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2. Abstract

This document describes Service Attributes for Subscriber Ethernet Services provided to an
Ethernet Subscriber by an Ethernet Service Provider. The Service Attributes describe behaviors
observable at an Ethernet User Network Interface and from Ethernet User Network Interface to
Ethernet User Network Interface. In addition, a framework for dejirspecific instances of
Subscriber Ethernet Services is described. Finally, extensive examples and explanatory material
is included in appendices.

This document supersedes and replaces MEF Hih&rnet Services Attributes Phasg23],
MEF 10.3.1,Composite Performance Metric (CPM) Amendment to MEF [ZbB and MEF
10.3.2,Amendment to MEF 10-3JNI Resiliency Enhancemej26].
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3.  Terminologyand Abbrevitions

This section defines the terms used in this documl@nnany cases, the normative definitions to
terms are found in other documertsthese cases, the third column of the following table is

used to provide the reference that is controllingthreoMEF or external documents.

Term Definition Reference
All'to One Bun- | A UNI with a single EVC EPto which all Servicg This document
dled UNI Frames are mapped

Available Time

A set of timeintervals contained insome longer time
interval when theservice is considered available for us

This document

Bandwidth Pro-
file

A specification of the temporal properties of a seque
of Service Frames at a UNI, along with rules for de
mining the level of conformance to the specification
each Service fame in the sequence.

This document

Bandwidth Pro-
file Flow

A set of Service Frames at a UNI that meet specific ¢
ria.

This document

Behavioral Ser-
vice Attribute

A Service Attribute that directly affects the behavior
the service

This document

Broadcast Data
Service Frame

A DataService Frame that has the broad&sstination
MAC Address.

This document

Bundling (1) The condition when there is more than dd&ag | This document
VLAN ID value mapped to an EVC EP at a Uhi
(2) The capability of the SerwicProvider to map mor
than oneC-Tag VLAN ID to an EVC EP at a UNI
BWP Flow Pa- | Shorthand for the Xuple 6 "0ty 'O'Y h 6 [i® Qi| This document
rameters 0"0Y hoé Ry "8 0hO Yidh

Capability Ser-
vice Attribute

A Service Attribute that does not directly affect the
havior of the service.

This document

Carrier Ethernet
Network

Alternative term for Service Provider Network

This document

CEN

Alternative term for Service Provider Network.

Thisdocument

Class of Service
Name

An administrative name assigned to a particular se
Performance Objectives and related Bandwidth Profil

This document

CoS

Class of Service.

This document

C-Tag VLAN ID

The VID field of a GTagged Service Frame dgefined

in IEEE Std802.1Qi 2018[4].

This document
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Term Definition Reference

C-Tag DEI The DEI field of a CTagged Service Frame as defineg This document
IEEE Std802.1Qi 2018[4].

C-Tag PCP The PCP field of a @Fagged Service Frame as defin This document

in IEEE Std802.1Qi 2018[4].

C-Tagged Ser-
vice Frame

A Service Frame that is either a VLAN Tagged Ser
Frame or a Priority Tagged Service Frame.

This document

Data Service
Frame

A Service Frame thas intended to bdelivered from
ingress UNI to one or more egress UNIs.

This document

DEI Drop Eligible Indicator IEEE Std
802.1Qi 2018
[4]

DSCP DifferentiatedServices Code Point. RFC 326(16]

Egress Band-
width Profile

A Bandwidth Profile that applies té&gress Servicq
Frames.

This document

Egress Service
Frame

A Service Frame transmitted across the UNI toward
SN.

This document

Envelope

A set that contains an integer p number of Band-
width Profile Flows that can share bandwidth resou
that are represented by tokens.

This document

Ethernet Service

A connectivity service that carries Ethernet Frames
spective of the underlying technologndthat is speci-
fied using Service Attributes as defined in an MEF Sy
ification.

This document

Ethernet Service
Provider

An organization that provides€thernet Service to
Ethernet Subscribsr

This document

Ethernet Sub-
scriber

The enduser ofan Ethernet Service

This document

Ethernet User
Network Inter-
face

The demarcation point between the responsibility of
EthernetServiceProvider and th&thernet Servic&ub-
scriber.

This document

Ethernet Virtual
Connection

An association oEVC EPs.

This document

EVC

Ethernet Virtual Connection

This document

EVC End Point

A construct at a UNI that selects a subset ofSbevice
Frames that pass over the UNI.

This document

EVC EP

EVC End Point.

This document
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Term

Definition

Reference

Information Rate

The average bit rate of Ethernet frames at the mea
ment point,where each Ethernet frame is measure(
starting with the first MAC address bit and ending W
the last FCS hit

Adapted from
ITU Y.1564
[21]

Ingress Band-
width Profile

A Bandwidth Profe that applies to Ingress Servi
Frames.

This document

Ingress Service
Frame

A Service Frame transmitted across the UNI toward
SP Network

This document

L2CP Service
Frame

Layer 2 Control Protocol Service Frame

This document

LAG

Link Aggregation Group.

IEEE Std
802.1AXi
2014[3]

Layer 2 Control
Protocol Service
Frame

A Service Frame that could be used in a recognized
er 2 Control Protocol

This document

Leaf EVC EP

An EVC EPthat can only exchange Service Frames \
Root EVC EPs in an EVC.

This document

Link Number ID

An integer p that is uniquely assigned to each phys
link at a given UNIL.

Adapted from
IEEE Std 802.1
AX i 2014[3]

Link Selection
Priority List

A sequenceof Link Number IDs, in the order of usa
preference, highest to lowest, for the link that is to c
the Service Frames correspondingatgivenPort Con-
versation ID.

Adapted from
IEEE Std 802.1
AX 1 2014[3]

Maintenance In-
terval

A time interval agreed to by both the Subscriber
Service Provider during which the service may not
form well or at all.

This document

Multicast Data
Service Frame

A DataService Framevith a multicastDestination MAC
Address.

This document

Multipoint -to-
Multipoint EVC

An EVC that can associate more than two EVC EPs
can only associate Root EVC EPs

This document

One-way Frame
Delay

The time elapsed from the reception of the first bit of
Ingress Service Framat the ingress UNIuntil the
transmission of the last bit of thist corresponding
Egress Service Frana¢the egress UN

This document
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Term Definition Reference
PCP Priority Code Point. IEEE Std
802.1Qi 2018
[4]
Performance A quantitative characterization of Service Frame deliy This document
Metric quality experienced by tH&ubscriber.

Performance Ob-
jective

A value associated with a Performance Metric that
flects the promised Service Frame delivery quality.

This document

Point-to-Point
EVC

An EVC that can only associate exactly two Root E
EPs

This documen

Port Conversa-
tion ID

An identifier for a set of Service Frames that are sele
to pass over a physical link at a given UNI.

Adapted from
IEEE Std 802.1
AX 1 2014[3]

Priority Tagged
Service Frame

A Service Frame with a TPID = 0x8100 following t
Source Address and a correspond@®dag VLAN ID
value of 0x000 in the tag following the TPID.

This document

Qualified Service
Frames

A set ofIngressService Frames that comply with speq
ic criteria amdl to which most of the Performance Metri

apply.

This document

Root EVC EP An EVC EPthat can exchange Service Frames with | This document
other EVC EP in an EVC.
Rooted An EVC that can associate more than two EVC EP{ This document

Multipoint EVC

least one ofvhich is a Root EVC EP and any number
which are Leaf EVC EPs.

Service Attribute

Specific information that is agreed between the prov
and the user of the service, that describes some asp
the service behaviar capability

This document

Service Frame

ThelEEE Std 802.3 2015 Ethernefframe

This document

Service Frame
Arrival Time

The time at which the first bit of the ServiEeamear-
rives at the UNI.

This document

Service Level
Agreement

The contract between the Subscriber and Service Pr¢
er specifying the service level commitments and rel
business agreements for a Service.

This document

Service Level
Specification

The technical details of the service level, in terms of
formance Objetives, agreed between the Service F

vider and the Subscriber as part of the SLA.

This document
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Term Definition Reference
Service Multi- (1) The condition when there is more than one EVC | This document
plexing Point located at a UNI.

(2) The capability of the Service Provider to locate m
than one EVEPat a UNI.

Service Provider

Short forEthernet Servic€rovider in this document

This document

Service Provider
Network

An interconnected network used by ®ervice Provider
to provide services to one or more Subscribers

This document

SLA Service Level Agreement This document
SLS Service Level Specification This document
SN Subscriber Network This document
SOAM Service Operation8dministration and Maintenance. | MEF 30.1[32]

SOAM Service
Frame

A Service Frame, with or without aTag, whose MAC
Destination Address does nioidicate it to be an L2Cl
Service Frame and whose Ethertyp@x8902

This document

SP Network Short forService Provider Networia this document This document
Subscriber Short for Ethernet Subscriber in this document This document
Subscriber An Ethernet Servic¢hat is provided by a Service Pr| This document

Ethernet Service

vider to Subscriberbetween two or more UNIs.

Subscriber Net-
work

A network belonging to a given Subscriltleatis con-
nected to the Service Provider at @menore UNIs.

This document

TPID Tag Protocol Identifier. IEEE Std
802.1Qi 2018
[4]
Unavailable A set of timeintervals contained insomelonger time| This document
Time interval, when the service is considenedt available for
use.
UNI Short forEthernet UseNetwork Interface in this docy This document
ment
UNI MAC Data The sum of theMAC Data Rateof each physical link a This document
Rate the UNI.

Unicast Data
Service Frame

A Data Service Frame that has a unic&stination
MAC Address.

This document

Untagged Service
Frame

A Service Frame with the two bytes following t
Source Address field containing neither the vég
0x8100nor the value 0x88a8.

This document
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Term

Definition

Reference

Untagged UNI

A UNI with a single EVC ERo which onlyingressUn-
tagged Service FramesgressPriority Tagged Service
Frames, andegress Untagged Service Frames
mapped

This document

Virtual Frame

The information passed across the UNI when there
no physical links.

This document

VLAN Tagged
Service Frame

A Service Frame with a TPID = 0x8100 following t
Source Address and the correspondii@ag VLAN ID
value is not 0x000 in the tag following theID.

This document

VLAN Tagged
UNI

A UNI where only VLAN Tagged Service Frames ¢
mapped to one or more EVC EPs.

This document

Table 17 Terminology and Abbreviations
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4.  Compliance Levels

The key words MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED ", "NOT RECOMMENDED ", "MAY ",

and 'OPTIONAL " in this document are to be interpreted as described in BCP 14 (RFC 2119
[14], RFC 817417]) when, and only when, they appear in all capitals, as shown Adrkey

words must be in bold text.

Itemsthat areREQUIRED (contain the word8MUST or MUST NOT) are labeled afRx] for
required. Items that arRECOMMENDED (contain the wordSHOULD or SHOULD NOT)
are labeled afDx] for desirable. Items that a@PTIONAL (contain the wordMAY or OP-
TIONAL ) are labeled afx] for optional
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5. Numerical Prefix Conventions

This document uses the prefix notation to indicate multiplier values as shdwable®.

Decimal Binary
Symbol | Value | Symbol | Value
k 10° Ki 210
M 10° Mi 220
G 10° Gi 230
T 102 Ti 240
P 10" Pi 2%0
E 10'8 Ei 260
Z 107 Zi 270
Y 10% Yi 280

Table 27 Numerical Prefix Conventions
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6. Introduction

The goals of this Technical Specification &neeefold. The first goal is to provide sufficient
technical specificity to allowraEthernet Subscribéo successfully plan and integr&abscriber
Ethernet Serviceintoits overall networking infrastructure. The second goal is to provide enough
detail so thatvendors of equipment for tifeubscriber Networkan implement capabilities into
their productsuchthat they can be used to successfully acGedscribeEthernet Serices. It
follows as a corollary that vendors $érvice Provider Networkquipment will make use of this
information for implementing functions that complement the functions irStiescriber Net-
work. The third goal is to provide tHethernet Servic®rovder with 1) the technical information
that needs to be agreed upon with Bikernet Subscribeand 2) the details of thubscriber
Ethernet Servicbehaviors mandated by this technical information.

The model folSubscribeEthernet Serviceis describe as follows:
1 Key concepts and definitions are detailed in Section

1 Service Attributes for the Ethernet Virtual Connection (Secii@are described
in Section8.

1 ServiceAttributesfor the Ethernet $er Network Interface(Section7.2) are de-
scribed in Sectio®.

1 Service Attibutes for the EVC End Point (Secti@mB) are described in Section
10.

1 Performance Service Attributes that apply to multipteelfnetVirtual Connec-
tions are described in Sectidi.

1 The details of the Bandwidth Profile parameters and algorithm are described in
Section7.10andSection12.

1 TheSubscribeiEthernet Servic&rameavork, which summarizes the possible val-
ues for each of the Service Attributes, is contained in Set8on

1 Extensive examples and supplementary explanations are contadygplendix A
throughAppendix G

1 Appendix Hsummarizes the changes in going from MEF 104 to this docu-
ment.
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7. Key Concepts and Definitions
This section introduces concepts and defingitrat are used throughout this document.
7.1  Ethernet Subscribeand Ethernet Servicd’rovider

This document deals with two types of organizations,Btieernet Subscribeand theEthernet
ServiceProvider. TheEthernet Subscribes theenduser of services described using the Service
Attributes specified in this document and tEiiernet Servic€rovider is the provider of these
services.

I n the interest of brevity, the remainder of
fiEthernet Servicr ovi der 06 and f S uethermetSubls@iben as short fo

7.2 Ethernet UseNetwork Interface, Sulscriber Network andService Provider Network

The model underlying this document consists of three components as shéwuril. The

Ethernet UseNetwork Interface is the demarcation poogtween the responsibility of the Ser-

vice Provider and the sponsibility of the Subscribel. hr oughout thi s documer
to thefiEthernet UseNetwork Interfacé.

T h eSubBcriber Network SN) is defired asa network belonging to a given Subscrilikatis
connected to the Service Provider at one or more UNMisre are no assumptions about the de-
tails of theSN.

TheService Provider NetworfSP Networlk is defined asn interconnected network used It
Service Provider to provide services to one or more Subscrifegse are no assumptions about
the details of th&P Network It could consist of a singewitch or an agglomeration of networks
based on many different technologies.

Note that MEF 10.324] uses the ternfiCarrier Ethernet Netwotkand the acronynfiCENO.
This document replaces those terms \iervice Provider NetwodkandASP Network respec-
tively.

For an architectural perspective of t8€ Networks e €arrigr Ethernet Netwotk in MEF
12.2 [27].
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Figure 17 Fundamental Model
This document is based on the two following requirements.
[R1] A UNI MUST be dedicated to a single Subscriber.

[R2] SubscribelEthernet Serviceprovided at a UNMUST be provided by a single
Service Provider.

Although this document is focused &ubscriberEthernet ServicgR2] does not preclude the
Sewice Provider from offering other kinds of service at the UNI.

7.3 Service Attributes

Ethernet Service are specified using Service Attributéds Service Attribute is specific infor-
mation that is agreed between the provider and the user of the service thaedesome aspect
of the service behaviarr capability Values for all of the Service Attributes in this document
need to be agreed to by the Subscriber and Service Provider for an Ethernet Service

How the agreement is reached, and the spedifiges agreed, may have an impact on the price

of the service or on other business or commercial aspects of the relationship between the Sub-
scriber and the Service Provider; this is outside the scope of this docBuer.examples are

given below, but ttg is not an exhaustive list.

1 The Service Provider mandates a particular value.

1 The Subscriber selects from a set of options specified by the Service Provider.
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1 The Subscriber requests a particular value, and the Service Provider accepts the
value.

1 The Subsgber and Service Provider negotiate to reach a mutually acceptable
value.

Service Attributes describe the externally visible behawabia UNI and between UNIshey do
not constrain how the service is implemeniedhe SP Network or how the Subscribemple-
mentsthe SN.

There are two types of Service Attributes: Behavioral Service Attributes and Capability Service
Attributes.

Behavioral Service Attributes directly affect the behavior of the service as experienced by the
SubscriberAs soon as the Sepe Provider hasonfigureda particular value, the Subscriber can
test this to ensure the observed behagi@sexpected, for example by sending appropriate traf-

fic over the service.

In contrast, Capability Service Attributes do not directly affect thiealior of the service; in-

stead, they serve as hints to the Service Provider as to what changes to the service the Subscriber
might request irthe future, and as hints to the Subscriber as to the likely response to such re-
guestsParticular values of a Capility Service Attribute can constrain the acceptable values for
other Service Attributes, but do not directly affect the behavior of the service.

For example, the EVC List of EVC EPs Service Attribuection8.2) is a Behavioral Service
Attribute that specifies, in effect, the UNIs that are connected by the sekvigebscriber can
test that the correct UNIs are connected by testing to see if data can betweenbeach pair of
UNIs.

In contrast, the EVC Connection Type Service Attrib&ection8.3) is a Capability Service At-
tribute that specifies whether tB&/C is a Point To-Point EVC, Multipoint-To-Multipoint EVC,

or RootedMultipoint EVC. The value of this attributeould constrain the value of other Service
Attributesi for example, itcould limit the number of EVC EPs that can be present in the EVC
List of EVC EPs Service AttributeéSéction8.2), and hence the number of UNIs that can be con-
nected together by the service. However, it does not have any direct beatiregbmhavior of

the serviceFor example, if the EVC List of EVC EPs contains exactly two EVC EPs (i.e., the
service connects two UNIs together), it is not possible to test whether the EVC Connection Type
would allow additional UNIs to be added by sendilaga between the existing UNIs.

Capability Service Attributes can be used by the Service Provider to guide how they implement
the serviceThis might affect the ease with which they can support future changes to the service
requested by the Subscrib&or example, if the Subscriber has a service connecting two UNIs
and the service is multipoktb-multipoint, this might lead the Service Provider to implement the
service using a technology that can support multipdihe Subscriber could add additional
UNIs by agreeing a new value for the EVC List of EVC EPs Service Attr{{3getion8.2). On

the other hand, if the Subscriber has a service with two UNIs andrtheesrs pointto-point,

this might lead the Service Provider to implement the service using a technology that can only
support pointo-point. The Subscriber could add additional UNIs by agreeing a change to the
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EVC Connection Type to multipokto-multipoint, and a further change to the EVC List of EVC

EPs Service AttributeHowever, the Service Provider might have pricing policies that make such

a change more expensive than in the former case, as they might need to change how the service
is implementedFor the same reason, the change might have a greater operational impact on the
existing UNIsi for example, requiring them to be taken out of service while the change is enact-
ed.

As can be seen from the above example, Capability Service Attributes cdrealsed by the
Subscriber to guide how future requests for changes might be treated by the Service Provider.

It should be stressed that this document does not constrain which Service Attribute values can be
changed or when, or what impact particular clesngight have on the cost of the service or on
other terms and condition§he commercial arrangements between the Service Provider and the
Subscriber are outside the scope of this document.

Note that Capability Service Attributes are not bindirtat is they do not commit the Service
Provider to accepting or rejecting particular changes requested by the Sub$belyeserve on-

ly as hints about what changes the Subscriber might request in future, and the likely response to
such requests.

In this documat, Capability Service Attributes are identified as sushlrvice Attributes not
identified as Capability Service Attributes are Behavioral Service Attributes.

74 G{dzLILI2NJ¢ AYy b2NXIFOGAGS [l y3Adzr 3S

When the term fAsupport o i s ocurseatahdthemormative am-mat i v
guage applies to the Service Provjdémeans that the Service Providaust/should/may be

capable of meeting the requirement upon agreement between the Subscriber and Service Provid-
er.

7.5 Service Framg

Ethernet Frames exchanged between the SN anfiRHegetworkacross the UNI are refed to
as Service Frame#é Service Frame transmitted across the UNI towardStReNetworkis called
anIngress Service Fram@ Service Fame transmitted across the UNI toward 8i¢is called
an Egress Service Fram8ervice Frames are exchanged aiatandardPhysical LayeSection
9.4) or by othe means from which an IEEE Std 802.2015[5] Ethernet frame can be inferred.

The Service Frames defined as the IEEE Std 802.2015[5] Frameas shown irFigure2. It
consists of the first bit of the Destination MAC Address througHasiebt of the Frame Check
Sequence. The allowed formats for the Service Frame are detailed in Settion
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212 bytes? Inter-Packet Gap

7 bytes Preamble N
1 byte| Start Frame Delimiter
6 bytes Destination Address | ) =
6 bytes Source'Address o >‘§
Variable Length Other f_ields including >§ -
MACCIlient.Data & Pad
4 bytes| - Frame Check Sequence ) )

Service Frame

Figure 271 IEEE Std 802.3i 2015Packet Format (Extension Field not shown)

Throughout this document:

M The Service Frame Arrival Time is defined as the time at which the first bit of the
ServiceFramearrives at the UNI.

f When the field folloving the Source Address field is a TPIWith the value
0x8100 and the correspondilgD value is not 0x000, the Service Frame is said
to be aVLAN Tagged Service Frame

' When the field following the Source Address field is a TPWbth the value
0x8100 andh corresponding/ID valueof 0x000, the Service Frame is said to be
aPriority Tagged Service Frame

1 A Service Frame that is either\ALAN Tagged Service Framer a Priority
Tagged Service Frame said to be &€-Tagged Service Frame

' When the field following the Source Address field is a TPWbth the value
0x88a8, the Service Frame is said to be dma§ged Service Frame.

1 When the two bytes following the Source Address field of the Service Frame do
not contain the value 0x8100 thre value 0x88a8, the Service Frame is said to be
an Untagged Service Frame.

1 The GTag VLAN ID is defined as th¥ID field of a GTagged Service Frame as
defined in IEEE St@02.1Qi 2018[4].

1 The GTag PCP is defined as the PCP field of-d&gged Service Frame as de-
fined in IEEE Std02.1Qi 2018[4].

1 TPID, Tag Protocol Identifier, is defined in IEEE Std 802112018[4].
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1 The GTag DEl is defied as the DEI field of a<Tagged Service Frame as de-
fined in IEEE StdB02.1Qi 2018[4].

Note that the definition of Untagged Service Frame means that a Sersioe Mith the two
bytes following the Source Address field containing 0x88e7 (a Backbone Service Instance Tag
per IEEE Std 802.1@Q 2018[4]) is consideredo bean Untagged Service Frame.

Also note that the behavior forBagged Service Frames is beyond the scope of this document
and the term "Sagged Service Frame" does not appear in the remainder of this document. Con-
sequently, the behavior espenced by STagged Service Frames can vary from Service Provid-

er to Service Provider. A Subscriber who wants to uda@ed Service Frames is urged to
check with the Service Provider to determine the behavior for such Service Frames.

7.6  Types of Service Bme
There are three types of Service Frame as detailed in Settohs.6.2 and7.6.3
7.6.1 Layer 2 Control Protocol Service Frame

A Layer 2 Control Protocol Service Frame (L2CP Service Frame) is a Service Frame that could
be used ira recognized Layer 2 Control Protoc@liven that there are several Layer 2 protocols
used for various control purposes, it is important 8RtNetwork be able to process such in-
formation effectively?

[R3] A Service Frame whose destination MAC address isobilee addresses listed
in Table3 MUST be treated aaLayer 2 Control Protocol Service Frame.

Some Layer 2 Control protocols share the same destination &iiéess and are identified by
additional fields such as the Ethertype. Therefoisgasition of Service Frames carrying Layer
2 Control Protocolsanbe different for different protocols that use the same destination MAC
address.

MAC Destination Addresse$ Description
01-80-C2-00-00-00 through 0480-C2-00-00-0OF | Bridge Block of protocols
01-80-C2-00-00-20 through 0480-C2-00-00-2F | MRP Block of protocols

Table 31 List of Standardized Layer 2 Control Protocol Destination MAC Addresses

[O1] A Service Provideand SubscribeMAY agree talefine additionafields and/or
field valuesfor identifying Layer 2 ControProtocol Service Frames addition
to those inrable3.

Note that[O1] allows Service Frames carrying proprietgrptocols to be classified as Layer 2
Control Protocol Service Frames.

2This capability will be especially important for Subscribers who choose to deploy HEEDS1Q1 2018[4]
bridges (as opposed to routers) at UNIs.
SHexadecimatanonicalformat
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Sections9.15and9.17 describe how L2CP Service Frames carrying standardized Layer 2 Con-
trol Protocols can be handled by BB Network In addition, the Subscriber and Service Provid-
er are free to agree on how proprietary multicast Layer 2 Control Bletace handled. Such
agreements are beyond the scope of this document.

Note that proprietary Layer 2 Control Protocols not identified via agreeme[@pkare teated
as Data Service Frames (Sectit®.3, but could have special delivery behavior agreed using
the value of the EVC Service Frame Delivery Service AttribBee{jon8.4).

7.6.2 SOAM Service Frame

A Service Framewith or without a CTag, that is notan L2CP Service Fraaper[R3] or [O1]
andwith Ethertype =0x8902is defined to be a SOAM Service Frame. (See Tablé aflIEEE
Std 802.1Q 2018][4].) Section9.14 and Section10.13contain requirements for tHermatting
andhandling of certain SOAM Service Frames. Other requirement®oratting andhandling
SOAM Service Frames can be found in MEF[28], MEF 30.1[32], MEF 30.1.1[33], and
MEF 35.1[34].

7.6.3 Data Service Frame

A Data Service Frame is defined as a Service Frame that meets one of the falhwedcgndi-
tions:

1. ltis not a Layer 2 Control Protocol Service Frame and not a SOAMc8dfiame,

2. Itis aningress Layer 2 Control Protocol Service Frame whose proper handling requires it
to be passed at the ingress and egress UNIs per the requirenBifs 45.1[36], or

3. Itis an ingress SOAM Service Frame at or abovevtiee of the EVCAvailable MEG
Level Service Attribute (SectioB.11) and of a type that is passed transparently by any
Subscriber MEG MIP.

Note that a Layer 2 Control Protocol Servirameis also a Data Service Franfieondition2 is
met and a SOAM Service Frame is also a Data Service Frame if corgigiomet.

A Data Service Frame with a unicast Destination MA@Iress is defined to be a Unicast Data
Service Frame. A Data Service Frame with a multicast Destination MAC Address is defined to
be a Multicast Data Service Frame. A Data Service Frame with a broadcast Destination MAC
Address is defined to be a Broaddasta Service Frame.

7.7 SubscribelEthernet Service

An Ethernet Service ia connectivity service that carries Ethernet Frames irrespective of the un-
derlying technologywandthat is specified using Service Attributes as defined in an MEF Specifi-
cation.A Subsciber Ethernet Servicés an Ethernet Servicthat is provided by a Service Pro-
vider to Subscriberbetween two or more UNIs

An ingresDataService Framat UNI A is said to be delivered to UMl when theingressData
Service Framat UNI A results in a egresdDataService Framat UNI B with Destination Ad-
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dress through MAC Client Data & Paerived from the Ingress Service Frame as spedifead
low.

The following requirements mandate which fields of a Data Service Frame cannot be changed
from ingress to egress. The requirements on the format of Service Frames are in9Séction

[R4] If the egress Data Service Frame resulting from an ingreBzg@ed Data Ser-
vice Frame is also a-Cagged Service Frame then fields in the egress Data Ser-
vice FrameMUST be unchanged as indicatedrigure3.

Ingress Data Service Frame

Destination Address
Source Address
81-00
TCI
Length/Type
MAC Client Data
Pad
Frame’Check-Sequence

Egress Data Service Frame

Destination Address

Source Address

81-00

TCl

Length/Type

MAC Client Data

Pad

Frame Check'Sequence

|:| Unchanged |:| Can change

|:| If present, length unchanged

Figure 31 C-Tagged In to GTagged Out Data Service Frame Transparency

[R5] If the egress Data Servicedme resulting from an ingressagged Data Ser-
vice Frame is an Untagged Service Frame then fields in the egress Data Service
FrameMUST be unchanged as indicatedrigure4.

Ingress Data Service Frame

Egress Data Service Frame

Destination Address Destination Address
Source Address Source Address
81-00 Length/Type
TCI MAC Client Data
Length/Type Pad

MAC Client Data Frame Check’Sequence

Pad
Frame'Check-Sequence

|:| Unchanged |:| Can change |:| Removed

|:| Can be added or changed
Figure 47 C-Tagged In to Untagged Out Data Service Frame Transparenéy

[R6] If the egress Data Service Frame resulting from an ingress Untagged Data Ser-

vice Frame is a dagged Data Service Frame then fields in the egress Data
Service Fram®UST be unchanged as indited inFigureb.

4 Clause 4.2.8 of IEEE Std 802.32015][5] states that the Pad Field contains arbitrary bits. This document does not
constrain theSP Networkio preserve these bits
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Ingress Data Service Frame

Destination Address

Source Address

Length/Type

MAC Client Data

Pad

Frame.Check Sequence

Egress Data Service Frame

Destination Address

Source Address

81-00

TCI

Length/Type

MAC Client Data

Pad

Frame Check’'Sequence

|:| Unchanged |:| Can change |:| Added

|:| Can be removed or changed
Figure 57 Untagged In to GTagged Out Data Service Frame Transparendy

[R7] If the egress Data Service Frame resulting from an ingress Untagged Data Ser-
vice Frame is also an Untagged Service Frame then fields in the egress Data
Service Fram®UST be unchaged as indicated iRigure6.

Ingress Data Service Frame

Destination Address

Source Address

Length/Type

MAC Client Data

Pad

Frame.Check Sequence

Egress Data Service Frame

Destination Address

Source Address

Length/Type

MAC Client Data

Pad

Frame Check'Sequence

|:| Unchanged |:| Can change

|:| If present, length unchanged

Figure 61 Untagged In to Untagged Out Data Service Frame Transparenty

Under certain conditions, additional fields are mandated to be identical at ingress andSegress.
[R118] andSectiors 8.5and8.6.

7.8  Ethernet Virtual ConnectionEVC End Poirgnd EVC EP Mdpervice Attribute

A fundamental aspect &ubscribelEthernet Serviceis the Ethernet Virtual Connection (EVC).
An EVC isan association of two or more EMENd Points EVC EPs). An EVC EPis a construct

at a UNI that selects a subset of the Service Fréna¢pass over the UNThe subset of Service
Frames is specified vidne value of theEVC EP MapService Attribute as described in Section
10.4 and per[R108], is disjoint from the subsets selected by other EVC EPs at the same UNI
An EVC EPrepresents the logical attachment of an EVC to a UNI. The ERCassociated by

an EVC aresaidtb e fii n tAlgieen BNV &n support more than one EVC IR each
EVC EP has to be in a different EVC.

The EVC EP Map Service Attribute replaces the\AEAN ID/EVC Map Service Attribute that
is in MEF 10.324]. Asaresult, the concept of the @A.AN ID in MEF 10.3 is not included in

MEF 10.4 © MEF Forum2018. Any reproduction of this document, or any portion thereof, s Page20
contain the following statement: "Reproduced with permission of F&kim." No user
of this document is authorized to modify any of the information contained herein.



70\

Subscriber Ethernet Service Attributes

this documentin MEF 10.3,it is possible to map Untagged Servilames, Priority Tagged
Service Frames, and VLAN Tagged Service Frames with a sp€eifay VLAN ID value to an

EVC using the CEV/LAN ID/EVC Map Service Attribute. Such a configuration was included in
MEF 10.3and edier versiongo accommodate an SN that attaches to the UNI with a shared me-
dia network and a mix of devices treate compatible and not compatible witBEE Std 802.1Q

T 2018[4]. Such SN configurations are no longer important in the industry. Consequently, the
EVC EP Map Service Attribute (Sectid0.4) does nosupport this SN configuration.

An Ingress Service Franthat is mapped to an EVC EP associated by an EAMCbe delivered
to zero or more UNIs¢hat have EVC EPm thatEVC; and only to UNIs other than the ingress
UNI.

For ease of di scomued et o NamnamyCi E FEgresén®ervines 1 f
Frameat the UNI where the EVC EP is locatétt is mapped to that EVC EP via the value of

the EVC EP Map Service Attribute (Sectid.940. And AUNI s that are i
set of UNIs such that each UNI has an EVCtER is associated by the EVC

[R8] If an Egress Service Franmmeapped to an EVC ERallts from an Ingress Ser-
vice Frame mapped to an EVC EFRerththe following two condition$AUST
hold:

9 Thereis an EVC that associates the two EVC EPs
1 The two EVC EPs are different from each other

An EVC always supports dairectional transmission of Service Framé&kat is, eaclEVC EP
associated by the EVC alwagspportsingressService Framesand Egress Service Framdor
that EVC.Note thatingress Service Frarmean originate at argVC EPin the EVC

In the context othis documenta SubscribelEthernet Serviceonsists of a single EVC, associ-
ated UNIs and EVE&Ps, that is provided ta Subscriber by a Service Provider.

7.9  Service Level Specification

The Subscriber and Service Provider can agree Seraice Level Agreement (SLA) that &
contractspecifying the arvice level commitments and related business agreementseiice

This document describes the Service Level Specification (SLS) wbitfainsthe technical de-
tails of the service level, in terms Berformance Objectivesgreed between the Servieeo-
vider and the Subscriber as part of the STAe business agreemeirisan SLA e.g., penalties
for failure to meet the SLS, are beyond the scope of this document.

The SLS deals with what the Subscriber experienitetoes not address measurement tech-
nigues to estimate the Subscriber experience. Methods for the Service Provider and the Subscrib-
er to monitor the EVC performance to estimate this user experience are beyond the scope of this
documentMethods for monitoring performance can be found in MEF %1
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A Bandwidth Profile is a specification of the temporal properties of a sequence of Service
Frames at a UNI, along with rules for determining the level of conformance to the specification
for each Service Frame in the sequeride details of how a Bandwitrofile is specified and

the details of the rules for determining the level of conformance are in Sg2tion

A Bandwidth Profile that applies togressServiceFrames is cafld an Ingress Bandwidth Pro-
file. A Bandwidth Profile that applies tBgress Service Frarmes caled an Egress Bandwidth
Profile. The purpose of each type of Bandwidth Profile is discussed in the following subsections.

7.10.1 Use of Ingress BandwittProfiles

The available UNI MAC Data Ratdsr physical Ethernet interfacese few in numbere.g., 10

Mbps, 100 Mbps, 1 Gbpd40 GbpsHowevert he Subscri berds bandwi dth
not be closdo one of these MAC Data Rates. Thus it is desirab enable the Subscriber and

Service Provider to agree &VCsthatuseless than &NI MAC Data Ratdo

1 Reduce cosby consuning lessSP Networkbandwidth than th&/NI MAC Data
Rateand/or

1 Allow multiple EVCsto sharea UNI.

In addition, if an EVCsupports multiple classes of service, it is desirable to control how the
available bandwidth is apportioned between the different classes.

An Ingress Bandwidth Profile is the vehicle for the agreement between the Subscriber and Ser-
vice Provider regardingrhits on the amount of traffic contained in Ingress Service Fralnes.

can bespecified using th&VC EP Ingress Bandwidth Profile Service Attribute (Sectiord or

the EVC EP Class of Service Name Ingress Bandwidth Profile Service Attribute (SEZ®pn

The agreement isxecutedby using the level of conformance to timgress Bandwidth Profile

for each Ingress Service Frarag the basis for the Service Provided#diverthe frame.There

are thregpossiblelevels of conformancesreen, Yellow, and Redheaction for each conform-

ance levels:

1 Green: Deliver the Ingress Service Frame with performance per the EVC Service
Level SpecificatiorService AttributgSection8.8),

1 Yellow: Deliver the Ingress Sexwvie Fr ame on a fABest Ef f ort
Service Level Specificatio8ervice AttributgSection8.8) does not apply, and

1 Red: Discard the Ingress Servicae.
7.10.2 Use of Egress Bandwidth Profiles

An Egress Bandwidth Profile is the vehicle for the agreement between the Subscriber and Ser-
vice Provider regardingossible limits orthe amount of data from an EVC that can egress at a
UNI. It can be specified usindpe EVC EP Egress Bandwidth Profile Service Attribute (Section
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10.10 or the EVC EP Class of Service Name Egress Bandwidth Pr8gleiceAttribute (Sec-
tion 10.17).

Such an agreement can be important for an EVC that assatiateghan twd&EVC EPs. With
such an EVC, there can be periods of focused load, i.e., traffiongfdrom severalUNIs to
onetargetUNI. A focused load can overwhel®P Networkresources on the pathsmard the
target UNI and/or caussnEVC to crowd out other EVCs on the target UNhisleadsto a need
to limit the amount of egress traffic at a UNI.

How the Service Provider accomplishtbg limit on the amount of egress traff typically
some combination afielayand discard within th&P Network Details of such &P Network
implementatiorare beyond the scope of this document.

MEF 10.4 © MEF Forum2018. Any reproduction of this document, or any portion thereof, s Page23
contain the following statement: "Reproduced with permission of F&kim." No user
of this document is authorized to modify any of the information contained herein.



70\

Subscriber Ethernet Service Attributes

8. Ethernet Virtual Connection Service Attributes

This section contains Service Attributes that applgri&VC (Section7.8). Table33 contains a
list of the Ethernet Virtual Connection Service Attributes anit fiessible values.

8.1 EVC ID Service Attribute

Thevalue of theEVC ID Service Attibuteis a string that is used tmlentify an EVC within the
SP Network

[R9] The EVC IDMUST be ungue across all EVCs in ti&P Network
[R10] The EVC IDMUST contain no more than 4$haracters

[R11] The EVC IDMUST be a nomull RFC 257915] DisplayString but not contain
the characters 0x00 through Ox1f.

The value of the EVC ID5ervice Attributeis intended forjoint Subscriber/Service Provider
maragement and control purposed.s an exampl e, the Acme Service
0001898ACME-ME GAMARTO t o r e ' EVCsiretheSP Netwerkwith@he 8us-

tomer for the EVbeingMegaMart.

8.2 EVC List of EVC BER=vice Attributé

The value of tb EVC List of EVC EPs Service Attribute is a list of EVC EP ID Service Attrib-
ute (Sectiorll0.]) values. The list contains one EVC EP ID Service Attribute valuedon EVC
EP associated by the EVC.

[R12] Thevalue of the EVC List of EVC EPService AttributeMUST have at least
two entries

[R13] An EVCMUST associate at most one EVC EP at a given UNI.

[R13] means that an Ingress Service Frame at a UNI that is mapped to an EVC EP cannot result
in an Egress Service Frame at that UNI.

[R14] A given EVC EP ID Service Attribute valy&ection10.1) MUST NOT be in-
cluded in the value of the EVC List of EVC EPs Service Attribute for more than
one EVC.

8.3 EVCIype Service Attribute
The value of th&VC Type Service Attribte is one ofPoint-to-Point, Multipoint-to-Multipoint,

or RootedMultipoint. The value ofthe EVC Type Service Attribute indicates the number of
EVC EPs that can be in the EVC and which EVC EPs can communicate with eac lohés.

5 For example, see Section 8.1 of MEF 3(B2]
5 This Service Attribute replaces the UNI List Service Attribute in MEF 243
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scribed inSections8.3.], 8.3.2and8.3.3
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8.3.1 Point-to-Point EVC

A Pointto-Point EVC is defined as an EVC than only associatexactly tvo Root EVC EPs.
(See Section0.3for the definition of a Root EVC EP.)

[R15] When the value of the EVC Type Service Attribut®eint-to-Point, the value
of the EVC List of EVC EPs Service Attribute (Secti®2) MUST consist of
exactly twoRoot EVC EPgSection10.3.

Figure7 illustrates two Pointo-Point EVCs.

oo UN| ® Root EVC End Point ---- EVC

Figure 71 Point-to-Point EVCs

8.3.2  Multipoint -to-Multipoint EVC

A Multipoint-to-Multipoint EVC is defined as an EVC that can associate more than two EVC
EPs and can only associate R&MC EPs.(See Sectiord0.3for the definition of a Root EVC
EP.) A Multipointto-Multipoint EVC that associates two Root EVC EPs is diffeffenin a
Pointto-PointEVC because additional Root EVC EPs can be added to the value of EM List
EVC EPsService Attribute (SectioB.2) without changing the value of the EVC Type \Beg
Attribute.

[R16] When the value of the EVC Type Service Attributdaltipoint-to-Multipoint,
the value of the EVC Listf EVC EPsService Attribute (SectioB8.2) MUST
contain only Root EVC ERSection10.3).
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[R17] When the value of the EVC Type Service Attributdlsaltipoint-to-Multipoint,
the Service ProvideMUST support at least three entries in the value of the
EVC Listof EVC EPsService Attribute (Sectio8.2).

In a Multipointto-Multipoint EVC, the rules under which faame is delivered toraEVC EPIn
the EVC are specific to the particular service definition. Typically, a silrgleess Service
Framewith abroadcast or multica8lAC Destination Addresat a giverEVC EPwould be rep-
licated in theSP Networkand a sinlg copy would be delivered to each of the oB®IC EPsin
the EVC. This kind of delivery would also typically apply to a Service Frame for whicBRhe
Network has not yet learned an association of the destination MAC address wWEYGIEP.
Figure8illustrates a Multipointo-Multipoint EVC.

UNI B

SP Network .
UNIA f®F---=------@---------- ®H UNIC
UNI D
oo UN| ® Root EVC End Point ---- EVC

Figure 817 Multipoint -to-Multipoint EVC
8.3.3 RootedMultipoint EVC

A RootedMultipoint EVC is defined asn EVC that can associate more than two EVC EPs, at
least one of which is a Root EVC EP and any number of which are Leaf EV{IeRsSection
10.3for the definitions of a Root EVC EP and Leaf EVC EP.) A Rodteidtipoint EVC that
associates only Root EVC EPdigferent froma Multipointto-Multipoint EVC and a Pointo-
Point EVC because Leaf EVC EPs danadded to the value of EVC EP List Service Attribute
(Section8.2) without changing the value of the EVC Type Service Attribute

[R18] When the value of the EVC Typea&ice Attribute =RootedMultipoint, the
Service ProvideMUST support at least three entries in the value of the EVC
EP List Service Attribute (Sectidh?2).

[R19] When the value of the EVC Type Service AttributdReotedMultipoint, the
Service ProvideMUST support a value of the EVC EP List Service Attribute
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(Section8.2) that contains at least one Root EVC (&ection10.3 and at least
one Leaf EVC ERSection10.3.

Per[R103], an Ingress Service Frame mapped to a Leaf EVC EP at @asNdnly be delivered
to Root EVC EPs in the EVC.

The rules under which a frame is delivered to a UNI in the EVC are specific to the particular ser-
vice definition. Typically, a singléngress Service Fram@ith a broadcast or multicastlAC
Destination Addressnappedto a Root EVC EP would be replicated in th8P Networkand a

single copy would be delivered to each of ttieerUNIs where there is aBVC EPthat is in the

EVC. This kind of delivery would also typically apply to a Service Fedor which theSP Net-

work has not yet learned an association of the destination MAC address YCaBP. Figure

9 illustrates e&RootedMultipoint EVC with one RooEVC EP.

oo UN| ® Root EVC End Point

---- EVC (@O Leaf EVCEnd Point

———» Broadcast, multicast, and unknown unicast
————— » Known unicast

--------------- » Broadcast, multicast, and unicast

Figure 917 RootedMultipoint EVC Example
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8.4 EVC Data Service Frame Disposition Service Attribute

The EVC Data Service Frame Disposition Service Attribute indicates whditfexent types of
Service Frame are to be delivered by the EVia: value of th&VC Data Service Frame Dispo-
sition Service Attribute is a-8uple of the form® s fcOwhere each element in thet®le has
the valueDiscard, Deliver Unconditionally or Deliver Conditionally The value of6 in the 3
tuple applies to ingress Unicast Data Service Frames. The &alnghe 3tuple applies to in-
gress Multicast Data Service Frames. The valu@iofthe 3tuple applies to ingress Broadcast
Data Service FranseThe EVC Data Service Frame Dispositi@ervice Attribute applies to any
ingress Data Service Frame that is not discardedR#&2], [R103], [R119] [R141], [R145],
[R149], [D1], [D2], [D6], or[O4]. The dspositions corresponding to each element value are

M Discard TheDataService Frame is discarded.

1 Deliver Unconditionally The Data Service Frame is delivered all EVC EPs
other than the ingress EVEP..

1 Deliver Conditionally The DataService Frame is deliverad some, none, or all
of the EVCEPs other than the ingress EVEP depending orcertainspecified
conditions.

Examples oDeliver Conditionallyinclude:

1 MAC Address learning where the destination MAC Address is known b$khe
Network to be ata given EVCEP,

1 Broadcast throttling where some Broadcast Data Service Frames are dropped in
orderto limit the amount ofuch traffic,

1 Multicast pruning where some Multicast Data Service Frames are dropped
places where there are knowrb®no downstream listeneend

1 MAC Address filtering where Data Service Frames withaierMAC Addresses
are discarded.

[R20] When an element in thetBple =Deliver Conditionally the conditions that de-
termine to which other EVC EPs in the EVC, if any,iagress Data Service
Frameat a given EVC ERs deliveredMUST be agreed to by the Subscriber
and Service Provider.

Note that the disposition of ingress Unicast Data Service Frames déffebent fromthe dispo-
sition of ingress Multicast Data Service fr@s which in turn can bdifferent fromthe disposi-
tion of ingress Broadcast Data Service Frames.

Recall that, per Section.2, this document makes no assumptiobswd the implementation of
the SP Network Thus the discarding of a Service Frame when the disposition vdhiscerdor
Deliver Conditionallycan occur anywhere within tt8P Network
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Note that this is a description of the ideal servigata Service Fames thatreintendedto be
delivered might be discarded due to network failure or congestion conditions. See 8&ction
and Sectioril

8.5 EVQOGTagPCPPreservation Service Attribute

The EVC C-Tag PCP Preservation Service Attribute can be used to preserve the value of the
PCP field in CTagged Seiice Frames across an EVChe value of theEVC C-Tag PCP
Preservation Service AttribuigeitherEnabledor Disabled

[R21] In an EVC withthe value of th&VC C-TagPCPPreservation Service Attribute
= Enabled if an ingresC-Tagged Service Frantbat is maped to an EVC EP
in the EVC results in an egre€sTagged Service FraméheC-Tag PCPvalue
in the egres€-Tagged Service FramMUST be equal to th€-TagPCPvalue
in the ingres€-Tagged Service Frame

When the value of the EVC-Tag PCP Preservation Service Attribut®isabled the value of
the GTag PCP can change or stay the sagress the EVCSee the EVC EP Egress Map Ser-
vice Attribute (Sectiori0.7).

8.6 EV(OGTag DEPreservation Service Attribute

The EVC GTag DEI Preservation Service Attribute can be used to preserve the value of the DEI
field in C-Tagged Service Frames across an EVit2 value of the EVEC-Tag DEIPreservation
Service Attributas eitherEnabledor Disabled

[R22] In an EVC withthe value of the EV@-Tag DEIPreservation Service Attribute
= Enabled if an ingres<C-Tagged Service Frantbat is mapped to an EVC EP
in the EVC results in an egre€sTagged Service Framée C-Tag DElvalue
in the egres€-Tagged Service FramdUST be equal to th€-Tag DElvalue
in the ingres€-Tagged Service Frame

When the value of the EVC-Tag DEI Preservation Service AttributeDisabled the value of
the GTag DEI can change or stay the same across the E¥€the EVC EP Egress Map Ser-
vice Attribute (Sectiori0.7).

8.7 EVC List of Class of Service Names Service Attribute

The EVC List of Class of Service Names Service Attribute is used to specify all of the Class of
Service Names supported by an EM@e value of the EVC Listf Class of Service Names Ser-
vice Attribute is anon-emptylist of Class of Service Naméahich may includeone or more of

the CoS Labels defined in MEE3.2[29]). Eachingress Service Frame assigned a Class of
Service Namdrom this listvia theEVC EP Ingress Class of Service Map Service Attrilage
described in Sectiof0.5 The Class of Service Name that is assigned to a frame indicates the
Performance Objectigethat apply to the frame under appropriate conditions as detailed in Sec-
tion 8.8 and is used to determine how to set certain fields iBgress Service Frantlkat results

“In MEF 10.3[24] this Service Attribute is called GZLAN CoS Preservation Service Attribute.
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from this Ingress Service Frameas described by thEVC EP Egress MapService Attribute
(Section10.7). It can also be used to indicate a Bandwidth Profile Flow (Setfpn

Discardis a reserved Class of Service Name that can be included in the value of the EVC List of
Class of Service Names Service Attribute. An Ingress Service Frame assigned the Class of Ser-
vice NameDiscard, is mandated to be discarded [®119].

Table4 shows an example of the value of the EVC List of Class of Service Names Service At-
tribute.

Platinum
Gold
Silver
Discard

Table 41 Example Value for the EVC List of Class of Service Names Service Attribute

Note that the value of tHeVC EP Ingress Class of Service Map Service Attrilj8extion10.5
can be such that the GRof Service Names f@erviceFrames mapped to &VC EP includes
only a strict subseif the entries in the value of tl#/C List of Class of Service Names Service
Attribute for theEVC that associates tH&/C EP. In other words, not all entries in thialue of
the EVC List of Class of Service Names Service Attribute forEAfC need to beavailableat
everyEVC EPassociated by theVC.

8.8  EVC Servickevel Specification Servidsttribute

The EVC Service Level Specification Service Attribute (SLS)his technical details of the ser-

vice level, in terms of Performance Objectives, agreed between the Service Provider and the
Subscriber as part of ti&ervice Level Agreemen& given SLS might coratin O, 1, or more Per-
formance Obijectives for each Performance Metric.

Throughout this document, numeric ranges are denoted as,fgﬁ@?NEdib meansw 0
OE ladhto meanso & @ QE lahwo meanswy & « anddE laho meanso @ @
The value of thé&VC Service Level Specification Service Attrib®LS)is eitherNoneor a3-
tuple of the form® HYH (Ovhere:

f ¢ iis atime that represents the date and time for the start of th& SLS.

1 "Yis a timeduration e.g., 1 month, 2 weeks, that is used in conjunction dvito
specify time intervals for determining whdPerformance Objectigeare met.
Note that the units fotYare not constrained; in particular, 1 month is an allowable
value for”Y correspondig to a calendar month, e.g. from midnight on the 10th of
one month up to but not including midnight the 10th of the following month.

T 6 Ois anonemptylist of 5-tuples of the forn® & U ¢ af¥®MRE R 0Gvhere

8 Note thato iis the start of the SLS and might not be the time that a service is first turned up.
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- 0¢ Woa | a Class of Servichlame contained in the value of tB&%C List of
Class of Service Names Service Attribute (Sed8ohand is noDiscard

- Yois a timedurationmuch smaller thaf e.g., 10 seconds.

- Oisareal number in the rangep used as a threshold to determine whether a given
time intervalYo (Section8.8.1.3 has high loss.

- & is aninteger p, used to identify how many consecuti/é intervals must have
high loss to trigger a change in Availability.

- 0 0is anonemptylist where each elemeirt the list consists of a Performance Met-
ric Name, a list of parameter values specific to the definition of the Performance Met-
ric, anda Performance Objective

[R23]

A Class of Service NamdUST appear at most once in the valugoh

Figure 10 shows an example of the value for the EVC Service Level Specification Service At-
tribute. Some observations:

1

Performance Metrics and Objectives are specified foGibld andSilve Class of
Service Names for the EVC. $trawis also in the value of the EVC List of Class
of Service Names Service Attribute, this SLS example does not spreriiyr-
manceObjectives forStraw

A single value ob iand a single value 6¥apply to all Class of Service Names.
Different values oo hA T &apply toGold andSilver.

Two instances of the Ongay Delay Performance Metric apply @old. There is

a different set of ordered EVC EP pairs (Sec®08.1.), a different percentile
(Section8.8.2, and a different objectiveof each instance. This could be due to
EVC EPc being geographically distant from EVC E&andb.

The Oneway Frame Delay Range Performance Metric and thev@yeAvaila-
bility Performance Metric along with corresponding objectives appGdiol.

The Oneway Availability Performance Metric applies &ilver.
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oi Y
% - N

<9/13/2017 12:03:11GMT, 1 monthCN>
|

Vo 6 &
- <ol S0 seuonts, O
— <Oneway Delay {<a,b>,<b,a>}, 95%, 4Gns>

- <Oneway Delay {<a,c>,<c,a>,<b,c>,<c,b>}, 90%, 15ns>

P <Oneway Frame Delay Rangga,b>,<,a>,<a,c>,<c,a>,<b,c>,<c,b>}, 80%, 10ns>

> <Oneway Availability {<a,b>,<b,a>,<a,c>,<c,a>,<b,c>,<c,b>}, 99%>

> <Silver 1 minute, 0.9, 1IPM>

<Oneway Availability {<a,b>,<h,a>,<a,c>,<c,a>,<b,c>,<,b>}, 95%
< ~~ <1

Performance Metric Name S Objective

Figure 107 EVC Service Level Specification Service Attributevalue Example

A Performance Metric is a quantitative characterizatioBearviceFrame delivery quality expe-
rienced by the&SubscriberThis section specifies the following Performance Metitsf which
apply to a single EVC

1 Oneway Frame Delay Performance Metric ¢8en 8.8.2),
Oneway Mean Frame Delay Performance Metric (Sed@@3,
Oneway Frame Delay Randeerformance Metric (Sectidh8.4),
Oneway InterFrame Delay VariatioPerformance Mtric (SectiorB8.8.5,
Oneway Frame Loss RatiBerformance Metric (Sectidh8.6),
Oneway Availability Performance Metric (Sectidh8.7),
Oneway High Loss Intervals Performance Met(Bectior8.8.9,

Oneway Consecutive High Loss Intervals Performance Metric (Se8t&g),

Oneway Composite Performance Metric (Sect®8.10, and

= =2 =2 =4 4 A A -5 -2

Oneway Group Availability Performance Metric (Secti8r8.1)).

Sectionll defines the Performance Metric for the Multiple EVC Service Level Specification
Service Atribute.
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Each Performance Metric has an associated Performance Objective whose value reflects the
agreed Service Frame delivery quality. For example, for theviaxyeMean Frame Delay Per-
formance Metric (SectioB.8.3, a Performance Objective of 20 ms means that the Service Pro-
vider has committed to a mean Service Frame delay, as experienced by the Subscriber, of less
than or equal to 20 ms.

[R24] If PM contains an entry with a given Performance Metric Name, then the entry
MUST specify the related parameters and eformance Objectiveor that
Performance Metrias specified in the following sectians

These Performance Metrics describe the performance experienced Sybderibemwho is the
user of theEVC. Methods for theéService Provideand theSubscribeito monitor theEVC per-
formance to estimate this user experience are beyond the scope ofctmsedoMethods for
monitoring performance can be found in MEF 334].

[R25] If 0 0 contains multiple entries with a given Performance Metric Name, then for
any two sich entries, at least one of the parameter valléST be different.

0 0 can contain multiple entries with a given Performance Metric Name, but [R5y oneor

more of the parameter values associated with each objective for a given Performance Metric
Name need to be different from each other. For exardplecould contain two objectives for

the Oneway Frame Delay Performance Metric each corresponding iffesedt value of the
percentiled Qsee Sectio.8.2.

8.8.1 Key SLS Definitions, Concepts, and Notation
This section describes definitions, concepts, and notateuh thsoughout Sectiod.8.
8.8.1.1  Parameters|and p= dl +0 g

The parameteiYis used in most of the Performance Metric definitiolss a norempty set of
ordered pairs of EVC EP Identifiers taken from the value of the EVC List of EVC EPs Service
Attribute (SectiorB.2). “Yis represented by

0B @an@re in the value of the E®®& List of

Note that for a given entry it 0, "Ycancontain one, some, or all of the possible orddf¥' e
EP pairsin the E/C.

[R26] For each orderedEVC EP pair &fud" Y at least onef the EVC EPSMUST
be a Root EVC EP (Sectid®.3.

Considerd 0 00¢ dpQt Qo éRE R 0Q Figure 11 shows an example value for 0 in
this 5-tuple.
T TAAU &OAI A hahlm@sie A OE |
| TAAU &OAI A haghoOm@sig A OE |

Figure 117 Example of a Value forPM
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In this example, the first item in each element is the Performance Metric Name, i.ava@ne
Frame Les Ratio (Sectio.8.6. The second item i% Thethird item is thePerformance Ob-
jective In this example)Yvares from entry to entryNote that the Class of Service Name for
this0 0 is Gold per the value ob 4

Subscriber Ethernet Service Attributes

Figure12 shows an example value for 0 in the case ob 0 Y Qafp '@ i'GH i 0O
Note that the objectiv.05%)for Silveris differentfrom thatfor Gold (0.01%)in Figurel11l.

00 Onway Fr ame am@duOREid bo,
Figure 127 Another Example of a Value forPM

8.8.1.2 SLS Notation

In Sections8.8.2through8.8.9 Section8.8.11 and Sectiorill, numerous mathematiclinc-
tionsare introduced. The following notational conventions are used:

A subscript always represents an index, éWgy Tiplti8 (Section8.8.1.3.

1 Dependencies are indicated e arguments in each functiomg.,0 "YOA®'Y
means that the value of thenctiondepends odQ@and"Y (Section8.8.1.3.

Al functionsdepend ond & ¢ aOMARA T & but, for simplicity, these de-
pendencies are not explicitly indicated in the functional notation.

1 Performance Objectives are reprdsend by sy mb ol sQ(®%acttoln a
8.8.2.

1 A function value that is to be compared to a Performance Objective is indicated
by a fb@&YWOFY (Bectignsd.8.?.

The above notation is not used in SecBd® 10because it would cause the equations and figures
to become unwieldy.

8.8.1.3 Time Interval Sequences, Available Time, and Maintenance Interval
For eachCoS_Namén 6 (j the time interval sequenc¥o hQ mipktf8 is used where
Yo oi owi Q pYo

Yois from the item i Owith CoS_NameNote thatyYo can be different for different Class of
Service Names.

For the SLS, the sequenceéhy tiplti8 is used where
Yool afyi oa pUyY

Each element of"Y is used for assessing the success oEM€ in meeting thePerformance
Objectives of the SLS.
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For most of the Performance Metrics in the SLS,Reeformance Objectivenly applies tdn-
gress Service Frammethat arrive at th&erviceduring Available Time.lnformally, Available
Time is a set oftime intervals contained irsome longer timénterval when the service is con-
sidered available for usEormally, Available Time is defined for eadboS_Namén 60 and for
each possible ordered pair of EVC ER¥®Q "(n the EVCas follows.

For a giverordered EVC EP paid@®and a giverCoS_Namén 0 § eachYo is defined to be
either Available or Unavailable and this is represented 310 where 6 QYO P
means thaYo is Available andd QYO nimeans tha¥o is Unavailable.

Informally, Available Timeis based orirameloss during a sequence of eenutive small time
intervals.When the previous sequence was defined as algilalthe frame loss is high for each
small time interval in the current sequence, then the small time interval at the beginning of the
current sequence is defined as unavailable; otherwise it is defined as av@lalilee other

hand, when the previos®qguence was defined as unavailable, if frame loss is low for each small
time interval in the current sequence, then the small time interval at the beginning of the current
sequence is defined as available; otherwise, it is defined as unavailaélérmal definition
follows. The definition o JEEYO is based on the frame loss ratio functitd FAGYO

which is defined as follows.

For a givenordered EVC EP paid@i®) a givenCoS_Nameand aYo , let 'O0@@Y0 be the
number ofingress Service Framéhat meet the following conditions:

i TheServiceFramearrives at theUNI whereEyC EP Qs locatedand itsService
Frame Arrival Timds within the time intervalo ,

1 EachServiceFrame maps t&VC EP "Wia the value of theEVC EP Map Service
Attribute (Section10.4).

f EachServiceFrameis intended tdve delivered tothe EVC EP "Caccording to the
value of theEVC Data Service Frame Dispositi@arviceAttribute (Sectior8.4),

1 EachServiceFrame is not discarded pégt82], [R119], [R141], [D1], [D2], [D6€],
or [0O4],

1 EachServiceFrame has the giveBoS_Nameia thevalue of theEVC EP In-
gress Class of Service Map Service Attrib{Bection10.5),

1 EachServiceFramethat is subject to amgress Bandwidth Profileas an Ingress
Bandwdth Profilecolor declaratiorequal to Green, and

1 Eachlingress Service Franthat is not subject to amgress Bandwidth Profile
has the Color Green per thralue of theEVC EP Color Map Service Attribute
(Sectionl10.6).

Let O 6@@Y0 be the number of unique (not dupliepEgress Service Frarmevhere each
ServiceFrame is the first, unerrordegress Service Frantieat is mapped to theVC EP (at the
UNI whereEVC EPCs located that results from a frame counte@®@dfi@yo . Then
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"‘00AdYo O fHGYo | e
"0 FEEO IO RTENo T
mot her wi se

In the case of a Multipoirtb-Multipoint EVC or a RooteeMultipoint EVC, the Subscriberand
the Service Providecan agree to defin®@da Q@Yo as

‘O0adYo O GEGYO . .
Q& FADYO RGO ;
mmot her wi s e

where'O3A@Yo  "O3A@Yo 'O §AGYO andO GHDYO is the number of frames dis-
carded by the&Service Providein order to conform to either thHdAC Data Rateof the UNI
whereEVC EP Qs located or arEgress Bandwidth Profiléf one is used) at th&INI where

EVC EP Qs located. Such frame drops may occur anywhere in the network, not just near the
egresdJNI. One example of this could béhere arEgressBandwidthProfile is implemented by
applying a policer or shaper on a link within tBB Network Another example othis could be

where Green frames for thi8/C and Class of Serviddamethatare intended tbe deliveed to

the UNI with EVC EP "Gexceed theVIAC Data Rateon a link within the network, provided the

MAC Data Rateof that link is greater than or equal ttee MAC Data Rateof the UNI. Good

traffic engineering principles would suggest dropping such excessive frames as close to the in-
gress as possible. This adjustment is meant to account for a focused overload of traffic sent to the
UNI whereEVC EP Qs located. The details of such an adjustment are beyond the scope of this
document.

O 0AGYo is defined inFigurel3for Q TipigHs .
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Begin

[*Transition to Available if [*Check availability of previous interval*/ (*Transitipn to Unavailab!e
next n intervals have low if next n intervals have higr
loss*/

loss*/

A 4

fir (i, j), Dty ) € C,

A 4

fir (i, j), Dtp) > C,

Yes No
"m=k,k+1,...k+n-1 "m=k,k+1..k+n-1
No Alli, ), Dt )=1 ves
’A(<i'j>thk):0‘

Figure 131 Flowchart Definition of A(<| i), Dtk) for a Given Class of Service Name

An alternative way of expressitig @Yo forQ mis

5 SEHIVO i o FADYO 6'Q¢ boaa TipMB R p
' pot her wi se

and forQ plghs is
T'Q® GAGYO pa n"0d FAGYO 6f ora aTh pBAQ ¢ p
o 6AGYo p Q' 6ADYO mta n"0d §AGYo 6f ora ath pBAQ ¢ p
o 0AGYo ot her wi se

In the event of a conflict between the above equationg-anate 13, the content oFigure13is
controlling.

Recall that Yo iQ mipf8 MPA T #can be different for different Class of Service Names.

The availability for¥o is based on the frame loss ratio during the short interval and each of the
following € p short intervals and the availability of the previous short time interval. In other
words, a sliding window of width Yo is used to define availability. This use of a sliding window

is similar to that of ITUT Y.1563.[20]

Figure 14 presents an example of the determination of the availability for the small time intervals
with a sliding window o p t8mall time intervals.
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Dt
’ «——nDt > «——nDt >
5 5 G
[ >le »le »  Time
A((L,j), bty)) =] AL, At) = 0 AL, ), Bty) =1
n=10

= fIr((i,j),Dtm)>C
O ir((i, ). o) e C

Figure 141 Example of the Determinationof A( Dtk) for a Given Class of Service Name

As can be seen below, the definition of Available Time excludes small time intervals that inter-
sect a Maintenance Interval. A Maintenance Interval is a time interval agreed toSuybswib-

er and Service Provideduring which theEVC may not perform welbr at all. Examples of a
Maintenance Interval include:

1 A time interval during which th&ervice Providemay disable th&VC for net-
work maintenance such as equipment replacement,

1 A time interval during which th&ubscriberand Service Providemay perfom
joint fault isolation testing, and

1 A time interval during which th&ervice Providemay change service features
and making the changes may disruptEWE.

Figurel5shows an example of a Maintenance Interval.

Iy

Maintenance Interval

A 4

Dt
0 P nDt P nDt
XK XX XXX X XXX e ok XX XXX X X X X X X X X X
[||r|—||r||_|||||||||||||r|||llllllll|r|r|r|—||_|r||_| .
e »le »le »  Time
Al i) Dy )=1 Alli, i) D )=0 Al i) o )=1
n=10

O fir((i, j),Dtp) ¢ C
x Aty intersects the Maintenance Interval
Figure 151 Example of a Maintenance Interval

Note that the definition ad d@@Y0 is independent of the presence of any Maintenance Inter-
val.
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Letw "Y bethesetofaVo 6 s ¢ o n fYdhatweendt intensect a Maintenance Interval.

Available Time for the ordereBVC EP pair 661@CoS_Namgeand”Y denoted by "YSEMHY |
is defined as

O "ADY Yoo N YR 6ADYO  p

Unavailable Time,for the ordered EVC EP paid@@® CoS_Name and "Y denoted by
YOADY | is defined as

YYYAFHY Yoo N Y 6ADYO 0w

Note that a¥0 that intersects a Maintenance Interval is not included in Available Time and not
included in Unavailable Time. Note that the definitiorwof”Y means that the boundaries”df
and the boundaries of a Maintenance Interval do not have to align witbuhdary of &0 .

Figure16 showsthe time classifications for tremall timeintervalsYo 8

SLS Interval, 4,

Maintenance H
Intervals

Unavailable Time Available Time

Figure 161 Time Classifications

In Figure 16, the box labeled Other Time represents the timéi®d s wi t h t he f ol | ow
ties:

1 Yo intersects but is not contained withi i.e., it intersects with the start or end
of Y, and

1 Yo does not intersect a Maintenance Interval.

These small time intervals are not in Unavailable Time, not in Available Time and not in a
Maintenance lr@rval. Other Time arises because the boundari€gdi not have to align with a
boundary of a small time intervdfigure 17 shows an example of three small tim&ervals that

are in Other Time when there are no Maintenance Intervals. Note ¥oatfzat is in Other Time

is not included in the calculation of any Performance Metric.
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Yo

Figure 171 Example of Snall Time Intervals in Other Time

8.8.1.4 Qualified ServiceFrames

Informally, Qualified Service Frames are definash set ofIngressService Frames that comply
with specific criteria antio which most of the Performance Metriggply.

Qualified ServiceFrames are defined as ev&grviceFrame that satisfies the following criteria
for a givenordered EVC EP paf@®@ agivenCoS_Namgand a giveriY:

1 EachServiceFrame ingresses at thiNI whereEVC EP (ks located,

1 EachServiceFrame maps t&VC EP ‘(Yia the value of th&&VC EP Map Service
Attribute (Section10.4).

f EachServiceFrameis intended tde delivered tathe EVC EP "Caccording to the
value of theEVC Data Service Frame DispositiG@arviceAttribute (Sectior8.4),

1 Each Service Frame is not discarded[g82], [R119], [R141], [D1], [D2], [D6€],
or [04],

' EachServiceFramearrives at the ingres&JNI within the time interval’y, and
within a time intervalYd that is in Available Time, i.e.Y0 N 0 "0QA@'Y
(Section8.8.1.3,

1 EachSenice FramehasthegivenCoS_NaméSection10.5),

1 EachServiceFramethat is subject to amgress Bandwidth Profileas an Ingress
Bandwdth Profilecolor declaration equal to Green, and

1 EachSenice Frame that is not subject to amgress Bandwidth Profilbas the
Color Green per thEVC EP Color Map Service Attribu{&ection10.6).

8.8.1.5 Oneway Frame Delay

The Oneway Frame Delay for &ervice Fame that ingresses @iNI; and results in &ervice
Frame that egressesW@NI. is defined as the time elapsed from the recepbpitheSP Network
of the first bit of thelngress Service Frana the ingres2JNI until the transmissioby the SP
Network of the last bit of thdirst correspondind=gress Service Frana the egres®JNI. If the
Service FFame is erroneously duplicated in tB® Networkand multiple copies delivered to
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UNI3, the delay idased on the first such copy deliveréde components of the Omeay Frame
Delay are illustrated ifrigure18. Note that the figure shows 0 but ® 0 is al® possible.

Subscriber Ethernet Service Attributes

First bit of the Last bit of the First bit of the Last bit of the
Service Frame Service Frame Service Frame Service Frame is
is received by the is received by the is transmitted by the transmitted by the
SP Network at the SP Network at the SP Network at the SP Network at the
ingress UNI (UNI,) ingress UNI (UNI,) egress UNI (UNI,) egress UNI (UNI,)
L) ty L) L3

Increasing Time ——

One-way Frame Delay = t3 — ¢,

Figure 181 Components of theOne-way Frame Delay for Service Frame

Thedefinition of Oneway Frame Delay for a Service Frame is the-orag® delay(0 0 ) that
includes the delays encountered as a result of transmiskite Service Framacross the in-
gressUNI 6 0 andegress UNIO 0 . Note that the Onwvay Frame Delay does not in-
clude delay®n theSN side of the UNI, e.g., propagation across decattaching aisN router to
the UNI is not included.

When the value of th8ubscriber UNI Instantiation Service Attribu®ection9.2) = Physical
for the ingress UNI,O O the length of the Service Frame divided by M&C DataRate
of the physicalink carrying the Service Fram&/hen the value of th8ubscriber UNI Instantia-
tion Service Attribut€Section9.2) = Virtual for theingressUNI, the value of 6 0 Tt be-
cause[R56] mandates thab 0. Similar comnents apply to the valuef 6 0 at the
egress UNI

8.8.2 Oneway Frame Delay Performanddetric
This section defines the Omeay Frame Delaferformancévetric.

[R27] The SLSMUST define the Onavay Frame DelayPerformance Metrias fol-
lows:

 Let QOAD@D @Y represent the) ‘GPercentile expressed as a percentage in
Tip Tt T10f the Oneway Frame Delay foall Qualified Service Framé&Smapped
to EVC EPi at the UNI where EVC EPis locatedhatresult in an Egress Service
Frame at the UNI where EVC BRs located.If there are no such egreBames,
thenQ 0G0 @Y 0.

® Oneway delay is difficult to measure and thfare one way delay may be approximated from two way measure-
ments. However measurement techniques are beyond the scope of this document.

0 The Class of Service Name used in the definition of Qualified Service Frame®ig tiéd & ied in theCN 5-
tuple in which the Performance Metric resides.
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1 Then the Onavay Frame Delay Performandéetric, Qeerotgd b)ﬂ_@ ,'sﬁ'Y, is
defined as the maximum value of all of the val(e8Q@1) @Y for Q' Y

To restate the definitiomathematically, leD @A@Y be the set of oneay Frame Delay val-
uesfor all Qualified Service Framasapped to EVC EPat the UNI where EVC EPis located
thatresult in an Egress Service Frame at the UNI where EVCi&ERcated O AMGY can be
expressed @® GAGIY Q GAGIYHQ GADIY B KQ FADY whereQ GEMHY is the
oneway Frame Delay of th&® frameand wherd) is the numbeof elements irO GEGIY .
Define’Q §A@D @GY ford 'Q mas

Ry D PN 5 p .r[.r[ o, 3, Ler £, , .
i~ AT N o) _ &
Q 6EGD &Y a Q4 O 0aI'Y 2 Q G O Q 6QY i ® T

mot her wi se

where'Q h is an indicator function defined by

i piff -
QR mot her wi se

Q6A@D ‘@Y is the minimal delay during the time interridithatd ‘(percent of the frames do
not exceed.

Thenthe One-way Frame Delayerformance Metrifor anEVC can be expressed as
dYD @Y o & sEd) Gy SO Y

Table5 shows what is contained indad entry for the Onavay Frane Delay Performance Met-
ric.

Item Value
Performance Metric Nam OneWay Frame Delay Performance Metric
Y Non-empty subset of the ordered pair&EdMC EPs
0 Q A percentage inTtp Tt 1T
Q Performance Objectivia time units Tt

Table 57 PM Entry for the One-way Frame Delay PerformanceMetric

[R28] The SLSMUST define theOne-way Frame Delayerformance Objectivas
metover"Yfor a0 0 entry of the form inTable5 if and only if 3" ‘&Y
Q

8.8.3 Oneway Mean Frame Delay Performance Metric
This sectiondefines the Onavay Mean Frame Delay Performance Metric.

[R29] The SLSMUST define the Onavay MeanFrame Delayerformance Metrias
follows:
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 Let' OG@HY represent the arithmetic mean of @may Frame Delay for all
Qualified ServiceFrames! mapped to EVC EP at the UNI where EVC EPis
locatedthatresult in an Egress Service Frame at the UNIreli&/C EP; is lo-
cated.If there are no such egress frames, thefi@®Y T

1 Then the Onavay Mean Frame Delay Performamkeyig, denoteq by MAY,
is defined as the maximum value of all of the valueBQ@i'Y for SQAQN Y

To restate the definition mathematically, @G Y be the set of oneay Frame Delay val-
uesfor all Qualified Service Framasapped to EVC EPat the UNI where EVC EPis located
thatresult in an Egress Service Frame at the UNI where EVi&ERcated O §AMGY can be
expressed @® GAGIY Q GADGIYHQ GADIY B KQ FADY whereQ GEMHY is the
Oneway Frame Delay of th&® frameand wherd) is the number of elements & GEGIY .
Define* §AMY as

P , e oo
nT® mn

Thenthe Oneway Mean Frame Delayerformance Metrifor an EVC can be expressed as
‘THY & do JAdY SE Y

Table6 shows what is contained inbad entry for the Onavay Mean Frame Delay Performance
Metric.

ltem Value
Performance MetrillamegOneway Mean Frame Delay Performance Meti
Y Non-empty sibset of the ordereghirs ofEVC EPs
‘HI Performance Objectivia time units Tt

Table 61 PM Entry for the One-way Mean Frame Delay PerformanceMetric

[R30] The SLSMUST define theOne-way Mean Frame DelayPerformance Objec-
tive as metover "Y for a U 0 entry of the form inTable 6 if and only if
‘THWY ‘R

8.8.4 Oneway Frame Delay Range Performance Metric
This sectiondefines the On&vay Frame Delay Range Performance Metric.

[R31] The SLSMUST define the Onavay Frame DelayrRange Performance Metric
as follows:

1 The Class of Service Name used in the definition of Qualified Service Frame®ig tiéd & ised in theCN 5-
tuple in which the Performance Metric resides.
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T LetQid@@D HY QOADD HY Qa QEADNY . The termQ SEDD Y
represents thé Percentile expressed as a percentage ifp Tt Jtof the Ohe-
way FrameDelay for all Qualified Service Fram&mapped to EVC EPat the
UNI where EVC ER is locdedthatresult in an Egress Service Frame at the UNI
where EVC EPj is located.Q & "QFA@Y is the minimumof the heway
Frame [2lays for all Qualified ServiceFrames delivered tthe UNI whereEVC
EP Qs locatedresulting from an ingressamemapped to EVC EP at the UNI
where EVC EP "Qis located If there are no such egredsames, then
QigaAd Ay 1

1 Then the Onevay Frame Delay Range Performandéetricc denoted by
'Qi"\ﬁé ~lFle is defined as themaximum value of all of the values of
Qi0aMdD h'Y for GAQN Y

To restate the definition mathematically, @G Y be the set of oneay Frame Delay val-
uesfor all Qualified Service FraméSmapped to EVC EPat the UNI where EVC EPis locat-
edthatresult in an Egress Service Frame at the UNI where EVCigERcated O @@ Y can
be expressed & ADY Q GADYHQ GADY B HQ GADY whereQ GADY is
the oneway Frame Delay of théQ frame and where() is the number of elements in
0 6 Y . With'Q & "QEA@Y | E Qv O ADY |, defineQ i 66@D HY as

QDD HY Qa @Y i ¢ 1

Q1 6@GD WY .
mi o T

where

0 Gﬁ' & iFiY a 'Qa NO 6ﬁ@i'Y§3 i "Q F"Q Glﬁ@ilY i o Tt

pPTT
z

mot her wi s e

andwhere’Q h is an indicator function defined by

I pilf -
Qi mmot her wi se

Thenthe One-way Frame Delay Randeerformance Metrior an EVC can be expressed as
QI HY & G@ifadD HY S Y

Table 7 shows what is contained inta0 entry for the Onavay Frame Delay Range Perfor-
mance Metric.

2The Class of Service Name used in thenitdn of Qualified Service Frames is the¢ U & & iised in theCN 5-
tuple in which the Performance Metric resides.
3 The Class of Service Name used in the definition of Qualified Service Frame®ig téd & iised in theCN 5-
tuple in which the Performance Metric resides.
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ltem Value
Performance Metric Nan|Oneway Frame DelajRange Performance Metr
Y Non-empty sibset of the ordereghirs ofEVC EPs
0 i A percentage inTtp Tt Tt
Qi Performance Objectivia time units Tt

Table 77 PM Entry for the One-way Frame DelayRangePerformance Metric

[R32] The SLSMUST define theOneway Frame DelayRangePerformance Objec-
tive as metover "Y for a 0 0 entry of the form inTable 7 if and only if
Qi Y Qi

8.8.5 Oneway Inter-Frame Delay Variation Performandéetric

The Oneway Inter-Frame Delay VariatioPerformance Metricharacterizeshe difference be-
tween theOne-way Frame [lays of pais of selectedServiceFrames.

Let & be theService Fame Arrival Timeof theq" ServiceFrame at the ingredsNI and letYt

be a short timeluration 11, then the twdServiceFramesk and| are selected according to the
selection criterion:

©»  oOs Yt

Leti be the timeServiceFrameq is successfully received (last bit of the frame) at the egress
UNI and letQ be the delay foServiceFrameq, then the difference in the delays encountered
by ServiceFramek andServiceFramel is given byQ Q. Define

YO €D Qs si O i ®Os s O 1 i s

For'Q ¢ apositivevalue forQ 'Q implies that the tw®erviceFrames are closer together at
the egres&JNI while a negative value implies that the t&erviceFrames are further apart at the
egresdJNI. If either or both frames are lost or not delivered due to, for example, FCS violation,
then the valu&Q is not defined and does not contribute to the evaluation dtisavay Inter-
Frame Delay VariatioRPeformance Metric

Figure19 shows the different times that are relate@teeway Inter-Frame Delay VariatioRer-
formance Metric

Ingress

Time

E‘Ti'! = %

Egress

Figure 191 One-way Inter-Frame Delay Variation Definition

MEF 10.4 © MEF Forum2018. Any reproduction of this document, or any portion thereof, s Page45
contain the following statement: "Reproduced with permission of F&kim." No user
of this document is authorized to modify any of the information contained herein.



70\

Subscriber Ethernet Service Attributes

[R33] The SLSMUST define theOneway Inter-Frame Delay Variatio®erformance
Metric as follows:

 Let QUIAMD BYtHY be the 0 Gpercentile expressed as a percentage in
mp mroftheYQ 6 s of a |lSenic@Rramk pafrsiwbate each Qualified
ServiceFramé* ingresses dEVC EPGand results in an egress fram&sC EP'Q
and whose difference iBervice Frame Arrival Timesf each frame in the pair at
EVC EP"QuasYt.

T If theremargv no such pairs dfamesfor EVC EP i and EVC EP j, then
QUOAGD WWYHRY T

1 Then theOneway Inter-Frame Delay VariatioPerformance Metricdeno}ed by
QUY) BY1HY , is the maximum of the valué® V6AGD BYHH'Y for GAQN Y

The choice of the value féft can be related to the application timing information. As an exam-
ple for voice applications where voice frames are generated at regular intétvalay be cho-
sen to be few multiples of the inteframe time.

To restate tl definition mathematicallyet

A

® 0AQYIHY  YQ SAQYIRY WQ SAQ@YIRY B WQ @YY

be the set ofhe absolute value of delay variations for all eligible pairs of Qualifsedvice
Framesmapped to th&VC EP ‘(Grom the UNI whereEVC EP "Qs locatedto the UNI where
EVC EP (s locatedwhere thedifference in theService Frame Arrival Timesf eachframe at
the ingres&JNI wasY+. Define

s v PTUTU e e o .
[ I AT (@] N on 'Y —_ Q o0n Y

QOBHDD Gy 0 Q8 " @ 0aBVIiYD U — Q WQ oAyt i 6w
mot her wi s e

where() is the number of elements in @A@Y Y andQ K is an indicator function defined
by

— pif -
QR mot her wi se

Then aOneway Inter-Frame Delay VariatiofPerformance Metrifor anEVC can be expressed
as

QUYD WY & & @ OeADD BYTHY FEQ Y

Table 8 shows what is contained intad entry for the Onavay InterFrame Delay Variation
Performance Metric.

1 The Class of Service Name used in the definition of Qualified Service Frame®ig téd & ised in theCN 5-
tuple in which the Performance Metric resides.
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ltem Value
Performance Metric Nam| Oneway InterFrame Delayariation Performance Metric
Y Non-empty sibset of the ordereohirs ofEVC EPs
00 A percentage inTtp Tt 1T
Yt A time durationin time units
QU Performance Objectivia time units Tt

Table 87 PM Entry for the One-way Inter-Frame DelayVariation Performance Metric

[R34] The SLSMUST define theOne-way Inter-Frame Delay/ariation Performance
Objectiveas metover “Y for a0 0 entry of the form inTable 8 if and only if
QUYD WYY QU

8.8.6 Oneway Frame Loss Ratio Performaniketric
The Oneway Frame Loss Ratio Performance Metfaracterizes frame loss as a percentage.

[R35] The SLSMUST define theOneway Frame Loss RatiBerformance Metrias
follows:

 Let"O3H@@IY denote the number of ingre€aialified ServiceFrames® mapped
to theEVC EP "Gatthe UNI whereEVC EP (s locatedthatwere intended tbave
been delivered tthe UNI whereEVC EP Qs locatedaccording to thevalue of
theEVC Data Service Frame Dispositi@arviceAttribute (Sectior8.4).

 Let OGADY be the number of unique (not duplica®jress Service Frame
where eactBerviceFrame is the firsEgress Service Frammaapped to th&VC
EP "Cat theUNI whereEVC EP “Gs located that results from a frame counted in
"OFADY .
0 h Gi 0 h Gi
h &i
e

1 Define’O0 "$AGHY

0
mot her wi se

1 Then the Onevay Frame Loss RaticPerformance Metricis defined as
00 ‘WY & & a00 PADY S Y.

In the case of a Multipoirtb-Multipoint EVC or a RooteeMultipoint EVC, the Subscriberand
the Service Providecan agree to defin®0 "$Q@NY as

‘O0AHY O 6GaGRY
"0 gAY OBEDY
mot her wi se

p INDSADY 1

15 The Class of Service Name used in diedinition of Qualified Service Frames is the U & & iised in theCN 5-
tuple in which the Performance Metric resides.
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where'O3A@ Y OFAGIY 'O GAGIY and'O GAMDNY is the number of frames discarded
by the Service Providerin order to conform to either tHdAC Data Rateof the UNI where
EVC EPQs locaed or arEgress Bandwidth Profiléf one is used) at theNI whereEVC EPQ

is located. Such frame drops may occur anywhere in the network, not just near theJddress
One example of this could lvehere arEgress Bandwidth Profils implemented by applying a
policer or shaper on a link within the netwoAnother example of i could be where Green
frames for thiEVC and Class of Serviddamethatare intended tbe deliveed to theUNI with
EVC EP Cexceed theMAC Data Rateon a link within the network, provided thdAC Data
Rateof that link is greater than or equal to thé&\C Data Rateof the UNI. Good traffic engi-
neering principles would suggest dropping such excessive frames as close to the ingress as pos-
sible. This adjustment is meant to account for a focused overload of traffic sentUtditivnere
EVC EPj is located The details of such an adjustment are beyond the scope of this document.

Subscriber Ethernet Service Attributes

Table9 shows what is contained indad entry for the Onavay Frame Loss Ratio Performanc
Metric.

ltem Value
Performance Metric Nam¢ Oneway Frame Loss Ratio Performance Metric
Y Non-empty sibset of the ordered pain§ EVC EPs
"00 'Y Performance Objectivexpressed as a percentage

Table 91 PM Entry for the One-way Frame Loss RatioPerformance Metric

[R36] The SLSMUST definethe Oneway Frame Los®erformance Objectivas met
over“Yfor a0 0 entry of the form irfTable9 if and only if"'O0 'YAY  "O0 .Y

8.8.7 Oneway Availability Performance Metric

The Oneway Availability Performance Metric is the percentage of time which is Available Time
(Section8.8.1.3. The precise definition is presented in the follogyaragraphs. As an example,
supposehe Performance Objectivior the Oneway Availability Performance Metrits 99.9%
when the duration ofY ¢ tdays. If there is no Maintenance Interval (Sec8dh1.3 this ob-
jective will allow the service to be unavailable for approximately 43 minutes out of ttays.

For a giverd@®" "Y a givenCoS_Namg® and a giveriY, define
WS
5 GEHGTY p T Vs M Y3 T
mot her wi se

where the setd "YWAD 'Y and® Y are defined in SectioB.8.1.3ands srepresents the
number of elements in a set. Note that by the definitions in Se&#oh.3 Yob6s that inter
Maintenance Interval are not included in taéculation ofo "0Q@IY .

[R37] The SLSMUST define the Onavay Availability Performance Metric as:

16 The Class of Service Name used is@he U & & iised in theCN 5-tuple in which the Performance Metric re-
sides.
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6I'iY & Qd QDY HAD Y

Table10 shows what is contag in a0 0 entry for the Onavay Availability Performance Met-
ric.

ltem Value
Performance Metric Nam| Oneway Availability Performance Metric
Y Non-empty subset of the order&¥C EP pairs
0 Performance Objectivexpressed as a percentage

Table 107 PM Entry for the One-way Availability Performance Metric

[R38] The SLSMUST define the Onavay Availability Performance Objectivas met
over“Yfor a0 0 entry of the form ifTable10if and only if6ol™AY 6.

8.8.8 Oneway High Loss Intervals Performance Metric

The Oneway High Loss Intervals Performance Metric is a count of the numb& 6fs t hat ar
in Available Time (Sectio®.8.1.3 for a given"Yand that have high frameloss WhenYo p

second, it is analogous to the definitionfi8everéy Errored Seconds(SES) defined in Section

9 of ITU Recommendation Y.15630].

Section8.8.9defines a related Performance Metric called the-®iay Consecutive High Loss
Intervals Performance Metri€&igure 20 illustrates how the Onway High Loss Intervals Per-
formance Metric and the Omeay Consecutive High Loss Intervals Performance Metric fit into
the hierarchy of time and other attributes.

SLS Interval, 4,

Maintenance

Unavailable Time Available Time ot e Other Time
High Loss Non-High Loss
Intervals Intervals

Non-Consecutive
High Loss
Intervals

Consecutive High
Loss Intervals

Figure 201 Hierarchy of Time
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For a givend@@' "Ya givenCoS_Namg’ and a giverC,*® the high loss state &fd contained
in "Yis represented b 6AMYO K'Y that is defined as

Subscriber Ethernet Service Attributes

' ot her wi s e

where 6 "YSAMNY and "Qa §ADYO are defined in SectioB.8.1.3 Recall that Y6 Q
miplB AT #can be different for different Class of Service Names.

For a givend@®" "Yand a giverCoS_Namethe count of High Loss Interval€©0 66 Y , is
defined as

00 SADY ] "0 §AGYo RY

Yy v~ 0hdGi

[R39] The SLSMUST define the Onavay High Loss Intervals Performance Metric
as:

O0°WY & & 00 AdY A Y

Table 11 shows what is contained inta0 entry for the Onavay High Loss Intervals Perfor-
mance Metric.

Item Value
Performance Metric Nam¢ Oneway High Loss Intervals Performance Metric
Y Nonempty subset of the order&¥C EP pairs
"00 Performance Objectivexpressed as a nowgative integer

Table 117 PM Entry for the One-way High Loss Intervals Performance Metric

[R40] The SLSMUST define the Onevay High Loss Interval®erformance Objec-
tive as met overY for a 0 0 entry of the form inTable 11 if and only if
'O0"Y 00

8.8.9 Oneway Consecutive High Loss Intervals Performance Metric

The Oneway Consecutive High Loss Intervals Performance Metric is a count of the number of

runs of consecutivko 6 s t hat are i n /88.4.9dndthat have @ highdramg Sect i
loss WhenYd p second, it is analogous to the definition of Consecutive Severely Errored
Seconds defined in Annex B of ITU Recommendation Y.]263

For a givend@®" "Y a givenCoS_Namé® a given"Y, a givenn,° and a intege[h such that
p n ¢, the count of Consecutive High Loss Intervals is denoted FADNHHY and de-
fined by the flow chart iffigure21. Note thatO 6Q@I'Y is defined in SectioB.8.8

" The Clas of Service Name used is theé ¥ & & i@ed in theCN 5-tuple in which the Performance Metric re-
sides.
18 Cis the parameter in tH@N 5-tuple in which the Performance Metric resides.
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Begin

!

O((TMAY) T [*Counter = 0 at start of T;*/
k = max(p, min{r = 0,1, ...|rAt = IT})

<
<

No .
H ((' J>v Dty T, ):lq =k- p+1..k I*p consecutive High Loss
intervals?*/
Yes
. I Yes S , .
H (<| J), Dty . Ti ):]_ [*Existing consecutive run?*/
No
B({(i,j),p,T;) = B(i,j),p, T))+1 /*Increment counter*/
"k=k+14
No .
End < kAt < (L+ 1T

Figure 2171 Determining and Counting Consecutive High Loss Intervals for a Given Class of Service Name
Recall that Yo iQ mipf8 hohA T &can be different for different Class of Service Names.

Figure22 shows an example that depicts the Consecutive High Loss Intervals counting processes
when there is no Maintenance Interval. Note thaiQ@yo is defined in Sectio®.8.1.3and
"0 0A@YO RY is defined in SectioB.8.8

19The Class of Service Name used is@he U & & ised in he CN 5-tuple in which the Performance Metric re-
sides.
2nis the parameter in th@N 5-tuple in which the Performance Metric resides.
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Dt
S D D
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A(<i,j>,|:1k)11111111111111110000000000001111111111111111 Time
H(G, j), D)

B({i,/),p,T;) 00000111112222222222222222222222222222222222

00011110111010000000000000000000000000010000

n=10,p=3
0 fir(l, ),oty)>C
Figure 227 Example of Counting Consecutive High Loss Intervals

[R41] The SLSMUST define the Onavay Consecutive High Loss Intervals Perfor-
mance Metric as:

6 "WMAY & & i GADHRY AN Y

Table12 shows what is contained intad entry for the Onavay Consecutive High Loss Inter-
vals Performance Metric.

ltem Value
Performance Metric Nam¢ Oneway Consecutive High Loss Intervals Peniance Metric
Y Nonempty subset of the order&¥C EP pairs
n Aninteger pand ¢
0 Performance Objectivexpressed as a noegative integer

Table 127 PM Entry for the One-way Consecutive High Loss IntervalPerformance Metric

[R42] The SLSMUST define the Onavay Consecutive High Loss Intervéerfor-
mance Objectiveas met ovefY for av 0 entry of the form inTable12 if and
only if & "YRY 6.

8.8.10 Oneway Composite Performance Metric

The Oneway Composite Performance Metricagpressed as the percentage/of time inter-
vals contained inime interval”Y, that aredeemed to have Acceptable Performamaxeptable
Performancdor a short timeinterval Yo , is based ora combination of thredrame delivery
characteristicsGompositeOneway FameDelay, CompositeOneway FrameDelay Variation
andCompositeOneway FramelLos9. CompositeOneway Frame Delay Variation is the differ-
ence in delay for Service Frames sent one right after the ¢fier precise definition is present-
ed in the following paragraphsfhe combination of threérame dévery characteristicsdr the
short time intervalYo , is denoted as the Composite Performance Indicétdr, @hich is de-
fined in following paragraphs\ote that thedefinition of Acceptable Performance for¥ is
different fromthe definition of Available Time (Secin 8.8.1.3. Also note that:
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1 The Composite Onway Frame Delay characteristic is different from the -One
way Frame Delay Performance Metric (Sect®8.2 and it is different from the
Oneway Mean Frame Delay Performance Metric (Sed@@3,

1 The Composite Onway Frame Delay Variation characteristic is different from
the Oneway Frame Delay Range Performance Metric (Se@i8r¥) and it is dif-
ferent from the Onevay InterFrame Delay Variation Performance Metric (Sec-
tion 8.8.9, and

1 The Composit®©neway Frame Loss characteristic is different from the -@ag
Frame Loss Ratio Performance Metric (Sec8dh 6.

Using the SLS Notation (Secti@8.12) would cause the equations and figures in this section to

be unwieldy. Thus the SLS notation is not always used. The dependencies on the parameters for
the expressionssed in specifying the Ongay Composite Performance Metric can be deduced

by tracing through the derivations.

An example of the use of the Om@ay Composite Performance Metric for clock synchronization
is presented ippendix E

Informally, the Oneway Composite Performanddetric is based orComposite Performance
Indicator valueduring a sequence of cegtutive #iort time intervals When the previous se-
guence was defined @scceptable if the Composite Performance Indicatxceeds its preet
thresholdfor each bort time interval in the current sequence, then thertdime interval at the
beginning of the current sequence is defiras Unacceptable otherwise it is defined aAc-
ceptable On the other hand, when the previous sequence was defifddaaseptableif the
Composite Performance Indicatisrwithin its thresholdor each bort time interval in the cur-

rent sequence, thehd $orttime interval at the beginning of the current sequence is defined as
Acceptableotherwi®, it is defined ablnacceptableThe formal definition follows.

The following parameters are specific to the definition of the-@Wane CompositdPerformance
Metric:

f "YE imdp , the Composite Performance Indicator threshold which if exceeded
suggestsn unacceptabléme interval

1 oQa ni @, theindicatorfor CompositeOneway Frame Loss.

1 ©QQ nl @, theindicatorfor CompositeOneway Frame Delay.

1 & QQL il @, theindicatorfor CompositeOneway Frame Delay Variation.
T OO0 m theCompositeOneway Frame Delay threshold in time units.

1 0 0 m theCompositeOneway Frame Delay Variation threshold in time units.

For a givend@@" Y agiven"Y, anda givenCowSx[\IarpeV(‘) Is defined 1°~k3€ eitheAcceptable
or UnacceptableThis is represented by 0 0A@Y0 'Y whered 06Q@YO h'Y p means
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that Yo is Acceptable and 6 60G@Y0 HY 1 means thatY0 is Unacceptable
0 60AQYO hY is based on the Composite Performance Indica&tary, @AQ@Y0 K'Y, over a
number ofconsecutive short time intervals.

Subscriber Ethernet Service Attributes

For a givend@®" "Y a givenCoS_Nameand a giveriY, the CompositePerformancendicator
6 0 @A@Y Y, is based on the frame delivery chaeaistics of ingress QualifiedService
Frame$! (Section8.8.1.94 mapped to the EVEP ‘GattheingressUNI where EVCEP “Qs locat-
ed that areintendedto be delivered tothe egress UNI where EVEP Qs locatedaccording to
the value othe EVC Data Service Frame Dispositi®@erviceAttribute (Sectior8.4), duiing the
short time intervalYod . The short time interva¥/0 , is considered amaunacceptableterval if
6 0 @WGYO Y V.

For a givend@®' "Y a givenCoS_Nameand agiven™Y, letd) G@GYO HY be the number of
ingressQualified ServiceFramesthat are mapped to EVEP "Qare intended tte delivered to
EVC EPaccording to the value of the EVC Data Service Frame Disposition Service Attribute
(Section8.4), and arrive at the UNI durinifo . Let these ingres®ualified ServiceFramesbe
numberedplt B ) ADYO RY , where QualifiedServiceFramer arrived at théngressUNI
before Qualified Service Framigif and oy if i} 1.

Note that by the definition of Qualified Service Frames (SeiziiNSrfl.Z}, for a given™Y, ingress
Qualified Service Frames can only occur duringta™ 6 "“0Q@I'Y which means tha¥o is
contained ifY. Thus ifYo 76 "YWAMNY , thend dAGYO iY T

Let 0 §A@Y0O RY be the number of unique (not duplicaEgress Service Framavhere each
Service Frame is the first unerrorédress Service Frana the UNI where EVEP Qs located
that results from a frame countediin @@Y0 FY . A frame is considered lost if thagress

Qualified Service Framdoes not result in an egrelsame at the UNI where EVEP (s locat-

ed.

wh) ﬁ@iyo HY and0d 6G@Yo FY 1 Then the Frame Loss Characteris-
0 hY, is defined as

Letd N pit
tic, Qi Fﬁﬁ
"0 FBEGYS FrY pi f fariasmel ost
' ni f fariasmenot | ost
Let Q & ROG@Y0 HY equal the Onevay Frame Delay for framé . Then the Frame Delay
Charactestic, Q4 hOA@YO h'Y , is defined as

o BEGYe fry P R BaGYo iY pandmd Qx,T, 00

' mot her wi se

When both frame & and frame & p are not lost, let 'QUa POADVO Y
NaA@Yo Y Qa phdQQYoHYs for & p. Then the Frame Delay Variation
CharacteristiclQQ & hFQQYo K'Y , is defined as

21 The Class of Service Name used in the definition of Qualified Service Frame®ig tiiéc ¢ @ed in theCN 5-
tuple in which the Performance Metric resides.
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pi ® MY RY =pa n@va BEGY
mot her wi se

00 Fﬁﬁ "Nc‘) FiY o) Fi'Y Vand P

where

b 4 FBEGYs Fry P TR MBAGYo iY pan@ phd@@Yo iY pand p
' mot her wi se
Note that the above characteristice undefined whetn Q@Yo FY T

The CompositePerformancéndicator 6 0 @I@Y0 RY , is a ratio of the number of characteris-
tics with value op to the number of all characteristics during the short time inteyeal,

N A

In order to fit the expression fdr 0 TA@YO 'Y on a single linethe following intermediate
expressions ardefined.

Ford 6G@Yo Y 1

oRGY R o
O Ao AY  Qa Qo BADYO hY

(\JJ() OADYO HY is the number of frames that are lost going from EVQ EPEVC EPj during
Yo multiplied byw "Qa

Ford 6G@Yo Y 1
O BAGYO FY 0 'QQ ' Q) IBAGYO Y

¢ ' QBADYO RY is the number of frames going from EVC ER EVC EPj during ¥o that
have unacceptable delawltiplied byw "QQ

ohd¥ h . . o
&0 BBV Y ®»wQQU "QQ & hHAYO Y EVESADYO Y p

ni OEAOxEOA

0 'Q FEGYO HY is the number of frame pairs going from EVC E® EVC EPj during Yo
that have unacceptable delay variatioultiplied byw "QQ.0

Ford 6G@Yo Y 1

Y

& 0ADYo Y  ©Qa i dAdYo iy
& 'QOAGYO RY

®QQ U 6AMYO RY
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o0 BEGYs Yy | ©QQ0 v G POGE@Yo Y EUESAGYO FY p
| i OEAOXEOA
0 6 a0A@YO FY & o0E@dYo Y & 'QWADYo AY & 'Q §GdYo Ay
0QHADYO FY & o0ADYO AY & OEDYO FY  &O'Q §GDYo Ry

With the above expressions defined, the Composite Performance Indic&td@i@vo RY , is
defined as
MEVESAGYO RY n
NSV 0 6 GOA@YO K'Y o o
O U mmo "Y v W - - . 3 ¥ ey, 1 o (3 G’W 1 o
00 BRIV FY i OQHADYO Y ma nid 6ADYO hY ™

pot her wi se

N A

Note thatit is necessary foat least one of "Qtt "QQand® "QQto bep for 6 O WIGYO Y
to reflect performancevhend QYO KY T

[R43] At least o of w "Qow "QRandw "QQMUST equalp.

Recall that ifyo T 6 "GN , thend 8GVo Y . Consequently i¥0 is not contained
in "Yor straddles the boundaryof thend 0 TAQYO Y T

RecalLtht)U/c‘g is the first small time interval aftehe start of the SLESection8.8.1.3. Then
0 63AQYO RY is defined by the flowchart iRigure23for 'Q  mipls .
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Begin
N b (Y FY) p s
or'Q m

[*Check acceptable status of previous interval*/

/

o S(ugvo i) v\ Yes No /" s ooy
O pBRQ & p O pBRQ & p
No Yes
Y

[*Transition to 0 A(MOOY) p [*Transition to
acceptable if next unacceptable if next
intervals have low — nintervals have
Composite = 0 ('O hY) 1 = high Composite
Performance Performance
Indicator value*/ Indicator value*/

Figure 237 Flowchart Definition of Ad(i, i) Dtk,Tl)

Recall that Yo iQ mipf8 AT #can be different for different Class of Service Names.

The Acceptable status f&f is based on the Composite Performance Indicator di¥ingind

each of the following p short time intervals and the Acceptable status of the previous short
time interval. In other words, a sliding window of widlYo is used to determine the Gneay
Composite Performance Metric. This use of a sliding window is similar to that eT Y1563

[20].

Figure 24 presents an example of the determination of the Acceptable status for the short time
intervals with a sliding window of 10 short time intervals where it assumed that all small time
intervals belong to "0A®I'Y (Section8.8.1.3.

N

[

|« nDt > |« nDt >
[TTTT T T T T T T T T T T I T T PT T T I T T T T T T T T T T I T 1 10

N >4 > Time
adi, ),0, 7)) =1 Adi i) Dt T )=0 A, i), Dt T )=1

F N

n=10
mcPIf(i, j),Dy,T)>U

1 cPii, j), D, T, ) U

Figure 247 Example of the Determination of AC((i, i) Dt,,T;)
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For a givend@®" "Y a givenCoS_Nameand a giveriY, the Oneway Composite Performance
is defined by

Subscriber Ethernet Service Attributes

6 6 WADNWO 01 by "Ofiio "Q 8y "QOHY

p T[ T[ 0 v RS, M 7 w
— 0 00AQYO Y Q% "YsS T
W Y$y )

prtott her wi se

wherew “Y is definal in Sectior8.8.1.3
[R44] The SLSMUST define the Onavay Composite Performance Metric as:
0 6"WYHO v fob "Qlb Qo QY ) ) .
G "Qd 6 WAEDYHO Jv oo Ot "Qfy "QORY FAD: Y

Table13 shows what is contained inlad entry for the Onavay Composite Performance Met-
ric.

Item Value
Performance Metric Nam¢ Oneway Composite Performance Metric
Y Non-empty subset of orderds/C EP pairs
Y A real number in the rangetp
00 A positive real number
0O A positive real number
® "Qa Aninteger Tl @
»"QQ Aninteger Tl @
®'QQ U Aninteger Tl @
00 Performance Objectivexpressed as a percentage

Table 137 PM Entry for the One-way CompositePerformance Metric

[R45] The SLSMUST define the Onevay CompositéPerformance Objectivas met
over 'Y for a 0 0 entry of the form in Table 13 if and only if
6 6 YAYIO v foo "Cfy "QB0 "QORY 0 &
8.8.11 Oneway Group Availability Performance Metric
The Oneway Group Availality Performance Metric characterizes the percentage of time that at
least a specified number of sets of orddesC EP Pairs are available. It is defined for a collec-

tion of two or more noempty sets of ordered pairs BYC EPs that are associated by tH&¢C
denoted byO “YHB RY .
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Note that the Multipld&EVC Service Level SpecificatioBervice AttributgSectionll) contains a
Performance Metric similar to then@way Group Availability Performance Metric but is based

on multiple EVCs.

The following parameters are specific to the definition of the-@ae Group Availability Per-
formance Metric:

'O "YW RY , where each element i®is anonemptyset of orderegbairs of
EVC EPs, and

1 0, ainteger p.

[R46] ForQ pfB ha, in each ordered EVC EP pair elementYfat least onef the
EVC EPsSMUST have thevalue of the EVC EP Role Service Attribi{fgection
10.3 = Root

For a giverCoS_Nam® and agiven"Q defined "OYo for "W "Oas
b "OWo a Qo O’ﬁ'@b“’dg TED Y

whered §@A@Yo is defined in SectioB.8.1.3 Note thatd "Q\FVISZC‘) p when all ordere®&VC
EP pairs in"Yhave been experiencing low loss. OtherwisEQYY0 TL

The Oneway Group Availability fo the time intervabo is defined as
pi f 8 "QOWo 0

N

mot her wi se

"06 "0V Yo

[R47] The SLSMUST define the Onavay Group Availability Performance Metric as
pTTT

"O6"OLHY W Y,

pmmott her wi s e

00 BUYO i f Ys T

Note thatw Y is defined in Sectio8.8.1.3

The Oneway Group Availability Performance Metric can be viewed as the percentage of time
that at leasb "Y0 s "OareAvailable.

Table 14 shows what is containeid a 0 0 entry for the Onavay Group Availability Perfor-
mance Metric.

22The Class of Service Name used isdhé U & & i§ed in theCN 5-tuple in which the Performance Metric re-
sides.
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Item Value
Performance Metric Nam¢ Oneway Group Availability Performance Metric
'O "YIBhY Non-empty subsets of order&V/C EP pairs
0 Aninteger p
"00 Performance Objectivexpressed as percentage

Table 147 PM Entry for the One-way Group Availability Performance Metric

[R48] The SLSMUST define the Onavay Group AvailabilityPerformance Objective
as met over’Y for a 0 0 entry of he form in Table 14 if and only if
"00"QLHY "0

8.9 EVC Group Membership Service Attribute

The EVC Group Membership Service Attribute is used to specify an instance of the Multiple
EVC Service Level Specificatio®ervice Attribute(Section11), if any, n which the EVC is
used.The value of the EVC Group Membership SenAdtibute is Noneor anonemptylist of
3-tuples of the forn§O@ ¢ ¥ & & @Y Owhere:

1 "OGs a string that is one of the values in an instance of the Multiple EVC Service
Level Specification Service Attribute (Sectibh).

T 6 ¢ o a Wis an entry in the value of the EVC List of Class of Service Names
Service Attribute (Sectio.7) that is noDiscard

1 “Y'@ a subset of ordered EVC EP pairs constructed from the value B\Viie
List of EVC EPsService Attribute (Sectio8.?2).

[R49] In each ordered EVC EP pair element™¥fOat least onef the EVC EPs
MUST have thevalue of the EVC EP Role Service Attribyt®ection10.3 =
Root

[R50] When the value of the EVC Group Membership Service Attribute is a non
empty list of 3tuples, each -Buple, GO ¢ U & WiY'Q MUST be such
that there exists a-fiple,® ¢ ¥ ¢ afR™MBRED 0Qin 6 Oin the value of the
EVC Service Level Specification (SectioB.8) with 0 ¢ W & @
0€"Y0 0 &.Q
Notethat[R50] means that if the value of the EVC Service Level Specification Service Attribute
= None then the value of the EVC Group Membership Service Attribute hasNorie

[R51] When the value of the EVC Group Membership Service Attribute nera
emptylist of 3-tuples,a given value ofOMIUST appear in at most onet@ple
in the list.

[R51] means that an EVC can appear at most once in an instance of the Multiple EVC Service
Level Specification ServicAttribute (Sectiornll).
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When the value idlone the EVC is not used as part of an instance of the Multiple EVC Service
Level Specification Service Attribute (Semtill). The EVC can be used in more than one in-
stance of the Multiple EVC Service Level Specification Service Attribute (Settioby having
more than one value &@n the list d 3-tuples.

Note that Sectioril constrains the values of the EVC Service Level Specification Service At-
tribute for allEVCs that have &-tuple containing a giverDO

8.10 EVQMaximum Service Fram&ze Service Attribute
The valueof the EVC Maximum Service Fram&izeService Attributds anintegerO 15 2 2

[R52] The value of the EVC MaximurBervice Framéize Service AttributeMUST
be less than or equal to thalue of theSubscriber UNI Maximum Service
Frame Size Service Attribuf&ection9.8) for all UNIsin the EVC.

[D1] An ingressC-Tagged Service Franihat is mapped tan EVCEP that is inthe
EVC and whosédengthin bytesexceeds thealue of theEVC Maximum Ser-
vice FrameSize Service AttributeSHOULD be discarded.

[D2] An ingress Untagged Service Frame that is mapped ©VCEP that is inthe
EVC and whose lengtim bytesexceeds thealue of theEVC Maximum Ser-
vice FrameSize Service Attributaninus 4SHOULD be discarded.

8.11 EVC Available MEG Level Service Attribute

The value of the EVC Available MEG Level Service Attribute is an integer from 0 to 7 or
None If it is an integer, its value is one MEG Level higher than any MB@I leeserved by the
Service Provider for MEGs with MEPSs that are teamed entirely within th&P Network A val-

ue ofNoneindicates that MEG level 7 is reserved by the Service Provider for a MEG with MEPs
that are contained entirely within ti¥# Network If the EVC Available MEG Level is an inte-
ger, SOAM Service Frames at or above the EVC Available MEG Level are not meeied
carded by MEPs within th8P Network but they may be processed by Subscriber MEG MIPs
(Section10.13. SOAM Service Frames at or above the EVC Available ME@el (if it is an
integer) and of a type that is passed transparently by a Subscriber MEG MIP are considered to be
Data Service Frame$&dction7.6.3, and consguently the frame delivery requirementsSafc-

tion 8.4 and the frame transparency requirementSedtion7.7 aply to them.SOAM Service
Frames below the EVC Avaible MEG Level, or all SOAM Service Frames if the valudase

might be peered or discarded by MEPs withinSReNetwork
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9. SubscribelUNI Service Attributes

This section describeéervice Atributes at each UNE Table32 contains a list of th&ubscriber
UNI Service Attributes and tirepossible values.

A UNI can have a number of characteristics #tr@aimportant to the way that tHfgubscriber ex-
periences service. One of the key aspects of a service descriptibe allowable mix of differ-
ent characteristic®r the UNIsin theEVC.

9.1 Subscriber UNI ID Service Attribute

The value of theSubscriber UNI ID Service Attributis a string that is used to alothe Sub-
scriber and Service Provider to uniquely identify the UNI for operations purposes.

[R53] Thevalue of theSubscriber UNI ID Service AttributslUST be unique among
all UNIs for theSP Network

[R54] Thevalue of theSubscriber UNI ID Service Attribut®lUST cortain no more
than 45characters

[R55] The value of theSubscriber UNI ID Service AttributtUST be anon-null
RFC 257915] DisplayString but not contain the characters 0x00 through Ox1f.

As an example, thBubscriber an&ervice Provider mighagree tau s e A S-Rdde3Bldt2-
Portl" as avalue of theSubscriber Bl ID Service Attributeand this could signify Port 1 in Slot
2 of Node 3 in Santa Clara POPL1.

Note that{R53] does allow two Service Providers to use the samdifgirfor different UNIs
(one UNI per Service ProviderDf course, using globally unique identifiers for UNIs meets
[R53].

9.2  Subscriber UNI Instantiation ServicdtAbute
The value of th&ubscriber UNI Instantiation Service AttribuseeitherPhysicalor Virtual.

When the value i®hysical the UNI is implemented using one or more instances sthndard
Physical Layeper[R64].

When the value i¥irtual, the physical layer is not specifigeigure25 shows an example where
Subscriber and Service ProvidgNI-relatedfunctions are implemented in two different Virtual
Machines inside a Server. The UNI lies between the two Virtual Machines. The connection from
the Server to the rest of the Subserib 6 s n et w o ard th¢ dormectioh feom lthe $etvér

to the rest of th&P Network(to the right)arebeyond the scope of this document.

2l'n MEF 10.3, these Service Attri but eent thesechave beedred A UNI
named ASubscriber UNI Service Attributesd whose values
distinguish them from other UNI related Service Attributes such as the Operator UNI Service Attributes in MEF

26.2[31] whose values are agreed to by the Operator and Service RiSujoker Operator.
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UNI SP Network

— Service Provider
Functions Functions
Virtual Virtual

Machine Machine

Server

Figure 257 Example of theSubscriber UNI Instantiation Service Attribute = Virtual

When the value of th8ubscriber UNI Instantiation Service Attributé/irtual, each instance of
the information passed across the UNI is called a Virtual Fraamdeit is said that the Virtual
Frame crosses the UNh the case ofFigure25, examples ofhe Virtual Framenclude:

1 A pointer to a common memory location that contains information relevant to the
SubscribeEthernetService and

1 A block of bits transferred over a backplane.

The details of the Virtual Frame are beyond the scope of this document but the following re-
guiremens appl.

[R56] When the value of th8ubscriber UNI Instantiation Service AttributeVirtual,
thereMUST exist a maghat maps the set of Virtual Fragthat cross the UNI
to asequence of pairs of the forioOivherei is astandard Ethernet franper
Clause 3 ofEEE Std 802.3 2015[5] andois the arrival timeat the UNI for alll
bits ini .

[R57]  When the value of the Subscriber UNI Instantiation Service Attribitetaal,
if the result of applying the map referred tR66]is d& M FQ mipltB 8,
then the followingMUST hold:

0 o hQ TiplgrB 8

In other words, applying the map [B®56] to asetof Virtual Frames yields a corresponding se-
guence of IEEE Std 802i32015[5] Ethernet frames, each with an associgedvice Frame
Arrival Time and the Arrival Times are monotonically increasiBge the Subscriber UNI Virtu-
al Frame Map Service Attribute (Secti9rd).
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The value of th&ubscriber UNI VirtuaFrame Map ServicAttribute is eitherNot Applicableor
a map that mee{f56] and[R57].

[R58] When the value of th8ubscriber UNI Instantiation Service Attribui®ection
9.2 = Physical the value of th&ubscriber UNI VirtuaFrame Map ServicAt-
tribute MUST beNot Applicable

[R59] When the value of th8ubscriber UNI Instantiation 8ace Attribute (Section
9.2 = Virtual, the value of thé&Subscriber UNI VirtuaFrame Map Servicét-
tribute MUST bea map that mee{®56] and[R57].

When the value of th&ubscriber UNI Instantiation Service Attribui®ection9.2) = Physical

the Service Frame for the UNI is tlfiest bit of the Destination Address through the last bit of
the Frame Check Sequence of tREE Std 802.3 2015[5] Ethernet frane that passes ovar
standad Physical Layeiper [R64]. When the value of thBubscriber UNI Instantiation Service
Attribute (Section9.2) = Virtual, the Service Frame the first bit of the Destination Address
through the last bit of the Frame Check SequendhefEEE Std 802.3 2015[5] Ethernet
frame that results from applyirtge value of the Subscriber UNI Virtual Frame Map Service At-
tribute

The details ofpossible values of the Subscriber UNrtual Frame Map Service Attributere
beyond the scope of this document but, like all Service Attribute values, need to be agreed to by
the Subscriber and Service Provider.

9.4  Subscriber UNList ofPhysical Inks Service Attributé*

The value of the Subsgber UNI List of Physical Links Service Attribute is eitidot Applicable

or a nonemptylist of 4-tuples of the formr3Q) BQM, & with one list item for each physical
link. The value ofQ'Gs an identifier for the physical linklhe value offja specifies a physical
layer. "Qiindicates ifsynchronous Ethernet is used on the physical link corresponding &% the
tuple and has the valwgther Enabledor Disabled The value off) dndicates if the Precision
Time Protocol is used on the physical link corresponding taltuple and has the valwgther
Enabledor Disabled

[R60] The value of the Subscriber UNI List of Physical Links Service Attribute
MUST be a norempty list of 4tuples f and only if the value of the Subscriber
UNI Instantiation Service AttributéSection9.2) = Physical

[R61]  When the value of the Subscriber UNI Instantiation Servittebiite (Section
9.2) = Physical thevalue of Q' eachQ) BQiT) ©4-tuple MUST be unique
among allphysical links at UNIgor the SP Network

24In MEF 10.3[24] this Service Attribute is called Physical Layer Service Attribute.
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[R62]

[R63]

[R64]

= =2 =4 =4 4 A -

1
[R65]

When the value of the Subscriber UNIVInstarvltiagion Service Attribute (Section
9.2) = Physical thevalue of Q' eachdQif) Q) ©4-tupleMUST contain o
more than 4&haracters

When the value of the Subscriber UNI Instantiation Service Attribute (Section
9.2) = Physical thevalue of Q'@ eachdQ® QR 04-tuple MUST be a non

null RFC 2579[15] DisplayString but not contain the characters 0x00 through
Ox1f.

When thevalue of theSubscriber UNIInstantiation Service AttributéSection

9.2) = Physical thevalue off) dn each6Qi®) KQM) 64-tuple MUST be one of

the PHYsspecifiedin:

IEEE Std 802.3 2015[5] but excluding 1000BASHPX-D and 1000BASHPX-
U,

IEEE Std 802.3bjp 2016[6],

IEEE Std 802.3bd 2016[7],

IEEE Std 802.3b$ 2017[8],

IEEE Std 802.3bii 2016[9],

IEEE Std 802.3bv 2017[10],

IEEE Std 802.3by 2016[11],

IEEE Std 802.3bz 2016[12], and
IEEE Std 802.3cé 2017[13].

When thevalue of theSubscriber UNI Instantiation Servidetribute (Section

9.2) = Physical the Physical Layespecified by each value gf MUST operate
in full duplex mode.

Note that vinen theSubscriber UNI Instanti'on Service Attribute= Physical different physical
links implementing the UNtan use different physical layers.

When the valuef "Qiin a4-tuple isEnabled synchronous Ethernet is used the physical link
corresponding to thé&tuple

[R66]

When the vale of " Qi= Enabledin a4-tuple in the value of SubscribBiNI List
of Physical Links Servicdttribute, synchronous Ethernet as defined in {TU
(G.8262Y.1362[18] and ITUT G.8264Y.1364[19] MUST be used on the cor-
responding physical link.
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The accuracy of th&equency reference provided orphysicallink with "Qi= Enabledis be-
yond the scope of this document.

The use otheEthernet Synchronization Message Channel (ESté@)be agreed by including it
in the value of the L2CP Peering Service Attrib{B8ecton9.17).

[R67] When the value aff & Enabledin a4-tuple in the value of SubscribE&NI List
of Physical Links Servicattribute, the Precision Time Protocol as specified in
IEEE Std 15882008[1] MUST be used on the corresponding physical |pek
Annex F of that sgcification such that thé&SN can derive a Primary Reference
Time Clock traceable time synchronization reference fronsth&letwork

[R68] When the value of) 6= Disabledin a 4tuple in the value of Subscrib&mI
List of Physical Links ServicaAttribute, the Service ProvidédUST NOT run
the Precision Time Protocak specified in IEEEStd 15882008[1] on the cor-
responding physical link.

The accuracy othe time reference provided orphysicallink with i &= Enabledis beyond the
scope of this document.

When the value of th8ubscriber UNI Instantiation Service Attribyt®ection9.2) = Physical a
UNI will contain one or more physical links. Whenltiple physical links are configured at a
UNI, the individual links may terminate at the same deindade SP Networkand/orin the SN,

or at different devicem the SP Networkand/orin the SN. The configuration for the termination
of the physical link or links thammplementthe UNI is beyond the scope of this document.

Whenthe value of the&Subscriber UNIList of PhysicalLinks Servce Attributeis a non-empty
list of 4-tuples withmore than ond-tuple in the list aresiliencymechanism is required and is
identified by theSubscriber UNI Link Aggregation Service Attribigpecified in Sectiof.5.

9.5  Subscriber UNI Link Aggregation Service Attribiite

The value of theSubscriber UNI Link Aggregation Service Attribuie one of2-Link Ac-
tive/StandbyAll Active Other, or Not Applicable The value of this Service Attribute is depend-
ent onthe value of th&Subscriber UNI Instantiation Service Attriby®ection9.2) andthe value

of theSubscriber UN List of PhysicalLinks Service AttributgSection9.4). SeeAppendix Ffor
some configuration examples for multiple physical links.

[R69] If the value of th&ubscriber UNList of PhysicalLinks Service Attribut€Sec-
tion 9.4) = a nonemptylist containinga single4-tuple then the value of the
Subscriber UNI Link Aggregation Service AttribUMJST be set taNot Appli-
cable

[R70] If the value of th&ubscriber UNI Lisbf Physical Links Service Attribute (Sec-
tion 9.4) = anonemptylist containingtwo 4-tuples,then the value of th8ub-

25|In MEF 10.3[24] this is callel UNI Resiliency Service Attribute.
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scriber UNI Link Aggregation Service Attiilbe MUST be set to one d?-Link
Active/StandbyAll Active or Other.

[R71] If the value of th&ubscriber UNI List of Physical Links Service Attribute (Sec-
tion 9.4) = a nonemptylist containingthreeor more4-tuples,then the value of
the Subscriber UNI Link Aggregation Service AttriblMUST be set to either
All Activeor Other.

Note thafR69], [R70], and[R71] only apply wherthevalue of tle Subscriber Instantiation Ser-
vice Attribute =Physical Table15summarizes the above requirements.

Number of 4-tuples* Not Applicable | Active/Standby All Active | Other
1 R A A A
2 A R R R
3 or more A A R R

* Applies when thealue of theSubscriber UNI Instantiation Service Attributd?hysical
Table 157 Allowed Values of theSubscriber UNI Link Aggregation ServiceAttribute

[R72] When the value of th8ubscriber UNI Instantiation Service Attribui®ection
9.2 = Virtual, the value of thé&ubscriber UNI Link Aggregation Service At-
tribute MUST beNot Applicable

The following requirements depend on the value ofShbscriber UNI Link Aggregation Ser-
vice Attribute

[R73] Whenthe value of thé&Subscriber UNI Link Aggregation Service Attribute2-
Link Active/Standbythe SP NetworkMUST implementLink Aggregationas in
either Clause 5.6.1 of IEEE Std 802.1AX2008[2] or Clause 6.7.1 of IEEE
Std 802.1AXi 2014[3] with one Link Aggregation Group (LAGicross the
links supportingthe UNI that is configured such that all Service Frames are car-
ried on only one of the two links when bdithks are operational

[R74] When thevalue of theSubscriber UNI Link Aggregation Service AttributeAll
Activethe SP NetworkMUST use LinkAggregation as specified i@lause 5.3
of IEEE Std 802.1A%2014[3], including the use of theersion 2 LACPDUs as
specfied in ause 53.1hof IEEE Std 802.1AX2014[3], with one Link Ag-
gregation Group (LAG) across the links supporting the UNI.

[R75] When thevalue of theSubscriber UNI Link Aggregation Service Attribute
All-Active theSP NetworkMUST u s e -didPrewi ce f r amsesped-i st r il
ified in Clause 8.2 of IEEE Std 802.1A2014[3], where the Port Conversation
ID is equal to theC-Tag VLAN ID for VLAN Tagged Service Frarseand
equal to 0 fotJntagged Service Frames and Priofiggged Service Frarse

[R75] means that all Service Frames with a givemag will traverse the same link

[R76] When thevalue of theSubscriber UNI Link Aggregation Service Attribute
All-Active the SP NetworkMUST be configured such that there is only one
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aAggActorAdminKey that has the same value as the aAggPortActorAdminKey
for the ports terminating the links at tbéll.

The aAggActorAdminKey and aAggPortActorAdminKey are managed objects defined in IEEE
Std 82.1AX-2014[3]. Ensuring that there is only one aAggActorAdminKey with the same val-
ue as the aAggPortActorAdmimy for the ports terminating the links at the UNbares that

only a single Link Agregation Group is formed at the UNIhis eliminateghe possibility of

any loops potentially arising from multipléNI links coming up independently or forming sepa-
rate Link Aggregation Group®ote that for Link Aggregationotoperate correctly at the UNI,

the SN needs to be configured so ttiare is only one aAggActorAdminKey that has the same
value as the aAggPortActorAdminKey for the ports terminating the links &ithe

[02] The Subscriber and the Service ProvilbhY agreeto any other resiliency
mechanism when the value of t8abscriber UNLink Aggregation Service At-
tribute =Other.

The other resiliencynechanisnreferred to ifO2] is beyond the scope of this document.
9.6  Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attribute

The value of th&ubscriber UNI Port Conversation ID to Aggregation LinkpM&ervice Attrib-
uteis eithera Port Conversation ID to Aggregation Link Map as defined in IEEE Std 80Z2i1AX
2014[3] or Not Applicable

[R77] The value of theSubscribe UNI Port Conversation ID to Aggregation Link
Map Service AttributeMUST be Not Applicablewhenthe value of theSub-
scriber UNI Link Aggregation Service AttributSection9.5) does not equall
Activeor Other.

[R78] Whenthe value of thé&ubscriber UNI Link Aggregation Service Attrib(®ec-
tion 9.5) = All Active the value of th&ubscriber UNI Port Conversation ID to
Aggregation Link Map Service Attribut®lUST be a Port Conversation ID to
Aggregation Link Map as defined in IEEE Std 8D2X 7 2014[3].

The Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attrialte is

the mapping of each Port Conversation ID (Beé5]) to a Link Selection Priority List at the
UNI. The Link Selection Priority List is a sequence of Link NumberiDis the order of usage
preference, highest to lowesty the link that is to carry the Service Frames correspondig to
givenPort Conversation ID. The value of a Link Number ID has local significance to the LAG at
a given UNI.

[R79] Whenthevalue of theSubscriber UNI Link Aggregation Service Attriby®ec-
tion 9.5 = All Active the set of Link Number IDs as defined in IEEE Std
802.1AX i 2014[3] at the UNIMUST be plth8 ht  whered is thenumber
of 4-tuples in thevalue of theSubscriber UNList of PhysicalLinks Service At-
tribute (Section9.4).

26 A Link Number ID is an integer p that is uniguely assigned to each physical link at a given UNI.
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[R79] mandates the value of Link Number IDs that are used in the value of the Subdétibe
Port Conversatio ID to Aggregation Link Map Service Attribute; this avoids the need to negoti-
ate the values between the Service Provider and Subscriber for a givenhhndNBervice Provid-

er and Subscriber do not need to agree on an association of each Link Nurtier pBysical

link (or thephysicalportterminating the linkas this association is made during the operation of
LACP. However, although not required to do #we Service Provider and Subscriber can agree
on an association of each Link Number ID tohgcal link, which could be useful if there is a
preference for whiclphysical link carries specific Servicedmes

The Subscriber UNIPort Conversation ID to Aggregation Link Map Service Attribigtee-
quired when th&ubscribetUNI Link AggregationSewice Attribute is set t&\ll Activeand can
be used when th8ubscriber UNI Link Aggregation Service Attributeset toOther. However
the use of th&ubscriber UNPort Conversation ID to Aggregation Link Map Service Attribute
for the latter case is beyd the scope of this document.

Note that theSubscriber UNPort Conversation ID to Aggregation Link Map Service Attribute
is equivalent to the aAggConversationAdminLink[] that is defined in Clause 7.3.1 of IEEE Std
802.1AX-2014(3].

The distribution of Service Frames across the different physicaldirkkgjiven UNI is based on

the agreed valuef the Subscriber UNPort Conversation ID to Aggregation Link Map Service
Attribute. If the first link in the Link Selection Priority List for a given Port Conversation ID is
operationd’ in the LAG, all of the Service Frames withetttorresponding@ort Conversation 1D

are caried on that link in both directions. If the first lin&knot operationalthen the second link

in the list is used if the second link is operational, and so on. If all links in the list fail, the Ser-
vice Frames with the corresponding Port Conversatioartbnotcarried over the UNI in either
direction, even if a link that is not in the list is still operational

[R80] For agiven CTag VLAN ID valuethat is mapped to an EVC EP (Sectidnh4),
the Link Selection Priority List in the value of the Port Conversation ID to Ag-
gregation Link Map Service AttributdUST NOT be empty.

The number of links in a Link Selection Priority List in thalue of the Subscriber UNRort
Conversation ID toAggregationLink Map Service Attributas, by definition, less than or equal

to thenumber of physical linkfor that UNL A shorter list results in lower resilience for the Ser-
vice Frames corresponding to the Port Conversation ID. Natefta Port Conversation IBoes

not map to an EVC EP, ihay have an empty Link Selection Priority List in the value of the
Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attribute, in which case
Service Frames with the correspondi®ayt Conversation ID are not carried across the UNI.

If a particular Link Number ID is in a Link Selection Priority List in the value of the Subscriber
UNI Port Conversation ID to Link Aggregation Map Service Attribute, but not the first link in
any listin the attribute, then the physical link associated with that Link Number ID does not car-

'n the interest of brevity, the term fAoperational ¢ is
theterminot operational o is used as shorthand for MAC_Oper
Std 802.1A%2014][3].
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ry any Service Frames if all other links at the UNI are operational. In this case, the link can be
considered as a Abackup | i ntfaduretohanctheriink r eser ve

Tablel6illustratesan example of a value of ti&ubscriber UNPort Conversation ID to Aggre-
gation Link Map Service Attribute that contains three physical links with three Link Number
IDs, 1, 2, and 3.

Port Conversation ID Link Selection Priority List (decreasing order)
0,14 1 32

5 2,31

10 2,1,3

1000 2,1

All other values

Table 1617 Example Value of a Subscriber UNI Port Conversation ID to Aggregation Link Map Service At-
tribute

In this example, six Port Conversation IDs have a-@mopty Link SelectiorPriority List while

other Port Conversation IDs have an empty Link Selection Priority List at theAdNhown in

Table 16, the Link Selection Priority List for Po€onversation IDs 0, 1, and 4 contains Link
Number IDs 1, 3, and 2 in the sequence. The Link Selection Priority List for Port Conversation
ID 5 has 2, 3, and 1; the list for Port Conversation ID 10 has 2, 1, and 3; the list for Port Conver-
sation ID 1000 ha2 and 1. In this example, link 3 is not used when both link 1 and 2 are opera-
tional. Thus link 3 is used for protection purposes. The example also indicates that the Service
Frames corresponding to Port Conversation IDs 5 and 10 are carried over lirn 2inkh2 is
operational; when link & not operationaand link 1 and 3 are operational, the Service Frames
with Port Conversation ID 5 are carried over link 3 and the Service Frames with Port Conversa-
tion ID 10 are carried over link 1. The Service Framath Port Conversation IR000 in the
example have less resilience than the Service Frames corresponding to Port Conversation IDs 0,
1, 4, 5, and 10Service Frames with Bort ConversatiomD not 0, 1, 4, 5, 10, or 1000 cannot
traverse the UNI.

Note tha the Table16is an abstract description for tBeibscriber UNPort Conversation ID to
Aggregation Link Map Service Attribute. This description does not constrain how the contents
can be described in agtocol, database, service order form, etc.

The value in th&ubscriber UNPort Conversion ID to Aggregation Link Map Service Attribute
is only used for Service Frame distribution at a given UNI. Which EVA& Service Frame is
mapped to at the UNI is datmined by theralueof theEVC EP Map Service AttributeéSgction
10.9.

[O3] If the value of the Subscriber UNI Link Aggregation Service Attribute (Section
9.5 = All Activeand if for a given EVC ERhe value of the EVC EP Map Ser-
vice Attribute (Sectiori0.4) = All or List, then the Service Provid®AY sup-
port a value of the Subscriber UNI Port Conversation ID to Aggregation Link
Map Service Attribute such that Service Frames with diffeRant Conversa-
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tion ID values that are mapped to the given EVC EP can be carried on different
physical links.

Thevaue of theSubscriber UNI Port Conversation ID to Aggregation Link Map Service Attrib-
utedescribed ifO3] is useful when the bandwidtieeded for th&VC EP exceed the capacity

of a singlephysical link at the MI. However in certain configurations (for example when the
links terminate on different devices in tB& Networl, supporting sucta map could require
Service Provideto make tradeoffs between the Service Frame distribution and the application of
MEF SOAM and Bandwidth Profiles.

[R81] When the value of thBubscriber UNI Link Aggregation Service Attrib(®ec-
tion 9.5 = All ActiveandIngress Bandwidth Profiles and/or Egress Bandwidth
Profiles are used at the UNI, tBervice ProvideMUST supporta value in the
Subscriber UNI Port Conversation ID to Aggregation Link Map ServicebAttri
ute suchthatall ServiceFrames that map to a gn Envelope (Sectioh?) are
carried on the same physical link.

Note that when Service Frames that map to a giemvelope are carried on different links, it
may be difficult to apply th&andwidth Profilealgorithmin the SP Network and it may be dif-
ficult for the Subscriber to apply shapingthe SN, especially if the different links happen to
terminde ondifferent devices. The Service Provigemoffer avalue in theSubscriber UNI Port
Conversation ID to Aggregation Link Map Service Attributieere Service Frames that map to a
given Envelope are carried on different links, if they have the capabilagply theBandwidth
Profile algorithm to such frames (or if there is Bandwidth Profileconfigued at the UNI)
However,[R81] requires the Service Providar also support anap where Service Frames that
map to a given Envelope are carried on a single link

Appendix Gcontains information on how Service Frames are didibacross multiplénks at
the UNI based on the value of teibscriber UNI Port Conversation ID to Aggregation Link
Map Service Attribute

9.7 Subscriber UNI Service Frame Format Service Attribute

The value of the Subscriber UNI Service Frame Format Service Attribute specifies the allowed
formats of Service Frames. It has a single value as specifiB@2j.

[R82] The format of the Service FralMlUST bethat of the MAC frame that ispeci-
fied in Clause 3 ofEEE Std802.31 2015[5].

[R82] constrainghe value of the Subscriber UNI Virtual Frame Map when the value of the Sub-
scriber UNI Instantiation Service Attribute (Secti®r?) = Virtual. This is because the Service
Frame is the result of applying the value of the Subscriber UNI Virtual FrameSklapce At-
tribute (Section9.3) to the Virtual Frame whethe value of the Subscriber UNI Instantiation
Service Attribute (Sectiof.2) = Virtual.

Note thafR82] means that Service Frames will be discarded by the recé&Rnidetworkf they
are not properly constructed. For example, a Service Frame with an incorrectGhaokeSe-
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guence will be discarded. However, this document provides for Service Frames that are longer
than the maximum specified in IEEE Std 802 015[5]. See Sectiod.8.

9.8 Subscriber UNI Maximum Service Frame Size Service Attribute

The value for theSubscriber UNI Maximum Service Frame Size Service Attrilsign integer
number obytesO 1.5 2 2

Note that the value of th®ubscriber UNI Maximum Service Frame Size Service Attrilcote
strains the value of the EVC Maximum Service Frame Size Service Att{iBattion8.10 via
[R52].

9.9 Subscriber UNI Maximum Number of EVC EPs Service Attribute

The value of th&ubscriber UNI Maximum Number of EVC EPs Service Attribaten integer
p thatlimits the number of EV@EPs thatcan be located d@he UNI. Thisis a Capability Ser-
vice Attribute (Sectior?.3).

[R83] The number of EVC EPs for which the value of the EVC EP UNI Service At-
tribute Section10.2) is a given UNIMUST be less than or equal to the value of
the Subscriber UNI Maximum Number of EVC EPs Service Attribute at that
UNI.

Figure 26 shows an example of the value of the Subscriber UNI Maximum Number of EVC EPs
Service Attribute. In this example, the value of the Subscriber UNI Maximum Number of EVC
EPs =7 at UNA, 3 at UNI B,1 at UNI C, and 1 at UNI DThe number of EVC EPs located at
UNI A can be as many as 7 but in this example it is only 3. Similarly the number of EVC EPs
located on UNI B is less than the maximum number.
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UNI B (3)

UNI A (7) UNI C (1)

UNI D (1)

CIIIIIIIIIDn UNI (O EvcEnd Point ---- EVC

(x) = Value of the Subscriber UNI Maximum Number of EVC EPs Service Attribute

Figure 261 Example of the Subscriber UNI Maximum Number of EVC EPs Service Attribute

For ease of description of configurations like thaFigure26, t he ter m fASer vi ce
is introduced. There are two definitions for Service Multiplexing

1 Definition 1: The condition when there is more than one EVC End Point located
at a UNI

9 Definition 2: The condition where thgalue of theSubscriber UNI Maximum
Number of EVC End PointService Attributas > 1 at a UNI

In Figure 26, UNI A has Service Multiplexingn the sense of Definito L In Figure 26 UNI A
and UNI B have Service Multiplexing in the sense of definition 2.

9.10 Subscriber UNI Maximum Number @¢¢Tag VLAN I®per EVC EP Service Attribute

The value of the Subscriber UNI Maximum Number eT&) VLAN IDs per EVC EP Service
Attribute affects behavior only when the value of the EVC EP Map Service Attriblist for
EVC EPs located at the UN$ee[R109]). The value of the Subscriber UNI Maximum Number
of C-Tag VLAN IDs per EVC EP Service Attribute is an integep. This is a Capability Ser-
vice Attribute.

For ease of description, the term ABundlingbo
dling:
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1 Definition 1. The condition when there is more than @&ag VLAN ID value
mapped to an EVC EP at a UMK

1 Definition 2: The condition where thgalue of theSubscriber UNI Maximum
Number of C-Tag VLAN IDs per EVC End PoinGervice Attribute is> 1 at a
UNI.

9.11 Subscriber UNI Token Share Service Attribute

The value of théSubscriber UNI Token Share Service AttribigesitherEnabledor Disabled
This is a Capability Service Attribute (Sectidr®) that indicatesvhether Bandwidth Profile En-
velopes containing more than one Bandwidth Profile FI8ecfion12) are supported by the
Service Provider at the UNSection12.3.

[R84] When the value of th&ubscribelUNI Token Share Service Attribute Ena-
bled the Service ProvideMUST supportat least one Envelopeith two or
more Bandwidth Profil&lows mapped to it

[D3] When the value of th&ubscriber UNI Token Share Service Attribeténa-
bled the Service ProvideéBHOULD supportmagpingtwo or more Bandwidth
Profile Flows to every Envelope

[R85] When the value of th8ubscriber UNI Token Share Service Attribat®isa-
bled every Envelope at the UNMUST have exactly one Bandwidth Profile
Flow mapped to it.

See Sectiod2for the descriptions of Envelope and Bandwidth Profile Flow.
9.12 Subscriber UNI Envelopes Service Attribute

The value of th&ubscriber UNEnvelopes Service Attribuis Noneor anonemptylist of pairs
of the form@iwQ'wherex is an Envelope ID value angdis the Envelope Coupling Flgg "Q
value.

Table17 shows the parameters for each pair. Note that the descriptions in the table are informal.
The precise role played by a given parametepecifiedby the Bandwidth Profile Algorithm
(Section12.2.
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Parameter Symbol | Units Informal Description
Name
Envelope ID | RFC 257915] Identifies the Envelope
DisplayString
Envelope 0 'O | Integer Determines whether unused committed band-
Coupling width* for the lowestranked Bandwidth Profile
Flag Flow is madeavailable as excess bandwidth for
the highestanked Bandwidth Profile Flow or re-
mains unused.

* The unused committed bandwidth for a Bandwidth Profile Flow is the difference between the limit resulting
the CIR for that Bandwidth Profile Flow (takimgto account unused bandwidth from higihanked Bandwidth Pro-
file Flows if applicable), and the actual information rate of Service Frames for that Bandwidth Profile Flow th
declared Green.

Table 177 Envelope Parameters
[R86] The Envelope IIMUST contain no more than 4haracters

[R87] The Envelope IDMUST be a nomull RFC 2579[15] DisplayString but not
contain the characters 0x00 through O0x1f.

[R88] O "OMUST havea value of 0 or 1

[R89] When one Bandwidth Profile Flow (Secti@8) is mapped to an Eelope,6 "O
MUST equal 0.

[R90] Thevalue of theSubscriber UNI Envelopes Service Attribb®JST contain at
most one entry with a given Envelope ID value.

Note that the pairwalue of the Subscrib&iNI ID Service Attribute (Sectiof.1), Envelope
ID> is unigue among all Envelopes for tBE Network

[R91] The Envelope ID value in the Envelope and Rank Paraméé¥ for each
Bandwidth Profile Flow(Section12) specified at the UNMUST matchanEn-
velope ID value iran entryin thevalue of theSubscriber UNI Envelopes Ser-
vice Attribute?®

9.13 Subscriber UNI Lin®AM Service Attribute

The value of th&ubscriber UNI Link OAM Service Attributis eitherEnabledor Disabled The
Subscriber UNI Link OAM Service Attribute controls when and how Link Opé IEEE Std
802.32015[5] is run on the physical links in the UNI.

[R92] When the value of th8ubscriber UNI Instantiation Service Attribui®ection
9.2) = Virtual, the value of theSsubscriber UNI Link OAM Service Attribute
MUST beDisabled

28 Note that [R5] of MEF 6.222] conflicts with this requirement.
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[R93] When thevalue of the Subscriber UNI Link OAM Service Attributeenabled

Link OAM as specified in Gluse 57 of IEEE Std 8022015 [5] MUST be run
on all physical links in the UNI

[R94] When thevalue of theSubscriber UNI Link OAM Service Attribute Enabled
the Service ProvideMUST enableActive DTE (Data Termination Equipment)
mode capabilities as specified in clause2®7of IEEEStd802.37 2015[5] on
each link n the UNI.

[D4] When the value of th8ubscribetUNI Link OAM ServiceAttribute = Enabled
Link Events as specified i@lauss 57.2.10 and 57.4.3.2 of IEEE Std 80R.3
2015 [5] SHOULD be enabled on each link in thiI.

9.14 Subscriber UNI MEG Service Attribute

The Subscriber UNI MEG Service Attribute indicates if the Service Provider has instantiated a
MEG End Point at the UNI Maintenance Entity Group G)H.evel. The value of th&ubscrib-
er UNI MEG Service Attributés eitherEnabledor Disabled

[R95] When the value of th8ubscriber UNI MEG Service Attribute Enabled the
Service ProvideMUST instantiate &JNI MEG MEP.

[R96] When the value of the Subscriber UNBE@ Service Attribute Disabled the
Service ProvideMUST NOT instantiate a UNI MEG MEP.

When the value of the Subscriber UNI MEB@rvice Attribute ZEnabled several parameter val-
ues need to be agreed upon by the Subscriber and the Service Provider.

9.15 Subsgriber UNI LAG Link MEG Service Attribute

The value of the Subscriber UNI LAG Link MEG Service Attribute is eitheabledor Disa-
bled

[R97] When thevalue of the Subscriber UNI LAG Link MEG Service AttributeEis-
abled the Service ProvideWlUST operate the LAG Link MEG on each link in
the UNI.

[R98] If the value of the Subscriber UNI List of Physical Links Service Attribute (Sec-
tion 9.4) is Not Applicableor is a list containing a singletdple, then the value
of the Subscriber UNI LAG Link MEG Service AttribudUST be Disabled

[R99] When the value of the Subscriber UNI LAG Link MEG Service Attribute =
Disabled the Service ProviddlUST NOT instantiate a UNI LAG Link MEG
MEP.

When the value of the Subscriber UNI LAG Link MES&rvice Attribute #£nabled several pa-
rameter values need to be agreed upon by the Subscriber and the Service Provider.
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9.16 Subscriber UNI L2CP Address Setvice Attribute
The Subscriber UNI L2CRddress SeService Attribute is defined in MEF 4536].
9.17 Subscriber UNI L2CP Peering Service Attribute

The Subscriber UNI L2CP Peering Service Attribute is defined in MEF[36]1
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10. EVCEPService Attributeg®

This sectiondescribe€EVC EP Service AttributesTable 34 contains a list of the EVC EP Ser-
vice Attributes and their possible values.

An EVC EPis aconstruct at a UNI that selects a subset of the Service Frames thav@atse

UNI. The subset of Service Frames is specified via the EVC EP Map Service Attribute as de-
scribed in Sectiod0.4, and pefR108], is disjoint from the subsets selected by other EVC EPs at
the same UNIPer Sectiory.8an EMC is an association of EVEPs. An EVCEP represents the
logical attachment of an EVC to a UNI.

10.1 EVCEPID Service Attribute

Thevalue of the EVCEP ID Service Attributas a stringthat is used to allow the Subier and
Service Provider to uniquely idefytthe EVCEP for operations purposes.

[R100] The value of the EVEPID Service AttributeMUST be unique among all such
identifiers for EVCEPs in theSP Network

[R101] The value of the ¥C EPID Service AttributeMUST contain no more than 45
characters.

[R102] The value bthe EVCEP ID Service Attibute MUST be a nomull RFC 2579
[15] DisplayString but not contain the characters 0x00 through Ox1f.

10.2 EVCEPUNIService Attribute

The value of the EVEP UNI Service Attribute is &ubscriber UNI ID Service Attributealue
per Sectior®.1 The value of the EVC EP UNI Sereidttribute serves to specify the UNI where
the EVC EP is located. The EVC EP is said to be at this UNI

10.3 EVCEPROole Service Attribute
The value of the EVEP Role Service Attribute is one &footor Leaf
For ease of exposition:

1 An EVC EP with the valuefahe EVC EP Role Service AttributeRootis called
a Root EVC EP, and

1 An EVC EP with the value of the EVC EP Role Service Attributeeafis called
a Leaf EVC EP.

Per the following requirement, dngressService Frame that is mapped to a Leaf EVCcafi
only be delivered to Root EVC EPEBhereis no such rstrictionon a Root EVC EP.

2 |In MEF 10.3[24] these attributes are cadl EVC per UNI Service Attributes.
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[R103] When the value of the EVC EP Role Service Attributeeaf then aningress
Service Frame mapped to that EVC BBST NOT result in anEgressService
Frame mapped to any EVC EP which also has the value of the EVC EP Role
Service Attribute 4 eaf

Note that because R15] and[R16], the value of the EVC EP Role Service Attrib(@ection
8.3 will always= Rootwhen the associating EVC is not of the typ@otedMultipoint.

10.4 EVCEPMap Service Attribute

The value of the EVEP Map Service Attribute i©ne ofList, All, or UT/PT. When the value of
the EVC EP Map Service Attribute Eist, a norempty list of integers, eacim the range
plgB ht 1T wsrspecified

The EVC EP Map Service Attribute is used to map Service Frames to the EVC EP.

[R104] An Ingress Service Frame that is not mappedny EVC EP via the values of
the EVC EP Map Service Attribute for the EVC EPs located at the ingress UNI
MUST NOT result in a corresponding Egress Service Frame that is mapped to
any EVC EP in th&P Network

Note thafR104] does not preclude processing ingress SOAM and L2CP Service Rizahes
not map to an EVEP. Also note thafR104] does not preclude frames that do not map to an
EVC EP from being mappead some other service that is not covered by this document.

Requirements arising from each of the possible values of the EVC EB&faige Attribute are
presented in the following subsections.

10.4.1 Value of the EVC EP Map Service Attributeist

[R105] If the value of the EVC EP Map Service Attributé.ist, then # ingressvLAN
TaggedService Frame at the UNIwhere the EVC EP is locateudth a C-Tag
VLAN ID value matching an entry in the value of E¢C EP Map Service At-
tribute MUST bemappedto theEVC EP.

[R105] meanghat Priority Tagged Service Frames are not mapped to the EVC EP when the val-
ue of the EVC EP Map Service Attributelist since a Priority Tagged Service Frame is not a
VLAN Tagged Service Frame (Secti@rb).

Note that if the value of the EVC EP Map Service Attributéist, then aningress VLAN
Tagged Service Frame with 4095 as the value of Hi@a@VLAN ID field will not be mapped
to the EVC EP because 4095nat be in the value of the EVC EP Map Service Attribute.

[R106] If the value of the EVC EP Map Service Attributé.ist, theningress Untagged
Service Frames anidigress Priority Tagged Service Franashe UNI where
the EVC EP is locatelUST NOT be mappedto the EVC EP.

[R107] If the value of the EVC EP Map Service Attributdist, then # Egress Service
Frames that were delivered to the EVC End Poartd transmitted across the
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UNI MUST be VLAN Tagged Service Frames ahdve aC-Tag VLAN ID
value matching an ¢y in thevalue of theEVC End Point Map Service Attrib-
ute.

[R107] means thaanegressVLAN Tagged Service Framis required to havéhe C-Tag VLAN
ID value in he GTag set to one of the values in tWeue of theEVC End Point MafService
Attribute. Note that the EVEP Map Service Attribute applies to bothgress andgress Ser-
vice Frams. For aningress Service Framéhe C-Tag VLAN ID value for the Service Frame
and thevalue of theEVC EP Map Service Attribute enables tis® Networko know how to de-
liver the Service Frame. For &gress Service FramtheC-Tag VLAN ID value for the Service
Frame and thealue of theeVC EP Map Servce Attribute allow the&sN to know which EVC the
Service Frame came from.

[R108] At each UNJ]a givenC-Tag VLAN ID valueMUST be in at most omvalue of
anEVC EP Map Service Attributeamong all EVC EPs located at the UNI

[R109] If the value of the EVC EP Map Servicatdbute =List, then he number oC-
Tag VLAN ID values in the value of the EVC EP Map Service Attribute for an
EVC EPMUST be less than or equal to the value of the Subscriber UNI Maxi-
mum NumberC-Tag of VLAN IDs per EVC EP Service Attribute (Section
9.10 for the UNI where the EVC EP is located.

[R110] For a given EVC EP, if the value of the EVC EP Mag&e Attribute = List
and more than on€-Tag VLAN ID value is in thdist, then all of the EVC EPs
in the same EVC as the given EVC ERJST have the value of the EVC EP
Map Service Attributes List and withthe same list entries

Figure27 showssomeexample of the value of the EVC EP Map Service Attributgist. In this
figure, the listcontainghe samehreeC-Tag VLAN ID valuesfor bothEVC EP a and EVC EP ¢
as mandated bjr110]. Also shown inFigure27 is that a giverC-Tag VLAN ID value can be
reused in more than one EVC. In this c&3d,ag VLAN ID 47 is reused.
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{47,48,49}

oo UN| & EVC End Point ---- EVC

CL EVC End Point Map

Figure 277 Examples for the value of the EVC EP Map Service Attribute ist

Note that for a given UNI, thealue of the EVCEP Map Service Attributanay be constrained
by the range o€-Tag VLAN ID values that can be supported by 8¢and the range d-Tag
VLAN ID values that can be supported by 8t Network

10.4.2 Value of the EVC EP Map Service AttributalkE

[R111] If the value of te EVC EP Map &rviceAttribute= All, then all Service Frames
at the UNI where the EVC EP is locatellST be magpedto the EVC EP

[R111] mandates that an Ingee¥LAN Tagged Service Frame with 4095 as the value ofGhe
Tag VLAN ID be mapped to the EVC EP. However, it is allowed that such an Ingress Service
Frame not be delivered per the following optional requirement.

[O4] If the value of the EVC EP Mape8riceAttribute = All, thenan Ingress Service
Framewith 4095in C-Tag VLAN ID MAY be discardethy theSP Network

[R112] If the value of the EVC EP Mape8®ice Attribute = All, then the EVC EP
MUST be the only EVC EP at the UNI.
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[R113] For a given EVC EP, if the value of tiE&/C EP Map $®rviceAttribute = All,
then all of the EVC EPs in the same EVC as the given EV®EBT have the
value of the EVC EP Map Service AttributéAll.

10.4.3 Value of the EVC EP Map Service Attributd HPT

[R114] If the value of the EVC EP Mape®/iceAttribute = UT/PT, then allingress Un-
tagged Service Frames and @abress Priority Tagged Service Frames at the
UNI MUST bemapedto the EVC EP

[R115] If the value of the EVC EP Mape8vice Attribute= UT/PT, theningressvVLAN
Tagged Service Frames at the WIWST NOT bemappedto the EVC EP

[R116] If the value of the EVC EP Mape8riceAttribute= UT/PT, then allEgressSer-
vice Frameghat were delivered to the EVC End Poamtd transmitted across
the UNIMUST be Untagged Service Frasn

[R117] If the value of the EVC EP Mape8ice Attribute = UT/PT, then the EVC EP
MUST be the only EVC EP at the UNI.

10.4.4 Additional Requirements and Observations
For ease of discussion, three terms are defined:

1 VLAN Tagged UNI: A UNI with one or more EVC E$where the EVC EP Map
Service Attribute value £ist for all EVC EPs located at the UNI

1 All to One Bundled UNI: A UNI with a single EVC EP whose EVC EP Map
ServiceAttributevalue =All.

1 Untagged UNIL A UNI with a single EVC EP whose EVC EP Maprfice At-
tributevalue =UT/PT.

[R112]and[R117] mean that exactly one of tladove three terms applies to a given Withlere
one or more EVC EPs are locatédgure 28 shows examples of the three terrBghavior of
each EVC in the figure:

1 EVC 1: An Ingress Service Framat UNI A with C-Tag VLAN ID = 44 is deliv-
ered to UNI B as an Untagged Service FrafArelngress Service Frame at UNI B
that has no @ag is delivered to UNI A as a VLAN Tagged Service Frame with
C-Tag VLAN ID = 44.

1 EVC 2: An Ingress Service Frame at UNI A with ag VLAN ID = 45 is deliv-
ered to UNI C as a VLAN Tagged Service Frame witihfdg VLAN ID = 101.
An Ingress Service Frame at UNI C withTag VLAN ID = 101 is delivered to
UNI A as a VLAN Tagged Service Frame withTag VLAN ID = 45.
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1 EVC 3: An Ingress Service Frame at UNI A withag VLAN ID =7, 8, 0or 9 is
delivered to UNI C as a VLANagged Service Frame withTag VLAN ID = to
the value in the Ingress Service FraateUNI A. An Ingress Service Frame at
UNI C with CGTag VLAN ID = 7, 8, or 9 is delivered to UNI A as a VLAN
Tagged Service Frame with Tag VLAN ID = to the value in thenbress Service
Frame at UNI C.

1 EVC 4: An Ingress Service Frame at either UNI D or UNI E that hasHfiagis
delivered to the other UNI as an Untagged Service Frame. An Ingress Service
Frame at either UNI D or UNI E that has al@g is delivered to the a¢gh UNI as
an GTagged Service Frame withhT;ag VLAN ID = to the value in the Ingress
Service Frame at the ingress UNI.

Untagged UNI (UNI B)

oo UNI O EVC End Point ---- EVC

;] EVC End Point Map

Figure 281 Examplesof VLAN Tagged UNI, All to One Bundled UNI, and Untagged UNI

[R110]and[R113]limit the ways that EVC EP Map Serviédtribute values can be mixed in an
EVC. Table18 showsthe mixing of values that is allowed.

EVC EP 2
All UT/PT | Listil | Listi 2+
— All \%
Qi | uTPT Y, Vv
L>> Listi 1 \Y; \Y;
W Listi 2+ \Y;

Listi 1. Listwith 1 entry
Listi 2+: List with 2 or moreentries

Table 1871 Allowed Mixing of EVC EP Map Service Attribute Values in an EVC

Certain values of the EVC EP Service Attribute require preservation girésence of the C
Tagand, in some cases, the value of@i€ag VLAN ID per the following requirement.
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[R118] If an Ingress Service Frame results in an Egress Service Frame, then the rela-
tionship between théngress Service Frame and the Egrésame Service
MUST be as specified iffable19.

EVC EP Map Service At- Inaress Ser-
tribute Value at all UNIs in 19 Egress Service Frame
vice Frame
the EVC
Untagged Untagged
Priority .
Al Tagged Priority Tagged
VLAN VLAN Tagged withC-Tag VLAN ID value
equal to theC-Tag VLAN ID valuein the In-
Tagged .
gress Service Frame
VLAN VLAN Tagged withC-Tag VLAN ID value
List with two or more entries equal to theC-Tag VLAN ID valuein the In-
Tagged .
gress Service Frame

Table 197 Required Preservation Behavior

Consider two EVC EPs in an EVC where both have the value of the EVC EP Map Service At-
tribute =List with a single entry in each list. If the Subscriber and Service Provider agree to the
same CTag VLAN ID value for the two EVC EP Map Service Attribute values, then the value
of the GTag VLAN ID is preserved for Service Frames traversing the two EVC HieseVC

EP pair d and e iRigure27is an example of such a configuration.

10.4.5 Describing theValueof the EVCEPMap Service Attribute

This documentioes not constraithhe way that the Service Provider and Subscriber communicate
thevalueof theEVC EP Map Service Attributeshen the value of the EVC EP Map Service At-
tribute =List. For example, &ubscriber and &ervice Provider couldgree tadescribethe map

as shownn Figure29. Note that the value of the EVC EP Map Service Attribute showsign
ure29 can only occur when the value of the Subscriber UNI Maximum Numb@+Taig VLAN

IDs per EVC EP Service Attribuf&ection9.10 is greater than or equal 4092

MEF 10.4 © MEF Forum2018. Any reproduction of this document, or any portion thereof, s Page84
contain the following statement: "Reproduced with permission of F&kim." No user
of this document is authorized to modify any of the information contained herein.



LA\
rex Subscriber Ethernet Service Attributes

Description Actual Value
1
2

All C-Tag VLAN IDs but 2000 and 200 1999
2002

4094
Figure 297 Example of a Simple Description othe EVC EP Map Service Attribute Value

10.5 EVC EP Ingress Class of Service Map Service Attftbute

The value of th&VC EP Ingress Class of Service Map Service Attrilsige3-tuple of the form
6D hOvhere

1 Fisone of the valueBVC ER C-TagPCP, orDSCR,

1 M s a map that can be used to assign Class of Service Names to Service Frames.
(The form ofM depends on the value Bf), and

1 Pis a mapwith entriesof the form <{ayer 2 ControlProtocol type- Class of
Service Name> where the Layer 2 Control Protocol typketisrmined by the Pro-
tocol Identifier (see Sectioti2 of MEF 45.1[36]).

When the value of = DSCP, M can map DSCPto two different Class of Service Names, one
Class of Service Name fémgress Service Frammecarrying an IPv4 packet and a different Class
of Service Name fotngress Service Fraraecarrying an IPv6 m&et. The map0 can include
mappings for all or a subset of the possible L2CP Protocol Identifiers (per Se@&iohMEF
45.1[36]), or can be empty.

For ease of exposition, a Service Frame that is mapped to a Class of Service Name, either by the
values ofOand0 or by the value ob, is said to have that Class ofréee NameEachIngress

Service Framenapped to the given EVEP has a single Class of Serviskeametaken from the

value of the EVC List of Class of Service Names Service Attribute (Se@fipnThe Class of
ServiceNamecan be determined from inspection of the content ofrtheess Service Frame

As described in Section 6.2 of MEF 2329], the Class of Service Nanentifiesthe Perfor-
mance Metricand associateBerformance Objectigdhat apply to théngress Service Framees
described in Sectio8.8 of this documentNote that the Class of Service Name could be one of

3%|n MEF 10.3[24] this is called Class of Service Identifier Service Attribute.
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[R119] An Ingress Service Frantbat has the Class of Service NaBiscard MUST
be discarded

[R120] The values o) and0 in thevalue of theEVC EP Ingress Class of Service
Map Service Attribute for an EVC ERIUST only contain Class of Service
Names taken from thealue of theEVC List of Class of Service Names Service
Attribute (SectiorB.7) for the EVC that the EVC EP is.i

The values oF, M, andP can be different for each EVEPthat is associated by &VC.

The requirements regarding tB®C EP Ingress Class of Service Map Service Attribotdata
Service Frameand SOAM Service Framesge differenffrom whatthey ae for Layer 2 Control
Protocol Service Frames as detailed below.

10.5.1 EVC EP Ingress Class of Service Map Service Attfilnulata Service Frames

[R121] If an ingress Data Service Frartat is not also an L2CP Service Frame (Sec-
tion 7.6.3 is mapped to an\EC EP, then the Class of Service Name for this
Service Fram®UST be the Class of Servicealheindicatedby the mapM.

Sectiors 10.5.1.110.5.1.2 and10.5.1.3describe th&VC EP Ingress Class of Service Map Ser-
vice Attributefor each of the possible valueskof

10.5.1.1 EVC EP Ingress Class of Service Map Service Attidaged on EVEP

When the value of is EVC ER the mapM contains a single I&ss of ServiceName, and alin-
gress Data Service Frames mapped to the EVCSEEtion10.4) that are not also L2CP Service
Frames are assigned thikag&sof ServiceName.

[R122] When the value ofF = EVC EP for an EVC EP, M MUST contain a single
Class of Service Name.

[R123] When the value of = EVCEP for an EVCEP, the Class of Service Name con-
tained in0 MUST NOT beDiscard

[R122] mears that a single Class of Service Name applies to all indpassService Framethat
are not also L2CP Service Frames (Sectidi3) mapped to th&VC EP.

As an eample, consider EVEP 1 and EVCEP 2 locatedat a UNI. IngressData Service
Framesthat are not also L2CP Service Frames (Sectiéid mapped to EVCEP 1 havethe
Class ofServiceNameGold. ingress Data Service Frantbat are not also L2CP Service Frames
(Section7.6.3 mapped to EVEP 2 havethe Class of ServicélameSilver.
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10.5.1.2 EVC EP Ingress Class of Service Map Service Attidaged on Priority Code Point Field
Whenthe value ofF = C-Tag PCR themapM is based othe C-Tag Priority Code Point.

[R124] When the value o = C-TagPCPfor an EVCEP, M MUST map each possi-
ble GTag PCP value to exactly one Class of Service Nant&absence o G
Tag to exactly one Class of Service Name

[R124] means that the set§ G-Tag Priority Code Pointalues that each map to a different Class

of Service Name are disjoint sets and the union of all such sets is the set of all pogsble C
Priority Code Poinvalues.[R124] also means that each ingress Data Service Frame mapped to
the EVCEPhas a single Class of Service Name that applies to it.

[D5] When the value of = C-Tag PCPfor anEVC EP, the Class of ServicRame
for all ingress Dat&erviceFrameghat are not also L2CP Service Frames (Sec-
tion 7.6.3 mapped to th&eVC EP without a GTag SHOULD be the same
Class of Sarice Name as that for ingress D&arviceFrameghat are not also
L2CP Service Frames (Secti@r6.3 mapped to th&VC EP with a GTag that
has the Priority CodBoint value = 0.

Table20 shows examples of the mapping of PCP value to Class of Service Name for two differ-
entEVC EPs at aUNI.

EVC EPA EVC EPB

PCP Value | Class of Service Nam¢ | PCP Value | Class of Service Name
0 Silver 0 Gold

1 Discard 1 Gold

2 Discard 2 Gold

3 Silver 3 Gold

4 Gold 4 Gold

5 Gold 5 Gold

6 Gold 6 Gold

7 Gold 7 Platinum
Untagged | Silver Untagged | Gold

Table 207 Example ofM whenF Equals C-Tag PCP

Note that a single Class of Service Name folralress Service Frama¢hat are not also L2CP
Service Frames (Sectioh6.3 mapped to an ¥C EP can be achieved by mapping all possible
PCP values and Untagged to the same Class of Service Naimés the same behavior as when
F=EVCER

10.5.1.3  EVC EP Ingress Class of Service Map Service Attftaged on Internet Protocol

Whenthe value ofF = DSCPR themapM is based on Internet Protocol. This means that the Class
of Service Name is determined from tB&CPfor an ingress Data Service Frame carrying an
IPv4 or an IPv6 packet.
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[R125] When the value oF = DSCPfor an EVC EP, M MUST map each possible
DSCPto exactly one Class of Service Name for ingress BataiceFrames
carrying an IPv4 packet.

[R126] When the value oF = DSCPfor an EVC EP, M MUST map each possible
DSCPto exactly one Class of Service Name for ingress [SataiceFrames
carrying an IPv6 packet.

[O5] When the value oF = DSCPfor an EVC EPM MAY be such that a DSCP
maps to one Class of Service Name for an ingress Data Service Frame carrying
an IPv4 packetrad maps to a different Class of Service Name for an ingress Da-
ta Service Frame carrying an IPv6 packet.

[R127] When the value of = DSCPfor anEVC EP, M MUST map each ingred3ata
ServiceFramethat is not also an L2CP Service Frame (Sectidn3, that is
not carrying either an IPv4 or IP6 packand that is mapped to tli&/C EP, to
exactly one Class of Service Name.

[R125] and[R126] mean that each possible <IP versibigCP> pair maps to exactly one Class
of Service Nane.

Table21 shows an example of usitige EVC EP Ingress Class of Service Map Service Attribute
based on Internet Protocol. In this example an ingress Betdce Frame carrying an IPv4
packet with DSCP = 37 wouldavethe Class of Service Nankiatinum Similarly, an ingress
DataServiceFrame carrying an IPv6 packet with DSCP = 37 wdwddle theClass of Service
NamePlatinum In this exampldiamondcan only applyto ingress Dat&erviceFrames carry-
ing an IPv4 packet anBubycan only apply to ingress Dag&erviceFrames carrying an IPv6
packet. This example illustratf®5] that allows a mapping @DSCPto Class of Service name
for IPv4 that idifferent fromthe mapping oA DSCPto Class of Service Name for IPVv6.

IPv4 DSCPs IPv6 DSCPs Class of Service Namg

11,37,45 11,37,45 Platinum
8,10,12 Diamond
3840 Ruby

No IP Packet | No IP Packet | Quartz
All other values| All other values| Discard

Table 217 Example ofM whenF Equals DSCP

Table22 shows an example where only IPv4 is supported. In this example, the Class of Service
Name for ingress Dat@erviceFrameghat are not also L2CP Service Frames (Sectiér8 and

not carrying an IP packet ISood EnoughThis fact and the last row ifable 22 means that

Good Enougtapplies to any ingress DaserviceFrame carrying afPv6 packetor any ingress

Data Service Frame that is not also an L2CP Service Frame (SA&i8rthat is not carrying an

IP packet Consequently, IPv6 is not recognized but instead is treated d® nAnsimilar ap-
proach can be used to support only IPv6.

MEF 10.4 © MEF Forum2018. Any reproduction of this document, or any portion thereof, s Page88
contain the following statement: "Reproduced with permission of F&kim." No user
of this document is authorized to modify any of the information contained herein.



LA\
rex Subscriber Ethernet Service Attributes

IPv4 DSCPs IPv6 DSCPs | Class of Service Name

11,37,45 Superior
8,10,12 Near Superior
All other values Discard

No IP Packet | No IP Packel Good Enough
All values Good Enough

Table 227 Example of M that Only Supports IPv4 whenF Equals DSCP

10.5.2 EVC EP Ingress Class of Service Map Service Attfitnut CFService Frames

[R128] If an ingress Layer 2 Control Protocol Service Frame is mapped to arEPVC
and the Layer 2 Control Protocol carried by this ingresgel. 2 Control Proto-
col Service Frame is containedthre value of the map, then the Class of Ser-
vice Name for this framMUST be the Class of Service Name mapped t@ by

[R129] If an ingress Layer 2 Control Protoc®érviceFrame is mapped to &VvC EP
and tke Layer 2 Control Protocol carried by this ingress Layer 2 Control Proto-
col ServiceFrame is not contained in thmap P, then the Class of Service
Name for this fram@&MUST be determined as if wereaningresDataService
Framethat is not also an L2CP Service Frame (Sectiér3).

10.5.3 EVC EP Ingress Class of Service Map Service Attitau8OAM Service Frames

[R130] If an ingress SOAM Service &methat is not also a Data Service Frame
mapped to an EVEP, then the Class of Service Name for this ingress SOAM
Service Fram@&IUST be the same as if it were an ingress Data Service Frame
that is not also an L2CP Service Frame (Sectiéh

Note that SOAM Service Frames that are also Data Service Frames are covered in Section
10.5.1

10.6 EVC EP Color Map Service Attribtite
The value of the EVC EP Color MéService Attribute is a pair of the for@@) Owvhere:
1 Fis one of the valueBVC ER C-TagDEI, C-Tag PCR or DSCPand

1 Mis a map that can be used to assigior to each Ingress Service Fran{éhe
form of M depends on the value Bf).

The EVC EP Color Map Service Attribute is the mechanism by which the Color for an Ingress
Service Frame that is mapped to an EVC EP is indicated by the content in the Service Frame
header.

31In MEF 10.3[24] this is called Color Identifier Service Attribute.
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The color identified for an Ingresef&ice Frame can affect whether it is a Qualified Service
Frame (Sectio8.8.1.4 and whether it is subject to the Gway Availability Performance Met-
ric (Section8.8.7) when:

Subscriber Ethernet Service Attributes

i None of the Bandwidth Profile Flows that the Service Frame is in are in an Enve-
lope (Sectiorl?2) or

1 The Service Frame is in dngress Bandwidth Profile Flow that is in an Envelope
(Section12) andd 0 color-aware(Section12.1.9.

When neither of the two above conditions hold, the vafud has no impact on the behavior of
the service.

The EVC EP Color Map Service Attribute does not apply to Egress Service Frames. Fields in an
Egress Service Frame can be used to reflect the color determination of the corresponding Ingress
Service Frame Y having an appropriate value of the EVC EP Egress Map Service Attribute
(Section10.7). One use of this information is to allow the Subscriber to know how mush del

ered traffic is being declared Yellow by the Service Provider.

[R131] The Color for a IngressService Fram&UST be either Green or Yellow.
Sectionsl0.6.1through10.6.4contain requirements for each of the above valués of
10.6.1 EVC EP Color Map Service Attribwigh F=EVCEP

When the value of is EVC ER the mapM contains a single Color, which is assigned tdrall
gressService Frames mapped to the EVC(BEction10.4).

[R132] When the value df = EVCEP, M MUST containexactly ore Color.
[R132] means that a single Color applies toladjressService Frames mapped to the EEE
10.6.2 EVC EP Color Map Service Attribwigh F =GTag DEI
WhenF = C-Tag DEI the Color is determined by the value of thd@ & DEI when present.

[R133] When the value oF = C-Tag DElL M MUST be such that theTag DEI = 0
maps to Green and-Cag DEI = 1 maps to Yellow.

[R134] When the value df is C-Tag DEI| the Color of a IngressService Frame with-
out a GTagMUST be Green.

10.6.3 EVC EP Color Map Service Attribwigh F=GTag PCP
WhenF = C-TagPCP, the Color is determined by the value of th@ &y PCP when present.

[R135] When the value oF = C-Tag PCR M MUST be swh that each possible value
of the GTag PCP maps to a Color.
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[R136] When the value o = C-Tag PCR the Color of dngressService Frame with-
out a GTagMUST be Green.

[R135] means that the sets ofTag PCP values that map to each Color are disjoint sets and the
union of these sets is the set of all possiblEag PCP values.

10.6.4 EVC EP Color Map Service Attribwigh F=DSCP

WhenF = DSCR, the Color isdetermined by the DSCP when the Service Frame is carrying an
IPv4 packet or an IPv6 packet.

[R137] When the value of = DSCP, M MUST be such that each possillé&CPmaps
to exactly one Color foingressService Frames carrying an IPv4 packet.

[R138] When the value of = DSCR, M MUST be such that each possilé&CPmaps
to exactly one Color foingressService Frames carrying an IPv6 packet.

[O6] When the value of = DSCR M MAY be such that a DSCP maps to one Color
for an Ingress Service Frame carrying I®v4 packet and maps to a different
Color for an Ingress Service Frame carrying an IPv6 packet.

[R139] When the value oF = DSCP the Color of a IngressService Frame that does
not contain either an IPv4 or an IPv6 pad&tST be Green.

Note that the mapping &SCPFs to Color can be different for IPv4 and IPT&ble23 shows an
example of the use of different mappings for IPv4 and IPV6.

IPv4 DSCPs IPv6 DSCPs Color

plglotuixip P pltlofuhlip & o t| Yellow

All other values | All other values | Green

Table 237 Example of DSCP to Color Mapping
10.7 EVCEPEgress Map Service Attribute

The value of the EVC EP Egress Map Service Attributdaseor a map of the form <Corre-
sponding Ingress Service Frame Class of Service Name, Corresponding Ingress Service Frame
Color> to either <Egress Serviceafe GTag PCP value, Egress Service Fram&ag DEI

value> orDiscard

Table 24 contains an example when value of the EVC EP Egress Map Service Attribute is not
Nonefor the value of the EVC List Class of Service Names Service Attribute valtablr4.

MEF 10.4 © MEF Forum2018. Any reproduction of this document, or any portion thereof, s Paged91
contain the following statement: "Reproduced with permission of F&kim." No user
of this document is authorized to modify any of the information contained herein.



A

Subscriber Ethernet Service Attributes

Ingress Class of Service Ingress Col- | Egress GTag PCP EgressC-Tag DEI
Name or Value Value

Platinum Green 7 0
Platinum Yellow 7 1

Gold Green 5 0

Gold Yellow 5 1
Silver Green Discard

Silver Yellow Discard

Table 247 Example of the Value of the EVC EP Egress Map Service Attribute

Section10.5details the determination of the Class of Service Name for Ingress Service Frames.
The Color of an Ingress Service Frame is determined by the Ingress Bandwidth Profile that is
applied to it or according to the valoéthe EVC EP Color Map Service Attribute (Sectith6)

if no Ingress Bandwidth Profile is applied.

Note that the EV(EP Egress Map Service Attribute does not apply to egress SOAM Service
Frames and egress Layer 2 Control Protocol Service Frames that are a result of frames generated
inside theSP Network Populating the €ag for Service Frames that are a result of frames gen-
erated inside thBP Networks beyond the scope of this document.

[R140] The value of the EVC EP Egress Map Service AttribditéST NOT be None
unless one of the followingonditions applies:

1 The value of the EVC EP Map Service Attribute (Secior)) is UT/PT.

1 The value of the EVC ag PCP Preservation Service Attribute (Sec8d) =
Enabled the value of the EVC 0Tag DEI Preservation Service Attribute (Section
8.6) = Enabled and the value of the EVC EP Map Service Attribute (Section
10.4 = Listfor all EVC EPs in the EVC.

1 The value of the EVC ag PCP Preservation Service Attribute (Sec8d) =
Enabled the value of the EVC -Tag DEI Presefation Service Attribute (Section
8.6) = Enabled and the value of the EVC EP Map Service Attribute (Section
10.4 = All.

[R141] If the value of the EVC EP Egress Map Service Attribute isNmteand is
such that the pair <Class of Service Name, Color> masicard, then any
Ingress Service Frame with this Class of Service Name and Ba&T NOT
result in an Egress Service Frame at the UNI where the EVC EP is located.

[R142] If an Egress Service Frame that is mapped to the EVC EP-iBagy@=d Service
Frame and if the goesponding Ingress Service Frame is an Untagged Service
Frame, then the values of theTag PCP and 0ag DEI in the Egress Service
FrameMUST be as specified by the value of the EVC EP Egress Map Service
Attribute.
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[R143] If an Egress Service Frame that is maghpo the EVC EP is a-Cagged Service
Frame and if the corresponding Ingress Service Frame i agged Service
Frame, then the values of theT@ag PCP and dQag DEI in the Egress Service

FrameMUST be as specified ifiable25.

Value of the EVC G | Value of the EVC G | Value of the egress | Value of the egress
Tag PCP Preserva- | Tag DEI Preserva- | C-Tag PCP C-Tag DEI
tion Service Attrib- | tion Service Attrib-
ute ute
Enabled Enabled I I
Enabled Disabled I M
Disabled Enabled M I
Disabled Disabled M M

| = Value in the corresponding Ingress Service Frame
M = Value in the EVC EP Egress Map Service Attribute

Table 257 Egress Service Frame €ag PCP and GTag DEI Determination

Notes on setting the value of the EVC EP Egress Map Service Attribute are contained in Section
10.7.1and Sectiori0.7.2

10.7.1 Conveyng Class of Service Name and Color

It can be useful to the Subscriberknow the Class of Service Name and Color used within the
SP Networkfor delivering each Egress Service Frame. For example, the Subscriber can use this
information to estimate the percentage of Ingress Service Frames with a given Class of Service
Name thawere discarded and/or declared Yellow by $tfeNetwork

If the SN uses the-Tag DEI to assign Color to Egress Service Frames, then the value the EVC
EP Egress Map Service Attribute shownTiable 26 allows the SN to use the-Tag PCP value

to identify the Class of Service Name and thddg DEI to identify the Color for each-C
Tagged Egress Service Frame.

Ingress Class of Service | Ingress Col- | Egress GTag PCP EgressC-Tag DEI
Name or Value Value

Platinum Green 7 0
Platinum Yellow 7 1

Gold Green 5 0

Gold Yellow 5 1
Silver Green 3 0
Silver Yellow 3 1

Table 267 Example ofUsing the GTag PCP to Identify Class of Service Name and-Tag DEI to Identify
Color

If the SN uses the-Tag PCP to assign Color to Egress Service Frames, then the value the EVC
EP Egress Map Service Attribute shownTable27 allows the SN to use the-Tag PCP value
to identify both the Class of Service Name and the Color for eathgged Egress Service
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Frame. Note that the entries in the fourth column can be @og gince the SN does not use the
C-Tag DEI to identify Color.

Ingress Class of Service | Ingress Col- | Egress GTag PCP EgressC-Tag DEI
Name or Value Value

Platinum Green 7 0
Platinum Yellow 6 0

Gold Green 5 0

Gold Yellow 4 0
Silver Green 3 0
Silver Yellow 2 0

Table 277 Example of Using the GTag PCP to Identify both Class of Service Name and Color

10.7.2 Use ofDiscardin the Value of the EVC EP Egress Map Service Attribute

As an example of the use Discardin thevalueof the EVC EP Egress Map Service Attribute,
consider an EVC that associates five EVC EPs; one EVC EP at each of UNIs A, B, C, D, and E.
If the Class of Service Nantlveris only used by the Subscriber at UNIs A and B, then using
the value of the EVC EP Eggs Map Service Attribute shown Tiable24 at UNIs C, D, and E
preventsSilver Egress Service Framat UNIs C, D, and E thus conserving egress bandwidth at
these UNIs.

An analogous approach can be used to prevent Service Frames that were démivetldw at
the ingress UNI from consuming egress bandwidth at the egress UNI(s).

10.8 EVC EP Ingress Bandwidth Profilervice Attributé?

The EVC EPIngress BandwidtiProfile Service Attributds used to limit the rate of Ingress Ser-
vice Framesnapped to an EVC E& a UNI (Sectiory.10.). The value of the EVC EP Ingress
Bandwidh Profile Service Attribute is eithé&toneor BWP Flow Parameters aefined in Sec-
tion12.1.2

[R144] When the value of the EVC EP Ingress Bandwidth Profile Servicééi for
a given EVC EP= BWP Flow Parameters (Sectid®.1.9, the SP Network
MUST apply the Bandwidth Profile Algorithm (Sectiod2.2 using these pa-
rameter vhues to the Ingress EVC EP Bandwidth Profile Flawthat EVC EP
(Sectionl2).

[R145] An Ingress Service Frantbat is declared Red by the application of the Band-
width Profile Algorithm per[R144] MUST be discarded.

Note that if aringress Service Frame declared Green and it meets other conditions per the def-
inition of Qualified Service Frame in SectiBrB.1.4 then the SLS applies to this Siee Frame.

321n MEF 10.3[24] this is called Ingress Bandwidth Profile per EVC Service Attribute.
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Note that, per the definition of Qualified Service Frame in Se@i8il.4 anlIngress Service
Framethat is declared Yellow is not Bject to the Performance Metrics and associ&edor-
mance Objective of the SLS.

There are three levebf Bandwidth Profile conformance in descending ord&een, Yellow
and Red. A better conformance level results in fewer discarded fraimasler toimprovethe
level of Bandwidth Profile conformance a Subscribermay needto shape trafficin the SN
(Appendix Bcontains a shaping exate).

AppendixD.1 shows an example of applying the EVC EP Ingress Bandwidth P8#ildce At-
tributeat a UNI.

10.9 EVC EP Class of Service Name Ingress BandwidtheP3efvice Attributé?®

TheEVC EP Class of Serviddamelngress Bandwidth Profil8ervice Attributas used to limit
the rate of Ingress Service Framé@th a given Class of Service Naraea UNI The value of the
EVC EP Class of Service Naniegress Bandwidth Profil&ervice Attributes eitherNoneor a
nonemptylist of pairs of the fornfuftiQwherewis a Class of Service Name that is in the value
of the EVC List of Class of Service Names Service Attribute (Se&ignfor the EVC that as-
sociates the EVEPandw= BWP Flow Parameters aefined in Sectioi2.1.2

[R146] Each Class of Service Name that is in the value of the EVC List of Class of Ser-
vice Names Service Attribu{&ection8.7) for the EVC that ssociates the EVC
EPMUST appear at most once in the list of pa&td&odin the value of the EVC
EP Class of Service Name Ingress Bandwidth Profile Service Attribute.

[R147] The Class of Service Nanfiscard MUST NOT appear in the list of pairs
GuiuOin the value of the EVC EP Class of Service Name Ingress Bandwidth
Profile Service Attribute.

[R148] For each entrfuftlin the value of the EVC EP Class of Service Name Ingress
Bandwidth Profile Service Attribute for a giveWVE EP, whereao BWP Flow
Parameters (Sectid®.1.9, the SP NetworkMUST apply the Bandwidth Pro-
file Algorithm (Section12.2 using these parameter values to the Ingress Class
of Service Name Bandwidth Profile Flow (Secti#8) for this EVC EP and
Class of Service Nanta

[R149] An Ingress Service Frantbat is declared Red by the application of the Band-
width Profile Algorithm pefR148] MUST be discarded.

Notethatif there is no need to apply the Bandwidth Profile Algorithnnigress Service Frarae

with a given Class of Service Name, e.g., the Class of Service Name is not used at the UNI, then
this Class of Service Name can be omitted fitwn list of &ftd® s .  oBviaisshe need to
specify parameter values for a Bandwidth Profile Flow that will never be used.

33|In MEF 10.3[24] this is called Ingress Bandwidth Profler Class of Servicklentifier Service Attribute
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Note that if aringress Service Frame declared Green and it meets other conditions per the def-
inition of Qualified Service Framin SectiorB8.8.1.4 then the SLS applies to this Service Frame.

Note that, per the definition of Qualified Service Frame in Sedi8ril.4 anIngress Service
Framethat is declared Yellow is not subject to the Performance Metrics and assizated
mance Objective of the SLS.

There arehiree leved of Bandwidth Profile conformance in descending ord&een, Yellow
and Red. A better conformance level results in fewer discarded framasler toimprovethe
level of Bandwidth Profile conformance a Subscribermay needto shape trafficin the SN
(Appendix Bcontains a shaping example)

AppendixD.1 shows an example of applying the EVC EP Class of Service Name Ingress Band-
width ProfileService Attributeat a UNI.

10.10 EVC EP Egress Bandwidth Prailervice Attribute*

The EVC EP Egress Bandith Profile Service Attributés used to limit the rate of all Egress
Service Framesnapped to an EVC EP at a UBection7.10.9. The value of theeVC EP
Egress Bandwidth Profile Service Attribute is either None or the 3tuple
@ "0t "O'Y HO"Bivhere the elements of thet@ple aredefined in Section2.1.2

When the value of the EVC EP Egress Bandwidth Profile Service Attribute tispae3

@ Oty "O'Y HO"@the Service Provider might, from time to time, delay or discard traffic that is
mapped to the EVC EP in such a way that applying the BandwidttePklgorithm (Section

12.2) tothe Egress EVC EP Bandwidth Profile Flow for the EVCviRIId result inall Egress
Service fames being declared Green or Yellow, i.e., no frames declared Red.

[R150] If the Envelope identified byD "Ycontains only one BandwidtRrofile Flow
(Section12), thend "O'Y MUST equald Q'Y

[R151] If the value of the rank ii® "Yis not the highest rank in the Envelope identified
by O"Ythen 6 'OMUST be O.

It is important to reiterate that this description does not mandate or constrain in any way the im-
plementation in th&P Network

When the Bandwidth Profile Algorithm is applied toEagress EVC EP Bandwidth Profile Flow
some parameter values used by the algorithm are specified by the Service Provicdrg@0

and Table 31. Furthermore, the algorithm uses the Color assigned to the frame at the ingress
UNI. Thus, if the Subscriber wants to apply the Bandwidth Profile Algorithm tgaess EVC

EP Bandwidth Profile Flowit is necessary for theubscriber to know:

1 The Service Provider specified parameter values, and

34In MEF 10.3[24] this is called Egress Bandwidth Profiler EVC Service Attribute
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