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For definitive guidance on drafting 3GPP TSs and TRs, see 3GPP TS 21.801 supplemented by the 3GPP web page http://www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. 
Ensure all blue guidance text is removed before submitting the TS/TR to the TSG for approval.
[bookmark: foreword][bookmark: _Toc85825501]Foreword
This clause is mandatory; do not alter the text in any way other than to choose between "Specification" and "Report". 
[bookmark: spectype3]This Technical Specification|Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc85825502]Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
[bookmark: scope][bookmark: _Toc85825503]
1	Scope
The present document specifies the management aspects of edge computing including concepts, use cases, requirements and procedural flows that covers lifecycle management, provisioning, performance assurance and fault supervision for edge computing.
[bookmark: references][bookmark: _Toc85825504]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
…
[bookmark: definitions][2]	3GPP TS 23.558 Architecture for enabling Edge Applications [3]	3GPP TS 28.541: "5G Network Resource Model (NRM);"
[4]	3GPP TS 28.622 “Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)”.
[5]	3GPP TS 28.532 “Management and orchestration; Generic management services”.
[bookmark: _Hlk79068415][6]	ETSI GS NFV-IFA 013 V3.4.1 “Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; Os-Ma-nfvo reference point -Interface and Information Model Specification”.
[7]	ETSI GS NFV-IFA 011 V3.3.1 “Network Functions Virtualisation (NFV) Release 3; Management and Orchestration; VNF Descriptor and Packaging Specification”.
[8]	3GPP TS 28.550 “Management and orchestration; Performance assurance”.
[9]	3GPP TS 28.531 “Management and orchestration; Provisioning”
[10]	3GPP TS 28.552 “Management and orchestration; 5G performance measurements”


[bookmark: _Toc85825505]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Edge Computing: A concept, as described in 3GPP TS 23.501 [4], that enables operator and 3rd party services to be hosted close to the UE's access point of attachment, to achieve an efficient service delivery through the reduced end-to-end latency and load on the transport network.
Edge Computing Service Provider: A mobile network operator offering Edge Computing service.
Edge Data Network: A local Data Network that supports the architecture for enabling edge applications.
[bookmark: _Toc85825506]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc85825507]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ASP	Application Service Provider
DN	Data Network
DNAI	Data Network Access Identifier
DNN	Data Network Name
EAS	Edge Application Server
ECS	Edge Configuration Server
ECSP	Edge Computing Service Provider
EDN	Edge Data Network
FQDN	Fully Qualified Domain Name 
GSM	Global System for Mobile Communications
GSMA	GSM Association

[bookmark: clause4][bookmark: _Toc85825508]4	Concepts  and Overview
[bookmark: _Toc85825509]4.1	Heading styles


[bookmark: _Toc85825510]5	Edge Computing Management Capabilities
[bookmark: _Toc85825511]5.1	Lifecycle Management
[bookmark: _Toc85825512]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 and scaling of the edge components.
[bookmark: _Toc85825513]5.1.2	EAS Deployment
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 provider 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 VNF instance(s) should be instantiated, and requests the NFVO in ETSI NFV MANO to instantiate the EAS VNF instance(s). The provisioning MnS producer sends a notification to ASP indicating the result of instantiation (e.g., success, failure, or partially failure) when a notification is received from NFVO indicating the result of instantiation operation.

[bookmark: _Toc85825514]5.1.3 	EAS Termination
The goal of this use case is to enable ASP to trminate the EAS in the EDN, by requesting the provisioning MnS producer to terminate the EAS VNF instance. The provisioning MnS producer requests the NFVO in ETSI NFV MANO to terminate the EAS VNF instances. The provisioning MnS producer sends a notification to ASP indicating the termination is in progress when a notification is received from NFVO indicating the start of termination operation. The provisioning MnS producer sends another notification to ASP indicating the result of termination (e.g., success, failure, or partially failure) when a notification is received from NFVO indicating the result of termination operation.

[bookmark: _Toc85825515]5.1.4	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: _Toc85825516]5.1.5	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 send to indicate that the EES has been terminated successfully.

[bookmark: _Toc85825517]5.1.6	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: _Toc85825518]5.1.7	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: _Toc85825519]5.1.8 	Requirements
	Requirement label
	Description
	Related use case(s)

	REQ-EAS-INST-FUN-1 

	Generic provisioning MnS producer should have a capability allowing an authorized consumer to request the deployment of EAS based on the given deployment requirements.
	EAS Deployment

	REQ-EAS-INST-FUN-2 

	Generic Provisioning MnS Producershould have the capability to deploy EAS at a suitable EDN which can support the EAS requirements e.g serving location, required latency, affinity/anti-affinity with other EAS, service continuity.
	EAS Deployment

	REQ-EAS-INST-FUN-3

	Generic provisioning MnS producer should have a capability to inform the authorized consumer about the progress of instantiation as the response to the deployment request.
	EAS Deployment

	REQ-EAS-INST-FUN-4 

	Generic provisioning MnS producer should have a capability to notify the authorized consumer the result (e.g., success, failure, or partially failure) of instantiation operation.
	EAS Deployment

	REQ-EAS-TERM-FUN-1
	Generic provisioning MnS producer should have a capability allowing an authorized consumer to request the termination of the EAS VNF instance.
	EAS Termination

	REQ-EAS-TERM-FUN-2
	Generic provisioning MnS producer should have a capability to inform the authorized consumer about the progress of termination as the response to the termination request.
	EAS Termination

	REQ-EAS-TERM-FUN-3
	Generic provisioning MnS producer should have a capability to notify the authorized consumer the result (e.g., success, failure, partially failure) of termination operation.
	EAS Termination

	REQ-EES-INST-FUN-1
	Generic provisioning MnS producer should have the capability to instantiate the EES, as per request from authorized consumers.
	EES Deployment

	REQ-EES-INST-FUN-2
	Generic provisioning MnS producer should have the capability to send the notification indicating the status of EES instantiation
	EES Deployment

	REQ-EES-INST-FUN-3 
	Generic provisioning MnS producer should have the capability to relate instantiated EES with one or multiple served EAS(s).
	EES Deployment

	REQ-EES-TERM-FUN-1
	Generic provisioning MnS producer should have the capability to terminate the EES with the EES identifier, as per request from authorized consumers
	EES Termination

	REQ-EES-TERM-FUN-2
	Generic provisioning MnS producer should have the capability to send the notification indicating the status of EES termination
	EES Termination

	REQ-EES-TERM-FUN-3
	Generic provisioning MnS producer should have a capability to inform the authorized consumer about the progress of EES instantiation as the response to the deployment request.
	EES Deployment

	REQ-EES-TERM-FUN-4
	Generic provisioning MnS producer should have a capability to inform the authorized consumer about the progress of EES termination as the response to the termination request.
	EES Termination

	REQ-ECS-INST-FUN-1
	Generic provisioning MnS producer should have the capability to instantiate the ECS, as per request from authorized consumers.
	ECS Deployment

	REQ-ECS-INST-FUN-2 
	Generic provisioning MnS producer should have the capability to send the notification indicating the status of ECS Instantiation.
	ECS Deployment

	REQ-ECS-INST-FUN-3 
	Generic provisioning MnS producer should have the capability to relate instantiated ECS with one or multiple served EES(s).
	ECS Deployment

	REQ-ECS-TERM-FUN-1
	Generic provisioning MnS producer should have the capability to terminate the ECS with the ECS identifier, as per request from authorized consumers.
	ECS Termination

	REQ-ECS-TERM-FUN-2
	Generic provisioning MnS producer should have the capability to send the notification indicating the status of ECS termination.
	ECS Termination

	REQ-ECS-TERM-FUN-3
	Generic provisioning MnS producer should have a capability to inform the authorized consumer about the progress of ECS instantiation as the response to the deployment request.
	ECS Termination

	REQ-ECS-TERM-FUN-4
	Generic provisioning MnS producer should have a capability to inform the authorized consumer about the progress of ECS termination as the response to the termination request.
	ECS Termination



[bookmark: _Toc85825520]5.2	Performance assurance
[bookmark: _Toc85825521]5.2.1	Description
The clause contains use cases associated with performance assurance.
[bookmark: _Toc85825522]5.2.2	EAS performance assurance
[bookmark: _Hlk83653811][bookmark: _Hlk60992066]The goal of this use case is to provide a mechanism for EAS to publish KPIs or measurements, as per requirements shown in Table 5.2.2-1 (see clause 5.2.10.2 in TS 23.558 [2]). 
Table 5.2.2-1: Edge Application Server Service KPIs
	Information element
	Status
	Description

	Maximum Request rate
	O
	Maximum request rate from the Application Client supported by the server. 

	Maximum Response time
	O
	The maximum response time advertised for the Application Client's service requests.

	Availability
	O
	Advertised percentage of time the server is available for the Application Client's use.

	Available Compute
	O
	The maximum compute resource available for the Application Client.

	Available Graphical Compute
	O
	The maximum graphical compute resource available for the Application Client.

	Available Memory
	O
	The maximum memory resource available for the Application Client.

	Available Storage
	O
	The maximum storage resource available for the Application Client.

	Connection Bandwidth
	O
	The connection bandwidth in Kbit/s advertised for the Application Client's use.

	NOTE:	The maximum response time includes the round-trip time of the request and response packet, the processing time at the server and the time required by the server to consume 3GPP Core Network capabilities, if any.



A consumer, such as ASP, would consume performance assurance MnS to request the ECSP management system to collect EAS KPIs and measurements. The performance assurance MnS producer at ECSP management system will report the measurements to the consumer.
[bookmark: _Toc85825523]5.2.3	5GC NF measurements to evaluate EAS performance
The goal is to enable ECSP management system to collect the measurements of 5GC NFs (e.g., UPF, PCF, …) that are needed to evaluate the EAS performance. For example, the ECSP management system can correlate the 5GC NF and EAS measurements to determine the root cause of poor EAS performance. ECSP manaegemnt system, as the consumer would consume performance assurance MnS to request the PLMN management system to collect 5GC NF measurements that are related to EAS performance. The performance assurance MnS producer at PLMN management system will report the measurements to the consumer.
[bookmark: _Hlk83703759]Since an PLMN operator may not want to expose certain measurements (e.g., measurements for 5GC NF(s) not relevant to EAS) to 3rd party operators, like ECSP, the PLMN management system should be able to select specific measurements to be reported to the consumer.
[bookmark: _Toc85825524]5.2.4 	Requirements
	Requirement label
	Description
	Related use case(s)

	REQ-EAS-PA-FUN-1 

	Performance assurance MnS producer should have a capability allowing an authorized consumer to request the collection of EAS KPIs and measurements.
	EAS performance assurance

	REQ-EAS-PA-FUN-2 

	Performance assurance MnS producer should have a capability to report EAS KPIs and measurements to authorized consumer(s).
	EAS performance assurance

	REQ-5GCNF-PA-FUN-1 

	Performance assurance MnS producer should have a capability allowing an authorized consumer to request the collection of 5GC NF(s) (e.g., UPF, PCF, …) measurements that may affect the EAS performance.
	5GC NF measurements to evaluate EAS performance

	REQ-EAS-5GCNF -FUN-2 

	Performance assurance MnS producer should have a capability allowing the selection of specific 5GC NF(s) (e.g., UPF, PCF, …) measurements to be reported to authorized consumer(s).
	5GC NF measurements to evaluate EAS performance







[bookmark: _Toc85825525]6	Edge NRM
Editors Note: This section will contain the edge related NRM or just the reference to it in 28.541.
[bookmark: _Toc85825526]6.1		Information Model definitions for Edge NRM
[bookmark: _Toc59183191][bookmark: _Toc59184657][bookmark: _Toc59195592][bookmark: _Toc59440020][bookmark: _Toc67990443][bookmark: _Toc85825527]6.1.1	Imported information entities and local labels
	Label reference
	Local label

	TS 28.622 [4], IOC, Top
	Top

	TS 28.622 [4], IOC, SubNetwork
	SubNetwork

	TS 28.622 [4], IOC, ManagedFunction
	ManagedFunction

	TS 28.541 [3], IOC, PCFFunction
	PCFFunction

	TS 28.541 [3], IOC, NEFFunction
	NEFFunction

	TS 28.541 [3], IOC, EP_N5
	EP_N5

	TS 28.541 [3], IOC, EP_N33
	EP_N33

	TS 28.541 [3], attribute, tAI
	tAI



[bookmark: _Toc59183192][bookmark: _Toc59184658][bookmark: _Toc59195593][bookmark: _Toc59440021][bookmark: _Toc67990444][bookmark: _Toc85825528]6.2	Class diagram
[bookmark: _Toc59183193][bookmark: _Toc59184659][bookmark: _Toc59195594][bookmark: _Toc59440022][bookmark: _Toc67990445][bookmark: _Toc85825529]6.2.1	Relationships




[bookmark: _Toc59183194][bookmark: _Toc59184660][bookmark: _Toc59195595][bookmark: _Toc59440023][bookmark: _Toc67990446]Figure 6.2.1-2 Edge NRM containment/naming relationship



Figure 6.2.1-3 Transport view of EES NRM



Figure 6.2.1-4 Transport view of ECS NRM


Figure 6.2.1-5 Transport view of EAS NRM

[bookmark: _Toc85825530]6.2.2	Inheritance

 

Figure 6.2.2-1 Edge Inheritance Relationship

Editor's NOTE 4: Whether EASProfile is dataType or IOC is FFS. 
[bookmark: _Toc85825531]6.3	Class definition
[bookmark: _Toc85825532]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
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	eASIdentifier
	M
	T
	T
	F
	T

	Attribute related to role
	
	
	
	
	

	eASRequirementsRef
	M
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	


[bookmark: _Toc59183199][bookmark: _Toc59184665][bookmark: _Toc59195600][bookmark: _Toc59440028][bookmark: _Toc67990451]6.3.1.3	Attribute constraints

[bookmark: _Toc59183200][bookmark: _Toc59184666][bookmark: _Toc59195601][bookmark: _Toc59440029][bookmark: _Toc67990452]6.3.1.4	Notifications
TBD.

[bookmark: _Toc85825533]6.3.2		EASRequirements
6.3.2.1 		Definition
This represent the requirements needed to deploy EAS(s).
6.3.2.2		Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	requiredEASservingLocation
	M
	T
	F
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	


Editor’s Note:  The definition of IOCs is not complete. It is expected additional attributes, as needed.
6.3.2.3	Attribute constraints

6.3.2.4	Notifications
TBD.

[bookmark: _Toc85825534]6.3.3		ServingLocation <<datatype>>
6.3.3.1 		Definition
This datatype represent the location which is to be served by the node.
6.3.3.2		Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	geographicalLocation
	CM
	T
	F
	F
	T

	tAI
	CM
	T
	T
	F
	T

	
	
	
	
	
	


6.3.3.3	Attribute constraints
	Name
	Definition

	geographicalLocation Support Qualifier
	Condition: If the serving location is described with Geographical Service Area [2].

	tAI Support Qualifier
	Condition: If the serving location is described with Topological Service Area [2].



6.3.3.4	Notifications
TBD.

[bookmark: _Toc85825535]6.3.4		GeoLoc <<datatype>>
6.3.4.1 		Definition
This datatype represent the geographical location.
6.3.4.2		Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	lat
	M
	T
	T
	F
	T

	long
	M
	T
	T
	F
	T

	civicAddress
	O
	T
	T
	F
	T


6.3.4.3	Attribute constraints
None
6.3.4.4	Notifications
TBD

[bookmark: _Toc59182745][bookmark: _Toc59184211][bookmark: _Toc59195146][bookmark: _Toc59439573][bookmark: _Toc67989996][bookmark: _Toc85825536]6.3.5	 ECSFunction
Editor’s Note:  The definition of IOCs is not complete. It is expected additional attributes, as needed
[bookmark: _Toc59182746][bookmark: _Toc59184212][bookmark: _Toc59195147][bookmark: _Toc59439574][bookmark: _Toc67989997]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]. 
[bookmark: _Toc59182747][bookmark: _Toc59184213][bookmark: _Toc59195148][bookmark: _Toc59439575][bookmark: _Toc67989998]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

	eDNConnectionInfo
	M
	T
	T
	F
	T



[bookmark: _Toc59183173][bookmark: _Toc59184639][bookmark: _Toc59195574][bookmark: _Toc59440001][bookmark: _Toc67990424]6.3.5.3	Attribute constraints
None

[bookmark: _Toc85825537]6.3.6		EDNConnectionInfo <<datatype>>
6.3.6.1 		Definition
This datatype represent the EDN connection information.
6.3.6.2		Attributes
	Attribute name
	Support Qualifier
	isReadable
	isWritable
	isInvariant
	isNotifyable

	dNN
	M
	T
	T
	F
	T

	eDNServiceArea
	M
	T
	T
	F
	T

	
	
	
	
	
	

	
	
	
	
	
	


6.3.6.3	Attribute constraints
None

[bookmark: _Toc85825538]6.4	Attribute definition
6.4.1		Attribute Properties
Editors Note: The definition of attributes are not complete, and are subject to changes.
	Attribute Name
	Documentation and Allowed Values
	Properties

	eASIdentifier
	It identifies the EAS, see 3GPP TS 23.558.

	type: String
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
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

	requiredEASservingLocation
	It defines the location where the EAS service should be available.
	type: ServingLocation
multiplicity: 1..*
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	geographicalLocation
	This refers to the Geographical Service Area, see 3GPP TS 23.558.
	type: GeoLoc
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

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

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

	civicAddress
	This defines the location in terms of a civic address
	type: String
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	tAI
	Indicates the TAI (see subclause 4.3.49 in TS 28.541 [3]), including pLMNId ID and nRTAC.
	type: TAI
multiplicity: 1..*
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False

	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.


	type: ServingLocation
multiplicity: 1
isOrdered: N/A
isUnique: True
defaultValue: None
isNullable: False




[bookmark: _Toc85825539]7	Procedural Flows	
Editors Note: This section will contain the procedures for different edge computing management capabilities e.g provisioning/LCM, performance assurance etc.
[bookmark: _Toc85825540]7.1	Lifecycle management
[bookmark: _Toc85825541]7.1.1	Description
The clause contains procedures associated with lifecycle management.
[bookmark: _Toc85825542]7.1.2	EAS lifecycle management
7.1.2.1	EAS VNF instantiation
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.



Figure 7.1.2.1-1: EAS instantiation
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 (e.g., software image location, minimum RAM, disk requirements) (see clause 7.1.6.5 in in ETSI NFV IFA-011 [z]).
-  QoS requirements (e.g., bandwidth, end-to-end latency).
-  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 operation (see clause 7.3.3 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. 
5. NFVO sends a notification to ECSP provisioning MnS producer indicating the result of instantiation procedure (see clause 7.3.3.4 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.
Editors’s note: The flow might be revisted after the discussion on asynchronous operation support for provisioning MnS is concluded.
7.1.2.2	EAS VNF termination
Figure 7.1.1.2-1 depicts a procedure that describes how an ASP can consume provisioning MnS to terminate the EAS VNF. It is assumed that both ASP and ECSP consumers have subscribed to the producer of provisioning MnS to receive notifications.




Figure 7.1.2.2-1: EAS VNF 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 clause 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 7.3.127.4 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 EASRequirements IOC and all related 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.
Editors’s note: The flow might be revisted after the discussion on asynchronous operation support for provisioning MnS is concluded.
[bookmark: _Toc85825543]7.1.3	ECS lifecycle management
7.1.3.1 	ECS instantiation
Figure 7.1.1-1 shows that the PLMN operator or ECSP as the consumer requests the ECS instantiation via the provisioning MnS.


Figure 7.1.1-1: ECS instantiation 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 producer returns a response indicating that the instantiation operation is in progress
3.   The NF instance creation procedure as described in 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, a Notification to indicate the creation of ECSFunction instance has failed.
5.   In case of ECS VNF instantiation success, the producer creates the MOI (Managed Object Instance) for ECSFunction IOC. The MOI shall contain attributes as defined in ECSFunction IOC. The Provisioning MnS Producer sends a Notification to indicate the ECSFunction instance has been created.
7.1.3.2 	ECS instantiation
Figure 7.1.3.x-1 shows that the PLMN operator or ECSP as the consumer requests the ECS termination via the provisioning MnS.


Figure 7.1.3.x-1: ECS termination procedure
1. PLMN operator or ECSP consumes the provisioning MnS with deleteMOI operation (see clause 11.1.1.4. in TS 28.532 [5]) for ECSFunction MOI to request ECSP management system provisioning MnS producer to terminate the ECS VNF instance.
2. ECSP management system provisioning MnS producer sends a response to the consumer indicating that the termination operation is in progress.. 
3. ECSP management system provisioning MnS producer invokes the TerminateNsRequest or UpdateNsRequest operation (see clause 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 ECS 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 management system provisioning MnS producer deletes the MOI for ECSFunction IOC.
5.2. ECSP management system provisioning MnS producer notifies the consumer about the successful termination of the ECS.
Otherwise :
5.3. ECSP management system provisioning MnS producer notifies the consumer about the un-successful termination of the ECS.

[bookmark: _Toc85825544]7.2	Performance assurance
Editor’s note: All the procedures below will require defining related EAS and NF measurements and KPIs in 28.552 and 28.554 respectively, if not already present.
[bookmark: _Toc85825545]7.2.1	Description
The clause contains procedures associated with performance assurance.
[bookmark: _Toc85825546]7.2.2	EAS performance assurance
7.2.2.1	Measurement collection via performance job control
Figure 7.2.2.1-1 depicts a procedure that describes how an ASP can consume performance assurance MnS to collect the EAS measurements via performance job control.


[bookmark: _Hlk60993822]Figure 7.2.2.1-1: Measurement collection via performance job control
[bookmark: _Hlk60995897][bookmark: _Hlk60996252]1. ASP, as the consumer of performance assurance MnS, consumes the measurement job control MnS with createMeasurementJob operation (see TS 28.550 [8]) to request ECSP management system, as the producer of performance assurance MnS, to collect EAS measurements. The createMeasurementJob operation also includes a reportingMethod attribute to indicating the report method (i.e., performance data file or by performance data streaming).
2. ECSP management system returns the output parameter with jobId to indicate the PM job been created.
3. If this PM job is based on performance file reporting service, then
3.1. ASP invokes the subscribe operation (see clause 12.6.1.1.1 in TS 28.532 [5]) to subscribe to receive notifications from the ECSP management system.
3.2. ECSP management system sends a notifyFileReady notification (see clause 11.6.1.1 in TS 28.532 [5]) to ASP to indicate the performance data file is ready.
3.3. ASP fetches the EAS measurement data from the MnS producer.
   Otherwise (performance data streaming service)
[bookmark: _Hlk60995604]3.4. ECSP management system invokes the establishStreamingConnection operation (see clause 11.5.1.1 in TS 28.532 [5])  to establish a streaming connection with ASP for sending the streaming data.
3.5 ECSP management system collects the EAS measurement data and invokes the reportStreamData operation (see clause 11.5.1.3 in TS 28.532 [5]) to send the streaming data to ASP.
7.2.2.2	Measurement collection via configurable measurement control
Figure 7.2.2.1-1 depicts a procedure that describes how an ASP can consume performance assurance MnS to collect the EAS measurements via configurable measurement control.


[bookmark: _Hlk60993838]Figure 7.2.2.2-1: Measurements collection via configurable measurement control
[bookmark: _Hlk60996646][bookmark: _Hlk83714663][bookmark: _Hlk60996697]1. ASP, as the consumer of provisioning MnS, consumes the provisioning MnS with createMOI operation for PerfMetricJob IOC to request ECSP management system, as the producer of provisioning MnS, to collect EAS measurements. The PerfMetricJob MOI includes a ReportingCtrl attribute (See clause 4.3.33 in TS 28.622 [4]) to indicating the report method (i.e., performance data file or by performance data streaming).
2. ECSP management system returns the output parameter with jobId to indicate the PM job been created.
3. If this PM job is based on performance file reporting service, then
3.1. ASP invokes the subscribe operation (see clause 12.6.1.1.1 in TS 28.532 [5]) to subscribe to receive notifications from the ECSP management system.
3.2. ECSP management system sends a notifyFileReady notification to ASP to indicate the performance data file is ready.
3.3. ASP fetches the EAS measurement data from the MnS producer.
   Otherwise (performance data streaming service)
3.4. ECSP management system invokes the establishStreamingConnection operation to establish a streaming connection with ASP for sending the streaming data.
3.5. ECSP management system collects the EAS measurement data and invokes the reportStreamData operation to send the streaming data to ASP.

[bookmark: _Toc85825547][bookmark: _Hlk83717061]7.2.3	5GC NF measurements to evaluate EAS performance
7.2.3.1	Measurement collection via performance job control
Figure 7.2.3.1-1 depicts a procedure that describes how an ECSP management system can consume performance assurance MnS to collect the 5GC NF measurements from PLMN management system via performance job control.


Figure 7.2.3.1-1: Measurements collection via performance job control
1. ECSP management system, as the consumer of performance assurance MnS, consumes the measurement job control MnS with createMeasurementJob operation (see TS 28.550 [8]) to request ECSP management system, as the producer of performance assurance MnS, to collect 5GC NF measurements that may impact EAS performance. The createMeasurementJob operation also includes a reportingMethod attribute to indicating the report method (i.e., performance data file or by performance data streaming).
2. PLMN management system returns the output parameter with jobId to indicate the PM job been created.
3. If this PM job is based on performance file reporting service, then
3.1. ECSP management system invokes the subscribe operation (see clause 12.6.1.1.1 in TS 28.532 [5]) to subscribe to receive notifications from the PLMN management system.
3.2. PLMN management system sends a notifyFileReady notification to ASP to indicate the performance data file is ready.
3.3. ECSP management system fetches the 5GC NF measurement data from the MnS producer.
   Otherwise (performance data streaming service)
3.4. PLMN management system invokes the establishStreamingConnection operation to establish a streaming connection with ECSP management system for sending the streaming data.
3.5 PLMN management system collects the measurement data and invokes the reportStreamData operation to send the 5GC NF streaming data to ECSP management system.
7.2.3.2	Measurement collection via configurable measurement control
Figure 7.2.3.2-1 depicts a procedure that describes how an ECSP management system can consume performance assurance MnS to collect the 5GC NF measurements from PLMN management system via configurable measurement control.


Figure 7.2.3.2-1: Measurement collection via configurable measurement control
1. ECSP management system, as the consumer of provisioning MnS, consumes the provisioning MnS with createMOI operation for PerfMetricJob IOC to request ECSP management system, as the producer of provisioning MnS, to collect 5GC NF measurements that may impact EAS performance. The PerfMetricJob MOI includes a ReportingCtrl attribute (See clause 4.3.33 in TS 28.622 [4]) to indicating the report method (i.e., performance data file or by performance data streaming).
2. PLMN management system returns the output parameter with jobId to indicate the PM job been created.
3. If this PM job is based on performance file reporting service, then
3.1. ECSP management system invokes the subscribe operation (see clause 12.6.1.1.1 in TS 28.532 [5]) to subscribe to receive notifications from the PLMN management system.
3.2. PLMN management system sends a notifyFileReady notification to ASP to indicate the performance data file is ready.
3.3. ECSP management system fetches the 5GC NF measurement data from the MnS producer.
   Otherwise (performance data streaming service)
3.4. PLMN management system invokes the establishStreamingConnection operation to establish a streaming connection with ASP for sending the streaming data.
3.5. PLMN management system collects the measurement data and invokes the reportStreamData operation to send the 5GC NF streaming data to ECSP management system.
Editor’s note: Whether the existing subscription and measurement data reporting mechanism allow the selective measurement data reporting are FFS.
[bookmark: _Toc85825548]8. 		Management Service for Edge Computing
[bookmark: _Toc85825549]8.1	Provisioning
8.1.1	Lifecycle management
The management services for Edge Conputing lifecycle management are listed in table 8.1.1-1.
Table 8.1.1-1: Management services for Edge Computing lifecycle management 
	MnS Component Type A
(operations and notifications)
	MnS Component Type B
(information model)
	Note

	Operations and Notifications defined in clause 11.1.1 of TS 28.532 [5]:
-	createMOI operation
-	deleteMOI operation
-	getMOIAttributes operation
-	modifyMOIAttributes operation
-	notifyMOICreation Notification
-	notifyMOIDeletion Notification

	Edge Conputing information model defined in clause 6.3.

	This management service enables its consumer to request lifecycle management of EAS, EES and ECS.





A, B and C
[bookmark: _Toc85825550]8.12	Performance Assurance
[bookmark: _Toc50705734][bookmark: _Toc50991605][bookmark: _Toc58411285][bookmark: _Toc82168497]8.2.1	EAS performance assurance
[bookmark: _Toc50705735][bookmark: _Toc50991606][bookmark: _Toc58411286][bookmark: _Toc82168498]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 11.1.1.1 of TS 28.532 [5]:
- createMOI operation
	It is supported by Provisioning MnSto create PerfMetricJob IOC, as defined in TS 28.531 [9].

	Operations defined in clause 11.5 and 11.6 in TS 28.532 [3] and clause 6.1 of TS 28.550 [8]:
- createMeasurementJob
- stopMeasurementJob
- listMeasurementJobs 
- establishStreamingConnection
- notifyFileReady notification
- reportStreamData operation
	It is supported by Performance Assurance MnS for EAS, as defined in TS 28.550 [8].



[bookmark: _Toc50705740][bookmark: _Toc50991611][bookmark: _Toc58411291][bookmark: _Toc82168503]8.2.1.2	MnS Component Type C definition
Performance measurements related EAS are captured in Table 8.2.1.2.-1:
Table 8.2.1.2-1. EAS related performance measurements
	Performance measurements
	Description
	Related targets

	Mean virtual CPU usage
	Includes the mean usage of the underlying virtualized CPUs for a virtualized 3GPP NF (see clause 5.7.1.1.1 in TS 28.552 [10]). 
	

	Mean virtual memory usage
	Includes the mean usage of the underlying virtualized memories for a virtualized 3GPP NF (see clause 5.7.1.2.1 in TS 28.552 [10]). 
	

	Mean virtual disk usage
	Includes the mean usage of the underlying virtualized disks for a virtualized 3GPP NF (see clause 5.7.1.3.1 in TS 28.552 [10]). 
	

	Data volume of incoming bytes to EAS
	Includes the number of incoming bytes received by the EAS (see clause 5.7.2.1 in TS 28.552 [10]). 
	

	Data volume of outgoing bytes to EAS
	Includes the number of outgoing bytes received by the EAS (see clause 5.7.2.2 in TS 28.552 [10]). 
	

	Data volume of incoming packets to EAS
	Includes the number of incoming packets received by the EAS (see clause 5.7.2.3 in TS 28.552 [10]). 
	

	Data volume of outgoing packets to EAS
	Includes the number of outgoing packets received by the EAS (see clause 5.7.2.4 in TS 28.552 [10]). 
	


A, B and C
[bookmark: _Toc85825551]8.2	Fault Supervision
A, B and C






















[bookmark: _Toc85825552]Annex <A> (normative):

[bookmark: _Toc85825553]
Annex <B> (informative):



[bookmark: _Toc85825554]Annex <X> (informative):
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