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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 [2] and 3GPP TS 23.548 [15].

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
	O
	T
	T
	F
	T

	registrationInfo
	O
	T
	T
	F
	T

	relocationTriggerInfo
	M
	T
	T
	F
	T

	relocationRejectByASP
	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.
	Next Modified Section


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
	T
	F
	T

	softwareImageInfo
	M
	T
	T
	F
	T

	affinityAntiAffinity
	M
	T
	T
	F
	T

	serviceContinuity
	M
	T
	T
	F
	T

	virtualResource
	M
	T
	T
	F
	T

	eASSchedule
	O
	T
	T
	F
	T

	eASFeature
	O
	T
	T
	F
	T

	relocationPolicy
	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


6.3.10
EdgeDataNetwork
6.3.10.1
Definition

This IOC represents the edge data network for supporting Edge Computing. This IOC could represent EDN as described in 3GPP TS 23.558 [2] or local part of Data Network as described in 3GPP TS 23.548 [15].

6.3.10.2
Attributes

The EdgeDataNetwork 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

	ednIdentifier
	M
	T
	T
	F
	T

	eDNConnectionInfo
	M
	T
	T
	F
	T


6.3.10.3
Attribute constraints

None.

6.3.10.4
Notifications

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

	Next Modified Section


6.3.x
EASResourceReservationJob
6.3.x.1
Definition

This IOC represents a resource reservation job for describing resource reservation requirements to determine whether the resource requirements for EAS deployement can be reserved. 
After the MnS Consumer derives the resource related requirements for EAS deployemnt, and before request the MnS producer to deploy an EAS, MnS consumer may express a resource reservation job requirement for the specified resource requirements to MnS producer.
To express a resource reservation job requirement for specific resources (e.g., compute, networking and storage), MnS consumer needs to request MnS producer to create a ResourceReservationJob instance on the MnS producer side with the resource requirements specified, and to execute the resource reservation process. 

For deletion of resource reservation job, the MnS consumer needs to request the MnS producer to delete the ResourceReservationJob instance on the MnS producer side. 
Attribute "reservationLocation" is used to represent MnS consumer's requirements for location where the resource needs to be reserved.

Attribute "resourceRequirement" is used to represent MnS consumer's requirements for resource needs to be reserved ((e.g., compute, networking, storage, acceleration).
Attribute "requestedReservationExpiration" is used to represent MnS consumer's requirements for validity period of the resource reservation.
To obtain the resource reservation status, MnS consumer need to request MnS producer to query the value of the attribute "resourceReservationStatus". 
6.3.x.2
Attributes
The EASResourceReservationJob 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

	reservationLocation
	M
	T
	T
	F
	T

	resourceReservationRequirement
	M
	T
	T
	F
	T

	requestedReservationExpiration
	O
	T
	T
	F
	T

	resourceReservationStatus
	M
	T
	F
	F
	T


6.3.x.3
Attribute constraints

None.

6.3.x.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


6.3.y
ResourceReservationRequirement <<datatype>>
6.3.y.1
Definition

This datatype represent the resource requirements for reservation.

6.3.y.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	computeRequirement
	O
	T
	T
	F
	T

	storageRequirement
	O
	T
	T
	F
	T

	networtkingRequirement
	O
	T
	T
	F
	T


6.3.y.3
Attribute constraints

None.
6.3.y.4
Notifications

The clause 5.5, in TS 28.541[3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
	Next Modified Section


6.3.z
ResourceReservationStatus <<datatype>>
6.3.y.1
Definition

This datatype represent the resource requirements for reservation.

6.3.y.2
Attributes

	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	resourceId
	M
	T
	F
	F
	T

	reservationStatus
	M
	T
	F
	F
	T


6.3.y.3
Attribute constraints

None. 
6.3.y.4
Notifications

The clause 5.5, in TS 28.541[3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
	Next Modified Section


6.3.x
RelocationTriggerInfo <<dataType>>
6.3.x.1
Definition

This defines the relocation trigger for the EAS. It is a complex type which include the following attributes.
6.3.x.2
Attributes

	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	triggerType
	M
	T
	T
	F
	T

	futuristicTriggerTime
	CM
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	


6.3.x.3
Attribute constraints

	Name
	Definition

	futuristicTriggerTime Support Qualifier
	Condition: Will only be present when the value of triggerType is FUTURE.


6.3.x.4
Notifications

The clause 5.5, in TS 28.541[3], of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.
	Next Modified Section


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

	reservationLocation
	This parameter defines the location where the resource needs to be reserved
	type: ServingLocation

multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	resourceReservationRequirement
	This parameter defines the resource requirements that needs to be reserved. 
	type: ResourceReservationRequirement
multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	computeRequirement
	This parameter defines the compute requirement for reservation (see VirtualComputeDesc in clause 7.1.9.2.2 in ETSI NFV IFA-011 [7]).
	type: String
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	storageRequirement
	This parameter defines the storaget requirement for reservation (see VirtualStorageDesc in clause 7.1.9.2.2 in ETSI NFV IFA-011 [7]).
	type: String
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	networtkingRequirement
	This parameter defines the networking requirement for reservation. It is described as the connection bandwidth in Kbit/s reserved for EAS to use.
	type: Integer
multiplicity: 1

isOrdered: N/A

isUnique: True

defaultValue: None

isNullable: False

	requestedReservationExpiration
	This parameter defines the MnS consumer's requirememts for the validity period of the resource reservation. 
	type: Timestamp

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: False

	resourceReservationStatus
	This parameter defines the status for the reserved resources. 
	type: ResourceReservationStatus
multiplicity: 1..*

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	resourceId
	It identifies a reserved resource.  
	type: String

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	reservationStatus
	This parameter defines the status for a reserved resource. This attribute is configured by MnS producer and can be read by MnS consumer.

Allowed Value: 

RESERVED: which means the specified resources is reserved and available to be used by the ASP.

USED: which means the reserved resource is used by ASP.
	type: Enum

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: False

	relocationTriggerInfo
	This attributes dictates the relocation trigger for the EAS. It is a complex type which include the following attributes
	type: RelocationTriggerInfo

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: LOCKED

allowedValues: N/A 

isNullable: False

	relocationType
	This attribute defines if the EAS is to be relocated immediately or at a future point of time.

AllowedValue: “IMMEDIATE”, “FUTURE”, “NO-RELOCATION”
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: Not Allowed
allowedValues: N/A 

isNullable: False

	futuristicTriggerTime
	This attribute defines a time stamp in future at which the EAS relocation will be initiated.
	type: DateTime

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A 

isNullable: False

	relocationRejectByASP
	A Boolean attribute which can be updated by the ASP to indicate its disagreement with the relocation. The value TRUE indicate that the ASP do not agree with the relocation. 
Allowed Values: NA
	type: Boolean

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: FALSE

allowedValues: N/A 

isNullable: False

	relocationPolicy
	This attribute described the EAS relocation policies from the ASP.
YES: This dictates that an EAS can be relocated as and when required

NO: This dictates an EAS cannot be relocated at all

YESwNOTIFY: This indicates that an EAS can be relocated with a prior notification 

allowedValues: "YES", "NO", “YESwNOTIFY”
Editors Note: The notification mechanism in FFS.
	type: ENUM

multiplicity: 1

isOrdered: N/A

isUnique: N/A

defaultValue: None

allowedValues: N/A 

isNullable: False
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7.1.2
EAS lifecycle management

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 [5]) 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 creates the MOI for EASRequirements IOC.
3.
ECSP provisioning MnS producer sends a response to the ASP with status = “OperationSucceeded”, indicating the EASRequirements MOI has been successfully created.
4. 
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.
5. 
ECSP provisioning MnS producer creates the LCMProcess MOI with lcmProc.status = “RUNNING” and eASRequirementsRef = DN of EASRequirements MOI to indicate the start of LCM process.

6. 
ECSP provisioning MnS producer sends notifyMOICreation of LCMProcess MOI to notify ASP the status of LCM operation.
7. 
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.
8. 
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]).

9. If the VNF instantiation has been successful, then:
9.1. ECSP provisioning MnS producer creates the MOI for EASFunction IOC.
9.2. ECSP provisioning MnS producer sends notifyMOICreation to notify ASP about the creation of EASFunction MOI.
10.1. If VNF instantiation were succeeded, then:
10.1.1. If all VNF instance(s) have been successfully instantiated, then:
10.1.1.1. ECSP provisioning MnS producer sends notifyMOIAttributeValueChanges with lcmProc.status = “FINISHED” and eASRequirementsRef = DN of EASRequirements MOI to notify ASP the EAS deployment was successful.
10.1.2. If not all EAS VNF(s) were instantiated successfully, then:

10.1.2.1. ECSP provisioning MnS producer sends notifyMOIAttributeValueChanges with lcmProc.status = “PARTIALLY_FAILED” and eASRequirementsRef = DN of EASRequirements MOI  to notify ASP the EAS deployment was partially failed.

10.2, If no VNF instantiation succeeded, then:
10.2.1. ECSP provisioning MnS producer sends notifyMOIAttributeValueChanges with lcmProc.status = “FAILED” and eASRequirementsRef = DN of EASRequirements MOI to notify ASP about the un-successful instantiation of the EAS.
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7.1.2
EAS lifecycle management

7.1.2.1
EAS deployment 
7.1.2.1.1
EAS deployment by interworking with ETSI NFV MANO
Figure 7.1.2.1.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS to instantiate the EAS by interworking with ETSI NFV MANO. 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 7.1.2.1.1-1: EAS deployment
1. ASP consumes the provisioning MnS with createMOI operation (see clause 11.1.1.1. in TS 28.532 [10]) for EASRequirements IOC to request ECSP provisioning MnS producer to start the EAS VNF instantiation, where the EASRequirements IOC as defined in clause 6.3.2.2 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 indicating that the instantiation operation is in progress.

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.

7. If all VNF instance(s) have been successfully instantiated, then:
7.1. ECSP provisioning MnS producer creates the MOI for EASRequirements IOC.

7.2. ECSP provisioning MnS producer notifies ASP about the successful instantiation of EAS with the creation of MOIs for the EASRequirement IOC and EASFunction(s) IOC.
Otherwise:
7.3 ECSP provisioning MnS producer notifies ASP about the un-successful instantiation of the EAS.
7.1.2.1.2
EAS deployment by interworking with ETSI MEC
As an alternative procedure, when ASP requesting ECSP provisioning MnS producer to deploy an EAS, the ECSP provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see application instantiation operation in clause 6.3.1.3 in ETSI GS MEC 010-2 [x]) for EAS instantiation.
7.1.2.2
EAS termination 
7.1.2.2.1
EAS termination by interworking with ETSI NFV MANO
Figure 7.1.2.2.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS to terminate the EAS VNF by interworking with ETSI NFV MANO. 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 7.1.2.2.1-1: EAS termination
1. ASP consumes the provisioning MnS with deleteMOI (see clause 11.1.1.4. in TS 28.532 [5]) operation for EASFunction MOI to request ECSP provisioning MnS producer to start the EAS VNF termination.

2. ECSP provisioning MnS producer sends a response to the ASP indicating that the termination operation is in progress. 

3. ECSP provisioning MnS producer invokes the TerminateNsRequest or UpdateNsRequest operation (see clauses 7.3.7 and 7.3.5 in ETSI GS NFV-IFA 013 [6]) to request NFVO via the Os-Ma-nfvo interface to terminate EAS VNF instance. 

4. NFVO sends the NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of termination procedure (see clause 7.3.12 of ETSI GS NFV-IFA 013 [6]).

5. If the VNF termination has been successful then:

5.1. ECSP provisioning MnS producer deletes the MOI for EASFunction IOC ,if all the related EASFunction MOIs have been deleted, the EASRequirement IOC shall also be deleted.

5.2. ECSP provisioning MnS producer notifies ASP about the successful termination of the EAS.
Otherwise :

5.3. ECSP provisioning MnS producer notifies ASP about the un-successful termination of the EAS.
7.1.2.2.2
EAS termination by interworking with ETSI MEC
As an alternative procedure, when ASP requesting ECSP provisioning MnS producer to terminate an EAS instance, the ECSP provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see application termination operation in clause 6.3.1.7 in ETSI GS MEC 010-2 [14]) for EAS termination. 
7.1.2.3
EAS modification

7.1.2.3.1
EAS modification by interworking with ETSI NFV MANO
Figure 7.1.2.3.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS to modify the EAS by interworking with ETSI NFV MANO if required. 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 7.1.2.3.1-1: EAS modification procedure 

1. ASP consumes the provisioning MnS with modifyMOIAttributes operation (see clause 11.1.1.3. in TS 28.532 [5]) for EASFunction MOI to request ECSP management system provisioning MnS producer to modify the EAS VNF instance. 

2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the modification operation is in progress.

3. If EAS instance to be modification contains virtualized part, checks whether corresponding VNF instance needs to be modified to satisfy the modification related requirements. 

4. If corresponding VNF instance needs to be modified, ECSP provisioning MnS producer invokes theUpdateNsRequest operation (see clause 7.3.5 in ETSI GS NFV-IFA 013 [6]) to request NFVO via the Os-Ma-nfvo interface to modify the virtualized resource of the EAS VNF instance.

5. NFVO sends the NS Lifecycle Change notification to ECSP provisioning MnS producer indicating the result of modification procedure (see clause 7.3.12 of ETSI GS NFV-IFA 013 [6]).
6. ECSP provisioning MnS producer modifies the MOI for EASFunction IOC.

7. ECSP management system provisioning MnS producer response the consumer about the modification of the EAS.
7.1.2.3.2
EAS modification by interworking with ETSI MEC
As an alternative procedure, when ASP requesting ECSP provisioning MnS producer to modify an EAS, the ECSP provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see clause 6.3.1.4 in ETSI GS MEC 010-2 [14]) for EAS modification.
7.1.2.4
EAS query

7.1.2.4.1
EAS query by interworking with ETSI NFV MANO
Figure 7.1.2.4.1-1 depicts a procedure that describes how an ASP can consume provisioning MnS query the EAS by interworking with ETSI NFV MANO if required. 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 7.1.2.4.1-1: EAS query procedure

1. ECSP provisioning MnS Producer receives a query request (this will use getMOIAttributes operation defined in 3GPP TS 28.532[5]) with objectInstance of the existing EASFunction MOI, scope, and list of attributes of EASFunction IOC. The list of attributes identifies the attributes to be returned by this operation.

2. Based on the request, ECSP provisioning MnS producer queries the concrete EASFunction MOI 

3. MnS Producer sends a response to the MnS consumer with objectClass, objectInstance, status (e.g. succeed or failed), and list of [Attribute, Value] related to EAS instance as defined in clause 6.4 (e.g. eASAddress).

7.1.2.4.2
EAS query by interworking with ETSI MEC
As an alternative procedure, when ASP requesting ECSP provisioning MnS producer to query an EAS, the ECSP provisioning MnS producer could interacts with ETSI MEC MEO/MEAO (see clause 6.3.1.5 in ETSI GS MEC 010-2 [14]) for EAS query.
	Next Modified Change


7.1.2.x
EAS Relocation
Figure 7.1.2.5-1 depicts a procedure for EAS Relocation.
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Figure 7.1.2.x-1: EAS Relocation
1. EAS is deployed as per the procedures defined in clause 7.1.2.1. The reallocation policies are created as part of the deployment procedures.
2. The producer decides to relocate the EAS.
3. Producer sends the notification to the authorized subscriber (e.g ASP, EES) indicating the updating of the attribute triggerType.
4. If the ASP decides not to allow for relocation based on its internal policies. The ASP will send modifyMOIAttributeChange to update the value of the attribute relocationRejectByASP to TRUE.
5. The producer send the response.
6. Producer selects the appropriate EDN to relocate the EAS.

7. Producer will them follow EAS termination (from source EDN) and EAS deployment (on Target EDN) as defined in clause 7.1.2.1 and 7.1.2.2 respectively.

8. The values of the attribute triggerType are set to defaults as defined in clause 6.3.x.
	Next Modified Change


A.2
Solution Set (SS) definitions

A.2.1
OpenAPI document "TS28538_EdgeNrm.yaml"
openapi: 3.0.1

info:

  title: 3GPP Edge NRM

  version: 17.3.0

  description: >-

    OAS 3.0.1 specification of the Edge NRM

    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

    All rights reserved.

externalDocs:

  description: 3GPP TS 28.538; Edge NRM

  url: http://www.3gpp.org/ftp/Specs/archive/28_series/28.538/

paths: {}

components:

  schemas:

#-------- Definition of types-----------------------------------------------------

    ServingLocation:

      type: object

      properties:

        geographicalLocation:

          $ref: '#/components/schemas/GeoLoc'

        topologicalLocation:

          $ref: '#/components/schemas/TopologicalServiceArea'

    TopologicalServiceArea:

      type: object

      properties:

        cellIdList:

          type: array

          items:

            type: integer

        trackingAreaIdList:

          $ref: 'TS28541_NrNrm.yaml#/components/schemas/TaiList'

        servingPLMN:

          $ref: 'TS28623_ComDefs.yaml#/components/schemas/PlmnId'

    GeoLoc:

      type: object

      properties:

        geographicalCoordinates:

          $ref: '#/components/schemas/GeographicalCoordinates'

        civicLocation:

          type: string

    GeographicalCoordinates:

      type: object

      properties:

        lattitude:

          type: integer

        longitude:

          type: integer

    EDNConnectionInfo:

      type: object

      properties:

        dNN:

          type: string

        eDNServiceArea:

          $ref: '#/components/schemas/ServingLocation'

    AffinityAntiAffinity:

      type: object

      properties:

        affinityEAS:

          type: array

          items:

            type: string

        antiAffinityEAS:

          type: array

          items:

            type: string

    VirtualResource:

      type: object

      properties:

        virtualMemory:

          type: integer

        virtualDisk:

          type: integer

        virutalCPU:

          type: string

    SoftwareImageInfo:

      type: object

      properties:

        minimumDisk:

          type: integer

        minimumRAM:

          type: integer

        discFormat:

          type: string

        operatingSystem:

          type: string

        swImageRef:

          type: string

    ResourceReservationRequirement:

      type: object

      properties:

        computeRequirement:

          type: string
        storageRequirement:

          type: string
        networkingRequirement:

          type: integer
    ResourceReservationStatus:
      type: object

      properties:

        resourceId:

          type: string

        reservationStatus:

          type: string
          description: any of enumrated value

          enum:

            - RESERVED
            - USEd
    RelocationTriggerInfo:

      type: object

      properties:

        triggerType:

          type: string

          description: any of enumrated value

          enum:

            - IMMEDIATE

            - FUTURE
        futuristicTriggerTime:

          $ref: 'TS28623_ComDefs.yaml#/components/schemas/DateTime'

#-------- Definition of concrete IOCs --------------------------------------------

    MnS:

      oneOf:

        - type: object

          properties:

            SubNetwork:

              $ref: '#/components/schemas/SubNetwork-Multiple'

    SubNetwork-Single:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            attributes:

              allOf:

                - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/SubNetwork-Attr'

        - type: object

          properties:

            Subnetwork:

              $ref: '#/components/schemas/SubNetwork-Multiple'

            ECSFunction:

              $ref: '#/components/schemas/ECSFunction-Multiple'

            EdgeDataNetwork:

              $ref: '#/components/schemas/EdgeDataNetwork-Multiple'

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/SubNetwork-ncO'

    EdgeDataNetwork-Single:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            ednIdentifier:

              type: string

            eDNConnectionInfo:

              $ref: '#/components/schemas/EDNConnectionInfo'         

        - type: object

          properties:

            EASFunction:

              $ref: '#/components/schemas/EASFunction-Multiple'

            EESFunction:

              $ref: '#/components/schemas/EESFunction-Multiple'

    EASFunction-Single:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            attributes:

              allOf:

                - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-Attr'

                - type: object

                  properties:

                    eASIdentifier:

                      type: string

                    eESAddress:

                      type: array

                      items:

                        type: string

                    eASRequirementsRef:

                      $ref: 'TS28623_ComDefs.yaml#/components/schemas/Dn'

                    eASAddress:

                      type: array

                      items:

                        type: string
                    relocationTriggerInfo:

                      $ref: '#/components/schemas/RelocationTriggerInfo'

                    relocationRejectByASP:

                        type: boolean

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-ncO'

    EESFunction-Single:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            attributes:

              allOf:

                - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-Attr'

                - type: object

                  properties:

                    eESIdentifier:

                      type: string

                    eESServingLocation:

                      type: array

                      items:

                        $ref: '#/components/schemas/ServingLocation'

                    eESAddress:

                      type: array

                      items:

                        type: string

                    softwareImageInfo:

                      $ref: '#/components/schemas/SoftwareImageInfo'

                    serviceContinuitySupport:

                      type: boolean

                    eASFunctonRef:

                      $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'  

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-ncO'

    ECSFunction-Single:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            attributes:

              allOf:

                - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-Attr'

                - type: object

                  properties:

                    eCSAddress:

                      type: string

                    providerIdentifier:

                      type: string

                    edgeDataNetworkRef:

                      $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'

                    eESFuncitonRef:

                      $ref: 'TS28623_ComDefs.yaml#/components/schemas/DnList'

                    softwareImageInfo:

                      $ref: '#/components/schemas/SoftwareImageInfo'

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/ManagedFunction-ncO'

    EASRequirements-Single:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            requiredEASservingLocation:

              $ref: '#/components/schemas/ServingLocation'

            affinityAntiAffinity:

              $ref: '#/components/schemas/AffinityAntiAffinity'

            serviceContinuity:

              type: boolean

            virtualResource:

              $ref: '#/components/schemas/VirtualResource'

            softwareImageInfo:

              $ref: '#/components/schemas/SoftwareImageInfo'
    ResourceReservationJob:

      allOf:

        - $ref: 'TS28623_GenericNrm.yaml#/components/schemas/Top'

        - type: object

          properties:

            reservationLocation:

              $ref: '#/components/schemas/ServingLocation'

            resourceReservationRequirement:
              type: array

              items:

                $ref: '#/components/schemas/ResourceReservationRequirement'

            requestedReservationExpiration:

              type: string
            resourceReservationStatus:
              type: array

              items:
                $ref: '#/components/schemas/ResourceReservationStatus'
            relocationPolicy:

              type: string

              description: any of enumrated value

              enum:

               - YES
               - No

               - YESwNOTIFY

#-------- Definition of JSON arrays for name-contained IOCs ----------------------                               

    SubNetwork-Multiple:

      type: array

      items:

        $ref: '#/components/schemas/SubNetwork-Single'

    EASFunction-Multiple:

      type: array

      items:

        $ref: '#/components/schemas/EASFunction-Single'   

    ECSFunction-Multiple:

      type: array

      items:

        $ref: '#/components/schemas/ECSFunction-Single'

    EESFunction-Multiple:

      type: array

      items:

        $ref: '#/components/schemas/EESFunction-Single'

    EdgeDataNetwork-Multiple:

      type: array

      items:

        $ref: '#/components/schemas/EdgeDataNetwork-Single'

#--------------------------------- Definition ------------------------------------                          

    resources-edgeNrm:

      oneOf:

        - $ref: '#/components/schemas/MnS'

        - $ref: '#/components/schemas/SubNetwork-Single'

        - $ref: '#/components/schemas/EASFunction-Single'

        - $ref: '#/components/schemas/ECSFunction-Single'

        - $ref: '#/components/schemas/EESFunction-Single'

        - $ref: '#/components/schemas/EdgeDataNetwork-Single'

        - $ref: '#/components/schemas/EASRequirements-Single'
	End of Modified Sections
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ASP
Consumer of Provisioning MnS
ECSP
Producer of Provisioning MnS
ETSI NFV MANO
NFVO
4. Analyse requirements to determine
  actions for VNF(s) instantiation
[10.1.1. All EAS VNF(s) were instantiated successfully]

Alt
[10.1. VNF instantiation succeeded]
6. notifyMOICreation of LCMProcess MOI with LcmProc.status = “RUNNING”


Loop
7. Request to instantiate the EAS VNF
8. Notification to indicate the result of EAS instantiation
[9. VNF instantiation succeeded]
9.1 Create EASFunction MOI
Alt
5. Create LCMProcess MOI

Alt
9.2. notifyMOICreation of EASFunction MOI
[Instantiate one or more EAS VNF(s)]
10.1.1.1. notifyMOIAttributeValueChanges of LCMProcess MOI with LcmProc.status = “FINISHED”
[10.1.2. Not all EAS VNF(s) were instantiated successfully]
10.1.2.1. notifyMOIAttributeValueChanges of
LCMProcess MOI with LcmProc.status = “PARTIALLY_FAILED”
[10.2. No VNF instantiation succeeded]
10.2.1. notifyMOIAttributeValueChanges of LCMProcess MOI with LcmProc.status = “FAILED”
3. createMOI response with status = “OperationSucceed”
1. createMOI of EASRequirements IOC for EAS deployment
2. Create EASRequirements MOI



1. deleteMOI of EASFunction MOI to terminate EAS VNF instance

Alt
ASP
consumer of provisioning MnS
ECSP
Producer of provisioning MnS
ETSI NFV MANO
NFVO
3. Request to terminate the EAS VNF
4. Notification to indicate the result of EAS termination
[EAS VNF termination has been successful]
5.1. delete the MOI for EASFunction IOC
5.2. Notification to indicate EASFunction MOI has been deleted
[EAS VNF termination has failed]
5.3. Notification to indicate the deletion of EASFunction MOI has failed
2. deleteMOI response indicating EAS termination is in progress



1.getMOIAttributes of EASFunction MOI to query the EAS instance
ASP
consumer of provisioning MnS
ECSP
Producer of provisioning MnS
2.  Query the EASFunction MOI
3.Respones for  query the EAS instance



ECSP/ASP as Provisioning MnS Consumer
1. EAS Deployment Process
Provisioning MnS Producer
6. EDN Selection
3. NotifyMOIAttributeValueChange() Request
7. EAS Termination followed by Deployment
2. Decide to relocate the EAS
8.. Update relocationTriggerInfo
4. modifyMOIAttribute () Request
5 modifyMOIAttribute () Response



1. ModifyMOIAtrributes of EASFunction MOI for EAS modification
If the the EAS VNF instance modification requirement contains the change for the virtualized resource
ASP
consumer of provisioning MnS

opt
ECSP
Producer of provisioning MnS
ETSI NFV MANO
NFVO
2. ModifyMOIAtrributes response indicating EAS modification  is in progress
3. Checks whether corresponding 
VNF instance needs to be scaled
4. Request to modify the EAS VNF instance
5. Notification to indicate the result of EAS modification
6. Modify the MOI for EASFunction IOC
7.Response  to  EASFunction MOI have been modified

ref

opt
If corresponding VNF instance needs to be modified



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



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



