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[bookmark: _Toc96612021][bookmark: _Toc96936108][bookmark: _Toc96936359][bookmark: _Toc155253736]4	Concepts and overview
[bookmark: _Toc95387395][bookmark: _Toc155253737]4.1	Concept of edge computing management
The edge computing services are provided by edge computing service providers (ECSP), application service providers (ASP), and PLMN operators (see annex B in TS 23.558 [12]), where ASP is responsible for the creation of edge application servers (EAS) and application clients (AC), ECSP is responsible for the deployment of edge data networks (EDN) that contain EAS and EES, and PLMN operator is responsible for the deployment of 5G network functions, such as 5GC and 5G NR.
Figure 4.1-1 describes the edge computing management framework that contains PLMN management system and ECSP management system. ECSP management system, as the producer, provides management services enabling ASP and ECSP consumers to orchestrate and manage EDN NFs (e.g., EAS, EES, and ECS). PLMN management system, as the producer, provides management services enabling ECSP management system to interconnect EDN NFs with 5GC NFs (e.g., PCF, UPF, NEF). Both ECSP management system and PLMN management system communicate with ETSI NFV MANO to perform lifecycle management functions.


Figure 4.1-1: Edge computing management framework
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[bookmark: _Toc96612022][bookmark: _Toc96936109][bookmark: _Toc96936360][bookmark: _Toc155253738]5	Edge Computing Management (ECM) capabilitiesCapabilities
[bookmark: _Toc96612023][bookmark: _Toc96936110][bookmark: _Toc96936361][bookmark: _Toc155253739]5.1	Lifecycle Mmanagement
[bookmark: _Toc96612024][bookmark: _Toc96936111][bookmark: _Toc96936362][bookmark: _Toc155253740]5.1.1	Description
The lifecycle management of the edge components is to be enabled by the 3GPP Management System. The lifecycle management includes instantiation, termination, modification and query of the edge components.
[bookmark: _Toc96612025][bookmark: _Toc96936112][bookmark: _Toc96936363][bookmark: _Toc155253741]5.1.2	EAS Ddeployment
[bookmark: _Toc96612026][bookmark: _Toc96936113][bookmark: _Toc96936364]The goal of this use case is to enable ASP to deploy the EAS in the EDN, by requesting the provisioning MnS producer with the deployment requirements (e.g. the topological or geographical service areas, software image information, QoS, affinity/anti-affinity with other EAS, etc.) to deploy the EAS. The provisioning MnS producer returns a response indicating the operation is in progress to prevent the consumer from waiting, as the deployment in the edge cloud may take a while. Since, there can be multiple Edge Data Network (EDN) present/serving a particular edge location. This makes it critical for application service providerASP to have their EAS deployed at appropriate EDN(s) to provide high performance services for the UE. Therefore, provisioning MnS producer analyses the deployment requirements to determine where (i.e. on which EDN) and how many EAS instance(s) should be instantiated, and requests the ETSI NFV NFVO or ETSI MEC MEO or ETSI MEC MEAO to instantiate the EAS instance(s). The provisioning MnS producer sends a notification to ASP indicating the result of instantiation (e.g. success, failure) when a response is received from NFVO or MEO or MEAO indicating the result of instantiation operation.
[bookmark: _Toc155253742]5.1.3	EAS Ttermination
[bookmark: _Toc96612027][bookmark: _Toc96936365]The goal of this use case is to enable ASP to terminate the EAS in the EDN, by requesting the provisioning MnS producer to terminate the EAS VNF instance. The provisioning MnS producer requests the ETSI NFV NFVO or ETSI MEC MEO or MEAO to terminate the EAS instances. The provisioning MnS producer sends a notification to ASP indicating the termination is in progress when a response is received from NFVO or MEO or MEAO indicating the start of termination operation. The provisioning MnS producer sends another notification to ASP indicating the result of termination (e.g. success, failure) when a response is received from NFVO indicating the result of termination operation.
[bookmark: _Toc155253743]5.1.4	Query EAS informationInformation
The goal of this use case is to enable ASP to query the EAS information in the EDN, by requesting the provisioning MnS producer to query the EAS instance. Upon receiving the query request, the provisioning MnS producer sends the EAS instance information to ASP.
[bookmark: _Toc96612028][bookmark: _Toc96936366][bookmark: _Toc155253744]5.1.5	EAS modificationModification
[bookmark: _Toc96612029][bookmark: _Toc96936114][bookmark: _Toc96936367]The goal of this use case is to enable ASP to modify the EAS in the EDN, by requesting the provisioning MnS producer to modify the EAS instance. If the modification requires the change (e.g. scale) for the virtualized resource of the EAS VNF instance, the provisioning MnS producer requests the ETSI NFV NFVO or ETSI MEC MEO or ETSI MEC MEAO for the appropriate operation of the EAS instances. The provisioning MnS producer sends a notification to ASP indicating the attribute(s) change of the EAS instance.
[bookmark: _Toc155253745]5.1.6	EES Deployment
The provisioning MnS producer is requested to instantiate the EES, as 3GPP network functions, aiming to server the particular location. The instantiated EES may serve one or multiple EAS.
A consumer request for EES(s) instantiation providing EES deployment requirements. The provisioning MnS producer determines the EDN where the EES(s) will be instantiated, instantiate the EES VNF and establish the connection with 5GC network functions. The provisioning MnS producer will accept the request and notify the consumer about the instantiation in-progress. Thereafter, the notification will be sent to indicate the successful EES instantiation.
[bookmark: _Toc96612030][bookmark: _Toc96936115][bookmark: _Toc96936368][bookmark: _Toc155253746]5.1.7	EES Termination
The goal is to enable the termination of one or more EES(s) on the EDN. A consumer consumes the provisioning MnS to terminate the EES with the EES identifier. The provisioning MnS producer terminates the EES VNF based on the EES identifier, and disconnects the EES from the 5GC network functions. The provisioning MnS producer will accept the request and notify the consumer about the termination in-progress. Thereafter, the notification will be sent to indicate that the EES has been terminated successfully.
[bookmark: _Toc96612031][bookmark: _Toc96936369][bookmark: _Toc155253747]5.1.8	Query EES informationInformation
The goal of this use case is to enable a consumer to query the EES information in the EDN, by requesting the provisioning MnS producer to query the EES instance. Upon receiving the query request, the provisioning MnS producer sends the EES instance information to the consumer.
[bookmark: _Toc96612032][bookmark: _Toc96936370][bookmark: _Toc155253748]5.1.9	EES Modification
The goal of this use case is to enable a consumer to modify the EES in the EDN, by requesting the provisioning MnS producer to modify the EES instance. If the modification requires the change (e.g. scale) for the virtualized resource of the EES VNF instance, the provisioning MnS producer requests the NFVO in ETSI NFV MANO for the appropriate operation of the EES VNF instances. The provisioning MnS producer sends a notification to the consumer indicating the attribute(s) change of the EES instance.
[bookmark: _Toc96612033][bookmark: _Toc96936116][bookmark: _Toc96936371][bookmark: _Toc155253749]5.1.10	ECS Deployment
The goal is to enable the instantiation of one or more ECS. To support deployed EDN, operator will deploy ECS serving one or multiple EES. A consumer request for ECS(s) instantiation providing ECS deployment requirements. The provisioning MnS producer instantiate the ECS VNF and establish the required connection with 5GC network functions. The notifications will be sent to indicate that the ECS has been instantiated successfully.
[bookmark: _Toc96612034][bookmark: _Toc96936117][bookmark: _Toc96936372][bookmark: _Toc155253750]5.1.11	ECS Termination
The goal is to enable the termination of one or more ECS. A consumer consumes the provisioning service to terminate the ECS with the ECS identifier. The provisioning MnS producer terminates the ECS VNF based on the ECS identifier, and disconnects the ECS from the 5GC network functions. The notification will be sent to indicate that the ECS has been terminated successfully.
[bookmark: _Toc96612035][bookmark: _Toc96936373][bookmark: _Toc155253751]5.1.12	Query ECS informationInformation
The goal of this use case is to enable a consumer to query the ECS instance information, by requesting the provisioning MnS producer to query the ECS instance. Upon receiving the query request, the provisioning MnS producer sends the ECS instance information to the consumer.
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[bookmark: _Toc155253774]5.5	Void
Edge Federation Management
[bookmark: _Toc155253775]5.5.1	Description
This clause contains use cases associated with federation management.
[bookmark: _Toc155253776]5.5.2	Federated EAS deployment and termination
Federation enables operator to control the launch and termination of applications on a PO. This will be used by a LO to instantiate an application on EDN of PO as requested by ASP over NBI. A LO makes the application instantiation result available on the NBI interface. PO also provide the application instance status to LO which LO may expose to application providers on NBI.
[bookmark: _Toc155253777]5.5.3	Requirements
Table 5.5.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-FEAS-INST-FUN-1 

	The generic provisioning MnS producer shall have a capability to deploy the EAS on the EDN owned by PO.
	Federated EAS deployment and termination

	REQ-FEAS-TERM-FUN-2

	The generic provisioning MnS producer shall have a capability to terminate the EAS on the EDN owned by PO.
	Federated EAS deployment and termination



[bookmark: _Toc155253778]5.6	Edge Federation Management
[bookmark: _Toc155253779]5.6.1	Description
This clause contains use cases associated with federation management.
[bookmark: _Toc155253780]5.6.2	Federation Management
The federation management functionality within the operator enables it to interact with other operator instances, often in different geographies, thereby providing access for the ASP to a larger footprint of EDN, a more extensive set of subscribers and multiple Operator capabilities. An operator initiates the establishment of federation relationship with another operator sharing available location(s) at which the edge services are provided, resource available at each location, federation expiry etc. The operator which initiates federation relationship is called Leading Operator (LO). The operator which receives federation relationship request is called Partner Operator (PO).
The federation relationship enables the following functionalities.
-	Federated EAS resource reservation management: This is intended for an LO to reserve resources for an application providerASP, with the PO, when the application providerASP initiate the reservation using NBI.
-	Federated EAS deployment and termination: This will be used by an LO to instantiate an EAS deployment on EDN of LO as requested by application providerASP over NBI.
-	EDN sharing: This is intended for operator to share EDN among each other.
[bookmark: _Toc155253781]5.6.3	Requirements
Table 5.6.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-FED-FUN-1
	Generic Provisioning MnS shall have a capability to establishing federation relationship with the MnS consumer (e.g. partner operator platforms).

	Federation Management

	REQ-FED-FUN-2
	Generic Provisioning MnS shall enable federation relationship to include appropriate information including (not limited to) location(s) at which the edge services are provided, resource available at each location, federation expiry.
	Federation Management

	REQ-FED-FUN-3
	Generic Provisioning MnS shall have a capability to remove existing federation relationship with the MnS consumer(e.g. partner operator platforms).
	Federation Management

	REQ-FECS-MGMT-FUN-1 

	Generic Provisioning MnS shall enable federation relationship to include information on PO ECS including (not limited to) ECS Profile, served EES and served EAS.
	Federated ECS management

	REQ-FEAS-INST-FUN-1 

	The generic provisioning MnS producer shall have a capability to deploy the EAS on the EDN owned by PO.
	Federated EAS deployment and termination

	REQ-FEAS-TERM-FUN-2

	The generic provisioning MnS producer shall have a capability to terminate the EAS on the EDN owned by PO.
	Federated EAS deployment and termination



[bookmark: _Toc130223298][bookmark: _Toc155253782]5.6.4	Federated ECS management
In federation, the EAS requested by UE may only be available with the federated operator. The EAS discovery will fail at leading operator resulting in the initiation of discovering target EES and ECS belonging to partner operator. See clause 8.18.2.3.2 [2]. This will require configuring leading operator ECS with federated ECS information belonging to partner operator. The information may include ECS address (clause 8.2.12[2]), related EES and EAS etc.
The partner operator provides information related with its ECS as part of federation establishment. Based on the provided information required configurations can be done in leading operator ECS.
5.5.x	Federated EAS deployment and termination
Federation enables operator to control the launch and termination of applications on a PO. This will be used by a LO to instantiate an application on EDN of PO as requested by ASP over NBI. A LO makes the application instantiation result available on the NBI interface. PO also provide the application instance status to LO which LO may expose to ASP on NBI.

[bookmark: _Toc155253783]5.7	Query available EDN available Edge resources
[bookmark: _Toc155253784]5.7.1	Description
This clause contains use cases associated with querying EDN available Edge resources.
[bookmark: _Toc155253785]5.7.2	Querying available resources from EDN 
The goal of this use case is to enable ASP to query the available resources in an EDN. An EDN contains the infrastructure resources (e.g., compute, networking, storage) which can be used for EAS deployments. Some of the resources in an EDN may be already allocated, while others may be available to be used by ASP. The available resources in an EDN can be queried by ASP to know what resources are available in what locations. ASP can then take a decision on where its EAS to be deployed.
[bookmark: _Toc155253786]5.7.3	Requirements
Table 5.7.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-QUERY-EDN-RESOURCE-1 

	The provisioning MnS producer for edge computing management shall have a capability allowing ASP to obtain the available resources (e.g., compute, networking, storage) in an EDN.
	Querying available resources from EDN
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[bookmark: _Toc96612062][bookmark: _Toc96936143][bookmark: _Toc96936400][bookmark: _Toc155253797]6.3	Class definition
[bookmark: _Toc96612063][bookmark: _Toc96936144][bookmark: _Toc96936401][bookmark: _Toc155253798]6.3.1	EASFunction
[bookmark: _Toc96936145][bookmark: _Toc96936402][bookmark: _Toc155253799]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 [1516].
[bookmark: _Toc96612071][bookmark: _Toc96936179][bookmark: _Toc96936437][bookmark: _Toc155253838]
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[bookmark: _Toc96612072][bookmark: _Toc96936183][bookmark: _Toc96936441][bookmark: _Toc155253843]6.3.10	EdgeDataNetwork
[bookmark: _Toc96936184][bookmark: _Toc96936442][bookmark: _Toc155253844]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 [165].
[bookmark: _Toc96936185][bookmark: _Toc96936443][bookmark: _Toc155253845]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

	availableEdgeVirtualResources
	M
	T
	F
	F
	T



[bookmark: _Toc96936186][bookmark: _Toc96936444][bookmark: _Toc155253846]6.3.10.3	Attribute constraints
None.
[bookmark: _Toc96936187][bookmark: _Toc96936445][bookmark: _Toc155253847]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.
[bookmark: _Toc96612076][bookmark: _Toc96936200][bookmark: _Toc96936458]
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[bookmark: _Toc155253918]6.4	Attribute definition
[bookmark: _Toc96612077][bookmark: _Toc96936201][bookmark: _Toc96936459][bookmark: _Toc155253919]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: TrueN/A
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/AFalse
isUnique: N/ATrue
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: N/ATrue
defaultValue: None
isNullable: False

	eESFunctionRef
	This is the DN of EESFunction. 

allowedValues: DN of the EESFunction MOI.



	type: DN
multiplicity: 1..*
isOrdered: N/AFalse
isUnique: True
defaultValue: None
isNullable: False

	registrationInfo
	This refers to the registration information (e.g. registrationExpiry, registrationID and secCredential) (see clause see clause 8.4.3 and 8.4.4 in TS 23.558[2]). It is defined as a datatype (see clause 6.3.14).

allowedValues: N/A
	type: RregistrationInfo
multiplicity: 1
isOrdered: N/A
isUnique: N/ATrue
defaultValue: None
isNullable: False

	registrationExpiry
	This specifies the expiration time of the EAS and EES Registration (see clause 8.4.3 and 8.4.4 in TS 23.558[2]).
	type: DateTimeString
multiplicity: 1
isOrdered: N/A
isUnique: N/ATrue
defaultValue: None
isNullable: False

	registrationID
	This identifies particular EAS and EES registration. (see clause 8.4.3 and 8.4.4 in TS 23.558[2]).
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/ATrue
defaultValue: None
isNullable: False

	secCredential
	This specifies the security credentials of the EAS and EES Registration (see clause 8.4.3 and 8.4.4 in TS 23.558[2]).
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/ATrue
defaultValue: None
isNullable: False

	edgeDataNetworkRef
	This holds a list of DN of EdgeDataNetwork.
	type: DN
multiplicity: 1..*
isOrdered: N/AFalse
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: N/ATrue
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: N/ATrue
defaultValue: None
isNullable: False

	latitude
	This defines the single latitude coordinate.
	type: Float
multiplicity: 1
isOrdered: N/A
isUnique: N/ATrue
defaultValue: None
isNullable: False

	longitude
	This defines the single longitude coordinate.
	type: Float
multiplicity: 1
isOrdered: N/A
isUnique: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: FalseN/A
isUnique: Yes
defaultValue: None
isNullable: True

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

	type: TAI
multiplicity: 1..*
isOrdered: N/AFalse
isUnique: N/ATrue
defaultValue: None
isNullable: False

	servingPLMN
	It specifies the PLMN to be served.
	type: PLMNId
multiplicity: 1
isOrdered: FN/A
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/AFalse
isUnique: N/ATrue
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/AFalse
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: TrueN/A
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: N/ATrue
defaultValue: None
isNullable: False

	affinityEAS
	This parameter defines the EAS identifier with which the affinity is required.
	type: String
multiplicity: 1...*
isOrdered: N/AFalse
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: N/ATrue
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/AFalse
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: N/ATrue
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: N/ATrue
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: N/ATrue
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: TrueN/A
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/AFalse
isUnique: TrueN/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: N/ATrue
defaultValue: None
isNullable: False

	eASFunctionRef
	This is the DN of EASFunction. 

allowedValues: DN of the EASFunction MOI.



	type: DN
multiplicity: 1..*
isOrdered: N/AFalse
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: N/ATrue
defaultValue: None
isNullable: False

	eESservingLocation
	It defines the serving location for an EES.


	type: ServingLocation
multiplicity: 1..*
isOrdered: FlaseN/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/AFalse
isUnique: N/ATrue
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/AFalse
isUnique: True
defaultValue: None
isNullable: False

	aCID
	Identifies the AC(s) that can be served by the EAS (See TS 23.558 [2]).
	type: String
multiplicity: 1…*
isOrdered: N/AFlase
isUnique: True
defaultValue: None
allowedValues: N/A
isNullable: False

	eASProvider
	The identifier of the ASP that provides the EAS (See TS 23.558 [2]).
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASdescription
	Human-readable description of the EAS (See TS 23.558 [2]).
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASSchedule
	The availability schedule of the EAS (e.g. time windows) (See TS 23.558 [2]).
	type: Duration
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	startTime
	It defines the start time of the duration for which the EAS is available.
	type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	endTime
	It defines the send time of the duration for which the EAS is available.
	type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASGeographicalServiceArea
	The geographical service area that the EAS serves. ACs in UEs that are located outside that area shall not be served (See TS 23.558 [2]).
	type: GeoLoc
multiplicity: 1..*
isOrdered: N/AFalse
isUnique: True
defaultValue: None
allowedValues: N/A
isNullable: False

	eASTopologicalServiceArea
	The EAS serves UEs that are connected to the Core Network from one of the cells included in this service area. ACs in UEs that are located outside this area shall not be served. (See TS 23.558 [2]).
	type: TopologicalServiceArea
multiplicity: 1..*
isOrdered: N/AFalse
isUnique: True
defaultValue: None
allowedValues: N/A
isNullable: False

	eASServicePermissionLevel
	Level of service permissions e.g. trial, gold-class supported by the EAS (See TS 23.558 [2]).

Allowed Values: TRIAL, SILVER, GOLD
	type: StringENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASFeature
	Service features e.g. single vs. multi-player gaming service supported by the EAS (See TS 23.558 [2]).

Allowed Value: SINGLE, MULTIPLE
	type: StringENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASServiceContinuitySupport
	Indicates if the EAS supports service continuity or not. This IE also indicates which ACR scenarios are supported by the EAS (See TS 23.558 [2]).

Default value: FALSE
	type: StringBoolean
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASDNAI
	DNAI(s) associated with the EAS. This IE is used as Potential Locations of Applications. It is a subset of the DNAI(s) associated with the EDN where the EAS resides.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASAvailabilityReportingPeriod
	The availability reporting period (i.e. heartbeat period) that indicates to the EES how often it needs to check the EAS's availability after a successful registration (See TS 23.558 [2]).
	type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	eASStatus
	The status of the EAS (e.g. enabled, disabled, etc.) (See TS 23.558 [2]). 

Allowed values: ENABLED, DISABLED
	type: ENUM
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
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/AFalse
isUnique: N/ATrue
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/AFalse
isUnique: N/ATrue
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

	availableEdgeVirtualResources
	This parameter defines the available edge virtual resources managed by an EDN (see NfviCapacityInfo in clause 10.5.2.3 of ETS NFV SOL-005 [x]).
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False

	vnfdId
	It indicates the identifier of the VNFD which contains the virtual resource requirements of an EAS. (see clause 7.1 in ETSI NFV IFA-011 [7]). 
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	participatingOPiD
	This identifies the PO.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	originatingOPiD
	This identifies the OP.
	type: String
multiplicity: *1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	federationID
	This identifies the particular federation created.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	FederationExpiry
	This defines the time post which the federation relationship shall expire.
	type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	initiationTime
	Date and time of the federation initiated by the originating operator
	type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	offeredEDN
	It provides the list of EDN that are offered by the PO.
	type: DN
multiplicity: 1…*
isOrdered: TrueFalse
isUnique: FalseTrue
defaultValue: None
allowedValues: N/A
isNullable: False

	acceptedEDNList
	It provides the list of EDN that are accepted by the LO.
	type: DN
multiplicity: 1…*
isOrdered: TrueFalse
isUnique: FalseTrue
defaultValue: None
allowedValues: N/A
isNullable: False

	resourceQuota
	This defines the virtual resource quota assigned to the LO by the PO as per the federation relationship. This may be the subset of available virtual resource (indicate with attribute availableVirtualResource) in the EDN. The LO will only be authorized to reserve and use this amount of resources.
	type: VirtualResource
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	availableVirtualResource
	This defines the virtual resource available in the EDN shared by the PO.
	type: VirtualResource
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	availableEASResource
	This defines the available EAS in the shared EDN. This will be the DN of EASProfile
	type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	avaibleEDNList
	This defines information related with available EDN with PO
	type: AvailableEDNList
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	federationID
	This defines the federation ID provided by the PO to LO at the time of federation establishment.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False

	reservationID
	This defines the reservation identification of the block of reserved resources for L-OPLO in P-OPPO’s edge network.
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A
defaultValue: None
allowedValues: N/A
isNullable: False



	Next  Change



[bookmark: _Toc155253929]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 [1415]) for EAS termination.
[bookmark: _Toc155253932]
	Next  Change


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 [1415]) for EAS modification.
[bookmark: _Toc155253933]7.1.2.4	EAS query
[bookmark: _Toc155253934]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.


Figure 7.1.2.4.1-1: EAS query procedure
[bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK20][bookmark: OLE_LINK19][bookmark: OLE_LINK14]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.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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).
[bookmark: _Toc155253935]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 [1415]) for EAS query.

	Next  Change




[bookmark: _Toc96612102][bookmark: _Toc96936240][bookmark: _Toc96936498][bookmark: _Toc155253979]8.2	Performance assurance
[bookmark: _Toc96612103][bookmark: _Toc96936241][bookmark: _Toc96936499][bookmark: _Toc155253980]8.2.1	EAS performance assurance
[bookmark: _Toc96936242][bookmark: _Toc96936500][bookmark: _Toc155253981]8.2.1.1	MnS component type A
Table 8.2.1.1-1: EAS performance assurance type A
	MnS Component Type A
	Note

	Operations and notifications defined in clause 11.1.1, 11.5 and 11.6 of TS 28.532 [5].

	It is supported by using Provisioning MnS to manage PerfMetricJob IOC, as defined in TS 28.622 [4].

	Operations defined in clause 11.5 and 11.6 in TS 28.532 [53] and clause 6.1 of TS 28.550 [8].

	It is supported by using Measurement job control services for EAS, as defined in TS 28.550 [8].




	End of Changes
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