ETSI TS 132 451 v12.0.0 201410

ETSI__ )
-

TECHNICAL SPECIFICATION

Q
4\@ N
$ 0%
R S
R X

Universal Mobile Teleco m\@nlcat_'gﬁf}s‘\System (UMTYS);
QQV. {#%T E‘z{\é §8’;\"’;'
Telecommunication management;
Jndicators:(KPJ) for Evolved Universal

Key Performance@

Terrestrial‘Radio Ac@%@@«Network (E-UTRAN);
Requirements
(3GPP TS 32.6\1;51Wersion 12.0.0 Release 12)
. &0

S
]
\\(&qﬁb

AN

x t4DVANCED
" \5 _ 1te.

A GLOBAL INITIATIVE


K-���!�$�`T�u�͵�����|���,�H��������l��'������7{-�k��4�u��X�\P��Q\�u������V�Rߑ/c���q~�ZiH�������Q��,��"�J��Z����

3GPP TS 32.451 version 12.0.0 Release 12 1 ETSI TS 132 451 V12.0.0 (2014-10)

Reference
RTS/TSGS-0532451vc00

Keywords
LTE, UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +33 4 92 94 42 00 . Fax: +33 4 93 65 4716

Siret N° 348 623 562 00017 - NAF 742 €
Association abutynon Jucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present documient can be downloaded from:
http://www.etsi.org

The present document may be made available’in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall hot be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2014.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


�R��o�5�	0���`�ka)���t���ϒX�"ja7��~�P���W�����q�~��Rl�7v���1�����ŒV*=���X���`���B�[)c��A&�m���������q���-���0�b��-

3GPP TS 32.451 version 12.0.0 Release 12 2 ETSI TS 132 451 V12.0.0 (2014-10)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee

can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

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

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the .corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETSI identities can be foundtinder
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not™,"should", "shelild net''s"may", "may not", "need", "need not", "will",
"will not", "can" and "cannot" areto be.interpreted as described in'clause 3.2 of the ETSI Drafting Rules (Verba forms
for the expression of provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


����{��I�B߽���;O�����W� C&���	_���NI�u���.i�n�&�M�d��"qw�j�Xq�������8��3�-�O��0�i󅏍KO����5�mfT�n�vh��p��
`ե�����

3GPP TS 32.451 version 12.0.0 Release 12 3 ETSI TS 132 451 V12.0.0 (2014-10)

Contents

Intellectual Property RIGNES.... ..ottt bbb e s 2
01 Yo (o SR 2
Modal VErDS TEMINOIOQY.......ccveeeicie ettt et e st e e ae et e s aeete s se e e e steeneetesteensesseeneessesnenans 2
=11 o SRR 4
1100 o A o o ST 4
1 o0 0L SR 5
2 REFEIBINCES ......cee ettt ettt a bt b e et b e st e e et e e Rt e be e b e nE e be e et e e e neenenreebeneens 5
3 Definitions and aDbreVIBLIONS...........eieereieeese et e e eesteereetesneeneeseesneeneeseeenes 5
31 D= 1T T (0] 1SS 5
3.2 ABDIEVIBLIONS ...ttt e Rt Rt n e n e 5
4 (S 0V VL= SRS 6
5 S (U= 101 1 £ S = SRS 6
51 KPI Category "ACCESSIDIITY ......ceeiiieeireer et T ety ettt bbb e e 6
511 S Y AN 2 I A o=\ ] o ] 1 U s o g P 6
5111 BUSINESS |€VEl reqUIrEMENTS......cvoiveeee e e 0t et 6
5112 Specification Vel reqQUITEMENLS ... 5l.e . @i e iabe e ettt sttt b e bt b e e 6
51.1.3 UL or= ST 0 [-Sor ] o)1 o o O o o S 6
5.2 KPI Category 'RetaiNability’ .........cooo it e e e e e teste st te s e s sre e s e et e ena e e e enaesnaenreenean 7
521 E-RAB RetaiNabiliTy .......cooveus B e R e 00T hi0e e i3 sttt b et b et nene e 7
5211 BUSINESS |EVEl FEOUITEIMENES. ... ot Ao aies e s e ereesseesseesseessesseesseesseesseenseenseassesseassenssensenssesnensnnssnes 7
5212 Specification |evel reqUIrEMERALS. ... o i A e ereeeeeseeseeseeteeseeseesteesseesessesaesreesneesseenseesenns 7
5.2.1.3 UL oY= S T 0[S o ] oK e S 7
53 KPI Category TNEEOIITY ... e i s s fe et bbb 7
531 E-UTRAN IP Throughput .................s..s - PSSP 7
5311 BUSINESS |EVE] TE0UITEMIENTS ... o0 il ettt bbb e 7
5312 SPeCifiCation [EVEl FEQUITEIMBIITS /. ... ettt bbbt b e 8
5313 USE CASE AESCIIPLION ... ik b ettt ettt bbb et b et b et b s b et b e e e bt ne e 8
5.3.2 E-UTRAN TP LBLENCY ...t ehetseeeeueeetetesureesustesseesuseesseesuseesseesaseesseesasessseesabessaneessesaaseesnseesaseesnseesnseesnneesn 9
5321 BUSINESS |@VEl FEQUITEIMENLS........ccieiie ettt ee e e e s te e ae et e enaeeseassa e reeseeneeeneesnnesnes 9
5.3.2.2 SPeCIfication |EVEl rEQUITEIMENTS.........coiieeee et e e st e e e eesaaesneesneesreereenneens 9
5.3.2.3 L0 LS e o= S o [Sor ] o1 o o O 9
54 KPI Category "AVaAHBDIHTTY" ..ottt 10
541 E-UTRAN Cell AVAIHBDIHILY ....vcveeeeeiiiieee et 10
5411 BUSINESS |EVE] FEOUITEMENTS.......eiiieiitereeeet ettt ettt b e st b e et e et s e e b e b nnenen 10
5412 SPeCification [EVEl FEQUITEIMENTS.........cii it b e 10
54.1.3 USE CASE ESCIIPLION ...ttt et b bbb b b e e bt b e e eb e sb e e et e nbe e b e sbennenens 10
55 KPI Category "IMODITITY" ......c.oiieeeereeeet et bbbt b et b bbb ens 10
551 E-UTRAN MODIHTTTY ...ttt ettt sa et et e s e e e seesbesneeseeneeneeneen 10
5511 BUSINESS |EVE] FEOUITEMENTS......ueiiieiteeeeet ettt et b et b e ettt se e eb e s e e b e sbennenea 10
55.1.2 Specification |eVEl FEQUITEIMENTS.........ccce ettt sre e ee e enaeeneesreenneas 10
55.1.3 (0L =Y or= S 0[S o ] o 11 o o SRS 11
Annex A (informative): ChangE NISLONY ..o 12
[ 1S 0] Y PSSR 13

ETSI


���g?
�%E$�v���7'���֙C	��Y<�4�M����������Fܟ�+2��'��\�n�c���n�ö��}�;I 	�W�ӆ�9$��B�nBs��3倆k�������7[p���*�;%�!

3GPP TS 32.451 version 12.0.0 Release 12 4 ETSI TS 132 451 V12.0.0 (2014-10)

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 incorperated in the document.

Introduction

The present document is part of a mulit-part.deliverable coveringthe 3™ Generation Partnership Project; Technical
Specification Group Services and System Aspects; Telecommunication management; as identified below:

32.451: Key Performance-ndicators (KPI) for~E=UTRAN; Requirements;
32.450: Key Performance I ndicators (K Pl):for E-UTRAN; Definitions.
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1 Scope

The present document specifies requirements (business level requirements, specification level requirements and use
case descriptions) related to Key Performance Indicators (KPIs) for E-UTRAN.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

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

o For aspecific reference, subsequent revisions do not apply.

e 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 refersto the latest version of that document in the same
Release as the present document.

[1] ITU-T Recommendation E.800: "Terms and Definitions rel ated-to Quality of Service and Network
Performance including Dependability’
[2] 3GPP TS 21.905: "Vocabulary for, 3GPP:Specifications’.
3 Definitions and:abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [2] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [2].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [2] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[2].

DRX Discontiuous Reception

eNB E-UTRAN Node B

EPS Evolved Packet System

E-RAB E-UTRAN Radio Access Bearer
E-UTRAN Evolved UTRAN

GBR Guaranteed Bit Rate

KPI Key Performance Indicator

KQI Key Quality Indicator

LTE Long Term Evolution

RAT Radio Access Technology

TTI Transmission Time Interval

UE User Equipment

UMTS Universal Mobile Telecommunications System
UTRAN UMTS Radio Access Network
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4 KPI overview

The following KPI categories are covered by the present document:
. Accessibility (see the definitionin[1]).
. Retainability (see the definition in [1]).
. Integrity (seethe definitionin [1]).
e  Availability

. Mobility

5 Requirements

5.1 KPI Category 'Accessibility’

51.1 E-RAB Accessibility

51.1.1 Business level requirements

If an end user cannot access a serviceit is hard to charge for the servicexAlso; if it happens often that an end-user
cannot access the provided service, the end-user:might.change wirel ess subscription provider, i.e. loss of income for the
network operator.

Hence, to have a good accessibility of the services isimportant from abusiness point of view. This measurement assists
the network operator with information about the accessibility provided to their customers.
5.1.1.2 Specification level requirements

The accessibility of an end-user application cevers:a wider areathan just the E-UTRAN part. Hence it isimportant to
realize that a KPI for thisin E-UTRAN shall belimited to the parts that E-UTRAN has control of, i.e. the EEFUTRAN
KPI shall be defined so that it indicatesthe EEUTRAN contribution to the end-user impact, NOT attempt to take
responsibility of the whole end-to-end part ‘of service accessihility.

The service provided by E-UTRAN for this KPI shall be E-RAB.
It shall be possible to measure the accessibility of E-RABsin E-UTRAN.
Accessibility measurement should be available as a success rate for the attempts.

Asfor defining an attempt, it shall be considered an attempt first when the eNodeB can be certain that is arequest for an
E-RAB.

Asfor defining a success, it shall be considered a success when the eNodeB have completed its task to setup resources
and the result of the E-RAB establishment can be informed to the requester of the E-RAB.

The KPI shall be available per QoS group.

5.1.1.3 Use case description

In providing end-user services to wireless end-users, the first step is to get access to the wireless service. First after
access to the service has been performed, the service can be used.

If an accessibility measurement is not considered OK, then the network operator can investigate which steps that are
required to improve the accessibility towards their customers.

This measurement should be used for observing the impact of E-UTRAN on end-users service accessibility.
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5.2 KPI Category 'Retainability’

5.2.1 E-RAB Retainability

5.21.1 Business level requirements

If an end user isinterrupted often during use of a service, or the service is aborted during use, the time the serviceis not
provided could be hard to charge for. Also if it happens often that an end-user isinterrupted or aborted at service useit
might change wirel ess subscription provider, i.e. loss of income for the network operator.

Hence to have a good retainability of the servicesisimportant from a business point of view. This measurement assists
the network operator with information about the retainability provided to their customers.

5.2.1.2 Specification level requirements

The retainability of an end-user application covers awider areathan just the E-UTRAN part. Hence it isimportant to
realize that a KPI for thisin EFUTRAN shall be limited to the parts that E-UTRAN has control of, i.e. the EEFUTRAN
KPI shall be defined so that it indicates the E-UTRAN contribution to the end-user impact, NOT attempt to take
responsibility of the whole end-to-end part of service retainability.

The service provided by E-UTRAN for this KPI shall be E-RAB:

Since the keep-alive possibilities of E-RABS, i.e. DRX‘are available, it is probable that E-RABs are kept alive much
longer than they are used for transmitting data. With an'extreme setting of thiskeep-alive functionality it can lead to
that basically all E-RAB releases are doomed to.beabnarmal (thetnormal system releases do not exist if keep-aiveis
set very long).

Hence the definition isto only count it as'abnormal releases whenthere was actually an impact on the end-user.

The preferred normalization of abnermal releases of the.service shall be time unit of transfer between abnormal
releases, i.e. abnormal releases per served session time:

The KPI shall be available per QoS group.

5.2.1.3 Use case description
When a service is used it isimportant that it is not interrupted or aborted.

If aretainability measurement is not considered OK, then the network operator can investigate which steps that are
required to improve the retainability towards their customers.

This measurement should be used for observing the impact of E-UTRAN on end-users service retainability.

5.3 KPI Category 'Integrity'

5.3.1 E-UTRAN IP Throughput

5.3.1.1 Business level requirements

If an end user often experiences low quality during use of a service, the end-user might change wireless subscription
provider, i.e. loss of income for the network operator.

Hence to have agood integrity of the servicesisimportant from a business point of view. This measurement assists the
network operator with information about the integrity provided to their customers.

ETSI
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53.1.2 Specification level requirements

The integrity of an end-user application covers awider areathan just the E-UTRAN part. Hence it isimportant to
realize that a KPI for thisin E-UTRAN shall be limited to the parts that E-UTRAN has control of, i.e. the E-UTRAN
KPI shall be defined so that it indicates the E-UTRAN contribution to the end-user impact, NOT attempt to take
responsibility of the whole end-to-end part of service integrity.

The service provided by E-UTRAN for this KPI shall be delivery of IP packets.

To make the measurement on a Black Box level for the eNB it should be measured on [P level (i.e. volume part in
throughput measurement shall be IP volume).

The measurements shall be defined so that impact of file size is excluded.
E.g. Current speed allows maximum 1 500 B per TTI:

1) Transfer timefor 1 500 Byteisthen 1 TTI.

2) Transfer timefor 1 501 Byteisthen 2 TTls.

Hence the measurement can be size dependent, unless care is taken, even if the service is the same in both cases. Hence
amethod to exclude thisis required.

The measurement shall be defined so that impact of burstyness on incoming dataflow:is excluded (i.e. time when the
eNodeB does not have anything to transmit shall not be includediin'any calculations,’see T_Idle in figure below).

Buffer fillness Tldle

Session

The measurements shall be defined so that impact of transport network problems are excluded (from the eNodeB this
will just look like a bursty application since the transport network is not dimensioned to continuously fill the radio
interface).

The measurements shall be defined so that impact from methods used to reduce the rate of the packet flow to the eNB,
e.g. Rate Policing in the Core Network, is excluded (from the eNodeB this will just look like a bursty application since
the incoming user plane data will not come often enough to continuoudly fill the radio interface).

If methods to reduce the rate of the packet flow are performed by the eNB, e.g. rate shaping, it shall be possible to see
thisin the Throughput KPI. These samples shall be possible to filter out from the other 'non rate shaped' samples.

The KPI shall be available per QoS group

5.3.1.3 Use case description

When a serviceis used it isimportant that the quality of the service is acceptable. E.g. for non-GBR services, one of the
important integrity measurements is Throughput.

If an integrity measurement is not considered OK, then the network operator can investigate which steps that are
required to improve the quality provided to their customers.
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