to evaluate RAB management procedures, to analyze failure reasons of RAB establishment and RAB
modification, and to analyze the causes of RAB release, especially in case RAB release abnormally.
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4.1.2 RAB establishment for CS domain

4.1.2.0 Introduction

The five measurement types defined in the clause 4.1.2 for CS domain are subject to the "4 out of 5 approach™.

41.2.1 Attempted RAB establishments for CS domain

a)

b)
<)

This measurement provides the number of requested RAB in establishment attempts for CS domain. The
measurement is split into subcounters per traffic class.

CcC

On receipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for CS domain, each requested
RAB in establishment attempts is added to the relevant measurement according to the traffic class requested. See
TS 25.413[5] and TS 23.107 [2]. For conversational service, the relevant measurement according to the data
rates requested, see TS 25.993 [13] asfollows:
uplink<U>:
1: AMRrate (12.210.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

2:12.2 kbps

3: 28.8 kbps

4. 32 kbps

5: 64 kbps

6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
downlink<D>:

1: AMRrate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

2:12.2 kbps

3: 28.8 kbps

4: 32 kbps

5: 64 kbps

6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
Asindicated above, <U> and <D> are integer values that map to the conversational service specified uplink and
downlink data rates respectively.

NOTE: Theaddition is performed with the condition that the RAB has not been setup or modified successfully in

d)

f)
9
h)

aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

Each measurement is an integer value.

RAB.AttEstabCS.Conv.<U><D>
RAB.AttEstabCS.Strm
RAB.AttEstabCS.Intact
RAB.AttEstabCS.Bgrd

RncFunction
Valid for circuit switched traffic
UMTS

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].

4122 Successful RAB establishments without queuing for CS domain

a)

b)

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

CcC
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©)

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully established RAB is added to the rel evant measurement according to the traffic class requested in the
RAB ASSIGNMENT REQUEST message. See TS 25.413 [5] and TS 23.107 [2]. For conversational service, the
relevant measurement according to the data rates requested, see TS 25.993 [13] asfollows:
uplink<U>:
1: AMRrate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

2:12.2 kbps

3: 28.8 kbps

4: 32 kbps

5: 64 kbps

6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
downlink<D>:

1: AMRrate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

2:12.2 kbps

3: 28.8 kbps

4. 32 kbps

5: 64 kbps

6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
Asindicated above, <U> and <D> are integer values that map to the conversational service specified uplink and
downlink data rates respectively.

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

d)

€)

f)
9
h)

previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified
successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

Each measurement is an integer value.

RAB.SuccEstabCSNoQueuing.Conv.<U><D>
RAB.SuccEstabCSNoQueuing.Strm
RAB.SuccEstabCSNoQueuing. Intact
RAB.SuccEstabCSNoQueuing.Bgrd.

RncFunction.
Valid for circuit switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].

41.2.3 Failed RAB establishments without queuing for CS domain

a)

b)
<)

This measurement provides the number of RABs failed to establish for CS domain in which a queuing process
has not been involved. The measurement is split into subcounters per failure cause.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to establish is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter
will be provided first.

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

d)

previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified
successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

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

f)
9)
h)
i)

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

RncFunction.
Valid for circuit switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].

41.2.4 Successful RAB establishments with queuing for CS domain

a)

b)
c)

This measurement provides the number of successfully established RABs for CS domain in which a queuing
process has been involved. The measurement is split into subcounters per traffic class.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully established RAB is added to the relevant measurement according to the traffic class. See TS
25.413[5] and TS 23.107 [2]. For conversational service, the relevant measurement according to the data rates
reguested, see TS 25.993 [13] asfollows:
uplink<U>:

1: AMRrate (12.210.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

2:12.2 kbps

3: 28.8 kbps

4. 32 kbps

5: 64 kbps

6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
downlink<D>:

1: AMR rate (12.2 10.2 7.95 7.4 6.7 5.9 5.15 4.75) kbps

2:12.2 kbps

3: 28.8 kbps

4: 32 kbps

5: 64 kbps

6: AMR -WB-rate (12.65, 8.8, 6.65) kbps
Asindicated above, <U> and <D> are integer values that map to the conversational service specified uplink and
downlink data rates respectively.

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

d)

€)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in
aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

Each measurement is an integer value.

RAB.SuccEstabCSQueuing.Conv.<U><D>
RAB.SuccEstabCSQueuing.Strm
RAB.SuccEstabCSQueuing.I ntact
RAB.SuccEstabCSQueuing.Bgrd

RncFunction.
Valid for circuit switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].
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4.1.2.5 Failed RAB establishments with queuing for CS domain

a)

b)
<)

This measurement provides the number of RABs failed to establish for CS domain in which a queuing process
has been involved. The measurement is split into subcounters per failure cause.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to establish is added to the relevant measurement according to the cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter
will be provided first.

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

d)

€)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in
aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

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

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

RncFunction.
Valid for circuit switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].

4.1.3 RAB establishment for PS domain

4.1.3.0 Introduction

The five measurement types defined in the clause 4.1.3 for PS domain are subject to the "4 out of 5 approach”.

4131 Attempted RAB establishments for PS domain

a)

b)
<)

This measurement provides the number of requested RABs in establishment attempts for PS domain. The
measurement is split into subcounters per traffic class.

CcC

On receipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for PS domain, each requested
RAB in establishment attempts is added to the relevant measurement according to the traffic class requested. See
TS 25.413[5] and TS 23.107 [2]. For streaming service, the relevant measurement according to the data rates
requested, see TS 25.993 [13] asfollows:
uplink<U>:

1: 14.4 kbps

2: 28.8 kbps

3: 57.6 kbps

4: 64 kbps

5: 128 kbps

6: 384kbps
downlink<D>:

1: 14.4 kbps

2: 28.8 kbps

3: 57.6 kbps

4. 64 kbps

5: 128 kbps
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6: 384 kbps
Asindicated above, <U> and <D> are integer values that map to the streaming service specified uplink and
downlink data rates respectively.

NOTE: Theaddition is performed with the condition that the RAB has not been setup or modified successfully in
aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

d) Four integer values.

e) RAB.AttEstabPS.Conv
RAB.AttEstabPS.Strm.<U><D>
RAB.AttEstabPS.Intact
RAB.AttEstabPS.Bgrd

f) RncFunction.
g) Vadlid for packet switched traffic.
h) UMTS.

i) One usage of this measurement isto support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].

41.3.2 Successful 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 split into subcounters per traffic class.

b) CC

¢) Ontransmission 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[5] and TS 23.107 [2]. For streaming service, the relevant measurement according to the data rates
reguested, see TS 25.993 [13] asfollows:
uplink<U>:
1: 14.4 kbps
2: 28.8 kbps
3: 57.6 kbps
4. 64 kbps
5: 128 kbps
6: 384kbps
downlink<D>:
1: 14.4 kbps
2: 28.8 kbps
3: 57.6 kbps
4. 64 kbps
5: 128 kbps
6: 384 kbps
Asindicated above, <U> and <D> are integer values that map to the streaming service specified uplink and
downlink data rates respectively.

NOTE: The addition is performed with the condition that the RAB has not been mentioned as queued in a
previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified
successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

d) Four integer values.

€) RAB.SuccEstabPSNoQueuing.Conv
RAB.SuccEstabPSNoQueuing.Strm.<U><D>
RAB.SuccEstabPSNoQueuing.Intact
RAB.SuccEstabPSNoQueuing.Bgrd
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f) RncFunction.
g) Vadlid for packet switched traffic.
h) UMTS.

i) One usage of this measurement isto support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].

4133 Failed RAB establishments without queuing for PS domain

a) This measurement provides the number of RABs failed to establish for PS in which a queuing process has not
been involved. The measurement is split into subcounters per failure cause.

b) CC

¢) Ontransmission 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 [5]. The sum of all supported per cause measurements shall equal the total humber of
RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter
will be provided first.

NOTE: The addition is performed with the condition that the RAB has not been mentioned as queued in a
previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified
successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

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

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

f) RncFunction.
g) Validfor packet switched traffic.
h) UMTS.

i) One usage of this measurement isto support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].

4134 Successful 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 split into subcounters per traffic class.

b) CC

¢) Ontransmission 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 [5] and TS 23.107 [2]. For streaming service, the relevant measurement according to the data
rates requested, see TS 25.993 [13] asfollows:
uplink<U>:
1: 14.4 kbps
2: 28.8 kbps
3: 57.6 kbps
4. 64 kbps
5: 128 kbps
6: 384kbps
downlink<D>:
1: 14.4 kbps
2: 28.8 kbps
3: 57.6 kbps
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4. 64 kbps

5: 128 kbps

6: 384 kbps
Asindicated above, <U> and <D> are integer values that map to the streaming service specified uplink and
downlink data rates respectively.

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

d)

€)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in
aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

Four integer values.

RAB.SuccEstabPSQueuing.Conv
RAB.SuccEstabPSQueuing.Strm.<U><D>
RAB.SuccEstabPSQueuing.Intact
RAB.SuccEstabPSQueuing.Bgrd

RncFunction.
Valid for packet switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].

4.1.35 Failed RAB establishments with queuing for PS domain

a)

b)
©)

This measurement provides the number of RABs failed to establish for PS domain in which a queuing process
has been involved. The measurement is split into subcounters per failure cause.

CC

On transmission 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 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Establishment Failures. In case only a subset of per cause measurements is supported, a sum subcounter
will be provided first.

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

d)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE and the RAB has not been setup or modified successfully in
aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

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

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

RncFunction.
Valid for packet switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].
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4.1.4 RAB modification for CS domain

4.1.4.0 Introduction

The five measurement types defined in the clause 4.1.4 for CS domain are subject to the "4 out of 5 approach™.

4141 Attempted RAB modifications for CS domain

a) This measurement provides the number of requested RABs in modification attempts for CS domain. The
measurement is split into subcounters per traffic class.

b) CC

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

NOTE: The addition is performed with the condition that the RAB has been setup or modified successfully in a
previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Four integer values.

e) RAB.AttModCS.Conv
RAB.AttModCS.Strm
RAB.AttModCS.Intact
RAB.AttModCS.Bgrd

f) RncFunction
g) Vadid for circuit switched traffic
h) UMTS

4.1.4.2 Successful RAB modifications without queuing for CS domain

a) This measurement provides the number of successfully modified RABs for CS domain in which a queuing
process has not been involved. The measurement is split into subcounters per traffic class.

b) CC

¢) On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully modified RAB is added to the relevant measurement according to the traffic class requested in the
RAB ASSIGNMENT REQUEST message. See TS 25.413 [5] and TS 23.107 [2].

NOTE: The addition is performed with the condition that the RAB has not been mentioned as queued in a
previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified
successfully in aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

d) Four integer values.

€) RAB.SuccModCSNoQueuing.Conv
RAB.SuccM odCSNoQueuing.Strm
RAB.SuccM odCSNoQueuing.Intact
RAB.SuccM odCSNoQueuing.Bgrd

f) RncFunction
g) Vadlid for circuit switched traffic
h) UMTS
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4.1.4.3 Failed RAB modifications without queuing for CS domain

a)

b)
c)

This measurement provides the number of RABs failed to modify for CS domain in which a queuing process has
not been involved. The measurement is split into subcounters per failure cause.

CcC

On transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to modify is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Modification Failures. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first.

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

d)

€)

f)
9)
h)

previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified
successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

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

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

RncFunction
Valid for circuit switched traffic

UMTS

4144 Successful RAB modifications with queuing for CS domain

a)

b)
c)

This measurement provides the number of successfully modified RABs for CS domain in which a queuing
process has been involved. The measurement is split into subcounters per traffic class.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully modified RAB is added to the relevant measurement according to the traffic class.
See TS 25.413[5] and TS 23.107 [2].

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

d)

€)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified successfully ina
previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

Four integer values.

RAB.SuccM odCSQueuing.Conv
RAB.SuccM odCSQueuing.Strm
RAB.SuccM odCSQueuing.Intact
RAB.SuccM odCSQueuing.Bgrd

RncFunction
Valid for circuit switched traffic

UMTS

4.1.4.5 Failed RAB modifications with queuing for CS domain

a)

b)

This measurement provides the number of RABs failed to modify for CS domain in which a queuing process has
been involved. The measurement is split into subcounters per failure cause.

CcC
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¢) On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to modify is added to the relevant measurement according to the cause. Possible causes are included
in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of RAB
Modification Failures. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first.

NOTE: The addition is performed with the condition that the RAB has been mentioned as queued in a previous
RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified successfully in a
previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Each measurement isan integer value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

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

f) RncFunction
g) Valid for circuit switched traffic
h) UMTS
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4.1.5 RAB modification for PS domain

4.15.0 Introduction

The five measurement types defined in the clause 4.1.5 for PS domain are subject to the "4 out of 5 approach”.

415.1 Attempted RAB modifications for PS domain

a) This measurement provides the number of requested RABs in modification attempts for PS domain. The
measurement is split into subcounters per traffic class.

b) CC

¢) Onreceipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for PS domain, each requested
RAB in modification attempts is added to the relevant measurement according to the traffic class requested.
See TS 25.413 [5] and TS 23.107 [2].

NOTE: The addition is performed with the condition that the RAB has been setup or modified successfully in a
previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Four integer values.

€) RAB.AttModPS.Conv
RAB.AttModPS.Strm
RAB.AttModPS.Intact
RAB.AttModPS.Bgrd.

f) RncFunction
g) Valid for packet switched traffic.
h) UMTS

4152 Successful RAB modifications without queuing for PS domain

a) This measurement provides the number of successfully modified RABs for PS domain in which a queuing
process has not been involved. The measurement is split into subcounters per traffic class.

b) CC

¢) Ontransmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
successfully modified RAB is added to the relevant measurement according to the traffic class.
See TS 25.413 [5] and TS 23.107 [2].

NOTE: The addition is performed with the condition that the RAB has not been mentioned as queued in a
previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified
successfully in aprevious RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

d) Four integer values.

€) RAB.SuccModPSNoQueuing.Conv
RAB.SuccM odPSNoQueuing.Strm
RAB.SuccM odPSNoQueuing.I ntact
RAB.SuccM odPSNoQueuing.Bgrd.

f) RncFunction
g) Valid for packet switched traffic.
h) UMTS
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4.1.5.3 Failed RAB modifications without queuing for PS domain

a)

b)
c)

This measurement provides the number of RABs failed to modify for PS in which a queuing process has not
been involved. The measurement is split into subcounters per failure cause.

CcC

On transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
RAB failed to modify is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Modification Failures. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first.

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

d)

€)

f)
9)
h)

previous RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified
successfully in a previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST
ACKNOWLEDGE.

Each measurement is an integer value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

The measurement name has the form RAB.FailM odPSNoQueuing.Cause
where Cause identifies the failure cause.

RncFunction
Valid for packet switched traffic.
UMTS

4154 Successful RAB modifications with queuing for PS domain

a)

b)
c)

This measurement provides the number of successfully modified RABs for PS domain in which a queuing
process has been involved. The measurement is split into subcounters per traffic class.

CcC

On transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
successfully modified RAB is added to the relevant measurement according to the traffic class.
See TS 25.413[5] and TS 23.107 [2].

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

d)

€)

f)
9)
h)

RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified successfully ina
previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

Four integer values.

RAB.SuccM odPSQueuing.Conv
RAB.SuccM odPSQueuing. Strm

RAB.SuccM odPSQueuing.I ntact
RAB.SuccM odPSQueuing.Bgrd.

RncFunction
Valid for packet switched traffic.
UMTS

4.1.5.5 Failed RAB modifications with queuing for PS domain

a)

b)

This measurement provides the number of RABs failed to modify for PS domain in which a queuing process has
been involved. The measurement is split into subcounters per failure cause.

CcC
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¢) On transmission by the RNC of a RANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
RAB failed to modify is added to the relevant measurement according to the cause. Possible causes are included
in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of RAB
Modification Failures. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first.

NOTE: The addition is performed with the condition that the RAB has been mentioned as queued in a previous
RANAP RAB ASSIGNMENT RESPONSE and the RAB has been setup or modified successfully in a
previous RANAP RAB ASSIGNMENT RESPONSE or RELOCATION REQUEST ACKNOWLEDGE.

d) Each measurement isan integer value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

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

f) RncFunction
g) Valid for packet switched traffic.
h) UMTS
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4.1.6 RAB release request by CN for CS domain

4.1.6.0 Introduction

The three measurement types defined in the clause 4.1.6 for CS domain are subject to the "2 out of 3 approach™.

41.6.1 Attempted RAB releases for CS domain

a)

b)
c)

d)

f)
9
h)

This measurement provides the number of requested RABsin release attempts for CS domain. The measurement
is split into subcounters per release cause.

CcC

On receipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for CS domain, each requested
RAB in release attempts is added to the relevant measurement according to the release cause requested.
Possible causes are included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the
total number of RAB Release Attempts. In case only a subset of per cause measurements is supported, a sum
measurement subtype will be provided first. See TS 25.413 [5] and TS 23.107 [2].

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

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

RncFunction.
Valid for circuit switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].

4.16.2 Successful RAB releases for CS domain

a)

b)
<)

d)

€)

f)
9
h)

This measurement provides the number of successfully released RABs for CS domain. The measurement is split
into subcounters per release cause.

CcC

On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
successfully released RAB is added to the relevant measurement according to the release cause requested in the
RAB ASSIGNMENT REQUEST message. Possible causes areincluded in TS 25.413 [5]. The sum of all
supported per cause measurements shall equal the total number of RAB Release Successes. In case only a subset
of per cause measurements is supported, a sum measurement subtype will be provided first.

See TS 25.413 [5] and TS 23.107 [2].

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

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

RncFunction.
Valid for circuit switched traffic.
UMTS.

One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determinationin [21].
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4.16.3 Failed RAB releases for CS domain

a) This measurement provides the number of RABsfailed to release for CS domain. The measurement is split into
subcounters per failure cause.

b) CC

¢) Ontransmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for CS domain, each
RAB failed to release is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Release Failures. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first.

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

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

f) RncFunction.
g) Validfor circuit switched traffic.
h) UMTS.

i) One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].

4.1.6.4 Void

4.1.6.5 Void
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4.1.7 RAB release request by CN for PS domain

4.1.7.0 Introduction

The three measurement types defined in the clause 4.1.7 for PS domain are subject to the "2 out of 3 approach”.

41.7.1 Attempted RAB releases for PS domain

a) This measurement provides the number of requested RABsin release attempts for PS domain. The measurement
is split into subcounters per release cause.

b) CC

¢) On receipt by the RNC of aRANAP RAB ASSIGNMENT REQUEST message for PS domain, each requested
RAB in release attempts is added to the relevant measurement according to the release cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Release Attempts. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first. See TS 25.413 [5] and TS 23.107 [2].

d) Each measurement is aninteger value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

€) The measurement name has the form RAB.AttRel PS.Cause
where Cause identifies the rel ease cause.

f) RncFunction.
g) Validfor packet switched traffic.
h) UMTS.
i) One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].
4.1.7.2 Successful RAB releases for PS domain

a) This measurement provides the number of successfully released RABs for PS domain. The measurement is split
into subcounters per release cause.

b) CC

¢) On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
successfully released RAB is added to the relevant measurement according to the release cause. Possible causes
areincluded in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Release Successes. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first. See TS 25.413 [5] and TS 23.107 [2].

d) Each measurement is aninteger value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

€) € The measurement name has the form RAB.SuccRel PS.Cause
where Cause identifies the release cause.

f) RncFunction.
g) Validfor packet switched traffic.
h) UMTS.

i) One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].
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4.1.7.3 Failed RAB releases for PS domain

a) This measurement provides the number of RABsfailed to release for PS. The measurement is split into
subcounters per failure cause.

b) CC

¢) On transmission by the RNC of aRANAP RAB ASSIGNMENT RESPONSE message for PS domain, each
RAB failed to release is added to the relevant measurement according to the failure cause. Possible causes are
included in TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of
RAB Release Failures. In case only a subset of per cause measurements is supported, a sum measurement
subtype will be provided first.

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

€) The measurement name has the form RAB.FailRel PS.Cause
where Cause identifies the failure cause.

f) RncFunction.
g) Validfor packet switched traffic.
h) UMTS.

i) One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].

41.7.4 Void

4.1.7.5 Void
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4.1.8 RAB setup time

4181 RAB CS connection set-up time (Mean)

a)

b)
©)

d)
€)
f)
9)
h)

This measurement provides the mean time during each granularity period for a RNC to establish aRAB CS
connection.

DER (n=1).

This measurement is obtained by accumulating the time intervals for each successful RAB establishment
between the receipt by the RNC of a RANAP "RAB ASSIGNMENT REQUEST" message to establish a RAB
for CS domain, and the first corresponding (based on RAB ID) transmission by the RNC of a RANAP "RAB
ASSIGNMENT RESPONSE" message for successfully established RABs over a granularity period using DER,
see TS 25.413 [5]. This end value of the time will then be divided by the number of successfully established
RABs observed in the granularity period to give the arithmetic mean, the accumulator shall be reinitialised at the
beginning of each granularity period.

Each measurement is an integer value.(in milliseconds).
RAB.SuccEstabCSSetupTimeMean

RncFunction

Valid for circuit switched traffic

UMTS

4.1.8.2 RAB CS connection set-up time (Maximum)

a)

b)
©)

d)
€)
f)
9)
h)

This measurement provides the maximum time during each granularity period for a RNC to establishaRAB CS
connection.

GAUGE.

This measurement is obtained by monitoring the time intervals for each successful RAB establishment between
the receipt by the RNC of aRANAP "RAB ASSIGNMENT REQUEST" message to establish a RAB for CS
domain, and the first corresponding (based on RAB ID) transmission by the RNC of a RANAP "RAB
ASSIGNMENT RESPONSE" message for successfully established RABs see TS 25.413 [5]. The high tide mark
of thistime will be stored in a gauge, the gauge shall be reinitialised at the beginning of each granularity period.

Each measurement is an integer value.(in milliseconds).
RAB.SuccEstabCSSetupTimeMax

RncFunction

Valid for circuit switched traffic

UMTS

4.1.8.3 RAB PS connection set-up time (Mean)

a)

b)
c)

This measurement provides the mean time during each granularity period for a RNC to establish aRAB PS
connection.

DER (n=1).

This measurement is obtained by accumulating the time intervals for each successful RAB establishment
between the receipt by the RNC of a RANAP "RAB ASSIGNMENT REQUEST" message to establish a RAB
for PS domain, and the first corresponding (based on RAB D) transmission by the RNC of aRANAP "RAB
ASSIGNMENT RESPONSE" message for successfully established RABs over a granularity period using DER,
see TS 25.413[5]. Thisend value of the time will then be divided by the number of successfully established
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d)
€)
f)
9)
h)

RABs observed in the granularity period to give the arithmetic mean, the accumulator shall be reinitialised at
the beginning of each granularity period.

Each measurement is an integer value.(in milliseconds).
RAB.SuccEstabPSSetupTimeMean

RncFunction

Valid for packet switched traffic.

UMTS

4.1.8.4 RAB PS connection set-up time (Maximum)

a)

b)
©)

d)

f)
9)
h)

This measurement provides the maximum time during each granularity period for a RNC to establish aRAB PS
connection.

GAUGE.

This measurement is obtained by monitoring the time intervals for each successful RAB establishment between
the receipt by the RNC of aRANAP "RAB ASSIGNMENT REQUEST" message to establish a RAB for PS
domain, and the first corresponding (based on RAB ID) transmission by the RNC of aRANAP "RAB
ASSIGNMENT RESPONSE" message for successfully established RABs see TS 25.413 [5]. The high tide mark
of thistime will be stored in a gauge, the gauge shall be reinitialised at the beginning of each granularity period.

Each measurement is an integer value.(in milliseconds).
RAB.SuccEstabPSSetupTimeMax

RncFunction

Valid for packet switched traffic.

UMTS
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4.1.9 RAB release request by UTRAN

4191 RAB release requests for CS domain

a)

b)
©)

d)

€)

f)

This measurement provides the number of RABS requested to release by UTRAN for CS domain split into
subcounters per cause.

CcC

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

TS 25.413 [5]. The sum of all supported per cause measurements shall equal the total number of RAB Release
Requests for the CS domain. In case only a subset of per cause measurements is supported, a sum subcounter
will be provided first.

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

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

RncFunction

g) Vadid for circuit switched traffic
h) UMTS
4.1.9.2 RAB release requests for PS domain

a)

b)
©)

d)

€)

f)

This measurement provides the number of RABS reguested to release by UTRAN for PS domain split into
subcounters per cause.

CcC

On transmission by the RNC of aRANAP 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[5]. The sum of all supported per cause measurements shall equal the total number of RAB Release
Requests for the PS domain. In case only a subset of per cause measurements is supported, a sum subcounter will
be provided first.

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

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

RncFunction

g) Vadlid for packet switched traffic.
h) UMTS
4.1.9.3 The number of RAB related to the Iu release request for CS domain

a) This measurement provides the number of RAB related to the lu release request for CS domain. The measurement
is split into subcounters per traffic class.

b) CC

¢) Ontransmission by the RNC of aRANAP IU RELEASE REQUEST message for CS domain, each RAB related to
the RANAP IU RELEASE REQUEST message is added to the relevant measurement according to the traffic class
requested when the RANAP message IU RELEASE REQUEST is sent to the CS CN.

d) Each measurement is an integer value
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€) RAB.NbrluRelReqCS.Conv
RAB.NbrluRelReqCS.Strm
RAB.NbrluRelReqCS.I ntact
RAB.NbrluRelReqCS.Bgrd

f)  UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

g) Vadlidfor circuit switched traffic
h) UMTS

4.19.4 The number of RAB related to the Iu release request for PS domain

a) This measurement provides the number of RAB related to the lu release request for PS domain. The measurement
is split into subcounters per traffic class.

b) CC

¢) On transmission by the RNC of aRANAP IU RELEASE REQUEST message for PS domain, each RAB related to
the RANAP IU RELEASE REQUEST message is added to the relevant measurement according to the traffic class
requested when the RANAP message |lU RELEASE REQUEST is sent to the PS CN.

d) Each measurement isan integer value.

€) RAB.NbrluRelRegPS.Conv
RAB.NbrluRelRegPS.Strm
RAB.NbrluRelRegPS.I ntact
RAB.NbrluRelReqPS.Bgrd

f)  UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

g) Validfor packet switched traffic.
h)y UMTS

4.2 Void
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4.3 Signalling connection establishment

4.3.1 Attempted signalling connection establishments for CS domain

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

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

b) CC

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

d) A singleinteger value

e) SIG.AttConnEstabCS.

f) RncFunction

g) Validfor circuit switching.
h) UMTS

4.3.2 Attempted signalling connection establishments for PS domain

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

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

b) CC

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

d) A singleinteger value

€) SIG.AttConnEstabPS.

f) RncFunction

g) Validfor packet switching.
h) UMTS
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4.4 RRC connection establishment

4.4.1 RRC connection establishments

441.0 Introduction

The three measurement types defined in the clause 4.4.1.n are subject to the "2 out of 3 approach".

4411 Attempted RRC connection establishments
a) This measurement provides the number of RRC connection establishment attempts for each establishment cause.
b) CC

¢) Receipt of an RRC Connection Request message by the RNC from the UE. Each RRC Connection Request
message received is added to the relevant per cause measurement. The possible causes are included in
TS 25.331 [4]. 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 measurementsis supported, a sum
subcounter will be provided first.

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

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

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

g) Vadlid for circuit switched and packet switched traffic
h) UMTS

4412 Failed RRC connection establishments
a) This measurement provides the number of RRC establishment failures for each rejection cause.
b) CC

¢) Transmission of an RRC Connection Reject message by the RNC to the UE or an expected RRC
CONNECTION SETUP COMPLETE message not received by the RNC. Each RRC Connection Reject message
received is added to the relevant per cause measurement. The possible causes are included in TS 25.331 [4].
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 [4]). Each RRC connection which is not established
because the cell is going to Energy Saving mode is added to the measurement cause "EnergySaving” (not
specified in TS 25.331 [4])
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 aninteger value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

€) The measurement name has the form RRC.Fail ConnEstab.Cause
where Cause identifies the Rejection Cause.
The cause 'No Reply' isidentified by the .NoReply suffix.
The cause 'Energy Saving' isidentified by the .EnergySaving suffix.

ETSI



3GPP TS 32.405 version 13.1.0 Release 13 42 ETSI TS 132 405 V13.1.0 (2016-01)

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

g) Vadid for circuit switched and packet switched traffic.
h) UMTS.
i) One usage of this measurement isto support the coverage ratio (CR) calculation for EE coverage area
determination in [21].
4.4.1.3 Successful RRC connection establishments
a) This measurement provides the number of successful RRC establishments for each establishment cause.
b) CC

¢) Receipt by the RNC of a RRC CONNECTION SETUP COMPLETE message following a RRC establishment
attempt. Each RRC Connection Setup Complete message received is added to the relevant per cause
measurement. The possible causes are included in TS 25.331 [4]. 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 isan integer value. The number of measurementsis equal to the number of causes plus a
possible sum value identified by the .sum suffix.

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

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

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

i) One usage of this measurement is to support the coverage ratio (CR) calculation for EE coverage area
determination in [21].
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4.4.2 RRC connection establishment setup time

4421 RRC connection set-up time (Mean)

a)

b)
c)

d)

€)

f)

9)
h)

This measurement provides the mean time per establishment cause it takes for the RNC to establish a RRC
connection during each granularity period. The measurement is split into subcounters per establishment cause.

DER (n=1)

This measurement is obtained by accumulating the time intervals for every successful RRC connection
establishment per establishment cause between the receipt by the RNC from the UE of a"RRC CONNECTION
REQUEST" and the corresponding "RRC CONNECTION SETUP COMPLETE" message over a granularity
period using DER. The end value of thistime will then be divided by the number of successful RRC
connections observed in the granularity period to give the arithmetic mean, the accumulator shall be reinitialised
at the beginning of each granularity period. The measurement is split into subcounters per establishment cause,
see TS 25.331 [4].

UE UTRAN

RRC CONNECTION REQUEST

RRC CONNECTION SETUP

RRC CONNECTION SETUP COMPLETE >

Figure

Each measurement is an integer value.(in milliseconds)

RRC.AttConnEstabTimeMean.Cause
where Cause identifies the Establishment Cause.

UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic

UMTS

4.4.2.2 RRC connection set-up time (Max)

a)

b)

This measurement provides the maximum time per establishment cause it takes for the RNC in order to establish
a RRC connection during each granularity period. The measurement is split into subcounters per establishment
cause.

GAUGE

This measurement is obtained by monitoring the time intervals for each successful RRC connection
establishment per establishment cause between the receipt by the RNC from the UE of a"RRC CONNECTION
REQUEST" and the corresponding "RRC CONNECTION SETUP COMPLETE" message, see TS 25.331 [4].
The high tide mark of this time will be stored in a gauge, the gauge shall be reinitialised at the beginning of each
granularity period. The measurement is split into subcounters per establishment cause.
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d)

f)

9)
h)

UE

RRC CONNECTION REQUEST

ETSI TS 132 405 V13.1.0 (2016-01)

UTRAN

RRC CONNECTION SETUP

RRC CONNECTION SETUP COMPLETE

Figure

Each measurement is an integer value.(in milliseconds)

RRC.AttConnEstabTimeMax.Cause
where Cause identifies the Establishment Cause.

UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic

UMTS
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4.4.3 RRC connection usage

4.43.1 General

The amount of RRC connections can be used to indicate user loading levels.

4.4.3.2 RRC connection usage (Mean)

1)
2)
3)

4)
5)
6)

7)
8)

This measurement provides the average number of simultaneous RRC connections.
S

This measurement is obtained by sampling at a pre-defined interval, the amount of successful RRC connections
for each UtranCell and then taking the arithmetic mean.

A single integer value
RRC.MeanConn

UtranCelIFDD
UtranCelITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic
UMTS

4433 RRC connection usage (Maximum)

a)
b)
©)

d)
€)

f)

9)
h)

This measurement provides the maximum number of simultaneous RRC connections.
S

This measurement is obtained by sampling at a pre-defined interval, the amount of successful RRC connections
for each UtranCell and then taking the maximum.

A single integer value
RRC.MaxConn.

UtranCelIFDD
UtranCelITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic
UMTS

4.4.3.4 RRC connection usage per UE multi-mode/multi-RAT capability

a)

b)
©)

d)

This measurement provides RRC connection usage in utran cell per UE multi-mode/multi-RAT capability. The
measurement is split into subcounters per UE multi-mode/multi-RAT capability. (See TS 25.331 [4] Clause
10.3.3.41).

DER (n=1)

This measurement is obtained by accumulating the time intervals for every successful RRC connection between
the receipt of a RRC CONNECTION SETUP COMPLETE and transmission of the corresponding RRC
CONNECTION RELEASE message by the RNC. The possible UE multi-mode/multi-RAT capabilities are
included in TS 25.331 [4] Clause 10.3.3.41. One or more subcounters are stepped based on received UE multi-
mode/multi-RAT capabilities.

Each measurement is an integer value. (in seconds)
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€) RRC.ConnUsage.fdd

RRC.ConnUsage.tdd
RRC.ConnUsage.fdd-tdd
RRC.ConnUsage.supportOf GSM
RRC.ConnUsage.supportOfMulticarrier
RRC.ConnUsage.supportOfEUTRAFDD
RRC.ConnUsage.supportOfEUTRATDD

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

g) Validfor circuit switched and packet switched traffic
h)y UMTS
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4.5 RRC connection re-establishment

45.0 Introduction

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

45.1  Attempted RRC re-establishments

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

¢) Receipt by the RNC of a CELL UPDATE message using the Cell Update cause "Radio link failure". See
TS25.331[4].

d) A singleinteger value
€) RRC.AttConnReEstab.

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

g) Vadlid for circuit switched and packet switched traffic
h) UMTS

452 Failed RRC re-establishments

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

¢) Transmission of an RRC Connection Release message by RNC to the UE or an expected UTRAN Maobility
Information Confirm message not received by RNC from the UE. See TS 25.331 [4].
Each RRC Connection Release message received is added to the relevant per cause measurement. The possible
causes areincluded in TS 25.331 [4].
Each expected UTRAN Mobility Information Confirm message not received by the RNC is added to the
measurement cause 'No Reply' (not specified in TS 25.331 [4]).
The sum of all supported per cause measurements shall equal the total number of RRC re-establishment failures.
In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

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

€) The measurement name has the form RRC.Fail ConnReEstab.Cause
where Cause identifies the Failure Cause.
The cause 'No Reply' isidentified by the .NoReply suffix.

f) UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

g) Vadlid for circuit switched and packet switched traffic
h) UMTS
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45.3 Successful RRC re-establishments
a) This measurement provides the number of successful RRC re-establishments.
b) CC

c) Receipt by the RNC of aUTRAN MOBILITY INFORMATION CONFIRM inaCELL UPDATE procedure
using the value cause "Radio link failure". See TS 25.331 [4].

d) A singleinteger value
€) RRC.SuccConnReEstab.

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

g) Validfor circuit switched and packet switched traffic
hy UMTS
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4.6

RRC connection release

4.6.1  Attempted RRC connection releases on DCCH

a)

b)
©)

d)

f)

9)
h)

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

CcC

Transmission of an RRC CONNECTION RELEASE message by the RNC to the UE on DCCH. Each RRC
Connection Rel ease message sent on DCCH is added to the relevant per cause measurement. The possible causes
areincluded in TS 25.331 [4]. The sum of all supported per cause measurements shall equal the total number of
RRC Connection Release attempts on DCCH. In case only a subset of per cause measurementsis supported, a
sum subcounter will be provided first.

Each measurement is an integer value. The number of measurementsis equal to the number of causes plusa
possible sum value identified by the .sum suffix.

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

UtranCelIFDD
UtranCellITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic
UMTS

4.6.2  Attempted RRC connection releases on CCCH

a)

b)
©)

d)

€)

f)

9)
h)

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

CcC

Transmission by the RNC of an RRC CONNECTION RELEA SE 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
areincluded in TS 25.331 [4]. The sum of all supported per cause measurements shall equal the total number of
RRC Connection Release attempts on CCCH. In case only a subset of per cause measurements is supported, a
sum subcounter will be provided first.

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

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

UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic
UMTS
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4.7 RLC connection

4.7.1 Number of RLC blocks sent (per Mode)
a) This measurement provides the number of RLC blocks sent by the RNC including retransmitted blocks.
b) CC
¢) Transmission of RLC block, see TS 25.322 [10].

d) RLC.NbrBlocksSent.TM
RL C.NbrBlocksSent.UM
RL C.NbrBlocksSent. AM

€) A singleinteger value

f) RncFunction, per Mode (Transparent, Unacknowledged and Acknowledged).
g) Vadlid for packet switching and circuit switching.

h) UMTS

4.7.2 Number of RLC blocks Received (per Mode)
a) This measurement provides the number of received RLC blocks by the RNC.
b) CC
¢) Receipt of aRLC blocks from a peer entity and before any error checking, see TS 25.322 [10].

d) RLC.NbrBlocksReceived. TM
RLC.NbrBlocksReceived.UM
RL C.NbrBlocksReceived. AM

€) A singleinteger value

f) RncFunction per Mode (Transparent, Unacknowledged and Acknowledged).
g) Vadlid for packet switching and circuit switching.

h) UMTS

4.7.3 Discarded RLC blocks by RNC

a) This measurement provides the number of discarded RLC blocksin case of error detection in the RNC (uplink
transmission, RNC).

b) CC

c) Discard of areceived block in the RNC, see TS 25.322 [10].
d) RLC.DiscardedBlocksByRNC.

€) A singleinteger value

f) RncFunction

g) Validfor packet switching.

h) UMTS
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4.7.4 Number of Retransmitted RLC blocks in Acknowledge Mode

a) This measurement provides the number of retransmitted RLC blocksin RLC acknowledge mode, detected in
the UE and signalled to the RNC (downlink transmission, UE).

b) CC

c) Receipt of aNACK or SACK block from the peer entity (UE) , see TS 25.322 [10].
d) RLC.RetransmittedBlocksToUE.

e) A singleinteger value

f) RncFunction

g) Validfor packet switching.

h) UMTS
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4.8 Soft handover

4.8.1 Radio link additions to active link set (UE side)

481.0 Introduction

The three measurement types defined in the subclause 4.8.1.n for the radio link additions to active link set (UE side) are
subject to the "2 out of 3 approach™.

481.1 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 isonly valid for FDD mode.

b) CC

¢) Transmission of an ACTIVE SET UPDATE message (RRC) by the serving RNC to the UE. Within an ACTIVE
SET UPDATE message more than one radio link can be added. Each existing radio link addition information
element shall be considered separately (see TS 25.331 [4]).

d) A singleinteger value

e) SHO.AttRLAddJUESIde.

f) UtranCellFDD

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

4.8.1.2 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 isonly valid for FDD mode.

b) CC

¢) Receipt 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 [4]).

d) A singleinteger value

€) SHO.SuccRLAddJUESIde.

f) UtranCellFDD

g) Vadlid for circuit switched and packet switched traffic
h) UMTS

4.8.1.3 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 isonly valid for FDD mode.

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

- Each failed attempt to add aradio link shall be considered separately and added to the relevant per cause
measurement. Failure causes are defined within TS 25.331 [4].

- 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 [4]).

- Thesum of all supported per cause measurements shall equal the total number of 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 measurementsis equal to the number of causes supported
plus a possible sum value identified by the .sum suffix.

€) The measurement name has the form SHO.FailRLAdJJUESide.Cause
where Cause identifies the failure cause.
The cause 'No Reply' isidentified by the .NoReply suffix.

f) UtranCellFDD
g) Vadlid for circuit switched and packet switched traffic
h) UMTS
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4.8.2 Radio link deletions from active link set (UE side)

4821 Attempted radio link deletions from active link set (UE side)

a)

b)
©)

d)
€)
f)
9
h)

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

CC

Transmission of an ACTIVE SET UPDATE message (RRC) by the SERVING RNC to the UE. Within an
ACTIVE SET UPDATE message more than one radio link can be removed. Each existing radio link removal
information element shall be considered separately (see TS 25.331 [4]).

A single integer value

SHO.AttRLDelUESide.

UtranCellFDD

Valid for circuit switched and packet switched traffic
UMTS

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

a)

b)
©)

d)

f)
9)
h)

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

CcC

Receipt 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 [4]).

A single integer value

SHO.SuccRLDelUESide.

UtranCellFDD

Valid for circuit switched and packet switched traffic
UMTS
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4.8.3 Measurements related to the soft handover radio link

4.8.3.0 Introduction
The following measurements are provided at the best UTRAN cell of the active set (UE side).

The"best" FDD cell has the largest value when the measurement quantity is"EC/No" or "RSCP". On the other hand, the
"best" cell has the smallest value when the measurement quantity is"Pathloss'. See TS 25.331 [4].

The other UTRAN cell is other than the best UTRAN cell of active set (UE side).

4831 Mean number of the radio link established by the best UTRAN cell

a) This measurement provides the mean number of the radio link established by the measured UTRAN cell that is
the best UTRAN cell of active set (UE side).

b) SI.

¢) Thismeasurement is obtained by RNC sampling at a pre-defined interval the number of the radio link
established by the best UTRAN cell of active set (UE side), and then taking the arithmetic mean.

d) A singleinteger value

€) SHO.MeanNbrRLEstab.

f) UtranCellFDD

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

4.8.3.2 Mean number of the radio link established by other UTRAN cell

a) This measurement provides the mean number of the radio link established by other UTRAN cell that is other
than the best UTRAN cell of active set (UE side), also the best UTRAN cell of active set (UE side) is measured
UTRAN cell.

b) SI.

¢) Thismeasurement is obtained by RNC sampling at a pre-defined interval the number of the radio link
established by the other UTRAN cell that is other than the best UTRAN cell of active set (UE side), and then
taking the arithmetic mean.

d) A singleinteger value

€) SHO.MeanNbrRLEstabByOthCell.

f) UtranCellFDD

g) Validfor circuit switched and packet switched traffic
h) UMTS
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4.9 Radio link management procedures

49.1 Overview

49.1.1 Considered radio link management procedures
Performance Measurement definitions in subclause 4.9 are based on the TS 25.423 [6] and TS 25.433 [7].
The following paragraphs are of interest for this purpose:

- Radio Link Setup (NBAP);

- Radio Link Addition (NBAP);

- Radio Link Deletion (NBAP);

- Radio Link Setup (RNSAP);

- Radio Link Addition (RNSAP);

- Radio Link Deletion (RNSAP);

- RADIOLINK SETUP REQUEST (NBAP);

- RADIO LINK SETUP RESPONSE (NBAP);

- RADIOLINK SETUP FAILURE (NBAP);

- RADIOLINK ADDITION REQUEST (NBAP);

- RADIOLINK ADDITION RESPONSE (NBAP);

- RADIOLINK ADDITION FAILURE (NBAP);

- RADIOLINK DELETION REQUEST (NBAP);

- RADIOLINK DELETION RESPONSE (NBAP);

- RADIOLINK SETUP REQUEST (RNSAP);

- RADIOLINK SETUP RESPONSE (RNSAP);

- RADIOLINK SETUP FAILURE (RNSAP);

- RADIOLINK ADDITION REQUEST (RNSAP);

- RADIOLINK ADDITION RESPONSE (RNSAP);

- RADIOLINK ADDITION FAILURE (RNSAP);

- RADIOLINK DELETION REQUEST (RNSAP);

- RADIOLINK DELETION RESPONSE (RNSAP).
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These paragraphs show in particular the following diagrams:

CRNC Node B

RADIO LINK SETUP REQUEST

< RADIO LINK SETUP RESPONSE

Figure: Radio Link Setup procedure on lub, Successful Operation

CRNC Node B

RADIO LINK SETUP REQUEST

< RADIO LINK SETUP FAILURE

Figure: Radio Link Setup procedure on lub, Unsuccessful Operation

CRNC Node B

RADIO LINK ADDITION REQUEST

< RADIO LINK ADDITION RESPONSE

Figure: Radio Link Addition procedure on lub, Successful Operation

CRNC Node B

RADIO LINK ADDITION REQUEST

>

RADIO LINK ADDITION FAILURE
<

Figure: Radio Link Addition procedure on lub, Unsuccessful Operation
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CRNC Node B

RADIO LINK DELETION REQUEST

>

RADIO LINK DELETION RESPONSE
4

Figure: Radio Link Deletion procedure on lub, Successful Operation

SRNC DRNC

RADIO LINK SETUP REQUEST

RADIO LINK SETUP RESPONSE

Figure: Radio Link Setup procedure on lur, Successful Operation

SRNC DRNC

RADIO LINK SETUP REQUEST

RADIO LINK SETUP FAILURE

Figure: Radio Link Setup procedure on lur, Unsuccessful Operation

SRNC DRNC

RADIO LINK ADDITION REQUEST

>

< RADIO LINK ADDITION RESPONSE

Figure: Radio Link Addition procedure on lur, Successful Operation

SRNC DRNC

RADIO LINK ADDITION REQUEST

RADIO LINK ADDITION FAILURE

Figure: Radio Link Addition procedure on lur, Unsuccessful Operation
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SRNC DRNC

RADIO LINK DELETION REQUEST
g

RADIO LINK DELETION RESPONSE

=

Figure: Radio Link Deletion procedure on lur, Successful Operation

491.2 Relation between lub measurements and lur measurements

The following figure shows the relation between [ub interface and lur interface. There are two cases for SRNC
(CRNC1) to request radio link management activitiesin this figure.

In case (1), SRNC (CRNC1) sets up/adds/deletes radio links in NodeB1 and NodeB1 is directly controlled by SRNC
(CRNC1).

In case (2/2bis), NodeB2 is directly controlled by DRNC (CRNC?2). If SRNC (CRNC1) wantsto set up/add/delete radio
linksin NodeB2, SRNC (CRNCL1) will send request to DRNC (CRNC2), and DRNC (CRNC2) set up/add/delete radio
linksin NodeB2. In such case, if DRNC (CRNC2) failsto set up/add radio linksin NodeB2 and receives failure
message from NodeB2, DRNC (CRNC2) will send failure message back to SRNC (CRNC1). Furthermore if DRNC
(CRNC2) has problem inside and fails to send request to NodeB2, it will send failure message back to the SRNC
(CRNC1) directly.

lur
SRNC » DRNC
(CRNC1) 2 (CRNC2)
lub | (1) lub | (2bis)
y y
NodeB1 NodeB2

Figure: Relation between lub interface and lur interface

Subclause 4.9 has separated measurements for both lur interface and [ub interface. From the above figure and
description, we can see that the lub interface measurements and lur interface measurements overlap in some degree.
Based on maintenance requirements, these two kinds measurements are needed and they are useful for operatorsto
evaluate both the lub interface and lur interface, and to analyze all the failure cases they concern.
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4.9.2 Radio link setups on lub

49.2.0 Introduction

The three measurement types defined in the subclauses 4.9.2.n for radio link setups on lub are subject to the "2 out of 3
approach”.

49.2.1 Attempted radio link setups on lub

a) This measurement provides the number of attempted radio link setups on lub for each cell. This measurement
shall beincreased for each attempted radio link setup on lub. This measurement isvalid for FDD and TDD
mode.

b) CC

¢) Transmission of aRADIO LINK SETUP REQUEST message (NBAP) by the controlling RNC to the NodeB.
Withina RADIO LINK SETUP REQUEST message more than one radio link can be set up. Each existing radio
link information element shall be considered separately (see TS 25.433 [7]).

d) A singleinteger value
e) RLM.AttRL Setuplub.

f) UtranCellFDD
UtranCelITDDLcr
UtranCelITDDHcr

g) Validfor circuit switched and packet switched traffic
hy UMTS

49.2.2 Successful radio link setups on lub

a) This measurement provides the number of successful radio link setups on lub for each cell. This measurement
shall beincreased for each successful radio link setup on lub. This measurement isvalid for FDD and TDD
mode.

b) CC
¢) This measurement is based on two different events:

- Receipt of aRADIO LINK SETUP RESPONSE message (NBAP) sent by NodeB to the controlling RNC in
response to aRADIO LINK SETUP REQUEST message with one or more existing radio link information
elements. One RADIO LINK SETUP RESPONSE message can be related to more than one radio link. Each
radio link that is set up successfully shall be considered separately (see TS 25.433 [7]).

- Receipt of aRADIO LINK SETUP FAILURE message (NBAP) sent by NodeB to the controlling RNC in
response to aRADIO LINK SETUP REQUEST message with at least one Successful RL Information
Response information element. One RADIO LINK SETUP FAILURE message can be related to more than
oneradio link. Each radio link that is set up successfully shall be considered separately (see TS 25.433[7]).

d) A singleinteger value
€) RLM.SuccRL Setuplub.

f) UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

g) Validfor circuit switched and packet switched traffic
h) UMTS
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49.2.3 Failed radio link setups on lub

a)

b)

d)

€)

f)

9)
h)

This measurement provides the number of failed radio link setups on lub for each cell. This measurement shall
be increased for each failed radio link setup on lub. For each failure cause a separate measurement is defined.
Every failed radio link setup on lub shall be considered separately. This measurement isvalid for FDD and TDD
mode.

CcC

Receipt of aRADIO LINK SETUP FAILURE message (NBAP) sent by NodeB to the controlling 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 set up aradio link shall be considered separately. Failure causes are defined within TS 25.433 [7].

Each expected RADIO LINK SETUP RESPONSE or RADIO LINK SETUP FAILURE not received by the
controlling RNC is added to the measurement cause 'No Reply' (not specified in TS 25.433 [7]).

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

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

The measurement name has the form RLM .FailRL Setuplub.Cause
where Cause identifies the failure cause.

UtranCellFDD
UtranCellITDDLcr
UtranCelITDDHcr

Valid for circuit switched and packet switched traffic
UMTS
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4.9.3 Radio link setups on lur

4.9.3.0 Introduction

The three measurement types defined in the subclauses 4.9.3.n for radio link setups on lur are subject to the "2 out of 3
approach”.

4931 Attempted radio link setups on lur

a) This measurement provides the number of attempted radio link setups on lur for each cell. This measurement
shall beincreased for each attempted radio link setup on lur. This measurement is valid only for FDD mode.

b) CC

¢) Receipt of aRADIO LINK SETUP REQUEST message (RNSAP) sent by the serving RNC to the drift RNC.
Within aRADIO LINK SETUP REQUEST message more than one radio link can be set up. Each existing radio
link information element shall be considered separately (see TS 25.423 [6]).

d) A singleinteger value

e) RLM.AttRL Setuplur.

f) UtranCellFDD

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

4.9.3.2 Successful radio link setups on lur

a) This measurement provides the number of successful radio link setups on lur for each cell. This measurement
shall beincreased for each successful radio link setup on lur. This measurement is valid only for FDD mode.

b) CC
¢) This measurement is based on two different events:

- Transmission of aRADIO LINK SETUP RESPONSE message (RNSAP) by the drift RNC to the serving
RNC inresponseto aRADIO LINK SETUP REQUEST message with one or more existing radio link
information elements. One RADIO LINK SETUP RESPONSE message can be related to more than one
radio link. Each radio link that is set up successfully shall be considered separately (see TS 25.423 [6]).

- Transmission of a RADIO LINK SETUP FAILURE message (RNSAP) by the drift RNC to the serving RNC
inresponseto aRADIO LINK SETUP REQUEST message with at least one Successful RL Information
Response information element. One RADIO LINK SETUP FAILURE message can be related to more than
oneradio link. Each radio link that is set up successfully shall be considered separately (see TS 25.423 [6]).

d) A singleinteger value

€) RLM.SuccRL Setuplur.

f) UtranCellFDD

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

4.9.3.3 Failed radio link setups on lur
a) This measurement provides the number of failed radio link setups on lur for each cell. This measurement shall be

increased for each failed radio link setup on lur. For each failure cause a separate measurement is defined. Every
failed radio link setup on lur shall be considered separately. This measurement isvalid only for FDD mode.
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b)

d)

€)

f)
9)
h)

CC

Transmission of a RADIO LINK SETUP FAILURE message (RNSAP) by the drift RNC 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 set up aradio link shall be considered separately. Failure causes are defined within TS 25.423 [6].

The sum of al supported per cause measurements shall equal the total number of failures. In case only a subset
of per cause measurements is supported, a sum measurement subtype will be provided first.

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

The measurement name has the form RLM .FailRL Setuplur.Cause
wh