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pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to 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.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

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 ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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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 3" Generation Partnership Project Technical Specification
Group Services and System Aspects, Telecommunication Management; as identified below:

TS 28.520: Telecommuni cation management; Performance Management (PM) for mobile networks that
include virtualized network functions; Requirements.

TS 28.521.: Telecommunication management; Perfor mance M anagement (PM) for mobile networ ks that
include virtualized network functions; Procedures.

TS28.522: Telecommunication management; Performance Management (PM) for mobile networks that
include virtualized network functions; Stage 2.

TS28.523: Telecommuni cation management; Performance Management (PM) for mobile networks that
include virtualized network functions; Stage 3.
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1 Scope

The present document specifies the Performance Management procedures for mobile networks that include virtualized
network functions S.

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- 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 TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 32.412:"Telecommunication management; Performance Management (PM) Integration
Reference Point (IRP): Information Service (19)".

[3] ETSI GSNFV-IFA008 V2.1.1 (2016-10): "Network Function Virtualization (NFV); Management
and Orchestration; Ve-Vnfm Reference Point - Interface and Information Model Specification”.

[4] 3GPP TS 32.302: "Telecommunication management; Configuration Management (CM)
Notification Integration Reference Point (IRP); Information Service (1S)".

[5] 3GPP TS 32.342: "Telecommunication management; File Transfer (FT) Integration Reference
Point (IRP); Information Service (1S)".

[6] 3GPP TS 32.426: " Telecommunication management; Performance Management (PM);
Performance measurements Evolved Packet Core (EPC) network™.

[7] 3GPP TS 28.500: "Telecommunication management; Concept, architecture and requirements for
mobile networks that include virtualized network functions'

3 Definitions and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], in 3GPP TS 28.500
[7] and the following apply. A term defined in the present document takes precedence over the definition of the same
term, if any, in 3GPP TR 21.905 [1] or in 3GPP TS 28.500 [7].

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], in 3GPP TS 28.500 [3] and
the following apply. An abbreviation defined in the present document takes precedence over the definition of the same
abbreviation, if any, in 3GPP TR 21.905 [1] or in 3GPP TS 28.500 [7].

4 Performance Management procedures

4.1 Introduction

The procedures listed in clause 4, as some of al the possibilities, are not exhaustive.

ETSI
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4.2 Threshold creation for monitoring the 3GPP NF
performance measurements related to VR

Figure 4.2-1 depicts a procedure that describes how the 3GPP NF performanc measurements related VR threshold
crossing notification is generated. If the threshold is created to monitor a performance measurement directly without
association with a PM job, then step 1 to 4 are not needed:

1. NM sendsarequest to EM to create a measurement job (see clause 7.3.1 of [2]) to collect the 3GPP NF
performanc measurements related VR. The job is defined by the parameters, such asi OCNane and
i OCl nst ancelLi st ... etc. aslisted in clause 7.3.1.2 of [2].

2. EM sendsarequest with sour ceSel ect or, per f or manceMetri ¢, per f or manceMetri cG oup,
col I ecti onPeri od,reportingPeriod,reporti ngBoundary (seeclause7.6.2.2 of [3]), to VNFM
to create a PM jab to collect VNF/VNFC PM datarelated to VR.

3. VNFM sends aresponse with pmiobl d (see clause 7.6.2.3 of [3]) to EM to indicate the PM job that has been
created.

4. EM sends aresponse to NM withj obl d that is mapped from pmJobl d, and st at us = Success (see clause
7.3.1.30f [2]).

5. NM sends arequest to EM to create thresholds (see clause 7.4.1 of [2]) that are defined by parameters, such as
i OCNane, i OCl nst anceli st,andt hr eshol dI nf oLi st (seeclause 7.4.1.2 of [2]) to monitor the 3GPP
NF performance measurements related VR.

6. EM sends arequest to VNFM with sour ceSel ect or, per f ormanceMetri c,t hreshol dType,
t hreshol dDet ai | s (seeclause 7.6.7.2 of [3]), to create the threshol ds for monitoring the measurement
types specified in sour ceSel ect or.

7. VNFM sends aresponse to EM witht hr eshol dI d (see clause 7.6.7.3 of [3]) to indicate the identifiers of
thresholds that have been created.

8. EM sends aresponse to NM with noni t or | d, and st at us = Success (see clause 7.4.1.3 of [2]).

9. NM sends arequest to EM to subscribe the 3GPP NF performance measurements related VR threshold crossing
notification (see clause 6.3.1 of [4]).

10.EM sendsarequest withf i | t er (seeclause 7.6.4.2 of [3]) to VNFM to subscribe the VNF/VNFC performance
information related VR threshold crossing notification.

11.VNFM sends aresponse with subscri pti onl d (seeclause 7.6.4.3 of [3]) to EM to indicate the notification
subscription that has been subscribed.

12. EM sends aresponse to NM to indicate that the 3GPP NF performance measurements related VR threshold
crossing notification has been subscribed (see clause 6.3.1 of [4]).

13. VNFM sends anotification witht hr eshol dI d, cr ossi ngDi recti on, obj ect | nstancel d,
performanceMetri c, perf or manceVal ue (seeclause 9.7.9.3 of [3]) to EM to indicate the threshold
identified by obj ect | nst ancel d has been crossed.

14. EM sends a notification with the object instance ID to NM to indicate that the threshold identified by object
instance has been crossed.
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8. Response of threshold creation
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related To VR

6. create a threshold for monitoring the
VNF/VNFC performance measurements

>

/- Response of threshold creation

<

9. Subscribe the threshold crossing

measurements related to VR

notification of a 3GPP NF performancs

| 12. Response of notification subscription

» 10. Subscribe the threshold crossing
notification of a VNF/VNFC performance
measurements related to VR

>

| 11. Response of notification subscription

14. Threshold crossing notification

| 13. Threshold crossing notification

Figure 4.2-1: 3GPP NF performance measurements related VR threshold crossing notification
procedure

4.3 VNF PM data related to VR job creation procedure

Figure 4.3-1 depicts a procedure that describes how VNF PM datarelated to VR job is created:

1. EM sends a CreatePmJobRequest to VNFM with the following parameters (see clause 7.6.2.2 of [3]) to create a

PM job:

- sourceSel ect or : It identifies the VNF/VNFC for which the PM datais to be collected.

- performanceMetri c or performanceMet ri cG oup: It definesthe type of performance metric(s),

or the group of performance metric(s). Only one of the two is present.

- col l ectionPeri od: it specifies the periodicity at which the VNFM will collect performance
information.

- reportingPeri od: It specifiesthe periodicity at which the VNFM will report to the EM about
performance information,

- reportingBoundary: Itidentifies aboundary after which the reporting will stop, and is optional.

2. VNFM sends a CreatePmJobResponse to EM with pmJobl d (see clause 7.6.2.3 of [3]) to indicate the PM job
that has been created.
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EM VNFM

1. CreatePmJobRequest

42. CreatePmJobResponse

Figure 4.3-1: VNF PM data related to VR job creation procedure

4.4 VNF PM data related to VR subscription procedure

Figure 4.4-1 depicts a procedure that describes howto create a subscription to monitor VNF PM datarelated to VR:

1. EM sendsa SubscribeRequest to VNFM withf i | t er (see clause 7.6.4.2 of [3]) to subscribe the VNF PM data
related to VR available notification.

2. VNFM sends a SubscribeResponse to EM with subscri pti onl d (seeclause 7.6.4.3 of [3]) to indicate the
notification subscription that has been subscribed.

EM VNFM

1. SubscribeRequest

\4

2. SubscribeResponse

Figure 4.4-1: subscription for VNF PM data related to VR procedure

4.5 VNF PM data related to VR available notification procedure

Figure 4.5-1 depicts a procedure that describes how VNF PM datarelated to VR available notification is generated. EM
has subscribed to receive the notification from VNFM. NM has subscribed to receive the notification from EM:

1. VNFM invokes an operation called Notify (see clause 7.6.5 of [3]) to send a
Performancel nformationAvailableNotification to EM (see clause 9.7.8 of [3]) with obj ect | nst ancel d, the
identifier of the VNF or VNFC instances (see clause 9.7.8.3 of [3]), to indicate the VNF PM datarelated to VR
identified by obj ect | nst ancel d isavailable.

2. EM invokes a notification called notifyFileReady (see clause 6.5.1 of [5]) to NM with obj ect i nstance
| Ds to indicate that the VNF PM data related to VR identified by object instance ID is available.

NM EM VNFM

1. Notify

2. notifyFileReady

Figure 4.5-1: VNF PM data related to VR available notification procedure

4.6 PM job deletion for VNF/VNFC performance measurements
related to VR

Figure 4.6-1 depicts a procedure PM job deletion for VNF/V NFC performance measurements related to VR.

1. EM sends a DeletePmJobRequest to VNFM with the pmJ obl d (see clause 7.4.3.2 of [3]) to identify the PM jobs
to be deleted.
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2. VNFM sends a DeletePmJobResponse to EM with del et edPmlobl d (see clause 7.4.3.3 of [3]) to identifiy the
PM jobs that have been deleted.

EM VNFM

1. DeletePmJobRequest

h 4

:2. DeletePmJobResponse

Figure 4.6-1: PM job deletion for VNF/VNFC performance measurements related to VR

4.7 Measurement job suspension for 3GPP NF performance
measurements related to VR

Figure 4.7-1 depicts a procedure on measurement job suspension for 3GPP NF performance measurements related to
VR:

1. NM invokesthesuspendMeasur enent Job operation (see clause 7.3.3 of [2]) withj obl d to request EM to
suspend the measurement job for 3GPP NF performance measurements related to VR.

2. EM stops the reporting of the measurement result data for the measurement job identified by thej obl d.

3. EM responsesthe suspendMeasur enment Job operation (see clause 7.3.1 of [2]) to NM with the result of the
measurement job suspension.

NM EM

1. suspendMeasurement)ob request

2. Stop the reporting of the
measurement result data
for the measurement job

3. suspendMeasurementlob response

Figure 4.7-1: Measurement job suspension for 3GPP NF performance measurements related to VR

4.8 Measurement job resumption for 3GPP NF performance
measurements related to VR

Figure 4.8-1 depicts a procedure on measurement job resumption for 3GPP NF performance measurements related to
VR:

1. NM invokesther esumeMeasur enent Job operation (see clause 7.3.3 of [2]) withj obl d to request EM to
resume the measurement job for 3GPP NF performance measurements related to VR.

2. If the PM jobs used to support the measurement job identified by thej obl d do not exist anymore, EM requests
VNFM to create the PM job(s), according to the procedure defined in clause 4.3.

3. EM resumes the reporting of the measurement result data for the measurement job identified by thej obl d.

4. EM responsesther esumeMeasur enent Job operation (see clause 7.3.1 of [2]) to NM with the result of the
measurement job resumption.
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NM EM VNFM

1. resumeMeasurementJob request

>

R -
I 2. If the PM jobs used to support the :
I measurement job identified by the jobld do not |

exist, EM requests VNFM to create the PM job(s) |
| according to the procedure defined in clause 4.3. |

.___l. ___________________ -

3. Resume the reporting of the
measurement result data for the
measurement job

4. resumeMeasurementlob response

Figure 4.8-1: Measurement job resumption for 3GPP NF performance measurements related to VR

4.9

Performance alarm notification procedure for NF
performance measurements related to VR

Figure 4.9-1 depicts a procedure that describes how EM can generate a performance alarm when threshold crossing
notifications are received from VNFM. It is assumed that EM has subscribed to receive the threshold crossing
notification from VNFM:

1

VNFM sends a Threshol dCrossedNotification with the following parameters (see clause 9.7.9.3 of [3]) to EM to
indicate the threshold that has been crossed:

t hr eshol dl d: identifies the threshold which has been crossed.

- crossingDi recti on: indicates whether the threshold was crossed in upward or downward direction.
- obj ectl nstancel d: identifiesthe VNF or VNFC instance for which the threshold has been crossed.
- performanceMetri c:indicates the performance metric associated with the threshold.

- performanceVal ue: indicates the value of the metric that resulted in threshold crossing.

EM mapsthe per f or manceVal ue to the performance measurements for 3GPP NF related to VR, and
determines whether or which alarm notification (i.e., not i f yNewAl ar m not i f yChangedAl ar m or
noti fyC ear edAl ar m for the measurements defined in TS 32.426 [6]) should be sent to NM (see Annex B
in[2]), based on the Thr eshol dMbni t or created by NM (seeclause 7.4.1.1in[2)]).

Note: How EM to perform mapping depends on the definition/specification of " performance measurements for

3.

3GPP NF related to VR" and of performanceMetric, which are not defined in the present specification.
If an alarm needs to be generated:
3.1. EM savesthe performance alarmto the Al ar i st .
3.2.a If the performance alarm isanew alarm, then EM sends a notifyNewAlarm notification to NM.

3.2.b. If the performance alarm is a changed alarm, then EM sendsto NM either a notifyChangedAlarm
notification, or notifyClearedAlarm follow by a notifyNewAlarm notifications if notifyChangedAlarmis
not supported.

3.2.c. If the performance alarm isa cleared alarm, then EM sends a notifyClearedAlarm notification to NM.
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NM EM VNFM

1. Notify (ThresholdCrossedNotification)

2. Mapping of threshold
crossing notification to
performance alarm

Alt ) (An alarmis generated)

S .
3.1 Save the alarm to Alarmlist

Alt ) (New alarm)
o _ _32anotifyNewAlarm |
(Changed alarm)
« _ _ _32bnotifyChangedAlarm
(Cleared alarm)
. _ _ _32cnotifyClearedAlarm

L

Figure 4.9-1: Performance alarm notification procedure
for NF performance measurements related to VR
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