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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
References

None

3
Rationale

The EAS/EES/ECS VNF instantiation procedure needs to be revised to align with the asynchronous provisioning operation. This Revise EAS/EES/ECS VNF instantiation procedure according to the asynchronous provisioning operation
4
Detailed proposal

	1st Modified Section


7.1.2.1
EAS deployment
Figure 7.1.2.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS to instantiate the EAS. It is assumed that both ASP and ECSP consumers have subscribed to the producer of provisioning MnS to receive notifications.
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Figure 7.1.2.1-1: EAS deployment
1. ASP consumes the provisioning MnS with createMOI operation (see clause 11.1.1.1. in TS 28.532 [w]) for EASRequirements IOC to request ECSP provisioning MnS producer to start the EAS VNF instantiation, where the EASRequirements IOC contains the deployment requirements, including (but not limited to) the following attributes:

- 
the service areas (i.e., geographical, or topological) where the UEs can access the edge computing service (see clause 7.3.3 in TS 28.558 [2]).

- 
Software image information and virtual resource information (e.g. software image location, minimum RAM, disk requirements) (see clause 7.1.6.5 and 7.1.9 in ETSI NFV IFA-011 [7]).

- 
QoS requirements (e.g. bandwidth, end-to-end latency).
- 
service continuity requirements (e.g. whether service continuity is required).
- 
Affinity/Anti-affinity: The affinity and ant-affinity requirements for the EAS with other existing EAS on the target EDN.

2. ECSP provisioning MnS producer sends a response to the ASP the successful creation of EASRequirements IOC. The AdministrativeState attribute is set to LOCKED.

3. ECSP provisioning MnS producer analyses the deployment requirements to determine which EDN and how many EAS instance(s) should be instantiated to satisfy the deployment requirements, and downloads the EAS VNF software image from the software image location. The EDN can be selected either by considering the individual requirement or by grouping the multiple requirements as single selection criteria.

4. ECSP provisioning MnS producer invokes the InstantiateNsRequest or UpdateNsRequest operation (see clause 7.3.3 and 7.3.5 in ETSI GS NFV-IFA 013 [6]) to request NFVO via the Os-Ma-nfvo interface to instantiate a NS instance including the EAS VNF instance. 

Editor's note: which entity is responsible for creating VNFD based on the deployment requirement (e.g., softwareImageInfo and virtualResource) is FFS.
5. NFVO sends a notification to ECSP provisioning MnS producer indicating the result of instantiation procedure (see clause 7.3.3.4 and 7.3.5.4 of ETSI GS NFV-IFA 013 [6]).

6. If the VNF instantiation has been successful, ECSP provisioning MnS producer creates the MOI for EASFunction IOC. The AdministrativeState attribute is set to LOCKED
7. If all VNF instance(s) have been successfully instantiated, then:
7.1. MnS Producer changes the value of attribute AdministrativeState to UNLOCKED for all EASFunction IOCs and EASRequirements IOC.

7.2. ECSP provisioning MnS producer notifies ASP using notifyMOIAttributeValueChanges [5], for all EASFunction MOIs and EASRequirements MOI,  indicating the successful EAS instantiation.
Otherwise:
7.3 ECSP provisioning MnS producer delets the EASRequirement MOI and EASFunction IOC, if any. It notifies ASP about the un-successful instantiation of the EAS using notifyMOIDeletion, as described in [5], for EASRequirement MOI.
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7.1.3.1
ECS deployment
Figure 7.1.3.1-1 shows that the PLMN operator or ECSP as the consumer requests the ECS instantiation via the provisioning MnS.
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Figure 7.1.3.1-1: ECS deployment procedure

1. Provisioning MnS Producer receives a request (this will use createMOI operation defined in 3GPP TS 28.532 [5]) with ECS related requirements. The following are the list of requirements, which can be provided with the request as part of attributeListIn parameter of createMOI operation.

a. ecsAddress: the URLs and/or IP Address(es) of ECS.

b. providerIdentifier: Identifying the ECSP that provides the ECS.

2. Provisioning MnS Producer returns a response indicating that the ECSFunction IOC is created. The AdministrativeState attribute is set to LOCKED.
3. The NF instance creation procedure as described in clause 7.10 of [5] is reused to instantiate the ECS VNF instance with the requirements captured in the ECSFunction IOC. 

4. In case of ECS VNF instantiation failure, producer delets the ECSFunction IOC. A notification will be sent using notifyMOIDeletion as described in [5].
5. In case of ECS VNF instantiation success, the producer changes the value of attribute AdministrativeState to UNLOCKED. A notification will be sent to the cosumer using notifyMOIAttributeValueChanges [5] indicating the successful ECS instantiation..
	Next Modified Section


7.1.4.1
EES deployment
Figure 7.1.4.1-1 shows that the PLMN operator or ECSP as the consumer requests the EES instantiation via the provisioning MnS.
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Figure 7.1.4.1-1: EES deployment procedure

1.  Provisioning MnS Producer receives a request (this will use createMOI operation defined in 3GPP TS 28.532 [5]) with EES related requirements. The following are the list of requirements, which can be provided with the request as part of attributeListIn parameter of createMOI operation.

a.  EDN identifier: Identifying the EDN to contain the EES in.

b.  EAS identifier: Identifying the list of EAS registered with the EES. This is optional depending on the availability of the EAS.

2.  Provisioning MnS Producer returns a response indicating that the EESFunction IOC is created. The AdministrativeState attribute is set to LOCKED.
3.  The NF instance creation procedure as described in clause 7.10 of [5] is reused to instantiate the EES VNF instance with the requirements provided in the instantiation request. 

4.  In case of EES VNF instantiation failure, producer delets the EESFunction IOC. A notification will be sent using notifyMOIDeletion as described in [5].
5.  In case of EES VNF instantiation success, the producer changes the value of attribute AdministrativeState to UNLOCKED. A notification will be sent to the cosumer using notifyMOIAttributeValueChanges [5] indicating the successful EES instantiation. changes the value of attribute AdministrativeState to UNLOCKED. A notification will be sent to the cosumer using notifyMOIAttributeValueChanges [5] indicating the successful EES instantiation..
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6.3.1
EASFunction
6.3.1.1
Definition

This IOC represent the properties of a EAS in a 3GPP network. For more information about EAS, see 3GPP TS 23.558.

6.3.1.2
Attributes
The EASFunction IOC includes attributes inherited from ManagedFunction IOC (defined in TS 28.622 [4]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	eASIdentifier
	M
	T
	T
	F
	T

	eASAddress
	M
	T
	T
	F
	T

	eESAddress
	M
	T
	T
	F
	T

	administrativeState
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	eASRequirementsRef
	M
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	


6.3.1.3
Attribute constraints

None.

6.3.1.4
Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this IOC, without exceptions or additions.
6.3.2
EASRequirements
6.3.2.1
Definition

This represent the requirements needed to deploy EAS(s).
6.3.2.2
Attributes
The EASRequirements IOC includes attributes inherited from Top IOC (defined in TS 28.622[4]) and the following attributes:
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	requiredEASservingLocation
	M
	T
	F
	F
	T

	softwareImageInfo
	M
	T
	F
	F
	T

	affinityAntiAffinity
	M
	T
	F
	F
	T

	serviceContinuity
	M
	T
	F
	F
	T

	virtualResource
	M
	T
	F
	F
	T

	administrativeState
	M
	T
	T
	F
	T


Editor's note: which entity is responsible for creating VNFD based on the deployment requirement as shown in the above figure (e.g., softwareImageInfo and virtualResource) is FFS.

6.3.2.3
Attribute constraints

None.

6.3.2.4
Notifications
The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this IOC, without exceptions or additions.
	Next Modified Section
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6.3.5
 ECSFunction

6.3.5.1
Definition

This IOC represents the ECS functionality for supporting Edge Computing. For more information about the ECS, see 3GPP TS 23.558 [2]. 

6.3.5.2
Attributes

The ECSFunction IOC includes attributes inherited from ManagedFunction IOC (defined in TS 28.622 [4]) and the following attributes:

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	ecsAddress
	M
	T
	T
	F
	T

	providerIdentifier
	O
	T
	T
	F
	T

	administrativeState
	M
	T
	T
	F
	T

	softwareImageInfo
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	edgeDataNetworkRef
	M
	T
	T
	F
	T

	eESFunctonRef
	M
	T
	T
	F
	T


6.3.5.3
Attribute constraints

None.
6.3.5.4
Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this IOC, without exceptions or additions.
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6.3.13
EESFunction
6.3.13.1
Definition

This IOC represent the properties of a EES in a 3GPP network. For more information about EES, see 3GPP TS 23.558.

6.3.13.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	eESIdentifier
	M
	T
	
	F
	T

	eESServingLocation
	M
	T
	T
	F
	T

	eESAddress
	M
	T
	T
	F
	T

	softwareImageInfo
	M
	T
	T
	F
	T

	serviceContinuitySupport
	M
	T
	T
	F
	T

	administrativeState
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	eASFunctonRef
	M
	T
	T
	F
	T


Editors notes: The list of attributes is not complete.

6.3.13.3
Attribute constraints

None.

6.3.13.4
Notifications

The common notifications defined in clause 5.5 of TS 28.541 [3] are valid for this IOC, without exceptions or additions.
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6.4
Attribute definition

6.4.1
Attribute Properties

	Attribute Name
	Documentation and Allowed Values
	Properties

	eASIdentifier
	It refers to EASID that identifies a particular application (e.g. SA6Video, SA6Game, … etc.) (see clause 7.2.4 in TS 23.558 [2]).
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	eASAddress
	One or more URLs and/or IP Address(es) of EAS(s) (See TS 23.558 [2]). 

allowedValues: N/A
	type: String

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	eASREquirementsRef
	This is the DN of EASRequirements. 

allowedValues: Not applicable


	type: DN

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	edgeDataNetworkRef
	This holds a list of DN of EdgeDataNetwork.
	type: DN

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	requiredEASservingLocation
	It defines the location where the EAS service should be available (see clause 7.3.3.6 in TS 23.558 [2]).
	type: ServingLocation

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	geographicalLocation
	This refers to the Geographical Service Area, (see clause 7.3.3.3 in TS 23.558 [2] that is defined as a datatype (see clause 6.3.4).

allowedValues: N/A
	type: GeoLoc

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	latitude
	This defines the single latitude coordinate.
	type: Float

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	longitude
	This defines the single longitude coordinate.
	type: Float

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	civicLocation
	This defines the civic locations, such as: a well-known buildings, parks, arenas, civic addresses, or ZIP code etc (see clause 7.3.3.3 in TS 23.558 [2]).
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	topologicalLocation
	This refers to the Topological Service Area, (see clause 7.3.3.2 in TS 23.558 [2]) that is defined as a datatype (see clause 6.3.7). 

allowedValues: N/A
	type: TopologicalServiceArea

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	geographicalCoordinates
	This refers to the Topological Service Area, (see clause 7.3.3.2 in TS 23.558 [2]) that is defined as a datatype (see clause 6.3.8). 

allowedValues: N/A
	type: GeographicalCoordinates
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	softwareImageInfo
	This refers to the software image information (e.g. software image location, minimum RAM, disk requirements) (see clause 7.1.6.5 in ETSI NFV IFA-011 [7]). It is defined as a datatype (see clause 6.3.9).

allowedValues: N/A
	type: SoftwareImageInfo

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	swImageRef
	It indicates the reference to the actual software image that is represented by URL (see clause 7.1.6.5 in ETSI NFV IFA-011 [7]).
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	minimumDisk
	It indicates the minimum disk size requirement for the EAS software (see clause 7.1.6.5 in ETSI NFV IFA-011 [7]).

The unit is Megabyte.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	minimumRAM
	It indicates the minimum RAM size requirement for the EAS software (see clause 7.1.6.5 in ETSI NFV IFA-011 [7]).

The unit is Megabyte.
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	diskFormat
	It indicates the disk format requirement for the EAS software (see clause 7.1.6.5 in ETSI NFV IFA-011 [7]).


	type: String
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	operatingSystem
	It indicates the operating system requirement for the EAS software (see clause 7.1.6.5 in ETSI NFV IFA-011 [7]).


	type: String
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	cellIDList
	It represents the list of NR cells. 

The cell ID, together with the gNB Identifier (using gNBId of the parent GNBCUCPFunction or GNBDUFunction or ExternalCUCPFunction), identifies a NR cell within a PLMN. This is the NR Cell Identity (NCI). See subclause 8.2 of TS 38.300 [13]. 
AllowedValues: Not applicable
	type: Integer

multiplicity: *

isOrdered: N/A

isUnique: Yes

defaultValue: None

isNullable: True

	trackingAreaIdList
	It represents the list of tracking areas within a PLMN. 


	type: TAI

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	servingPLMN
	It specifies the PLMN to be served.
	type: PLMNId

multiplicity: 1

isOrdered: F

isUnique: N/A

defaultValue: None

isNullable: True

	ecsAddress
	One or more URLs and/or IP Address(es) of ECS(s) (See TS 23.558 [2]). 

allowedValues: N/A
	type: String

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	providerIdentifier
	The identifier of the ECSP that provides the ECS (See TS 23.558 [2]).

allowedValues: N/A
	type: string

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	eDNConnectionInfo
	It defines the set of information needed to connect to an EDN.
	type: EDNConnectionInfo

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	eDNServiceArea
	This parameter defines the service location for the EDN (see clause 7.3.3.4 in TS 23.558 [2]).


	type: ServingLocation

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	ednIdentifier
	The identifier of the edge data network (See TS 23.558 [2]).

allowedValues: N/A
	type: string

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	affinityAntiAffinity
	This parameter defines the affinity and anti-requirements of the EAS with other EAS on the same EDN.
	type: AffinityAntiAffinity

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	affinityEAS
	This parameter defines the EAS identifier with which the affinity is required.
	type: String

multiplicity: 1...*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	antiAffinityEAS
	This parameter defines the EAS identifier with which the anti-affinity is required.
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	serviceContinuity
	This parameter defines if the service continuity is required by the EAS. If the value is TRUE, the EAS will be deployed with an EES supporting service continuity.


	type: Boolean

multiplicity: 1...*

isOrdered: N/A

isUnique: True

defaultValue: False

isNullable: False

	virtualResource
	This parameter defines the virtual resource requirements of an EAS.
	type: VirtualResource

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	virtualMemory
	It indicates the minimum virtual memory size requirements for EAS in megabytes. (see clause 7.1.9.3.2.2 in ETSI NFV IFA-011 [7]).


	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	virtualDisk
	It indicates the minimum virtual disk storage requirement for the EAS (see clause 7.1.9.4.3.2 in ETSI NFV IFA-011 [7]).
	type: Integer

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	virtualCPU
	It indicates the virtual CPU requirement for the EAS (see clause 7.1.9.2.3.2 in ETSI NFV IFA-011 [7]). 
	type: String
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	eESAddress
	One or more URLs and/or IP Address(es) of EES(s) (See TS 23.558 [2]). 

allowedValues: N/A
	type: String

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	eESIdentifier
	It identifies the EES, see 3GPP TS 23.558.


	type: String

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	eASFunctionRef
	This is the DN of EASFunction. 

allowedValues: DN of the EASFunction MOI.

	type: DN

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	serviceContinuitySupport
	This parameter defines whether the EES supports service continuity, see 3GPP TS 23.558
	type: Boolen

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	eESservingLocation
	It defines the serving location for an EES.


	type: ServingLocation

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	eESAddress
	One or more URLs and/or IP Address(es) of EES(s) (See TS 23.558 [2]). 

allowedValues: N/A
	type: String

multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A

isNullable: False

	eESFunctionRef

	This is the DN of EESFunction. 

allowedValues: DN of the EESFunction MOI.

	type: DN

multiplicity: 1..*

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	administrativeState
	It indicates the administrative state of the EAS or EES or ECS. It describes the permission to use or prohibition against using the managed object instance, imposed through the OAM services.

allowedValues: “LOCKED”, “UNLOCKED”, SHUTTINGDOWN” 

The meaning of these values is as defined in 3GPP TS 28.625 [14] and ITU-T X.731 [15].
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: LOCKED

allowedValues: N/A 
isNullable: False
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5b. In case of ECS VNF instantiation success, a Notification to indicate the ECSFunction instance has been created
1. CreateECS request (CreateMOI)
opt
VNF instantiation has succeeded
opt
VNF instantiation has failed



PLMN operator or ECSP as Provisioning MnS Consumer
Provisioning MnS Provider

opt
[If EES instance to be created contains virtualized part]
opt
If ECS VNF Package needs to be on-boarded and changed
Ref
[parameters]
3a. EES VNF Package Lifecycle Management
Ref
[parameters]
3b. EES VNF Lifecycle Management Procedure
5a. Create the MOI of EES instance

3. Derive the requirements
 for EES VNF instance

2. CreateEES response indicating that the instantiation is in progress

4. In case of EES VNF instantiation failure, a Notification to indicate the creation of EESFunction instance has failed
5b. In case of EES VNF instantiation success, a Notification to indicate the EESFunction instance has been created
1. CreateEES request (CreateMOI)
opt
VNF instantiation has succeeded
opt
VNF instantiation has failed



1. createMOI of EASRequirements IOC for EAS deployment

Instantiate one or more EAS VNF(s)
ASP
consumer of provisioning MnS

Loop
ECSP
Producer of provisioning MnS
ETSI NFV MANO
NFVO
2. createMOI response indicating EAS deployment is in progress
3. Analyses requirements to determine
  actions for EAS VNF(s) instantiation
4. Request to instantiate the EAS VNF
5. Notification to indicate the result of EAS instantiation
[the VNF instantiation has been successful]
6. Create the MOI for EASFunction IOC
[VNF instantiation has failed]
7.3. Notification to indicate EASRequirements MOI creation has failed

Alt
[VNF instantiation has succeeded]
7.1. Create the MOI for EASRequirements IOC
7.2. Notifications to indicate EASRequirements MOI and EASFunction MOI(s) have been created
Alt



PLMN operator or ECSP as Provisioning MnS Consumer
Provisioning MnS Provider

opt
[If ECS instance to be created contains virtualized part]
opt
If ECS VNF Package needs to be on-boarded and changed
Ref
[parameters]
3a. ECS VNF Package Lifecycle Management
Ref
[parameters]
3b. ECS VNF Lifecycle Management Procedure

3. Derive the requirements
 for ECS VNF instance

2. CreateECS response

4. notifyMOIDeletion
5.notifyMOIAttributeValueChanges
1. CreateECS request (CreateMOI)
opt
VNF instantiation has succeeded
opt
VNF instantiation has failed



PLMN operator or ECSP as Provisioning MnS Consumer
Provisioning MnS Provider

opt
[If EES instance to be created contains virtualized part]
opt
If EES VNF Package needs to be on-boarded and changed
Ref
[parameters]
3a. EES VNF Package Lifecycle Management
Ref
[parameters]
3b. EES VNF Lifecycle Management Procedure

3. Derive the requirements
 for EES VNF instance

2. CreateEES response

4. notifyMOIDeletion
5.notifyMOIAttributeValueChanges
1. CreateEES request (CreateMOI)
opt
VNF instantiation has succeeded
opt
VNF instantiation has failed



