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The copyright and the foregoing restriction extend to reproduction in all media.
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Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR 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 ETS| 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 constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under https.//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" areto beinterpreted as described in clause 3.2 of the ETS| 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.
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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:

TS28.510: Telecommunication management; Configuration Management (CM) for mobile networks that include
virtualized network functions; Requirements.

TS28511: Telecommunication management; Configuration M anagement (CM) for mobile networ ks that
include virtualized network functions; Procedures.

TS28.512: Telecommunication management; Configuration Management (CM) for mobile networks that include
virtualized network functions, Stage 2.

TS28.513: Telecommunication management; Configuration Management (CM) for mobile networks that include
virtualized network functions; Stage 3.

ETSI
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1 Scope

The present document specifies the Configuration Management (CM) procedures for mobile networks that include
virtualized network functions.

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
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 28.510: "Telecommunication management; Configuration Management (CM) for mobile
networks that include virtualized network functions; Requirements"

[3] GSNFV-IFA 008 (V2.1.1) (2016-10): "Network Functions Virtualisation (NFV); Management
and Orchestration; Ve-Vnfm Reference Point — Interface and Information Model Specification”.

[4] 3GPP TS 28.526: " Telecommunication management; Life Cycle Management (LCM) for mobile
networks that include virtualized network functions; Procedures’.

[5] 3GPP TS 32.602: "Telecommunication management; Configuration Management (CM); Basic CM
Integration Reference Point (IRP); Information Service (1S)".

[6] 3GPP TS 32.662: " Telecommunication management; Configuration Management (CM); Kernel
CM Information Service (1S)".

[7] 3GPP TS 28.500: "Telecommunication management; Management concept,, architecture and
reguirements 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] and in 3GPP TS

28.500 [7] and the following apply. A term defined in the present document takes precedence over the definition of the
sameterm, 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] and in 3GPP TS 28.500 [7]
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].
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4 Configuration Management procedures

4.1 Introduction

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

4.2 MO configuration procedure

This procedure shows how to configure the attributes of the existing MO corresponding to aVNF instance.
Main steps for MO configuration:

1) NM sendsarequest of configuring the attributes of the existing MO corresponding to a V NF instance to EM,
this request includes relevant parameters for the MO configuration.

2) When EM receives the MO configuration request, it configures the attributes of the existing MO.

3) EM responds the result of the MO configuration to NM.

NM EM NE(VNF)

1.MO configuration request

2.Configure the attributes of
the MO

3.MO configuration
response

A

Figure 4.2-1: MO configuration procedure

4.3 Procedure of updating MOI(s) after a VNF is scaled

This procedure shows how to update corresponding MOI(s) after a VNF is scaled. The procedure can be triggered by
NM or EM.

Scenario 1: Triggered by NM
The use case for scenario 1isin clause 6.4.5 of [2]. In this case, the main steps of the procedure are:

1) NM receives the message indicating the VNF instance has been scaled from NFV O (refer to step 3 of procedure
inclause 4.2.3.3 of TS 28.526 [4]).

2) NM decides the MOI(s) corresponding to the subject VNF instance need to be updated.
3) NM sends arequest to EM to update the MOI(s) corresponding to the subject VNF instance.
4) EM updates the attributes of the MOI(s) corresponding to the subject VNF instance.

5) EM sends the notification to NM about the update of the MOI(s).

ETSI
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NOTE: The assumption of this scenario isthat NM can know the relationship between VNF instance and
corresponding MOI(S).

NM EM NFVO

1. Notify

&
«

2. Decides the MOI (s)
need to be updated

3. Update the MOI(s): setM OAttributes

)

4. Updates the MOI(s)

5. Notifies the update of MOI(s)

A

Figure 4.3-1: Procedure of updating MOI(s) after a VNF is scaled (Triggered by NM)

Scenario 2: Triggered by EM

The use case for scenario 2 isin clause 6.4.6 of [2]. In this case, the main steps of the procedure are:
1) EM receives the message indicating the subject VNF has been scaled from VNFM.
2) EM decides the MOI(s) corresponding to the subject VNF instance need to be updated.
3) EM updates the attributes of the MOI(s) corresponding to the subject VNF instance.

4) EM sends the notification to NM about the update of the MOI(s) plus the related information abstained in step 1.

|
l 1. AVNF has been scaled

|

|

|

|

|

: > 2.Decides the MOI (s)
I need to be updated
|

|

|

|

|

> 3.Updates the attributes

4 Notifies the update of the MOI (s) ofthe MOI(s)

Figure 4.3-2: Procedure of updating MOI(s) after a VNF is scaled (Triggered by EM)
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4.4 MO creation

4.4.1 MO creation after VNF instantiation (triggered by EM)

The figure 4.4.1-1 illustrates the procedure of creating MO after the corresponding VNF instantiation is triggered by
EM.

NM EM VNFM

1. EM receives message indicating the VNF has i
been instantiated. !

2. Creates MOI(s) and sets
attributes of the created
MOI(s) referring to the new
VNF instance.

3. notifyObjectCreation

A

4. Configures the attributes of
the created MOI(9), if
needed.

Figure 4.4.1-1: MO creation after VNF instantiation (triggered by EM)

1) When the new VNF instanceis alocated with virtualized resources and configured with non-application
parameters successfully, VNFM sends a Notify (see clause 7.3.3 [3]), carrying
Vnf Li f ecycl eChangeNot i fi cati on information element to EM with attributesvnf | nst ancel d,
st at us ="result", oper ati on ="instantiation", | i f eycl eQperati onCccurrencel d,
af fectedvnfc, affectedVl, andaffectedVirtual Storage (seeclause9.5.2[3]) to indicate the
end and the successful result of VNF instantiation, the parameter see clause 4.5 of [4].

2) EM createsthe MOI(s) and sets attributes of the created MOI(s) (i.e. VNF Instance Id) referring to the new VNF
instance.

3) EM sends a notifyObjectCreation [6] to NM to indicate the result of the MO creation to NM.

4) EM may configure the attributes of the created MOI(s) if needed and send NM the attributeV alueChange [6]
notifications if NM has subscribed to the attributeV alueChange notification.

4.4.2 MO creation for a specified VNF instance

Operator wantsto create MOI (s) corresponding to a specified VNF instance. Operator, via NM, knows the identifier of
the specific VNF instance via NM reception of the VNF instance instantiated notification.

Thefigure 4.4.2-1 illustrates the procedure of creating MOI(s) for a specified VNF instance.

ETSI
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1. CreateMORequest

A\

relevant MOI(s) attribute.

3.notifyObjectCreation

I
[
[
|
|
[
[
[
|
|
|
[
[
I 2.EM creates the MOI(s) and sets the
|
[
[
[
I
|
|
[
[
I
|
|

Figure 4.4.2-1: Creating MO with VNF instance identifier specified

1) NM sendsacreateMO (see clause 7.6.1in [5]) to EM to create MOI(s) corresponding to the specified VNF
instance with VNF instance identifier included. The other configuration parameters are also included in the
request if needed.

2) EM creates the MOI(s) and sets the relevant MOI(s) attribute with the VNF Instance identifier referring to the
specified VNF instance. EM may configure other attributes of the created MOI(s) if needed.

3) EM sends a notifyObjectCreation [6] to NM to indicate the result of the MO creation to NM.

4.5 VNF termination triggers MO attribute value change

This procedure shows the action of EM when it receives the VNF lifecycle change notification indicating a VNF
instance has been terminated. It is assumed that a MO has been created to represent a VNF instance, and EM has
subscribed to receive the VNF lifecycle change notification from VNFM:

1) VNFM sends a Notify (see clause 7.3.3 [3]), carrying Vnf Li f ecycl eChangeNoti fi cati on to EM (see
clause 9.5.2 [3]) to indicate the result of VNF termination, when the VNF termination operation is completed.

2) EM detectsthat a VNF instance has been terminated by checking the attributes st at us = "result" and
oper ati on ="termination", and decides to modify the MO attribute to remove the association with the VNF
instance identified by vnf | nst ancel d.

3) EM sends a notifyAttributeValueChange [6] to NM to indicate the MO attribute val ue has been changed.
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NM EM VNFM

1. Notify

2. Modify the MO
attribute to remove
the association with

the VNF instance

3. notifyAttributeValueChange

Figure 4.5-1: VNF termination triggers MO attribute value change

4.6 Enabling/disabling the auto-scaling initiated through Itf-N

Figure 4.6-1 depicts the procedure of enabling/disabling the auto-scaling of the VNF instance(s) corresponding to an
NE through Itf-N.

1. NM sendsto EM asetMOAttributes (see clause 7.6.3 in [5]) to EM with the item
<vnflnfoList.isAutoScalingEnabled, TRUE/FAL SE, replace> in the attribute nodi f i cat i onLi st for
enabling/disabling the auto-scaling.

2. EM requests VNFM to enable/disable the auto-scaling of the VNF instance(s) (see procedurein clause 4.2.6.1 of
[41).

3. EM sends a notifyAttributeValueChange [6] to NM to indicate the MO attribute(s) value has been changed..

M EM VNFM

1. setMOAttributes

b

2. EM requests VNFM to enable/disable the
auto-scaling of the VNF instance(s)

3. notifyAttributeValueChange

i P e it

Figure 4.6-1: Enabling/disabling the auto-scaling initiated through Itf-N

4.7 VNF instance information synchronization

Figure 4.7-1 depicts the procedure of VNF instance information synchronization from MANO side to 3GPP side.

1. VNFM notifies EM with VnfLifecycleChangeNotification or VnflnfoAttributeValueChangeNotification (see
clause 7.3.3 of [3]).
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2. EM sends QueryVnfRequest to VNFM withfi | t er andat tri but eSel ect or to query the VNF instance
information (see clause 7.2.9 [3]).
3. VNFM sends QueryVnfResponse to EM with vnf | nf o (see clause 9.4.2 of [3]).
4. If the attribute values on EM do not match those of the current Vnfinfo, EM updates these values.

5. IPRAgent notifies IPRManager about the attribute value changes.

NM EM VNFM

1. Motify [

' _ 3. QueryVnfResponse !

1
E ! 2. QueryvnfRequest !

opt ) [Attribute values do not mat'ph Vnflnfo]
L4, Attribute’ValueChange

s =

5. Motify(Attribute’alueChange) !

Figure 4.7-1: VNF instance information synchronization
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