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2 Abstract

This MEF Standard describes atefines Elastic Ethernet Services. These are Ethernet Services
described using the Service Attributes defined in MEF 1&].4r in MEF 26.2[8], that include

the capability for modifying the values of selected Service Attributes within a short Maintenance
Interval. The Service Attributes that can be modified in this Wwagmed Elastic Service
Attributes T are identified. Additional Service Attributes for Elastic Ethernet Services are
defined, including some that place constraintsrervalues to which Elastic Service Attributes
can be modified.

Additionally, specific Elast Ethernet Services are defined, based on the Ethernet Services
defined in MEF 6.34] and MEF 51.1/11], to support connectivity fo€loud Servics. This
connectivity forCloud Service falls into two broad categories: 1) Cloud Interconnect, and 2)
Cloud Access. Connectivity faZloud Servics is addressed for a single Cloud Service Provider
(Cloud SP), usingne or moreEthernet Serviceand one or mor€loud Serviceprovidedby

one o more Cloud Operata. Additional requirements for these specific cloud connectivity
services arspecified

MEF 47.1 © MEF Forum 202. Any reproduction of this document, or any portion thereof, shall contain the follo Page2
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3 Terminologyand Abbreviations

This section defines the terms used in tisumentIn many cases, the normative definitions to
terms are found irother documend. In these cases, the third column is used to provide the
reference that is contiolg in otherMEF or externatlocumers.

Terms defined iMEF 10.4[5], MEF 26.2[8], MEF 6.3[4], MEF 45.1[9], MEF 511 [11], MEF
23.2[6], MEF 23.2.1]7], and MEF 55 [12] are included in thislocumentby reference and,
hence, not repeated in table below.

MEF 47.1 © MEF Forum 202. Any reproduction of this document, or any portion thereof, shall contain the follo Page3
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Term Definition Reference
Accepted Service| A Valid Service ModificatiorRequest whose This document
Modification requested changes the Ethernet SP or Operatol

Request committed to fulfill.

Cloud Access

The use ok connectivity service to conneghe or
more sites of one or mof&oud Sulscribers,to
one or more sites of one or more Cloud p&'s

This document

Cloud
Interconnect

The wse ofa connectivityserviceto connectwo or
moreCloud Operatotdocations

This document

Cloud Operator

An organization or entity that provid€doud
Services tcCloud Service Providers or oth&foud
Operators

This document

Cloud Service
Provider

A person, organization @ntity that provides
Cloud Services to CloudSubscribers

This document

Cloud Service

A service comprising one or more components
such as compute, storage, or applications, and
connectivity among them, that may be accesseq
theuser of the service from one or more location

This document

Cloud Subscriber

The enduser of a Clou®ervice.

This document

Cloud SP Cloud Service Provider This document
EthernetSP or An EthernetSP oran EtherneOperator that This document
Operator provides Elastic Ethernet Services.

Elastic An adjective used to indicate the capability to | Thisdocument

modify an active service by changing the value {
one or more Service Attributes within a short
Maintenance Interval

Elastic Ethernet
Service

An Ethernet Service defined using the Service
Attributes in MEFL0.4[5] or MEF 26.2[8], as
well as the Service Attributes definedtims
standargdand which has at least one Elastic
Ethernet Service Attribute.

This document

Elastic Ethernet
Service Attribute

A Service Attribute that is Elastic

This document

Elastic Subscriber
Ethernet Cloud
Connectivity
Service

An Elastic Subscriber Ethernet Servicettisa
based on MEF 6.[3!] servicesand complies with
the requirements in Sectidd..1

This document

Elastic Subscriber
Ethernet Service

An Elastic Ethernet Service thigtbased oMEF
10.4[5] Service Attributes.

This document

Elastic Operator
Ethernet Cloud
Connectivity
Service

An Elastic Operator Ethernet Service that is bas
onMEF 51.1]11] services and complies with the
requirements in Sectiakl.2

This document

Elastic Operator

Ethernet Service

An Elastic Ethernet Service thiatbased on MEF

26.2[8] Service Attributes.

This document

MEF 47.1 © MEF Forum 202. Any reproduction of this document, or any portion thereof, shall contain the follo
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Term

Definition

Reference

Envelope
Aggregate CIR

The sum ofCIR values over all the Bandwidth
Profile Flows in the Envelope

This document

Invalid Service

A Service Maodification Request thaias declared

This document

Modification Invalid.
Request
Modification The Maintenance Intervaluring which changes | This document

Maintenance
Interval

requested in a Service Modification Request ar€
attempted to be made.

Notification Information that is passed from the Ethernet SP| This document
Operator to the Requestor.
Request Information that is passed from tRequestor to | This document

the Ethernet SP or Operator.

Request Time

The UTC time specified to the second that the
Service Modification Request is received by the
Ethernet SP or Operator.

This document

Requestor The user of the Elastic Etherri&rvice (that is, th¢ This document
party acting as the Ethernet Subscriber for an
Elastic Subscriber Ethernet Service or as the
Ethernet SP/SO for an Elastic Operator Etherne
Service).
Service Requessent by a Requestor to the Etiet SP or | This document
Modification Operator to satne or moref theElasticEthernet
Request Service Attributevaluesfor a given Elastic
Ethernet Service
Valid Service A Service Modification Request thaias declared | This document
Modification Valid.
Request

Table 117 Terminology and Abbreviations
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4 Introduction

This standarddefines Elastic Ethernet Services, focusing particularly on their use for cloud
connectivity, i.e. connectivity to and between Cloud Servidastic is an adjecter used to
indicate the capability to modify an active service by changing the value of one or more Service
Attributes within a short Maintenance Interval.

Cloud Servicsallow thescaling upanddown of resources, such as storage or computittigin
a shat interval This rapid scalingleads toa desire forsimilar rapid changeso connectivity
propertiesUsers ofCloud Servicegan useonnectivityto accesshe servicesConnectivity can
also be usetb implementCloud Service, for exampleto acces<loud Servicdunctionality at
appropriatdocatiors. This connectivity is expected tmake use ofapid modifications during its
use so as tdor examplealign withrapid changes in theehaviors ofCloud Servics.

Ethernet Servicesan be used for connectivity f@oud Service. SuchEthernet Servicesvith
additional behaviors specified this standardcan bevaluableto the users and implementers of
Cloud Servics.

In particularElastic Ethernet Services allothe desiredapid modification of selected Service
Attribute valuesas described ithis standard

The EthernetSubscriber, for Subscriber Ethernet Services, ofSOPfor Operator Ethernet
Services, can request modification of these Service Attributeesvala meetthe changing
demands of the&loud Servicesupported by an Ethernet Servi@nce some traffic impact
might be unavoidable as network functions are reconfiguae8ervice Attribute value is
modified in a Maintenancénterval (MEF 10.4[5], MEF 26.2[8]) during which service
performance is not considered when easing whether the Service Level Specification (SLS)
objectives have been met. Thise potential traffic impact caused by network reconfiguration
does not affect the SLS. The new Service Attribute values remain in effect for a specified
duration or untilrequeds) for another modificatioms received MEF 55 [12] definesService
Controlas the ability for theervice to be dynamically changed within specific bowtetscribed

in policies that are established at the timefering.A service can be dynamically changed if
the Service Attribute values can be modified rapidly within a short Maintenance Interval.

This standardaddresses the need for Elastic Ethernet Services in the context of cloud
connectivity by defining Elastic Ethernet Services in general, and then by defining specific
Elastic Ethernet Cloud Connectivity ServiceSection 7 gives more detail on the cloud
connectivity use cases and hdiastic EthernetServices can be used in the context of Cloud
Services. Sections8, 9 and 10 define Elastic Ethernet 8a8ces generally, by specifying
additional Service Attributes and defining the externally visible behavior relating to requesting
and enacting Elastic changes to Service Attribute values. Sddtidefines the specifi€lastic
Ethernet Cloud Connectivity Services

While the focus ofthis standards on the use oElastic Ethernet Cloud Connectivity Services
theuseof Elastic Ethernet Services for other purposesigrecluded.

MEF 47.1 © MEF Forum 202. Any reproduction of this document, or any portion thereof, shall contain the follo Page6
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This standard supersedes MEFH24d].
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5 Compliance Levels

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED ", "MAY ", and 'OPTIONAL " in this
documentare to be interpreteals BCP 14RFC 21192], RFC 81743]) when, and only when,
they appear in all capitals, as shown héiekey words must be in upper case, bold text.

Items that ardREQUIRED (contain the word8/UST or MUST NOT) are labeled afRx] for
required. Items theareRECOMMENDED (contain the wordSHOULD or SHOULD NOT)
are labeled a$Dx] for desirable. Items that a®PTIONAL (contain the wordsMAY or
OPTIONAL ) are labeled afx] for optional.

A paragraph preceded IpgRa]< specifies a conditional mandatory requirement MBEIST be

foll owed i f the condition(s) f ol I[CRM«[D3B]O t he A
indicates that Conditional Mandatory Requirement 1 must be followed if Desirable Requirement

38 has been me A paragraph preceded Db)CDDb]< specifies a Conditional Desirable
Requirement tha8HOULD be f ol |l owed i f the condition(s) f
paragraph preceded HZOc]< specifies a Conditional Optional Requirement tNA&Y be

followedift he condition(s) following the fi<d have

MEF 47.1 © MEF Forum 202. Any reproduction of this document, or any portion thereof, shall contain the follo Page8
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6 Numerical Prefix Conventions

This documenuses the prefix notation to indicate multiplier values as showalae?2.

Decimal Binary
Symbol| Value | Symbol| Value
K 1C° Ki 210
M 1P Mi 220
G 1¢° Gi 230
T 10%? Ti 240
P 10" Pi 250
E 108 Ei 260
Z 10 Zi 270
Y 107 Yi 280

Table 27 Numerical Prefix Conventions
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7 CloudConnectivityUsingElasticEthernet Services

A Cloud Service is defined as a service comprising one or nwrgonents such as compute,
storage, or applications, and connectivity among them, that may be accessedid®sr i the
service from one or more location¥he enduser of a Cloud Service is called a Cloud
Subscriber. Aperson, organization @ntity that provides Cloude8vices to CloudSubscribers is
called a Cloud Service Providekn organization or entityhat provides Cloud Services @oud
Service Providers or other Cloud Operatsrsalled a Cloud Operator.

A Cloud Service Provider may implement a Cloud Service by subcontracting with other
organizations, either for Cloud Servicpsovided by a CloudOperator, or for connectivity
services|If Ethernet Services are used to provide connectivity, theedheectivityis provided

by an Ethernet 8rviceProvider (Ethernet SP{if it providesa Subscriber Ethernet Serviag an
Ethernet Operator (if providesan Operator Ethernet Service).

While the CloudService Provider (Clou®&P) can be treated as a distinct party from the Cloud
Subscriber or any Cloud Operators, in practice it describes a role that can be playgdoby a
these, or by a third partiFigurel illustrates three possibilities

Agree on Elastic Ethernet Agree on Other, e.g.,

< > Service Attribute Values Cloud Services
(This Standard)

S EIDU.(:_, ! Cloud Subscriber B EID‘{(;
ubscriber | (acting as Cloud SP) ubscriber

I 9]

Cloud

Cloud
Ethernet SP or Ethernet SP or
Operator

Ethernet SP or

Operator

Operator Operator Operator (acting as

Cloud SP)

(a) Cloud SP requests (b) Cloud Subscriber (acting as Cloud (c) Cloud Operator (acting as Cloud
Ethernet Service SP) requests Ethernet Service SP) requests Ethernet Service

Figure 11 Parties in Cloud & Elastic Ethernet Services

Figure 1 (a) shows a case where the Cloud SP is a separate entity to any of the other parties
involved in the Cloud Servic&he term Ethernet SP or Operator iinkd as a EthernetSP or

an EtherneOperator that provides Elastic Ethernet Servidése Cloud SP creates the Cloud
Service for the Cloud Subscriber bgreeing ora Cloud Service with a Cloud Operator, and
agreeing oman Elastic Ethernet Service with an Ethernet SP or Operator to connect the Cloud
Subscriber tdhe Cloud OperatarFigurel (b) shows a case where the Cloud Substracts as

the Cloud SP, i.e. the Cloud Subscriber separately agmees Cloud Service with a Cloud
Operator, and arElastic Ethernet Service with an Ethernet SP or Operator to provide
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connectivity to that Cloud ServicBigurel (c) shows a case where a Cloud Operator acts as the
Cloud SPand agree$o an ElasticEthernet Service with an Ethernet SP or Operator to provide
connectivity betweethe CloudOperatorand the Cloud SubscribéeFhis standards focused on
defining Elastic Ethernet Servigeehat can be used in any of these casesthe interest of
simplicity, Figurel only shows a single instance af Bthernet SP or Operata single instance

of a Cloud Subscribeand a single instance of a Cloud Operator. In all cases there can multiple
instance®f Ethernet SPs or Operatpesd/or Cloud Subscribernd/or Cloud Operater

For an ElasticEthernetServiceagreed orbetweena Cloud SP andan Ethernet SP, thethenet
SPprovidesservices based orMEF 10.4[5] with UNIs asthe points ofdemarcationThe Cloud
SP acts as the Ethernet Subscriber.

For anElastic EthernetServiceagreed orbetweena Cloud SP and an EtherneOperator an
EthernetOperator providsservices based a MEF 26.2[8] associating UNIs aridr ENNIs as
the ponts of demarcationThe CloudOperatortypically has at least onENNI demarcation to
the EthernetOperator The CloudSubscribettypically hasone or mordJNI demarcatios to the
EthernetOperator The Cloud SP acts as the Ethernet SP/SIBF 26.2[8]). The Ethernet
Operator can act as an Etherneip& Operatorand in turn, canagree onOperator Ethernet
Servicesfrom other EtherneDperators.

Section7.1 describes, in general, use case<l#stic Ethernet Services being used for cloud
connectivity. Sectior?.2 describes the application of Elastic Ether8ettvices to these use cases
in more detail.

7.1 Cloud Connectivity Use Cases felasticEthernet Services

There are two use cases coveredidyyMEF Standarcs shown irFigure2:

9 Cloud Access addresses Elastic Ethernet Service between Cloud Subscriber(s) and
Cloud Operator(sas shown irFigure2 (a).

M Cloud Interconnectaddresses the need fRlastic EthernetService betweenCloud
Operatorsas shown irFigure2 (b).

As described in MEF 10.45] and MEF 26.2[8], an EthernetService connects External
Interfaces (i.e., UNIs and ENNIsPne suchExternal Interfacds where theEthernetSP or
Operatorconnects to th€loud Operatgranother is where the Ethernet SP or Operator connects
to a Cloud Subscriber.
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mom UN|

mmmms UNI or ENNI

Cloud Operator O

!I,

Ethernet SP
or Operator

Ethernet SP
or Operator

Cloud Operator Cloud Operator

""'L’Cloud Subscriber

(a) Use Case: Cloud Access (b) Use Case: Cloud Interconnect

Figure 27 Cloud Connectivity Use Cases

In bath of these use cases, thervices haveElastic behavioifor some of the Ethernet Service
Attributes. After an Ethernet service is establisheghch Elastic Ethernet ServicAttribute,
defined as a Service Attribute that is Elastian be modifiedapidly from time to time As an
example, or Service Control (MEF 55,12]), the Cloud SP canrequest modification oElastic
Ethernet Servicé\ttributes via aService Control APl across MEF 55Mlanagementnterface
ReferencePoints. The ManagementnterfaceReferencePoints used torequest modification of
Elastic Ethernet Servicattribute values areshown inFigure 2in MEF 55 [12] with high level
interactions as outlined in TablerbMEF 55[12]. However,this standardloes nd mandate the
use of a particular Service Control API

7.1.1 CloudAccesdJse Case

Cloud Accesss defined aghe use of connectivity servite connecbne or more sites of one or
more Cloud Sulscribers to one or more sites of one or more Cloud Operafbing ability to

quickly change thealues of the Service Attributes for these services, to address various aspects
of the application traffic requirements useful for this use caseor examplefor a database
transferthe mapping oframesto Class of Service Names by the Ethernet SP or Operator can be
quickly changedo meet the needqzkerformance

Elastic Ethernet Cloud Connectivity Services defined in Sedibwof this standard are well
suited for Cloud Access.
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.. UNI1
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Subscriber A 1=

S~ Cloud Data
Cloud . n L .
: \@ Dotted OVC fr=======" G i | Centersite
Subscriber AF S i
AENNI
Aachen Houston
Cloud
Subscriber B
Los Altos NI

O OVC End Point

ENNI
Figure 31 Cloud AccessExample usingElastic Operator Ethernet Services

Figure 3 shows asan example EthernetOperator Beta providingmo ElasticOperatorEthernet
Services each associating UB)land one ENNI. In this example, for eaEhastic Operator
EthernetServiceshowni n Oper at or , tBe€lbua ®peratois dctimg as khe Cloud

SP, and therefores the organization that agrees on Hlastic Ethernet Service with Ethernet
OperatorBeta as shown in (c) dfigurel. The Cloud Operatoand Operator Beta asthown as
interconnecting aan ENNI. Cloud SubscriberA6s si t es UNI 2JAaché)amri s )
associated with ENNI(Houston) atthe Cloud Data Center site usingthe Multipoint-to-
Multipoint OVC type Dotted OVC). The Cloud SulscriberB6 s s i 3 (€os Altdg is
associated witthesame ENNKHouston)usingthe Pointto-Point OVC type $olid OVC).

Note that in the example shownhigure 3, there is no Subscriber Ethernet Service (i.e. UNI to
UNI over an EVC) because the scope of Ethernet Service required is only up to the ENNI with
the Cloud OperatoHow the Qoud Operatorassocites this ENNI tothe Cloud Servicss, e.g.,

virtual machines, in their domain is outside the scopetus standard

SeeAppendix Afor a detailedexample of the Eldg Ethernet Services based BEF 6.3 [5]
SubscribeEthernet Services (EVMPree for the Cloud Access use case

7.1.2 Cloud Interconnect Use Case

Cloud Interconnet is defined as the use of connectivity service to contvextor moreCloud
Operatorocations Cloud Interconnect using Elastic Ethernet Service is well suited for handling
occasional surges in traffic due to such things as datatzaséets.One Classof Service Namg

e.g., finormab, can include application interactions between data centers and continuous
synchronization of distributed/redundant databases. Anofllass of Service Namee.g.,
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fisurg®, can include moving virtual machines from one daater to another or copying large
datasets for backup. These occasional surges create a temporary demand for increased bandwidth
as well as mappingramesto a different Class of Service Nam@ obtain the connectivity
performance required by the applicatiinteraction.Such a service interconnecting the data
centers carenable fasteand more reliablde.g., low delay and low loss) completion of the

transfe.

Elastic Ethernet Services & Cloud Connectivity

Elastic Ethernet Cloud Connectivity Services defined in Sedibiwof this standard are well
suited for Cloud Interconnect.

Cloud Data

: ' ' UNI 1
Center site % i. St. Andrews

Cloud Data ﬂ
. #!l,,

Center site

%& 5| ‘ Cloud Data
Center site
o

, UNI 3
Liverpoo Purple EVC London
Cloud Data 4 !I UNI 4
Center site | B l : Hemel
Q l Hemstead UNI

() EVCEnd Point

Figure 471 Cloud Interconnect Example usingElastic Subscriber Ethernet Services

Figure4 shows, as an example) &lasticSubscriber Ethernet Service using abhAN Service
Type withthed Pur pl e EV CBVC&PRssatJblls Athroughg where SP Alpha has
demarcation points with the Cloud Operatarthis example the Cloud Operator is acting as the
Ethernet Subscriber negotiating ElaSigbscribeiEthernet Service as shown in (c)Fagurel.

See Appendix B for an example of the Elastic Ethernet Services based on MEF 6.3 [5]
SubscribeEthernet Services (EPL) for the Cloud Interconnect use case

7.2 UsingElasticEthernetServicein Cloud Services

This section describes the usebdéstic Ethernet Cloud Connectivity Servic&dastic Ethernet
Cloud Connectivity Serviceare formally defined in Sectiohl. Therelevant éoud connectivity

uses caseare agdiscussed in Section.1 Specific services and requirements for thesevices
are defined irBection11.

7.2.1 ElasticSubscriber Ethernet Servicés Cloud Services
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Elastic Ethernet Servicebased onMIEF 6.3[4] Subscriber Ethernebervices can be used in
eitherCloud Acces®r Cloud Interconnealise casesigure5 shows an example whereCéoud
Operatoiis acting as the Cloud SgerFigurel (c), andagreeson an ElasticSubscriber Ethernet
Service with an Ethernet SPhe Cloud Operator is therefore acting asHitigernetSubscriber
Figure 5 shows @&amples for both Cloud Access using the Multipoint-to-Multipoint Dotted
EVC, andCloud Interconnectusingthe Pointto-Point Solid EVC

Ethernet (i
. Cloud Operator
Service < q
LSO (acting as Cloud SP)
Provider J api(s) -

SO .
API(s) *

Cloud Operator
(Ethernet
Subscriber role)

Cloud Subscriber(s)*

Cloud Access:

Dotted EVC

Cloud Interconnect:
Solid EVC

Cloud Operator
(Ethernet
Subscriber role)

)
Cloud Operator G

(Ethernet q

Subscriber role)

o JN|

O  EVCEnd Point

Figure 517 Example of Elastic Subscriber Ethernet Services

Elastic Ethernet Cloud Connectivity Servicpsovide Elastic behavior for certain Service
Attributes as specified ithis standarde.g., the ability toapidly changea CIR valueor a Class
of Service Namemapping) toallow the Cloud SPto adjust theserviceto meet varying traffic
requirements between the sités. an examplef-igure5 shows hevalues of theElastic Ethernet
ServiceAttributes of theservice being controlled via LSO AR for Service Contro{Cantata or
Allegro reference pointdMEF 55[12]) betweerthe Cloud SPandthe EthenetSP.

7.2.2 ElasticOperator Ethernet Serviceis Cloud Services

Elastic Ethernet Services based MEF 51.1[11] Operator EtherneServices can be used in
eitherCloud Accessor Cloud Interconneatise caseg-igure6 shows an example where a Cloud
SP agreesn two ElasticOperator Ethernet Servigsgith an Ethernet OperatoDne service is a
Multipoint-to-Multipoint OVC used for Cloud Access, and another is a piokitoint OVC used
for Cloud Interconnecin this example, Operator B anEthernet Operator whilthe Cloud SP
can be seen as acting an Ethernet SP/SO (MEF 268}) negotiatingelasticOperator Ethernet
Servicewith Operator B. Additionally, there is no party acting as an Ethernet Subdoeibause
there is no EVC associating only UNIs.
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LSO

API(s) Cloud
Operator B Cloud SP
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1so i
API(s):

\& Cloud Subscriber

Cloud Subscriber Operi_,mrs

"y .
......
........
.y
.y
.

Cloud Interconnect:
Solid OVC

Cloud Operator

o (YN
ENNI

OVCEnd Point
Figure 61 Example of Operator Ethernet Services with ENNI at Cloud Operator

Figure7 showsservices across twiethernetOperators wittexamples for both Cloud Accessand

Cloud Interconnect. Cloud Accesses the Multipoint-to-Multipoint Dotted OVC in the
Operator Bnetwork and the Purple DottedPointto-Point OVCs in the Operator Anetwork

Cloud Interconnectisesthe Pointto-Point Blue Solid OVC irthe OperatorB andthe Pointto-
PointRed Solid OVC inthe Operator Anetwork Additionally, the Cloud SPper Figurel (c) is
responsibldor coordinaing the Service Attribut@alueswith the EthernetOperators taiseMEF
51.1[11] E-Access and/or Hransitservicgs) to meet the requireskrvicebehaviors A transit
network providingENNI-to-ENNI E-Transitservices could be usedo further extend the reach
Additionally, there is no party acting as an Ethernet Subscriber because there is no EVC

associating only UNIs.
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l Operator A }‘~
LSO
8 API(s) Cloud
H Operator B Cloud SP
so Subscriber

Cloud Subscriber : : 0 u Cloud Subscriber

1l “Tnterconnect: Interconnect: Ps Cloud Operator
Cloud Operator LS . RedSolid OVC  Blue Solid OVC S ’I

o |
ENNI

OVCEnd Point
Figure 717 Example of Elastic Operator Ethernet Servicesfrom Two Operators

Elastic Ethernet Cloud Connectivity Servicpsovide Elastic behavior for certain Service
Attributes as specified ithis standarde.g., the ability toapidly changea CIR valueor a Class

of Service mapping) to allow theCloud SPto adjust theserviceto meet varying traffic
requirements between the sitds. anexample Figure6 andFigure7 showthe Elastic Ethernet
ServiceAttributes of theservicebeng controlled via LSO AR for Service Contro{Sonata or
Interludereference pointsMEF 55[12]) betweerthe Cloud SP andhe Ethernet Operatordhe
Cloud SP canrequestmodifications to the Operator Service(s) at any time. For example, the
Cloud SP canrequest changes the Operator Service(s) in advance to prepare for the Cloud
Services modification.
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Cloud Subscriber(s) Cloud Subscriber(s)
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Figure 817 Example of Elastic Operator Ethernet Services from Super Operator

Figure 8 illustrates the same scenario dspicted inFigure 6, but shows additionally that
Operator B is acting as an Ethernet Super Operator and hasmsnacted with another Ethernet
Operator, Operator Ato implement the Elastic Ethernet Services provided to the Cloud SP.
Operator B might use LSO APIs for Service Control (Sonata or Interlude reference points, MEF
55[12]) to control the corresponding Elastic Ethernet Service Attributes of the Operator Ethernet
Service provided by Operator A. Operator B can request modifications to the Operator Ethernet
Service(s) provided by Operator A at any time. For example mbdification to an Operator
Ethernet Service provided by Operator B to the Cloud SP is scheduled to incre@$e #hex

given time, Operator B can request Ethernet Operator A to modify their Operator Ethernet
Service in advance, to prepare for the sahed modification to Operator B's service. Similarly,

if Operator B receives a request from the Cloud SP to reduc€lfRethey can make the
modifications in their domain while requesting changes in the Operator Ethernet Service
provided by Operator A teeduceCIR for that service at a later time.
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8 Elastic Ethernet Services

An Elastic Ethernet Service & Ethernet Service defined using the Service Attributes in MEF
10.4[5] or MEF 26.2[8], as well as the Service Attributes definecthis standardand which
has at leasbneElastic Behavior Service Attribugefined in Sectio® having a value other than
None

This standardlefines a general class of Elastic Ethernet Servicasghas two specific Elastic
Ethernet Services, for cloud connectivifihis section gives an overview of Elastic Ethernet
Services and how Service Attribute values can be modified.

This standardspecifies requirements forElastic Ethernet $rvices using dditional Service
Attributes Section 9 defines additional Service Attributes used for Elastic Ethernet Services, and
Section 10 describes the behavior in more dethik Externallnterfacebetween the Ethernet SP

or Operator and Cloud Operator can be either a UNI or an ENIMie choice might be based on

the type of service identifier required, i.e;T@g VLAN ID at a UNI versus Sag VLAN ID at

an ENNI.

An Elastic Ethernet Servidbatis basedon MEF 10.4[5] Service Attributes is called dflastic
Subscriber Ethernet ServicBuch a service is agreea betweenan Ethernet SP ana party

acting as an Ethernet Subscriber. An Elastic EtbteServicethat is basedon MEF 26.2(8]
Service Attributes is called aBlastic Operator Ethernet ServicBuch a service is agreed
betweenan Ethernet Operat anda party acting as an Ethernet SP/SO. For ease of exposition, in
this standardhe user of the Elastic Ethernet Service (that is, the party acting as the Ethernet
Subscriber for an Elastic Subscriber Ethernet Service or as the Ethernet SP/SO lastian E
Operator Ethernet Service) is refst to as the Requestor

[R1] An Elastic Ethernet ServicMlUST have values agreed on fdret additional Service
Attributesdefined in this standard.

[R1] mears that the set of Service Attributealuesthat need to bagreed ornfor an Elastic
Ethernet Service compriseslues forthe Service Attributes defined in MEF 1(05%] or MEF
26.2[8], combined withvalues forthe Service Attributes defined this standard

8.1 Service Maodification Requests

A Service Modification Request sentby a Requestaio theEthernet SP or Operatto setone

or moreof the ElasticEthernetService Attributevaluesfor a given Elastic Ethernet Serviok

value that is requested might or might not reflect a change from the value in force at the Request
Time (SectiorB.1.1). However, for simplicitythe remainder othis standardisuallydescribes a
Service Modification Request as Amodi fyingo
values.

Each Service Modification Request is validated to ensure it is well formed and conforms to the
constraints associated with tlservice. If a Service Modification Requess accepted the
necessary configuration changes scheduled. The Requestor is notifielem the changeare
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scheduled to stadnd whenthey havebeen completedf the changecannot be completed for
any reasn theRequestor isonotified.

A Service Modification Request is madestetthe value of one or more of the Service Attributes
listed in the Elastic Behavior Service Attribsigefined inSections9.1.1.1 9.1.2.1 9.2.1.1and
9.2.3.1and subject to the agree@lues of the Service Attributes defined $®ction9.3. A
Service Modification Request includ@sformation that identifies the Service instanoeing
modified and may also includadditional informatione.g., a unique identifier for th®ervice
Modification RequestSuch additionainformationis beyond the scope tfis standard.

Changes done by means other than Service Modification Requests are outside the scope of this
standard.

A Service Modification Request can be maggng any appropriate communication vehicle
acceptable to #h Requestor and the Ethernet SP or Oper@toe exampleis the use of aveb
portal that the Requestor uses to fill in an electronic form. Another exampla Service
Modification Requesthat could beexecutedvia an LSO API.The details of how a Service
Modification Requests communicatecre beyond the scope this standard

An Elastic Behavior Service Attribute value modification can be scheduled to occur at a set time
in the future or it can be requested to occur as ssgrossible. As can be seen from Sedi@n

there can be one or more changes to the value of an Elastic Service Attribute resulting from a
single Service Modificadn Request.

EachService Modification Requesiways containg Connection IDparameteSection8.1.2,
aRequest Typparamete(Section8.1.3, and aStart TimeparametefSection8.1.4. Depending

on the value of th&Request Typparametera Service Modification Requesian have &Revert

Time parameter(Section8.1.5 andor a Period parameter(Section8.1.9. In addition each
Service Modification Request associated with a Request Tiif8ection 8.1.1) specified to the
secongwhich is the UTC time that the Service Modification Request is received by the Ethernet
SP or OperatorThesefive parameters and ¢hRequest Time are described in the following
subsectionsNote that these parameters are in addition to other information included in the
Request, such as identifying which Service Attributes are being modified, the values for those
Service Attributesand the identification of theentities (UNIs, EVC EPs, ENNIs, OVC End
Points, etc.) to which the Service Modification Request apphesquested value for a Service
Attribute in a Service Modification Request needs to completely specify the Service Attribute
value. For example, for the EVC EP Class of Service Name Ingress Bandwidth Profile Service
Attribute, (Section 10.9 in MEF 10.45]), the values for all of the parameters,

® Oty OY 5 6 AP'OW"OY FO 6 Y "B 0RO 'Yidheed to be specified fail of theClass of
Service Names listed in the value of the Service Attribeteen if the intent is to change only

one of these parameters

A Service Modification Request is declarédlid or Invalid by the Ethernet SP or Operatér.

Service Modification Request dhwas declared/alid is called a Valid Service Modification
RequestA Service Modification Request that was declaheehlid is called an Invalid Service
Modification RequestReasons for declaring a Service Modification Requestlid are many

and incude:
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1 The Service Modification Request refers to a-eaistent service,
1 A requested value for an Elastic Ethernet Service Attribute that is not allowed, and

1 The Service Modification Request conflicts with another Service Modification
Request that is in pgoess (Sectiod0.2).

The intent of declaring Service Modification Requests ¥salid or Invalid is that the
determination can be made quickly ($B4]) without the need for the Ethernet SP or Operator
to check availability of net work resources
network of a partner ganization. This section and the subsequent sections contain some
sufficient conditions for a Service Modification Request to be declaredid.

[R2] A Service Modification Request fan Elagdic Subscriber Ethernet ServiddUST be
declaredinvalid if a requested value for an Elastic Ethernet Service Attribute is not a
value that is allowed for the Service Attribute in MEF 164

[R3] A Service Modification Regest foran Elastic Operator Ethernet ServiddUST be
declaredinvalid if a requested value for an Elastic Ethernet Service Attribute is not a
value that is allowed for the Service Attribute in MEF 28]2

See Section8 and 10 for addtional sufficient conditions for a Service Modification Request to
be declaredinvalid.

A Valid Service Modification Request can lBeceptedor Rejectedby the Ethernet SP or
Operator. An Accepted Service Modification is defined &akd Service Modificdon Request
whose requested changes the Ethernet SP or Operator has committed tti fsilékpected that
in order to determine if a Valid Service Modification RequesAdsepted the Ethernet SP or
Operator will need to check availability of netwadsourcesThe proportion of Valid Service
Modification Requests that afeceptedtan bea subject of the Elastic Ethernet Service Control
SLS Service AttributeSection9.3.J).

Consider a Service Modification Request that has lemeptedand still is in progress. It is
possible that a change to a Service Attribute value via a mechanism other than a Service
Modification Request is such that the in progress Service Modification Request would be
declarednvalid if it were to bere-requested. For example, the in progress Service Modification
Request requests a value foIC#R parameter thais later removed from theset of allowed
values, e.g.see Sectio®.1.2.2.2 Methods for preventing and/or resolving such a situation are
beyond the scope of this standard.

8.1.1 Request Time

The Request Time for a Service Modification Request is defined as the UTGpientfied to
the secondhat theService Modification Request received by the Ethernet SP or Operatbe
Request Time is not sent as part of 8exvice Modifi@ation Requesitself but is an additional
value that is associated with tBervice Modification Request.
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8.1.2 Connection ID Parameter

The Connection IDparametethas a value that is either an EVC ID Service Attribute value
(Section 8.1 in MEF 10.f6]) or an OVC Identifier Service Attribute value (Section 12.1 in MEF
26.2[8]). Consequently, the value of t@®nnection IDparameterdentifies either a single EVC
or a single OVC.

[R4] A Service Modification Request that does not haxactly oneConnection IDparameter
MUST be declaredinvalid.

[R5] A Service Modification Request whose ConnectionpHbameterrefers to a nomxistent
EVC ID or OVC ldentifierMUST be declaredinvalid.

8.1.3 Request Type Parameter

The Request Typgarameter has a value of one ©heTime Changge Periodic Change
Reverting Changeor Reverting PeriodicChange An Ethernet SP or Operator might not support
all values.

[R6] A ServiceModification Request that does not haasactly oneRequest Typparameter
MUST be declaredinvalid.

The Requestords intention for each value:

1 OneTime ChangeEach requested Elastic Ethernet Service Attribute value is retained
until a subsequent Service Modification Request other mechanisnsuccessfully
changes it.

1 Periodic ChangeEach requested Elastic Ethernet Service Attribute value is periodically
set to the requested value.

1 Reverting ChangeEach requested Elastic Ethernet Service Attribute value changes to a
first value at the&Start Time parameter value and then to a second value &eliert Time
parametevalue

1 Reverting PeriodicChange Each requested Elastic Ethernet Service Attribute value
periodically changebetweertwo values.

[R7] A Service Modification Request foan Elastic Ethernet ServiceMUST be declared
Invalid if the value of theRequest Typparameter equal®neTime Changer Periodic
Changeand the Service Modification Request does mteexactly onevalue for each
Elastic Ethernet Service Attribute to which the Seewodification Request applies.

[R8] A Service Modification Request foan Elastic Ethernet ServiceMUST be declared
Invalid if the value of theRequest Typparameter equaReverting Changer Reverting
Periodic Changeand the Service Modification Request does not congamctly two
values for each Elastic Ethernet Service Attribute to which the Service Modification
Request applies.
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The value of theStart Timeparameter is either a UTC value spedfto the second oASAR
This time is when instantiation of the change(s) in the Service Modification Request are to be
started.

[R9] A Service Maodification Requestfor an Elastic Ethernet Serviceghat does not have
exactly oneStart TimeparameteMUST be delaredinvalid.

[R10] A Service Modification Requedbr an Elastic Ethernet ServiceMUST be declared
Invalid if the value of theStart Timeparameter equal&SAP and theRequest Type
parameter does not equahe Time Change

[R11] For an AcceptedService Modification Requesbr an Elastic Ethernet Servicevith the
Request Typparameter Z£ODne Time Changeandfor which the value of thestart Time
parameter is NOASAR the time that the change is initiatstUST be at or after the value
of theStat Timeparameter.

[R12] For an AcceptedService Modification Reques$br an Elastic Ethernet Servicevith the
Request Typparameter =Periodic Change the time that the change in thé cycle is
initiated MUST be at or after the value of ti&art Timeparameer plusn times the value
of thePeriodparameterfon= 0, 1, 2, é.

[R13] For aa AcceptedService Modification Requesbr an Elastic Ethernet Servicevith the
Request Typparameter =Reverting Changethe time that the first change is initiated
MUST be at or after the value of tistart Timeparameter.

[R14] For aa AcceptedService Modification Requesbr an Elastic Ethernet Servicevith the
Request Typparameter Reverting PeriodicChange the time thathe initial change in
then' cycle is initiatedMUST be at or after the value of tisart Timeparameter plus
times the value of thBeriodparameter fon= 0 , 1, 2, e .

Per [R133], [R134], and [R135], the value of the Minimum Lead Time Service Attribute
(Section9.3.2 and the value of the Maximum Lead Time Service Attribute (Se6ti®sd place
limits on tre value of theStart Timeparameter for a Service Modification Request to be declared
Valid.

8.1.5 Revert Time Parameter

The Revert Timeparameter has a UTC value specified to the sec@hds time is when
instantiation of the change(s) to the second value(#)arService Modification Request are to
be started.

[R15] A Service Modification Requegbr an Elastic Ethernet Servicavith the Request Type
parameter RevertingChangeor Request Typparameter Reverting PeriodicChange
that does not hawexactly oneRevert TimgarameteMUST be declarednvalid.
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[R16] A Service Modification Requedbr an Elastic Ethernet Servicenith Request Type
parameter= OneTime Changeor Periodic Changethat has aRevert Timeparameter
MUST be declard Invalid.

[R17] For a AcceptedService Modification Requesbr an Elastic Ethernet Servicevith the
Request Typparameter =Reverting Changethe time that thesecond valuehange is
initiated MUST be at or after the value of tiRevert Timgarameter.

[R18] For an AcceptedService Modification Requesbr an Elastic Ethernet Servicevith the
Request Typparameter =Reverting PeriodicChange the time that thesecond value
change in then" cycle is initated MUST be at or after the value of tHeevert Time
parameter plus times the value of thBeriodparameter fon= 0 , 1, 2, é .

8.1.6 Period Parameter

The value of thePeriod parameter is a time duration in an integer number of seconds. This
parameter controls the elapsed time between the beginning of one periodic change and the
beginning of the next periodic change. TPeriod parameter is needed when tRequest Type
paramegr =Periodic ChangdFigure1Q) or Reverting Periodic Chang@&igurel3).

[R19] A Service Modification Requedor an Elastic Ethernet Servicavith the Request Type
parameter Periodic Changeor Reverting PeriodicChangethat does not havexactly
onePeriodparameteMUST be declarednvalid.

[R20] A Service Modification Requedbr an Elastic Ethernet Servicewith Request Type
parameter OneTime Chang®r Reverting Changéhat has @eriod parameteMUST
be declaredinvalid.

8.2 Typesof Service Modification

The following figures illustrate examples of tfor types of Service Modification Requests and
the effect of the valseof the parameters containedthe Service Modification Request. All of
the figures are foexamples wherall requested changes are successfully made bittnernet
SP or Operatoand the value of th8tart Timeparameter (SectioB.1.4 is notASAR

Figure9 showsthe effect ofa Service Modification Request withe value of thd&request Type
parameter OneTime Changd€Section8.1.3. In Figure9, AEl astic Ethernet S
I nitial Valueo i s t hemmedalelyeefore the vialbeeof tfRatTine c e At
parameter and AEl astic Et her sée valBeinthel Sereice At t r |
Modification RequestThe value of theStart Timeparameter controls when the process of

making the change begiSection8.1.4. The "Modificaion Maintenance Interval" is defined as

the Maintenance Interval (defined in Section 8.8.1.3 in MEF [B).4r in Section 12.13.1.2 in

MEF 26.2[8]) during which changes requested in a Service Modification Request are attempted

to be made. It begins at either the value ofStert Timeparameter when that value is RBAP

or at the tine the changes in the Service Modification Request are initiated when the value of the
Start Timeparameter IASAP It ends with either the completion of the requested changes or the
failure to make the changeBuring the Modification Maintenance Interyahe value of the

Elastic Ethernet Service Attribubeing changed indeterminate.
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Elastic Ethernet Service
Attribute Requested Value

Elastic Ethernet Service

Attribute Initial Value
Time

Start Time

Modification Maintenance Interval

Figure 971 lllustration of a SuccessfuDne-Time Change Service Modification Request

Figure 10 showsthe effects ofa Service ModificatiorRequestwith Request Typparameter=

Periodic ChangdSection8.1.3. In Figure 10, AEl astic Ethernet Servi ce
is the value of the Service Attributemediately before the value of ti8tart Timeparameter

and AEl astic Et hernet S er i ticeevalua tin the Beanvice Req
Modification RequestThe value of theStart Timeparameter controls when the process of

making the changebegins Additional changeqif necessary) are begun @t ¢ nre

pltiB whereo is the value of theStart Timeparameter ang is the value of théPeriod

parameter. During each period, other Service Modification Requests can changeadhsa tae

Elastic Ethernet Service Attribute. These values are displayed as dashed Higesed 0.

Elastic Ethernet Service
Attribute Requested Value _ _

Elastic Ethernet Service ===-----
Attribute Initial Value ——

T T T

Time

Start Time Start Time Start Time
+ +
Period 2xPeriod

Modification Maintenance Interval

-------- Values set by other Service Modification Requests

Figure 107 lllustration of a Successful Periodic Change Service Modification Request

Figure 11 showsthe effects ofa Service Modification Request witRequest Typparameter=
Reverting ChangdSection8.1.3. This type of Service Modification Request specifies two
values for each Elastic Ethernet Service Attribute. The first value iselabel AEl asti ¢ Et

Service AttributeRequested/ a | u e Fiduel1li nThe second value is | ab
Service AttributeRequestedV a | u e FRxgore 1l nThe value of the Service Attribute
immediately before the value of tigtart Timeparametei s | abel ed AEIl asti c I

Attribute Initia V a | kigure 11iThe value of thé&tart Timeparameter controls when the
process of establishing the first value beginise Value of theRevert Timgrarameter(8.1.5
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controls whenestablishing the second valusegins. It is possible that anotheBervice
Modification Requesbr some other mechanism can effect a change iwvahe of the Elastic
Ethernet Service Attribute to something other than Elastic Ethernet Service Attribute Vialue 1
the time interval starting with the value of t8&art Timeparameter and ending with the value of
theRevert TimgarameterThis exampk assumes that such a chadgesnot happen.

Figure 117 lllustration of a SuccessfuReverting Change Service Modification Request

The motivation for the Reverting Change Service Modification Reqyestis to allow the

Requestor to change the value of an Elastic Ethernet Service Attribute for a specified amount of
time and then Ar ever withoubhavingto take two Grelime Cleange ous v
Service Modification Request$iowever, it might be difficulfor the Requestoto know the

(future) value of the Elastic Ethernet Service Attribute immediately before the value $fatte

Time Forexamplethe value at the timef making the Reverting Change Service Modification
Request might be changed by anprogressService Modification Request. By having the

second value in the Reverting Change Service Modification Request, the uncertainty regarding
the value after the Sape ModificationRequests completed is eliminated.

It is possible that another Service Modification Request or some other mechanism can effect a
change in the value of the Elastic Ethernet Service Attribute to something other than Elastic
Ethernet Servie Attribute Value 1 in the time interval starting with the value ofShat Time

parameter and ending with the value of BRevert TimearameterFigure 12 shows a ssond

Service Modification Requestith Request Typparameter= Reverting ChangéSection8.1.3

starting and completing within this time intervia.Figurel2A El ast i ¢ Et her net Se
ReqesedvVal ue 10, AEl astic Et hedVf aleu eStaeGimeidimral At t r i
fiRevert Time © are valuesfrom the first Service Modification Request EI ast i ¢ Et he
Service Attribute RequesiVal ue 30, AEl asti c RequessEiVNaetie SdpDVvyi
AStart Ti me 20, aravalubsfronRieesecand Seivicervmdifizalion Request
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