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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 defining specific instances of 

Subscriber Ethernet Services is described. Finally, extensive examples and explanatory material 

is included in appendices. 

This document supersedes and replaces MEF 10.3, Ethernet Services Attributes Phase 3 [24], 

MEF 10.3.1, Composite Performance Metric (CPM) Amendment to MEF 10.3 [25], and MEF 

10.3.2, Amendment to MEF 10.3 - UNI Resiliency Enhancement [26]. 



  Subscriber Ethernet Service Attributes 

MEF 10.4 © MEF Forum 2018.  Any reproduction of this document, or any portion thereof, shall 

contain the following statement: "Reproduced with permission of MEF Forum."  No user 

of this document is authorized to modify any of the information contained herein. 

Page 3 

 

3. Terminology and Abbreviations 

This section defines the terms used in this document.  In many cases, the normative definitions to 

terms are found in other documents. In these cases, the third column of the following table is 

used to provide the reference that is controlling, in other MEF or external documents. 

 

Term Definition Reference 

All to One Bun-

dled UNI 

A UNI with a single EVC EP to which all Service 

Frames are mapped. 

This document 

Available Time A set of time intervals, contained in some longer time 

interval, when the service is considered available for use. 

This document 

Bandwidth Pro-

file 

A specification of the temporal properties of a sequence 

of Service Frames at a UNI, along with rules for deter-

mining the level of conformance to the specification for 

each Service Frame in the sequence. 

This document 

Bandwidth Pro-

file Flow 

A set of Service Frames at a UNI that meet specific crite-

ria. 

This document 

Behavioral Ser-

vice Attribute  

A Service Attribute that directly affects the behavior of 

the service. 

This document 

Broadcast Data 

Service Frame 

A Data Service Frame that has the broadcast Destination 

MAC Address.  

This document 

Bundling (1) The condition when there is more than one C-Tag 

VLAN ID  value mapped to an EVC EP at a UNI, or 

(2) The capability of the Service Provider to map more 

than one C-Tag VLAN ID to an EVC EP at a UNI. 

This document 

BWP Flow Pa-

rameters 

Shorthand for the 10-tuple ἂὅὍὙȟὅὍὙȟὅὄὛȟὉὍὙȟ 
ὉὍὙȟὉὄὛȟὅὊȟὅὓȟὉὙȟὊἃ 

This document 

Capability Ser-

vice Attribute  

A Service Attribute that does not directly affect the be-

havior of the service. 

This document 

Carrier Ethernet 

Network 

Alternative term for Service Provider Network. This document 

CEN Alternative term for Service Provider Network. This document 

Class of Service 

Name 

An administrative name assigned to a particular set of 

Performance Objectives and related Bandwidth Profiles. 

This document 

CoS Class of Service. This document 

C-Tag VLAN ID  The VID field of a C-Tagged Service Frame as defined 

in IEEE Std 802.1Q ï 2018 [4]. 

This document 
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Term Definition Reference 

C-Tag DEI The DEI field of a C-Tagged Service Frame as defined in 

IEEE Std 802.1Q ï 2018 [4]. 

This document 

C-Tag PCP The PCP field of a C-Tagged Service Frame as defined 

in IEEE Std 802.1Q ï 2018 [4]. 

This document 

C-Tagged Ser-

vice Frame 

A Service Frame that is either a VLAN Tagged Service 

Frame or a Priority Tagged Service Frame. 

This document 

Data Service 

Frame 

A Service Frame that is intended to be delivered from 

ingress UNI to one or more egress UNIs. 

This document 

DEI Drop Eligible Indicator. IEEE Std 

802.1Q ï 2018 

[4] 

DSCP Differentiated Services Code Point. RFC 3260 [16] 

Egress Band-

width Profile  

A Bandwidth Profile that applies to Egress Service 

Frames. 

This document 

Egress Service 

Frame 

A Service Frame transmitted across the UNI toward the 

SN. 

This document 

Envelope A set that contains an integer ὲ ρ number of Band-

width Profile Flows that can share bandwidth resources 

that are represented by tokens. 

This document 

Ethernet Service A connectivity service that carries Ethernet Frames irre-

spective of the underlying technology and that is speci-

fied using Service Attributes as defined in an MEF Spec-

ification. 

This document 

Ethernet Service 

Provider 

An organization that provides Ethernet Services to 

Ethernet Subscribers. 

This document 

Ethernet Sub-

scriber 

The end-user of an Ethernet Service. This document 

Ethernet User 

Network Inter-

face 

The demarcation point between the responsibility of the 

Ethernet Service Provider and the Ethernet Service Sub-

scriber. 

This document 

Ethernet Virtual 

Connection 

An association of EVC EPs. This document 

EVC Ethernet Virtual Connection. This document 

EVC End Point A construct at a UNI that selects a subset of the Service 

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 measure-

ment point, where each Ethernet frame is measured as 

starting with the first MAC address bit and ending with 

the last FCS bit. 

Adapted from 

ITU Y.1564 

[21] 

Ingress Band-

width Profile  

A Bandwidth Profile that applies to Ingress Service 

Frames. 

This document 

Ingress Service 

Frame 

A Service Frame transmitted across the UNI toward the 

SP Network. 

This document 

L2CP Service 

Frame 

Layer 2 Control Protocol Service Frame. This document 

LAG  Link Aggregation Group. IEEE Std 

802.1AX ï 

2014 [3] 

Layer 2 Control 

Protocol Service 

Frame 

A Service Frame that could be used in a recognized Lay-

er 2 Control Protocol. 

This document 

Leaf EVC EP An EVC EP that can only exchange Service Frames with 

Root EVC EPs in an EVC. 

This document 

Link Number ID  An integer ρ that is uniquely assigned to each physical 

link at a given UNI. 

Adapted from 

IEEE Std 802.1 

AX ï 2014 [3] 

Link Selection 

Priority List  

A sequence of Link Number IDs, in the order of usage 

preference, highest to lowest, for the link that is to carry 

the Service Frames corresponding to a given Port Con-

versation ID. 

Adapted from 

IEEE Std 802.1 

AX ï 2014 [3] 

Maintenance In-

terval 

A time interval agreed to by both the Subscriber and 

Service Provider during which the service may not per-

form well or at all. 

This document 

Multicast Data 

Service Frame 

A Data Service Frame with a multicast Destination MAC 

Address. 

This document 

Multipoint -to-

Multipoint EVC  

An EVC that can associate more than two EVC EPs and 

can only associate Root EVC EPs. 

This document 

One-way Frame 

Delay 

The time elapsed from the reception of the first bit of the 

Ingress Service Frame at the ingress UNI until the 

transmission of the last bit of the first corresponding 

Egress Service Frame at the egress UNI. 

This document 
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Term Definition Reference 

PCP Priority Code Point. IEEE Std 

802.1Q ï 2018 

[4] 

Performance 

Metric  

A quantitative characterization of Service Frame delivery 

quality experienced by the Subscriber. 

This document 

Performance Ob-

jective 

A value associated with a Performance Metric that re-

flects the promised Service Frame delivery quality. 

This document 

Point-to-Point 

EVC 

An EVC that can only associate exactly two Root EVC 

EPs. 

This document 

Port Conversa-

tion ID  

An identifier for a set of Service Frames that are selected 

to pass over a physical link at a given UNI. 

Adapted from 

IEEE Std 802.1 

AX ï 2014 [3] 

Priority Tagged 

Service Frame 

A Service Frame with a TPID = 0x8100 following the 

Source Address and a corresponding C-Tag VLAN ID 

value of 0x000 in the tag following the TPID. 

 

This document 

Qualified Service 

Frames 

A set of Ingress Service Frames that comply with specif-

ic criteria and to which most of the Performance Metrics 

apply. 

This document 

Root EVC EP An EVC EP that can exchange Service Frames with any 

other EVC EP in an EVC. 

This document 

Rooted-

Multipoint EVC  

An 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 EVC EPs. 

This document 

Service Attribute Specific information that is agreed between the provider 

and the user of the service, that describes some aspect of 

the service behavior or capability. 

This document 

Service Frame The IEEE Std 802.3 ï 2015 Ethernet Frame. This document 

Service Frame 

Arrival Time  

The time at which the first bit of the Service Frame ar-

rives at the UNI. 

This document 

Service Level 

Agreement 

The contract between the Subscriber and Service Provid-

er specifying the service level commitments and related 

business agreements for a Service. 

This document 

Service Level 

Specification 

The technical details of the service level, in terms of Per-

formance Objectives, agreed between the Service Pro-

vider and the Subscriber as part of the SLA. 

This document 
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Term Definition Reference 

Service Multi-

plexing 

(1) The condition when there is more than one EVC End 

Point located at a UNI. 

(2) The capability of the Service Provider to locate more 

than one EVC EP at a UNI. 

This document 

Service Provider Short for Ethernet Service Provider in this document. This document 

Service Provider 

Network 

An interconnected network used by the Service 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 Operations Administration and Maintenance. MEF 30.1 [32] 

SOAM Service 

Frame 

A Service Frame, with or without a C-Tag, whose MAC 

Destination Address does not indicate it to be an L2CP 

Service Frame and whose Ethertype = 0x8902. 

This document 

SP Network Short for Service Provider Network in this document This document 

Subscriber Short for Ethernet Subscriber in this document. This document 

Subscriber 

Ethernet Service 

An Ethernet Service that is provided by a Service Pro-

vider to Subscribers between two or more UNIs. 

This document 

Subscriber Net-

work 

A network belonging to a given Subscriber that is con-

nected to the Service Provider at one or more UNIs. 

This document 

TPID Tag Protocol Identifier. IEEE Std 

802.1Q ï 2018 

[4] 

Unavailable 

Time 

A set of time intervals, contained in some longer time 

interval, when the service is considered not available for 

use. 

This document 

UNI Short for Ethernet User Network Interface in this docu-

ment. 

This document 

UNI MAC Data 

Rate 

The sum of the MAC Data Rate of each physical link at 

the UNI. 

This document 

Unicast Data 

Service Frame 

A Data Service Frame that has a unicast Destination 

MAC Address. 

This document 

Untagged Service 

Frame 

A Service Frame with the two bytes following the 

Source Address field containing neither the value 

0x8100 nor the value 0x88a8. 

This document 
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Term Definition Reference 

Untagged UNI A UNI with a single EVC EP to which only ingress Un-

tagged Service Frames, ingress Priority Tagged Service 

Frames, and egress Untagged Service Frames are 

mapped. 

This document 

Virtual Frame  The information passed across the UNI when there are 

no physical links. 

This document 

VLAN Tagged 

Service Frame 

A Service Frame with a TPID = 0x8100 following the 

Source Address and the corresponding C-Tag VLAN ID 

value is not 0x000 in the tag following the TPID. 

This document 

VLAN Tagged 

UNI  

A UNI where only VLAN Tagged Service Frames are 

mapped to one or more EVC EPs. 

This document 

Table 1 ï 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 8174 [17]) when, and only when, they appear in all capitals, as shown here.  All key 

words must be in bold text. 

Items that are REQUIRED (contain the words MUST or MUST NOT) are labeled as [Rx] for 

required. Items that are RECOMMENDED  (contain the words SHOULD or SHOULD NOT) 

are labeled as [Dx]  for desirable. Items that are OPTIONAL (contain the words MAY  or OP-

TIONAL ) are labeled as [Ox] for optional. 
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5. Numerical Prefix Conventions 

This document uses the prefix notation to indicate multiplier values as shown in Table 2. 

 

Decimal Binary  

Symbol Value Symbol Value 

k 103 Ki  210 

M 106 Mi  220 

G 109 Gi 230 

T 1012 Ti 240 

P 1015 Pi 250 

E 1018 Ei 260 

Z 1021 Zi 270 

Y 1024 Yi  280 

Table 2 ï Numerical Prefix Conventions 
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6. Introduction 

The goals of this Technical Specification are three-fold. The first goal is to provide sufficient 

technical specificity to allow an Ethernet Subscriber to successfully plan and integrate Subscriber 

Ethernet Services into its overall networking infrastructure. The second goal is to provide enough 

detail so that vendors of equipment for the Subscriber Network can implement capabilities into 

their products such that they can be used to successfully access Subscriber Ethernet Services. It 

follows as a corollary that vendors of Service Provider Network equipment will make use of this 

information for implementing functions that complement the functions in the Subscriber Net-

work. The third goal is to provide the Ethernet Service Provider with 1) the technical information 

that needs to be agreed upon with the Ethernet Subscriber, and 2) the details of the Subscriber 

Ethernet Service behaviors mandated by this technical information. 

The model for Subscriber Ethernet Services is described as follows: 

¶ Key concepts and definitions are detailed in Section 7. 

¶ Service Attributes for the Ethernet Virtual Connection (Section 7.8) are described 

in Section 8. 

¶ Service Attributes for the Ethernet User Network Interface (Section 7.2) are de-

scribed in Section 9. 

¶ Service Attributes for the EVC End Point (Section 7.8) are described in Section 

10. 

¶ Performance Service Attributes that apply to multiple Ethernet Virtual Connec-

tions are described in Section 11. 

¶ The details of the Bandwidth Profile parameters and algorithm are described in 

Section 7.10 and Section 12. 

¶ The Subscriber Ethernet Service Framework, which summarizes the possible val-

ues for each of the Service Attributes, is contained in Section 13. 

¶ Extensive examples and supplementary explanations are contained in Appendix A 

through Appendix G. 

¶ Appendix H summarizes the changes in going from MEF 10.3 [24] to this docu-

ment. 
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7. Key Concepts and Definitions 

This section introduces concepts and definitions that are used throughout this document. 

7.1 Ethernet Subscriber and Ethernet Service Provider 

This document deals with two types of organizations, the Ethernet Subscriber and the Ethernet 

Service Provider. The Ethernet Subscriber is the end-user of services described using the Service 

Attributes specified in this document and the Ethernet Service Provider is the provider of these 

services. 

In the interest of brevity, the remainder of this document uses ñService Providerò as short for 

ñEthernet Service Providerò and ñSubscriberò as short for ñEthernet Subscriberò. 

7.2 Ethernet User Network Interface, Subscriber Network, and Service Provider Network 

The model underlying this document consists of three components as shown in Figure 1. The 

Ethernet User Network Interface is the demarcation point between the responsibility of the Ser-

vice Provider and the responsibility of the Subscriber. Throughout this document, ñUNIò refers 

to the ñEthernet User Network Interfaceò. 

The ñSubscriber Networkò (SN) is defined as a network belonging to a given Subscriber that is 

connected to the Service Provider at one or more UNIs. There are no assumptions about the de-

tails of the SN. 

The Service Provider Network (SP Network) is defined as an interconnected network used by the 

Service Provider to provide services to one or more Subscribers. There are no assumptions about 

the details of the SP Network. It could consist of a single switch or an agglomeration of networks 

based on many different technologies. 

Note that MEF 10.3 [24] uses the term ñCarrier Ethernet Networkò and the acronym ñCENò. 

This document replaces those terms with ñService Provider Networkò and ñSP Networkò respec-

tively.  

For an architectural perspective of the SP Network see ñCarrier Ethernet Networkò, in MEF 

12.2. [27]. 
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Figure 1 ï Fundamental Model 

This document is based on the two following requirements. 

[R1] A UNI MUST be dedicated to a single Subscriber. 

[R2] Subscriber Ethernet Services provided at a UNI MUST be provided by a single 

Service Provider. 

Although this document is focused on Subscriber Ethernet Service, [R2] does not preclude the 

Service Provider from offering other kinds of service at the UNI. 

7.3 Service Attributes 

Ethernet Services are specified using Service Attributes. A Service Attribute is specific infor-

mation that is agreed between the provider and the user of the service that describes some aspect 

of the service behavior or 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 specific values 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 document. Some examples are 

given below, but this is not an exhaustive list. 

¶ The Service Provider mandates a particular value. 

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

value. 

¶ The Subscriber and Service Provider negotiate to reach a mutually acceptable 

value. 

Service Attributes describe the externally visible behaviors at a UNI and between UNIs; they do 

not constrain how the service is implemented in the SP Network, or how the Subscriber imple-

ments the 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 

Subscriber. As soon as the Service Provider has configured a particular value, the Subscriber can 

test this to ensure the observed behavior is as expected, for example by sending appropriate traf-

fic over the service. 

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

stead, they serve as hints to the Service Provider as to what changes to the service the Subscriber 

might request in the future, and as hints to the Subscriber as to the likely response to such re-

quests. Particular values of a Capability 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 Attribute (Section 8.2) is a Behavioral Service 

Attribute that specifies, in effect, the UNIs that are connected by the service. A Subscriber can 

test that the correct UNIs are connected by testing to see if data can be sent between each pair of 

UNIs. 

In contrast, the EVC Connection Type Service Attribute (Section 8.3) is a Capability Service At-

tribute that specifies whether the EVC is a Point-To-Point EVC, Multipoint-To-Multipoint EVC, 

or Rooted-Multipoint EVC. The value of this attribute could constrain the value of other Service 

Attributes ï for example, it could limit the number of EVC EPs that can be present in the EVC 

List of EVC EPs Service Attribute (Section 8.2), and hence the number of UNIs that can be con-

nected together by the service. However, it does not have any direct bearing on the behavior of 

the service. For 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 sending data between the existing UNIs. 

Capability Service Attributes can be used by the Service Provider to guide how they implement 

the service. This might affect the ease with which they can support future changes to the service 

requested by the Subscriber. For example, if the Subscriber has a service connecting two UNIs 

and the service is multipoint-to-multipoint, this might lead the Service Provider to implement the 

service using a technology that can support multipoint. The Subscriber could add additional 

UNIs by agreeing a new value for the EVC List of EVC EPs Service Attribute (Section 8.2). On 

the other hand, if the Subscriber has a service with two UNIs and the service is point-to-point, 

this might lead the Service Provider to implement the service using a technology that can only 

support point-to-point. The Subscriber could add additional UNIs by agreeing a change to the 
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EVC Connection Type to multipoint-to-multipoint, and a further change to the EVC List of EVC 

EPs Service Attribute. However, 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 implemented. For the same reason, the change might have a greater operational impact on the 

existing UNIs ï 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 can also be used 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 changes might have on the cost of the service or on 

other terms and conditions. The commercial arrangements between the Service Provider and the 

Subscriber are outside the scope of this document. 

Note that Capability Service Attributes are not binding ï that is, they do not commit the Service 

Provider to accepting or rejecting particular changes requested by the Subscriber. They serve on-

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

such requests. 

In this document, Capability Service Attributes are identified as such. Service Attributes not 

identified as Capability Service Attributes are Behavioral Service Attributes. 

7.4 ά{ǳǇǇƻǊǘέ ƛƴ bƻǊƳŀǘƛǾŜ [ŀƴƎǳŀƎŜ 

When the term ñsupportò is used in a normative context in this document and the normative lan-

guage applies to the Service Provider, it means that the Service Provider must/should/may be 

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

er. 

7.5 Service Frames 

Ethernet Frames exchanged between the SN and the SP Network across the UNI are referred to 

as Service Frames. A Service Frame transmitted across the UNI toward the SP Network is called 

an Ingress Service Frame. A Service Frame transmitted across the UNI toward the SN is called 

an Egress Service Frame. Service Frames are exchanged via a standard Physical Layer (Section 

9.4) or by other means from which an IEEE Std 802.3 ï 2015 [5] Ethernet frame can be inferred. 

The Service Frame is defined as the IEEE Std 802.3 ï 2015 [5] Frame as shown in Figure 2. It 

consists of the first bit of the Destination MAC Address through the last bit of the Frame Check 

Sequence. The allowed formats for the Service Frame are detailed in Section 9.7. 
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Figure 2 ï IEEE Std 802.3 ï 2015 Packet Format (Extension Field not shown) 

Throughout this document: 

¶ The Service Frame Arrival Time is defined as the time at which the first bit of the 

Service Frame arrives at the UNI. 

¶ When the field following the Source Address field is a TPID1 with the value 

0x8100 and the corresponding VID value is not 0x000, the Service Frame is said 

to be a VLAN Tagged Service Frame. 

¶ When the field following the Source Address field is a TPID1 with the value 

0x8100 and a corresponding VID value of 0x000, the Service Frame is said to be 

a Priority Tagged Service Frame. 

¶ A Service Frame that is either a VLAN Tagged Service Frame or a Priority 

Tagged Service Frame is said to be a C-Tagged Service Frame. 

¶ When the field following the Source Address field is a TPID1 with the value 

0x88a8, the Service Frame is said to be an S-Tagged Service Frame. 

¶ When the two bytes following the Source Address field of the Service Frame do 

not contain the value 0x8100 or the value 0x88a8, the Service Frame is said to be 

an Untagged Service Frame. 

¶ The C-Tag VLAN ID is defined as the VID field of a C-Tagged Service Frame as 

defined in IEEE Std 802.1Q ï 2018 [4]. 

¶ The C-Tag PCP is defined as the PCP field of a C-Tagged Service Frame as de-

fined in IEEE Std 802.1Q ï 2018 [4]. 

                                                 
1 TPID, Tag Protocol Identifier, is defined in IEEE Std 802.1Q ï 2018 [4]. 
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¶ The C-Tag DEI is defined as the DEI field of a C-Tagged Service Frame as de-

fined in IEEE Std 802.1Q ï 2018 [4]. 

Note that the definition of Untagged Service Frame means that a Service Frame with the two 

bytes following the Source Address field containing 0x88e7 (a Backbone Service Instance Tag 

per IEEE Std 802.1Q ï 2018 [4]) is considered to be an Untagged Service Frame. 

Also note that the behavior for S-Tagged Service Frames is beyond the scope of this document 

and the term "S-Tagged Service Frame" does not appear in the remainder of this document. Con-

sequently, the behavior experienced by S-Tagged Service Frames can vary from Service Provid-

er to Service Provider. A Subscriber who wants to use S-Tagged Service Frames is urged to 

check with the Service Provider to determine the behavior for such Service Frames. 

7.6 Types of Service Frame 

There are three types of Service Frame as detailed in Sections 7.6.1, 7.6.2, and 7.6.3. 

 Layer 2 Control Protocol Service Frame 

A Layer 2 Control Protocol Service Frame (L2CP Service Frame) is a Service Frame that could 

be used in a recognized Layer 2 Control Protocol. Given that there are several Layer 2 protocols 

used for various control purposes, it is important that SP Networks be able to process such in-

formation effectively.2 

[R3] A Service Frame whose destination MAC address is one of the addresses listed 

in Table 3 MUST be treated as a Layer 2 Control Protocol Service Frame. 

Some Layer 2 Control protocols share the same destination MAC address and are identified by 

additional fields such as the Ethertype. Therefore, disposition of Service Frames carrying Layer 

2 Control Protocols can be different for different protocols that use the same destination MAC 

address. 

 

MAC Destination Addresses3 Description 

01-80-C2-00-00-00 through 01-80-C2-00-00-0F Bridge Block of protocols 

01-80-C2-00-00-20 through 01-80-C2-00-00-2F MRP Block of protocols 

Table 3 ï List of Standardized Layer 2 Control Protocol Destination MAC Addresses 

[O1] A Service Provider and Subscriber MAY  agree to define additional fields and/or 

field values for identifying Layer 2 Control Protocol Service Frames in addition 

to those in Table 3. 

Note that [O1] allows Service Frames carrying proprietary protocols to be classified as Layer 2 

Control Protocol Service Frames. 

                                                 
2 This capability will be especially important for Subscribers who choose to deploy IEEE Std 802.1Q ï 2018 [4] 

bridges (as opposed to routers) at UNIs. 
3Hexadecimal canonical format 
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Sections 9.15 and 9.17 describe how L2CP Service Frames carrying standardized Layer 2 Con-

trol Protocols can be handled by the SP Network. In addition, the Subscriber and Service Provid-

er are free to agree on how proprietary multicast Layer 2 Control Protocols are handled. Such 

agreements are beyond the scope of this document. 

Note that proprietary Layer 2 Control Protocols not identified via agreement per [O1] are treated 

as Data Service Frames (Section 7.6.3), but could have special delivery behavior agreed using 

the value of the EVC Service Frame Delivery Service Attribute (Section 8.4). 

 SOAM Service Frame 

A Service Frame, with or without a C-Tag, that is not an L2CP Service Frame per [R3] or [O1] 

and with Ethertype = 0x8902 is defined to be a SOAM Service Frame. (See Table 21-1 of IEEE 

Std 802.1Q ï 2018 [4].) Section 9.14 and Section 10.13 contain requirements for the formatting 

and handling of certain SOAM Service Frames. Other requirements for formatting and handling 

SOAM Service Frames can be found in MEF 17 [28], MEF 30.1 [32], MEF 30.1.1 [33], and 

MEF 35.1 [34]. 

 Data Service Frame 

A Data Service Frame is defined as a Service Frame that meets one of the following three condi-

tions: 

1. It is not a Layer 2 Control Protocol Service Frame and not a SOAM Service Frame, 

2. It is an ingress Layer 2 Control Protocol Service Frame whose proper handling requires it 

to be passed at the ingress and egress UNIs per the requirements in MEF 45.1 [36], or 

3. It is an ingress SOAM Service Frame at or above the value of the EVC Available MEG 

Level Service Attribute (Section 8.11) and of a type that is passed transparently by any 

Subscriber MEG MIP. 

Note that a Layer 2 Control Protocol Service Frame is also a Data Service Frame if condition 2 is 

met and a SOAM Service Frame is also a Data Service Frame if condition 3 is met. 

A Data Service Frame with a unicast Destination MAC Address 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 Broadcast Data Service Frame. 

7.7 Subscriber Ethernet Service 

An Ethernet Service is a connectivity service that carries Ethernet Frames irrespective of the un-

derlying technology and that is specified using Service Attributes as defined in an MEF Specifi-

cation. A Subscriber Ethernet Service is an Ethernet Service that is provided by a Service Pro-

vider to Subscribers between two or more UNIs.  

An ingress Data Service Frame at UNI A is said to be delivered to UNI B when the ingress Data 

Service Frame at UNI A results in an egress Data Service Frame at UNI B with Destination Ad-
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dress through MAC Client Data & Pad derived from the Ingress Service Frame as specified be-

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 in Section 9.7. 

[R4] If the egress Data Service Frame resulting from an ingress C-Tagged Data Ser-

vice Frame is also a C-Tagged Service Frame then fields in the egress Data Ser-

vice Frame MUST be unchanged as indicated in Figure 3. 

Frame Check Sequence

MAC Client Data

Length/Type

TCI

81-00

Source Address

Destination Address

Ingress Data Service Frame Egress Data Service Frame

Unchanged Can change

Frame Check Sequence

MAC Client Data

Length/Type

TCI

81-00

Source Address

Destination Address

Pad Pad

If present, length unchanged
 

Figure 3 ï C-Tagged In to C-Tagged Out Data Service Frame Transparency4 

[R5] If the egress Data Service Frame resulting from an ingress C-Tagged Data Ser-

vice Frame is an Untagged Service Frame then fields in the egress Data Service 

Frame MUST be unchanged as indicated in Figure 4. 

Frame Check Sequence

MAC Client Data

Length/Type

TCI

81-00

Source Address

Destination Address

Ingress Data Service Frame Egress Data Service Frame

Unchanged Can change

Frame Check Sequence

MAC Client Data

Length/Type

Source Address

Destination Address

Pad

Pad

Can be added or changed

Removed

 

Figure 4 ï C-Tagged In to Untagged Out Data Service Frame Transparency4 

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

vice Frame is a C-Tagged Data Service Frame then fields in the egress Data 

Service Frame MUST be unchanged as indicated in Figure 5. 

                                                 
4 Clause 4.2.8 of IEEE Std 802.3 ï 2015 [5] states that the Pad Field contains arbitrary bits. This document does not 

constrain the SP Network to preserve these bits. 
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Frame Check Sequence

MAC Client Data

Length/Type

TCI

81-00

Source Address

Destination Address

Ingress Data Service Frame Egress Data Service Frame

Unchanged Can change

Frame Check Sequence

MAC Client Data

Length/Type

Source Address

Destination Address

Pad

Can be removed or changed

Pad

Added

 

Figure 5 ï Untagged In to C-Tagged Out Data Service Frame Transparency4 

[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 Frame MUST be unchanged as indicated in Figure 6. 

Ingress Data Service Frame Egress Data Service Frame

Unchanged Can change

Frame Check Sequence

MAC Client Data

Length/Type

Source Address

Destination Address

Frame Check Sequence

MAC Client Data

Length/Type

Source Address

Destination Address

Pad

If present, length unchanged

Pad

 

Figure 6 ï Untagged In to Untagged Out Data Service Frame Transparency4 

Under certain conditions, additional fields are mandated to be identical at ingress and egress. See 

[R118] and Sections 8.5 and 8.6. 

7.8 Ethernet Virtual Connection, EVC End Point and EVC EP Map Service Attribute 

A fundamental aspect of Subscriber Ethernet Services is the Ethernet Virtual Connection (EVC). 

An EVC is an association of two or more EVC End Points (EVC EPs). An EVC EP is a construct 

at a UNI that selects a subset of the Service Frames that pass over the UNI. The subset of Service 

Frames is specified via the value of the EVC EP Map Service 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 EP represents the logical attachment of an EVC to a UNI. The EVC EPs associated by 

an EVC are said to be ñin the EVC.ò A given UNI can support more than one EVC EP but each 

EVC EP has to be in a different EVC. 

The EVC EP Map Service Attribute replaces the CE-VLAN ID/EVC Map Service Attribute that 

is in MEF 10.3 [24]. As a result, the concept of the CE-VLAN ID in MEF 10.3 is not included in 
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this document. In MEF 10.3, it is possible to map Untagged Service Frames, Priority Tagged 

Service Frames, and VLAN Tagged Service Frames with a specific C-Tag VLAN ID value to an 

EVC using the CE-VLAN ID/EVC Map Service Attribute. Such a configuration was included in 

MEF 10.3 and earlier versions to accommodate an SN that attaches to the UNI with a shared me-

dia network and a mix of devices that are compatible and not compatible with IEEE Std 802.1Q 

ï 2018 [4]. Such SN configurations are no longer important in the industry. Consequently, the 

EVC EP Map Service Attribute (Section 10.4) does not support this SN configuration. 

An Ingress Service Frame that is mapped to an EVC EP associated by an EVC can be delivered 

to zero or more UNIs that have EVC EPs in that EVC; and only to UNIs other than the ingress 

UNI. 

For ease of discourse, ñframe is delivered to an EVC EPò means ñframe is an Egress Service 

Frame at the UNI where the EVC EP is located that is mapped to that EVC EP via the value of 

the EVC EP Map Service Attribute (Section 10.4)ò. And ñUNIs that are in the EVCò means the 

set of UNIs such that each UNI has an EVC EP that is associated by the EVC. 

[R8] If an Egress Service Frame mapped to an EVC EP results from an Ingress Ser-

vice Frame mapped to an EVC EP then the following two conditions MUST 

hold: 

¶ There is an EVC that associates the two EVC EPs 

¶ The two EVC EPs are different from each other 

An EVC always supports bi-directional transmission of Service Frames. That is, each EVC EP 

associated by the EVC always supports Ingress Service Frames and Egress Service Frames for 

that EVC. Note that Ingress Service Frames can originate at any EVC EP in the EVC. 

In the context of this document, a Subscriber Ethernet Service consists of a single EVC, associ-

ated UNIs and EVC EPs, that is provided to a Subscriber by a Service Provider. 

7.9 Service Level Specification 

The Subscriber and Service Provider can agree to a Service Level Agreement (SLA) that is a 

contract specifying the service level commitments and related business agreements for a service. 

This document describes the Service Level Specification (SLS) which contains the technical de-

tails of the service level, in terms of Performance Objectives, agreed between the Service Pro-

vider and the Subscriber as part of the SLA. The business agreements in an SLA, e.g., penalties 

for failure to meet the SLS, are beyond the scope of this document. 

The SLS deals with what the Subscriber experiences. It does not address measurement tech-

niques 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 

document. Methods for monitoring performance can be found in MEF 35.1 [34]. 



  Subscriber Ethernet Service Attributes 

MEF 10.4 © MEF Forum 2018.  Any reproduction of this document, or any portion thereof, shall 

contain the following statement: "Reproduced with permission of MEF Forum."  No user 

of this document is authorized to modify any of the information contained herein. 

Page 22 

 

7.10 Bandwidth Profiles 

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 sequence. The details of how a Bandwidth Profile is specified and 

the details of the rules for determining the level of conformance are in Section 12. 

A Bandwidth Profile that applies to Ingress Service Frames is called an Ingress Bandwidth Pro-

file. A Bandwidth Profile that applies to Egress Service Frames is called an Egress Bandwidth 

Profile. The purpose of each type of Bandwidth Profile is discussed in the following subsections. 

 Use of Ingress Bandwidth Profiles 

The available UNI MAC Data Rates for physical Ethernet interfaces are few in number, e.g., 10 

Mbps, 100 Mbps, 1 Gbps, 10 Gbps. However the Subscriberôs bandwidth need for an EVC may 

not be close to one of these MAC Data Rates. Thus it is desirable to enable the Subscriber and 

Service Provider to agree on EVCs that use less than a UNI MAC Data Rate to 

¶ Reduce cost by consuming less SP Network bandwidth than the UNI MAC Data 

Rate and/or 

¶ Allow multiple EVCs to share a UNI. 

In addition, if an EVC supports 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 regarding limits on the amount of traffic contained in Ingress Service Frames. It 

can be specified using the EVC EP Ingress Bandwidth Profile Service Attribute (Section 10.8) or 

the EVC EP Class of Service Name Ingress Bandwidth Profile Service Attribute (Section 10.9). 

The agreement is executed by using the level of conformance to the Ingress Bandwidth Profile 

for each Ingress Service Frame as the basis for the Service Provider to deliver the frame. There 

are three possible levels of conformance: Green, Yellow, and Red. The action for each conform-

ance level is: 

¶ Green: Deliver the Ingress Service Frame with performance per the EVC Service 

Level Specification Service Attribute (Section 8.8), 

¶ Yellow: Deliver the Ingress Service Frame on a ñBest Effortò basis, i.e., the EVC 

Service Level Specification Service Attribute (Section 8.8) does not apply, and 

¶ Red: Discard the Ingress Service Frame. 

 Use of Egress Bandwidth Profiles 

An Egress Bandwidth Profile is the vehicle for the agreement between the Subscriber and Ser-

vice Provider regarding possible limits on the amount of data from an EVC that can egress at a 

UNI. It can be specified using the EVC EP Egress Bandwidth Profile Service Attribute (Section 
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10.10) or the EVC EP Class of Service Name Egress Bandwidth Profile Service Attribute (Sec-

tion 10.11). 

Such an agreement can be important for an EVC that associates more than two EVC EPs. With 

such an EVC, there can be periods of focused load, i.e., traffic is flowing from several UNIs to 

one target UNI. A focused load can overwhelm SP Network resources on the paths toward the 

target UNI and/or cause an EVC to crowd out other EVCs on the target UNI. This leads to a need 

to limit the amount of egress traffic at a UNI. 

How the Service Provider accomplishes the limit on the amount of egress traffic is typically 

some combination of delay and discard within the SP Network. Details of such a SP Network 

implementation are beyond the scope of this document. 
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8. Ethernet Virtual Connection Service Attributes 

This section contains Service Attributes that apply to an EVC (Section 7.8). Table 33 contains a 

list of the Ethernet Virtual Connection Service Attributes and their possible values. 

8.1 EVC ID Service Attribute 

The value of the EVC ID Service Attribute is a string that is used to identify an EVC within the 

SP Network. 

[R9] The EVC ID MUST be unique across all EVCs in the SP Network. 

[R10] The EVC ID MUST contain no more than 45 characters. 

[R11] The EVC ID MUST be a non-null RFC 2579 [15] DisplayString but not contain 

the characters 0x00 through 0x1f. 

The value of the EVC ID Service Attribute is intended for joint Subscriber/Service Provider 

management and control purposes.5 As an example, the Acme Service Provider might use ñEVC-

0001898-ACME-MEGAMARTò to represent the 1898th EVC in the SP Network with the cus-

tomer for the EVC being MegaMart. 

8.2 EVC List of EVC EPs Service Attribute6 

The value of the EVC List of EVC EPs Service Attribute is a list of EVC EP ID Service Attrib-

ute (Section 10.1) values. The list contains one EVC EP ID Service Attribute value for each EVC 

EP associated by the EVC. 

[R12] The value of the EVC List of EVC EPs Service Attribute MUST have at least 

two entries. 

[R13] An EVC MUST 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 value (Section 10.1) MUST NOT  be in-

cluded in the value of the EVC List of EVC EPs Service Attribute for more than 

one EVC. 

8.3 EVC Type Service Attribute 

The value of the EVC Type Service Attribute is one of Point-to-Point, Multipoint-to-Multipoint, 

or Rooted-Multipoint. The value of the EVC Type Service Attribute indicates the number of 

EVC EPs that can be in the EVC and which EVC EPs can communicate with each other. This is 

                                                 
5 For example, see Section 8.1 of MEF 30.1. [32] 
6 This Service Attribute replaces the UNI List Service Attribute in MEF 10.3 [24]. 
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a Capability Service Attribute (Section 7.3). The behaviors for each of these values are as de-

scribed in Sections 8.3.1, 8.3.2 and 8.3.3. 

 Point-to-Point EVC 

A Point-to-Point EVC is defined as an EVC that can only associate exactly two Root EVC EPs. 

(See Section 10.3 for the definition of a Root EVC EP.) 

[R15] When the value of the EVC Type Service Attribute = Point-to-Point, the value 

of the EVC List of EVC EPs Service Attribute (Section 8.2) MUST consist of 

exactly two Root EVC EPs (Section 10.3). 

Figure 7 illustrates two Point-to-Point EVCs. 

R

R

R

R

UNI R Root EVC End Point EVC

SP Network

 

Figure 7 ï Point-to-Point EVCs 

 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 Root EVC EPs. (See Section 10.3 for the definition of a Root EVC 

EP.) A Multipoint-to-Multipoint EVC that associates two Root EVC EPs is different from a 

Point-to-Point EVC because additional Root EVC EPs can be added to the value of EVC List of 

EVC EPs Service Attribute (Section 8.2) without changing the value of the EVC Type Service 

Attribute. 

[R16] When the value of the EVC Type Service Attribute = Multipoint-to-Multipoint, 

the value of the EVC List of EVC EPs Service Attribute (Section 8.2) MUST 

contain only Root EVC EPs (Section 10.3). 
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[R17] When the value of the EVC Type Service Attribute = Multipoint-to-Multipoint, 

the Service Provider MUST support at least three entries in the value of the 

EVC List of EVC EPs Service Attribute (Section 8.2). 

In a Multipoint-to-Multipoint EVC, the rules under which a frame is delivered to an EVC EP in 

the EVC are specific to the particular service definition. Typically, a single Ingress Service 

Frame with a broadcast or multicast MAC Destination Address at a given EVC EP would be rep-

licated in the SP Network and a single copy would be delivered to each of the other EVC EPs in 

the EVC. This kind of delivery would also typically apply to a Service Frame for which the SP 

Network has not yet learned an association of the destination MAC address with an EVC EP. 

Figure 8 illustrates a Multipoint-to-Multipoint EVC. 

R

R

R

Service

Provider CEN

UNI R Root EVC End Point EVC

SP Network

R

R R

R

UNI A

UNI B

UNI C

UNI D

 

Figure 8 ï Multipoint -to-Multipoint EVC  

 Rooted-Multipoint EVC 

A Rooted-Multipoint EVC is defined as an 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 EVC EPs. (See Section 

10.3 for the definitions of a Root EVC EP and Leaf EVC EP.) A Rooted-Multipoint EVC that 

associates only Root EVC EPs is different from a Multipoint-to-Multipoint EVC and a Point-to-

Point EVC because Leaf EVC EPs can be added to the value of EVC EP List Service Attribute 

(Section 8.2) without changing the value of the EVC Type Service Attribute. 

[R18] When the value of the EVC Type Service Attribute = Rooted-Multipoint, the 

Service Provider MUST support at least three entries in the value of the EVC 

EP List Service Attribute (Section 8.2). 

[R19] When the value of the EVC Type Service Attribute = Rooted-Multipoint, the 

Service Provider MUST support a value of the EVC EP List Service Attribute 
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(Section 8.2) that contains at least one Root EVC EP (Section 10.3) and at least 

one Leaf EVC EP (Section 10.3). 

Per [R103], an Ingress Service Frame mapped to a Leaf EVC EP at a UNI can only 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 single Ingress Service Frame with a broadcast or multicast MAC 

Destination Address mapped to a Root EVC EP would be replicated in the SP Network and a 

single copy would be delivered to each of the other UNIs where there is an EVC EP that is in the 

EVC. This kind of delivery would also typically apply to a Service Frame for which the SP Net-

work has not yet learned an association of the destination MAC address with an EVC EP. Figure 

9 illustrates a Rooted-Multipoint EVC with one Root EVC EP. 

R

UNI R Root EVC End Point

EVC

L

L

L Leaf EVC End Point

SP Network

Broadcast, multicast, and unknown unicast

Known unicast

Broadcast, multicast, and unicast

 

Figure 9 ï Rooted-Multipoint EVC  Example 
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8.4 EVC Data Service Frame Disposition Service Attribute 

The EVC Data Service Frame Disposition Service Attribute indicates whether different types of 

Service Frame are to be delivered by the EVC. The value of the EVC Data Service Frame Dispo-

sition Service Attribute is a 3-tuple of the form ộόȟάȟὦỚ where each element in the 3-tuple has 

the value Discard, Deliver Unconditionally, or Deliver Conditionally. The value of ό in the 3-

tuple applies to ingress Unicast Data Service Frames. The value ά in the 3-tuple applies to in-

gress Multicast Data Service Frames. The value of ὦ in the 3-tuple applies to ingress Broadcast 

Data Service Frames. The EVC Data Service Frame Disposition Service Attribute applies to any 

ingress Data Service Frame that is not discarded per [R82], [R103], [R119], [R141], [R145], 

[R149], [D1], [D2], [D6], or [O4]. The dispositions corresponding to each element value are: 

¶ Discard: The Data Service Frame is discarded. 

¶ Deliver Unconditionally: The Data Service Frame is delivered to all EVC EPs 

other than the ingress EVC EP.. 

¶ Deliver Conditionally: The Data Service Frame is delivered to some, none, or all 

of the EVC EPs other than the ingress EVC EP depending on certain specified 

conditions. 

Examples of Deliver Conditionally include: 

¶ MAC Address learning where the destination MAC Address is known by the SP 

Network to be at a given EVC EP, 

¶ Broadcast throttling where some Broadcast Data Service Frames are dropped in 

order to limit the amount of such traffic, 

¶ Multicast pruning where some Multicast Data Service Frames are dropped at 

places where there are known to be no downstream listeners, and 

¶ MAC Address filtering where Data Service Frames with certain MAC Addresses 

are discarded. 

[R20] When an element in the 3-tuple = Deliver Conditionally, the conditions that de-

termine to which other EVC EPs in the EVC, if any, an ingress Data Service 

Frame at a given EVC EP is delivered MUST be agreed to by the Subscriber 

and Service Provider. 

Note that the disposition of ingress Unicast Data Service Frames can be different from the dispo-

sition of ingress Multicast Data Service Frames which in turn can be different from the disposi-

tion of ingress Broadcast Data Service Frames. 

Recall that, per Section 7.2, this document makes no assumptions about the implementation of 

the SP Network. Thus the discarding of a Service Frame when the disposition value is Discard or 

Deliver Conditionally can occur anywhere within the SP Network. 



  Subscriber Ethernet Service Attributes 

MEF 10.4 © MEF Forum 2018.  Any reproduction of this document, or any portion thereof, shall 

contain the following statement: "Reproduced with permission of MEF Forum."  No user 

of this document is authorized to modify any of the information contained herein. 

Page 29 

 

Note that this is a description of the ideal service. Data Service Frames that are intended to be 

delivered might be discarded due to network failure or congestion conditions. See Section 8.8 

and Section 11. 

8.5 EVC C-Tag PCP Preservation Service Attribute7 

The EVC C-Tag PCP Preservation Service Attribute can be used to preserve the value of the 

PCP field in C-Tagged Service Frames across an EVC. The value of the EVC C-Tag PCP 

Preservation Service Attribute is either Enabled or Disabled. 

[R21] In an EVC with the value of the EVC C-Tag PCP Preservation Service Attribute 

= Enabled, if an ingress C-Tagged Service Frame that is mapped to an EVC EP 

in the EVC results in an egress C-Tagged Service Frame, the C-Tag PCP value 

in the egress C-Tagged Service Frame MUST be equal to the C-Tag PCP value 

in the ingress C-Tagged Service Frame. 

When the value of the EVC C-Tag PCP Preservation Service Attribute = Disabled, the value of 

the C-Tag PCP can change or stay the same across the EVC. See the EVC EP Egress Map Ser-

vice Attribute (Section 10.7). 

8.6 EVC C-Tag DEI Preservation Service Attribute 

The EVC C-Tag DEI Preservation Service Attribute can be used to preserve the value of the DEI 

field in C-Tagged Service Frames across an EVC. The value of the EVC C-Tag DEI Preservation 

Service Attribute is either Enabled or Disabled. 

[R22] In an EVC with the value of the EVC C-Tag DEI Preservation Service Attribute 

= Enabled, if an ingress C-Tagged Service Frame that is mapped to an EVC EP 

in the EVC results in an egress C-Tagged Service Frame, the C-Tag DEI value 

in the egress C-Tagged Service Frame MUST be equal to the C-Tag DEI value 

in the ingress C-Tagged Service Frame. 

When the value of the EVC C-Tag DEI Preservation Service Attribute = Disabled, the value of 

the C-Tag DEI can change or stay the same across the EVC. See the EVC EP Egress Map Ser-

vice Attribute (Section 10.7). 

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 EVC. The value of the EVC List of Class of Service Names Ser-

vice Attribute is a non-empty list of Class of Service Names (which may include one or more of 

the CoS Labels defined in MEF 23.2 [29]). Each Ingress Service Frame is assigned a Class of 

Service Name from this list via the EVC EP Ingress Class of Service Map Service Attribute as 

described in Section 10.5. The Class of Service Name that is assigned to a frame indicates the 

Performance Objectives that apply to the frame under appropriate conditions as detailed in Sec-

tion 8.8, and is used to determine how to set certain fields in an Egress Service Frame that results 

                                                 
7 In MEF 10.3 [24] this Service Attribute is called CE-VLAN CoS Preservation Service Attribute. 



  Subscriber Ethernet Service Attributes 

MEF 10.4 © MEF Forum 2018.  Any reproduction of this document, or any portion thereof, shall 

contain the following statement: "Reproduced with permission of MEF Forum."  No user 

of this document is authorized to modify any of the information contained herein. 

Page 30 

 

from this Ingress Service Frame, as described by the EVC EP Egress Map Service Attribute 

(Section 10.7). It can also be used to indicate a Bandwidth Profile Flow (Section 12). 

Discard is 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 Name Discard, is mandated to be discarded per [R119]. 

Table 4 shows an example of the value of the EVC List of Class of Service Names Service At-

tribute. 

 

Platinum 

Gold 

Silver 

Discard 

Table 4 ï Example Value for the EVC List of Class of Service Names Service Attribute 

Note that the value of the EVC EP Ingress Class of Service Map Service Attribute (Section 10.5) 

can be such that the Class of Service Names for Service Frames mapped to an EVC EP includes 

only a strict subset of the entries in the value of the EVC List of Class of Service Names Service 

Attribute for the EVC that associates the EVC EP. In other words, not all entries in the value of 

the EVC List of Class of Service Names Service Attribute for an EVC need to be available at 

every EVC EP associated by the EVC. 

8.8 EVC Service Level Specification Service Attribute 

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

vice level, in terms of Performance Objectives, agreed between the Service Provider and the 

Subscriber as part of the Service Level Agreement. A given SLS might contain 0, 1, or more Per-

formance Objectives for each Performance Metric. 

Throughout this document, numeric ranges are denoted as follows: ᾀ ÉÎ ὼȟώ means ὼ ᾀ ώ, 
ᾀ ÉÎ ὼȟώ means ὼ ᾀ ώ, ᾀ ÉÎ ὼȟώ means ὼ ᾀ ώ, and ᾀ ÉÎ ὼȟώ means ὼ ᾀ ώ. 

The value of the EVC Service Level Specification Service Attribute (SLS) is either None or a 3-

tuple of the form ộὸίȟὝȟὅὔỚ where: 

¶ ὸί is a time that represents the date and time for the start of the SLS.8 

¶ Ὕ is a time duration, e.g., 1 month, 2 weeks, that is used in conjunction with ὸί to 

specify time intervals for determining when Performance Objectives are met. 

Note that the units for Ὕ are not constrained; in particular, 1 month is an allowable 

value for Ὕ, corresponding 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. 

¶ ὅὔ is a non-empty list of 5-tuples of the form ộὅέὛͅὔὥάὩȟЎὸȟὅȟὲȟὖὓỚ where 

                                                 
8 Note that ὸί is the start of the SLS and might not be the time that a service is first turned up. 
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- ὅέὛͅὔὥάὩ is a Class of Service Name contained in the value of the EVC List of 

Class of Service Names Service Attribute (Section 8.7) and is not Discard. 

- Ўὸ is a time duration much smaller than Ὕ, e.g., 10 seconds. 

- ὅ is a real number in the range πȟρ used as a threshold to determine whether a given 

time interval Ўὸ (Section 8.8.1.3) has high loss. 

- ὲ is an integer ρ, used to identify how many consecutive Ўὸ intervals must have 

high loss to trigger a change in Availability. 

- ὖὓ is a non-empty list where each element in the list consists of a Performance Met-

ric Name, a list of parameter values specific to the definition of the Performance Met-

ric, and a Performance Objective. 

[R23] A Class of Service Name MUST appear at most once in the value of ὅὔ. 

Figure 10 shows an example of the value for the EVC Service Level Specification Service At-

tribute. Some observations: 

¶ Performance Metrics and Objectives are specified for the Gold and Silver Class of 

Service Names for the EVC. If Straw is also in the value of the EVC List of Class 

of Service Names Service Attribute, this SLS example does not specify Perfor-

mance Objectives for Straw. 

¶ A single value of ὸί and a single value of Ὕ apply to all Class of Service Names. 

¶ Different values of Ўὸȟὅȟ ÁÎÄ ὲ apply to Gold and Silver. 

¶ Two instances of the One-way Delay Performance Metric apply to Gold. There is 

a different set of ordered EVC EP pairs (Section 8.8.1.1), a different percentile 

(Section 8.8.2), and a different objective for each instance. This could be due to 

EVC EP c being geographically distant from EVC EPs a and b. 

¶ The One-way Frame Delay Range Performance Metric and the One-way Availa-

bility Performance Metric along with corresponding objectives apply to Gold. 

¶ The One-way Availability Performance Metric applies to Silver. 
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<9/13/2017 12:03:11 GMT, 1 month, CN>

<Gold, 10 seconds, 0.5, 5, PM>

<Silver, 1 minute, 0.9, 1, PM>

<One-way Delay, {<a,b>,<b,a>}, 95%, 40 ms>

<One-way Delay, {<a,c>,<c,a>,<b,c>,<c,b>}, 90%, 150 ms>

<One-way Frame Delay Range, {<a,b>,<b,a>,<a,c>,<c,a>,<b,c>,<c,b>}, 80%, 10 ms>

<One-way Availability, {<a,b>,<b,a>,<a,c>,<c,a>,<b,c>,<c,b>}, 95%>

<One-way Availability, {<a,b>,<b,a>,<a,c>,<c,a>,<b,c>,<c,b>}, 99%>

Ὕ

Ўὸ ὅ ὲ

Performance Metric Name S Objective

ὸί

 

Figure 10 ï EVC Service Level Specification Service Attribute Value Example 

A Performance Metric is a quantitative characterization of Service Frame delivery quality expe-

rienced by the Subscriber. This section specifies the following Performance Metrics all of which 

apply to a single EVC: 

¶ One-way Frame Delay Performance Metric (Section 8.8.2), 

¶ One-way Mean Frame Delay Performance Metric (Section 8.8.3), 

¶ One-way Frame Delay Range Performance Metric (Section 8.8.4), 

¶ One-way Inter-Frame Delay Variation Performance Metric (Section 8.8.5), 

¶ One-way Frame Loss Ratio Performance Metric (Section 8.8.6), 

¶ One-way Availability Performance Metric (Section 8.8.7), 

¶ One-way High Loss Intervals Performance Metric (Section 8.8.8), 

¶ One-way Consecutive High Loss Intervals Performance Metric (Section 8.8.9), 

¶ One-way Composite Performance Metric (Section 8.8.10), and 

¶ One-way Group Availability Performance Metric (Section 8.8.11). 

Section 11 defines the Performance Metric for the Multiple EVC Service Level Specification 

Service Attribute. 
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Each Performance Metric has an associated Performance Objective whose value reflects the 

agreed Service Frame delivery quality. For example, for the One-way Mean Frame Delay Per-

formance Metric (Section 8.8.3), 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 the Performance Objective for that 

Performance Metric as specified in the following sections. 

These Performance Metrics describe the performance experienced by the Subscriber who is the 

user of the EVC. Methods for the Service Provider and the Subscriber to monitor the EVC per-

formance to estimate this user experience are beyond the scope of this document. Methods for 

monitoring performance can be found in MEF 35.1 [34]. 

[R25] If ὖὓ contains multiple entries with a given Performance Metric Name, then for 

any two such entries, at least one of the parameter values MUST be different. 

ὖὓ can contain multiple entries with a given Performance Metric Name, but as per [R25], one or 

more of the parameter values associated with each objective for a given Performance Metric 

Name need to be different from each other. For example, ὖὓ could contain two objectives for 

the One-way Frame Delay Performance Metric each corresponding to a different value of the 

percentile ὖὨ (see Section 8.8.2). 

 Key SLS Definitions, Concepts, and Notation 

This section describes definitions, concepts, and notation used throughout Section 8.8. 

8.8.1.1 Parameters ╢ and ╒▫╢ͅ╝╪□▄ 

The parameter Ὓ is used in most of the Performance Metric definitions. Ὓ is a non-empty set of 

ordered pairs of EVC EP Identifiers taken from the value of the EVC List of EVC EPs Service 

Attribute (Section 8.2). Ὓ is represented by 

ộὭȟὮỚȿ Ὥ and Ὦ are in the value of the EVC List of EPs Service Attribute and Ὥ Ὦ 

Note that for a given entry in ὖὓ, Ὓ can contain one, some, or all of the possible ordered EVC 

EP pairs in the EVC. 

[R26] For each ordered EVC EP pair ộὼȟώỚɴ Ὓ, at least one of the EVC EPs MUST 

be a Root EVC EP (Section 10.3). 

Consider ὅὔ ộὋέὰὨȟρπ ίὩὧέὲὨίȟπȢυȟτȟὖὓỚ, Figure 11 shows an example value for ὖὓ in 

this 5-tuple. 

 

ὖὓ
/ÎÅȤ×ÁÙ &ÒÁÍÅ ,ÏÓÓ 2ÁÔÉÏȟộὼȟώỚȟπȢπςϷ

/ÎÅȤ×ÁÙ &ÒÁÍÅ ,ÏÓÓ 2ÁÔÉÏȟộώȟὼỚȟπȢπρϷ
 

Figure 11 ï Example of a Value for PM 
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In this example, the first item in each element is the Performance Metric Name, i.e., One-way 

Frame Loss Ratio (Section 8.8.6). The second item is Ὓ. The third item is the Performance Ob-

jective. In this example, Ὓ varies from entry to entry. Note that the Class of Service Name for 

this ὖὓ is Gold per the value of ὅὔ. 

Figure 12 shows an example value for ὖὓ in the case of ὅὔ ộὛὭὰὺὩὶȟρπ ίὩὧέὲὨίȟπȢυȟτȟὖὓỚ. 
Note that the objective (0.05%) for Silver is different from that for Gold (0.01%) in Figure 11. 

ὖὓ One-way Frame Loss Ratio,ộὼȟώỚȟộώȟὼỚȟπȢπυϷ 

Figure 12 ï Another Example of a Value for PM 

8.8.1.2 SLS Notation 

In Sections 8.8.2 through 8.8.9, Section 8.8.11, and Section 11, numerous mathematical func-

tions are introduced. The following notational conventions are used: 

¶ A subscript always represents an index, e.g., Ὕȟὰ πȟρȟςȟȣ (Section 8.8.1.3). 

¶ Dependencies are indicated via the arguments in each function, e.g., ὃὝộὭȟὮỚȟὝ  

means that the value of the function depends on ộὭȟὮỚ and Ὕ (Section 8.8.1.3). 

¶ All functions depend on ὅέὛͅὔὥάὩȟЎὸȟὅȟ ÁÎÄ ὲ but, for simplicity, these de-

pendencies are not explicitly indicated in the functional notation. 

¶ Performance Objectives are represented by symbols with a ñhatò, e.g., Ὠ (Section 

8.8.2). 

¶ A function value that is to be compared to a Performance Objective is indicated 

by a ñbarò, e.g., ὨӶὛȟὖὨȟὝ  (Section 8.8.2). 

The above notation is not used in Section 8.8.10 because it would cause the equations and figures 

to become unwieldy. 

8.8.1.3 Time Interval Sequences, Available Time, and Maintenance Interval 

For each CoS_Name in ὅὔ, the time interval sequence ЎὸȟὯ πȟρȟςȟȣ  is used where 

Ўὸ ὸίὯЎὸȟὸί Ὧ ρЎὸ 

Ўὸ is from the item in ὅὔ with CoS_Name. Note that Ўὸ can be different for different Class of 

Service Names. 

For the SLS, the sequence Ὕȟὰ πȟρȟςȟȣ  is used where 

Ὕ ὸίὰὝȟὸί ὰ ρὝ 

Each element of Ὕ  is used for assessing the success of the EVC in meeting the Performance 

Objectives of the SLS. 
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For most of the Performance Metrics in the SLS, the Performance Objective only applies to In-

gress Service Frames that arrive at the Service during Available Time. Informally, Available 

Time is a set of time intervals, contained in some longer time interval, when the service is con-

sidered available for use. Formally, Available Time is defined for each CoS_Name in ὅὔ and for 

each possible ordered pair of EVC EPs ộὭȟὮỚȟὭ Ὦ in the EVC as follows. 

For a given ordered EVC EP pair ộὭȟὮỚ and a given CoS_Name in ὅὔ, each Ўὸ is defined to be 

either Available or Unavailable and this is represented by ὃộὭȟὮỚȟЎὸ  where ὃộὭȟὮỚȟЎὸ ρ 
means that Ўὸ is Available and ὃộὭȟὮỚȟЎὸ π means that Ўὸ is Unavailable. 

Informally, Available Time is based on frame loss during a sequence of consecutive small time 

intervals. When the previous sequence was defined as available, if the 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 available. On the other 

hand, when the previous sequence 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 unavailable. The formal definition 

follows. The definition of ὃộὭȟὮỚȟЎὸ  is based on the frame loss ratio function ὪὰὶộὭȟὮỚȟЎὸ  

which is defined as follows. 

For a given ordered EVC EP pair ộὭȟὮỚ, a given CoS_Name, and a Ўὸ, let ὍộὭȟὮỚȟЎὸ  be the 

number of Ingress Service Frames that meet the following conditions: 

¶ The Service Frame arrives at the UNI where EVC EP Ὥ is located and its Service 

Frame Arrival Time is within the time interval Ўὸ, 

¶ Each Service Frame maps to EVC EP Ὥ via the value of the EVC EP Map Service 

Attribute (Section 10.4). 

¶ Each Service Frame is intended to be delivered to the EVC EP Ὦ according to the 

value of the EVC Data Service Frame Disposition Service Attribute (Section 8.4), 

¶ Each Service Frame is not discarded per [R82], [R119], [R141], [D1], [D2], [D6], 

or [O4], 

¶ Each Service Frame has the given CoS_Name via the value of the EVC EP In-

gress Class of Service Map Service Attribute (Section 10.5), 

¶ Each Service Frame that is subject to an Ingress Bandwidth Profile has an Ingress 

Bandwidth Profile color declaration equal to Green, and 

¶ Each Ingress Service Frame that is not subject to an Ingress Bandwidth Profile 

has the Color Green per the value of the EVC EP Color Map Service Attribute 

(Section 10.6). 

Let ὉộὭȟὮỚȟЎὸ  be the number of unique (not duplicate) Egress Service Frames where each 

Service Frame is the first, unerrored Egress Service Frame that is mapped to the EVC EP Ὦ at the 

UNI where EVC EP Ὦ is located that results from a frame counted in ὍộὭȟὮỚȟЎὸ . Then 
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ὪὰὶộὭȟὮỚȟЎὸ

ὍộὭȟὮỚȟЎὸ ὉộὭȟὮỚȟЎὸ

ὍộὭȟὮỚȟЎὸ
 if ὍộὭȟὮỚȟЎὸ π

π otherwise                                                                      

 

In the case of a Multipoint-to-Multipoint EVC or a Rooted-Multipoint EVC, the Subscriber and 

the Service Provider can agree to define ὪὰὶộὭȟὮỚȟЎὸ  as 

ὪὰὶộὭȟὮỚȟЎὸ
ὍộὭȟὮỚȟЎὸ ὉộὭȟὮỚȟЎὸ

ὍộὭȟὮỚȟЎὸ
 if ὍộὭȟὮỚȟЎὸ π

π otherwise                                                                      

 

where ὍộὭȟὮỚȟЎὸ ὍộὭȟὮỚȟЎὸ ὈộὭȟὮỚȟЎὸ  and ὈộὭȟὮỚȟЎὸ  is the number of frames dis-

carded by the Service Provider in order to conform to either the MAC Data Rate of the UNI 

where EVC EP Ὦ is located or an Egress Bandwidth Profile (if one is used) at the UNI where 

EVC EP Ὦ is located. Such frame drops may occur anywhere in the network, not just near the 

egress UNI. One example of this could be where an Egress Bandwidth Profile is implemented by 

applying a policer or shaper on a link within the SP Network. Another example of this could be 

where Green frames for this EVC and Class of Service Name that are intended to be delivered to 

the UNI with EVC EP Ὦ exceed the MAC Data Rate on a link within the network, provided the 

MAC Data Rate of that link is greater than or equal to the MAC Data Rate of 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 where EVC EP Ὦ is located. The details of such an adjustment are beyond the scope of this 

document. 

ὃộὭȟὮỚȟЎὸ  is defined in Figure 13 for Ὧ πȟρȟςȟȣ. 
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( )1,, 1 =D -ktjiA

( ) ,,, Ctjiflr m >D

1,...,1, -++=" nkkkm

( ) ,,, Ctjiflr m ¢D

1,...,1, -++=" nkkkm

( ) 0,, =DktjiA

( )1,, =DktjiA

Yes

No

Yes

No

Yes

No

/*Check availability of previous interval*//*Transition to Available if 

next n intervals have low 

loss*/

/*Transition to Unavailable 

if next n intervals have high 

loss*/

0or =k

Begin

 

Figure 13 ï Flowchart Definition of  ( )ktjiA D,,  for a Given Class of Service Name 

An alternative way of expressing ὃộὭȟὮỚȟЎὸ  for Ὧ π is 

ὃộὭȟὮỚȟЎὸ
π if ὪὰὶộὭȟὮỚȟЎὸ ὅ Ὢέὶ ὥὰὰ ά πȟρȟȣȟὲ ρ
ρ otherwise                                                                        

 

and for Ὧ ρȟςȟȣ is 

ὃộὭȟὮỚȟЎὸ

π ὭὪ ὃộὭȟὮỚȟЎὸ ρ and ὪὰὶộὭȟὮỚȟЎὸ ὅ for all ά ὯȟὯ ρȟȣȟὯ ὲ ρ 

ρ ὭὪ ὃộὭȟὮỚȟЎὸ π and ὪὰὶộὭȟὮỚȟЎὸ ὅ for all ά ὯȟὯ ρȟȣȟὯ ὲ ρ

ὃộὭȟὮỚȟЎὸ   otherwise                                                                                                          

 

In the event of a conflict between the above equations and Figure 13, the content of Figure 13 is 

controlling. 

Recall that ЎὸȟὯ πȟρȟȣ ȟὅȟ ÁÎÄ ὲ can be different for different Class of Service Names. 

The availability for Ўὸ is based on the frame loss ratio during the short interval and each of the 

following ὲ ρ short intervals and the availability of the previous short time interval. In other 

words, a sliding window of width ὲЎὸ is used to define availability. This use of a sliding window 

is similar to that of ITU-T Y.1563. [20]  

Figure 14 presents an example of the determination of the availability for the small time intervals 

with a sliding window of ὲ ρπ small time intervals. 
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Time

( )Ctjiflr m >D,,

( )Ctjiflr m ¢D,,

0tD

10=n

tnD tnD

 

Figure 14 ï Example of the Determination of ( )ktjiA D,,  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 to by the Subscrib-

er and Service Provider during which the EVC may not perform well or at all. Examples of a 

Maintenance Interval include: 

¶ A time interval during which the Service Provider may disable the EVC for net-

work maintenance such as equipment replacement, 

¶ A time interval during which the Subscriber and Service Provider may perform 

joint fault isolation testing, and 

¶ A time interval during which the Service Provider may change service features 

and making the changes may disrupt the EVC. 

Figure 15 shows an example of a Maintenance Interval. 

 

( )Ctjiflr m >D,,

Time

( )Ctjiflr m ¢D,,

0tD

10=n

tnD tnD

( )1,, =DktjiA ( )1,, =DktjiA( ) 0,, =DktjiA

Maintenance Interval

X

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

 

Figure 15 ï Example of a Maintenance Interval  

Note that the definition of ὃộὭȟὮỚȟЎὸ  is independent of the presence of any Maintenance Inter-

val. 
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Let ὡ Ὕ  be the set of all Ўὸôs contained in Ὕ that do not intersect a Maintenance Interval. 

Available Time for the ordered EVC EP pair ộὭȟὮỚ, CoS_Name, and Ὕ denoted by ὃὝộὭȟὮỚȟὝ , 

is defined as 

ὃὝộὭȟὮỚȟὝ ЎὸȿЎὸᶰὡ ὝȟὃộὭȟὮỚȟЎὸ ρ 

Unavailable Time, for the ordered EVC EP pair ộὭȟὮỚ, CoS_Name, and Ὕ denoted by 

ὟὝộὭȟὮỚȟὝ , is defined as 

ὟὝộὭȟὮỚȟὝ ЎὸȿЎὸᶰὡ ὝȟὃộὭȟὮỚȟЎὸ π 

Note that a Ўὸ that intersects a Maintenance Interval is not included in Available Time and not 

included in Unavailable Time. Note that the definition of ὡ Ὕ  means that the boundaries of Ὕ 

and the boundaries of a Maintenance Interval do not have to align with the boundary of a Ўὸ. 

Figure 16 shows the time classifications for the small time intervals ЎὸȢ 

SLS Interval, ╣■

Unavailable Time Available Time
Maintenance 

Intervals
Other Time

 

Figure 16 ï Time Classifications 

In Figure 16, the box labeled Other Time represents the time in Ўὸôs with the following proper-
ties: 

¶ Ўὸ intersects but is not contained within Ὕ, i.e., it intersects with the start or end 

of Ὕ, and 

¶ Ўὸ does not intersect a Maintenance Interval. 

These small time intervals are not in Unavailable Time, not in Available Time and not in a 

Maintenance Interval. Other Time arises because the boundaries of Ὕ do not have to align with a 

boundary of a small time interval. Figure 17 shows an example of three small time intervals that 

are in Other Time when there are no Maintenance Intervals. Note that a Ўὸ that is in Other Time 

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

Ὕ Ὕ
Ўὸ

Other Time Other Time Other Time

Time

 

Figure 17 ï Example of Small Time Intervals in Other Time 

8.8.1.4 Qualified Service Frames 

Informally, Qualified Service Frames are defined as a set of Ingress Service Frames that comply 

with specific criteria and to which most of the Performance Metrics apply. 

Qualified Service Frames are defined as every Service Frame that satisfies the following criteria 

for a given ordered EVC EP pair ộὭȟὮỚ, a given CoS_Name, and a given Ὕ: 

¶ Each Service Frame ingresses at the UNI where EVC EP Ὥ is located, 

¶ Each Service Frame maps to EVC EP Ὥ via the value of the EVC EP Map Service 

Attribute (Section 10.4). 

¶ Each Service Frame is intended to be delivered to the EVC EP Ὦ according to the 

value of the EVC Data Service Frame Disposition Service Attribute (Section 8.4), 

¶ Each Service Frame is not discarded per [R82], [R119], [R141], [D1], [D2], [D6], 

or [O4], 

¶ Each Service Frame arrives at the ingress UNI within the time interval Ὕ, and 

within a time interval Ўὸ that is in Available Time, i.e.,  ЎὸᶰὃὝộὭȟὮỚȟὝ  

(Section 8.8.1.3), 

¶ Each Service Frame has the given CoS_Name (Section 10.5), 

¶ Each Service Frame that is subject to an Ingress Bandwidth Profile has an Ingress 

Bandwidth Profile color declaration equal to Green, and 

¶ Each Service Frame that is not subject to an Ingress Bandwidth Profile has the 

Color Green per the EVC EP Color Map Service Attribute (Section 10.6). 

8.8.1.5 One-way Frame Delay 

The One-way Frame Delay for a Service Frame that ingresses at UNI1 and results in a Service 

Frame that egresses at UNI2 is defined as the time elapsed from the reception by the SP Network 

of the first bit of the Ingress Service Frame at the ingress UNI until the transmission by the SP 

Network of the last bit of the first corresponding Egress Service Frame at the egress UNI. If the 

Service Frame is erroneously duplicated in the SP Network and multiple copies delivered to 
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UNI2, the delay is based on the first such copy delivered. The components of the One-way Frame 

Delay are illustrated in Figure 18. Note that the figure shows ὸ ὸ but  ὸ ὸ is also possible. 

Increasing Time

First bit of the

Service Frame

is received by the 

SP Network at the

ingress UNI (UNI1)

Last bit of the

Service Frame

is received by the 

SP Network at the

ingress UNI (UNI1)

First bit of the

Service Frame

is transmitted by the 

SP Network at the

egress UNI (UNI2)

Last bit of the

Service Frame is

transmitted by the 

SP Network at the

egress UNI (UNI2)

 

Figure 18 ï Components of the One-way Frame Delay for Service Frame 

The definition of One-way Frame Delay for a Service Frame is the one-way9 delay (ὸ ὸ) that 

includes the delays encountered as a result of transmission of the Service Frame across the in-

gress UNI ὸ ὸ  and egress UNI ὸ ὸ . Note that the One-way Frame Delay does not in-

clude delays on the SN side of the UNI, e.g., propagation across a cable attaching an SN router to 

the UNI is not included. 

When the value of the Subscriber UNI Instantiation Service Attribute (Section 9.2) = Physical 

for the ingress UNI, ὸ ὸ  the length of the Service Frame divided by the MAC Data Rate 

of the physical link carrying the Service Frame. When the value of the Subscriber UNI Instantia-

tion Service Attribute (Section 9.2) = Virtual for the ingress UNI, the value of ὸ ὸ π be-

cause [R56] mandates that ὸ ὸ. Similar comments apply to the value of ὸ ὸ  at the 

egress UNI. 

 One-way Frame Delay Performance Metric 

This section defines the One-way Frame Delay Performance Metric. 

[R27] The SLS MUST define the One-way Frame Delay Performance Metric as fol-

lows: 

¶ Let ὨộὭȟὮỚȟὖὨȟὝ  represent the ὖὨ-Percentile, expressed as a percentage in 

πȟρππ, of the One-way Frame Delay for all Qualified Service Frames10 mapped 

to EVC EP i at the UNI where EVC EP i is located that result in an Egress Service 

Frame at the UNI where EVC EP j is located. If there are no such egress frames, 

then ὨộὭȟὮỚȟὖὨȟὝ  0. 

                                                 
9 One-way delay is difficult to measure and therefore one way delay may be approximated from two way measure-

ments. However measurement techniques are beyond the scope of this document. 
10 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
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¶ Then the One-way Frame Delay Performance Metric, denoted by ὨӶὛȟὖὨȟὝ , is 

defined as the maximum value of all of the values ὨộὭȟὮỚȟὖὨȟὝ  for ộὭȟὮỚɴ Ὓ.  

To restate the definition mathematically, let ὈộὭȟὮỚȟὝ  be the set of one-way Frame Delay val-

ues for all Qualified Service Frames mapped to EVC EP i at the UNI where EVC EP i is located 

that result in an Egress Service Frame at the UNI where EVC EP j is located. ὈộὭȟὮỚȟὝ  can be 

expressed as ὈộὭȟὮỚȟὝ Ὠ ộὭȟὮỚȟὝȟὨ ộὭȟὮỚȟὝȟȣȟὨ ộὭȟὮỚȟὝ  where Ὠ ộὭȟὮỚȟὝ  is the 

one-way Frame Delay of the Ὧ  frame and where ὔ is the number of elements in ὈộὭȟὮỚȟὝ . 

Define ὨộὭȟὮỚȟὖὨȟὝ  for ὖὨ π as 

ὨộὭȟὮỚȟὖὨȟὝ άὭὲɴ‏ ὈộὭȟὮỚȟὝȿὖὨ
ρππ

ὔ
Ὅ‏ȟὨ ộὭȟὮỚȟὝ  if ὔ π

π otherwise                                                                                                  

 

where Ὅ‏ȟ‐ is an indicator function defined by 

Ὅ‏ȟ‐
ρ if ‏ ‐   
π otherwise

 

ὨộὭȟὮỚȟὖὨȟὝ  is the minimal delay during the time internal Ὕ that ὖὨ percent of the frames do 

not exceed.  

Then the One-way Frame Delay Performance Metric for an EVC can be expressed as 

ὨӶὛȟὖὨȟὝ  άὥὼὨộὭȟὮỚȟὖὨȟὝȿộὭȟὮỚɴ Ὓ 

Table 5 shows what is contained in a ὖὓ entry for the One-way Frame Delay Performance Met-

ric. 

 

Item Value 

Performance Metric Name One-Way Frame Delay Performance Metric 

Ὓ Non-empty subset of the ordered pairs of EVC EPs 

ὖὨ A percentage in πȟρππ 

Ὠ Performance Objective in time units π 

Table 5 ï PM Entry for the One-way Frame Delay Performance Metric  

[R28] The SLS MUST define the One-way Frame Delay Performance Objective as 

met over Ὕ for a ὖὓ entry of the form in Table 5 if and only if ὨӶὛȟὖὨȟὝ

Ὠ.  

 One-way Mean Frame Delay Performance Metric 

This section defines the One-way Mean Frame Delay Performance Metric. 

[R29] The SLS MUST define the One-way Mean Frame Delay Performance Metric as 

follows: 
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¶ Let ‘ộὭȟὮỚȟὝ  represent the arithmetic mean of One-way Frame Delay for all 

Qualified Service Frames11 mapped to EVC EP i at the UNI where EVC EP i is 

located that result in an Egress Service Frame at the UNI where EVC EP j is lo-

cated. If there are no such egress frames, then ‘ộὭȟὮỚȟὝ π. 

¶ Then the One-way Mean Frame Delay Performance Metric, denoted by ‘ӶὛȟὝ , 

is defined as the maximum value of all of the values ‘ộὭȟὮỚȟὝ  for ộὭȟὮỚɴ Ὓ. 

To restate the definition mathematically, let ὈộὭȟὮỚȟὝ  be the set of one-way Frame Delay val-

ues for all Qualified Service Frames mapped to EVC EP i at the UNI where EVC EP i is located 

that result in an Egress Service Frame at the UNI where EVC EP j is located. ὈộὭȟὮỚȟὝ  can be 

expressed as ὈộὭȟὮỚȟὝ Ὠ ộὭȟὮỚȟὝȟὨ ộὭȟὮỚȟὝȟȣȟὨ ộὭȟὮỚȟὝ  where Ὠ ộὭȟὮỚȟὝ  is the 

One-way Frame Delay of the Ὧ  frame and where ὔ is the number of elements in ὈộὭȟὮỚȟὝ . 

Define ‘ộὭȟὮỚȟὝ  as 

‘ộὭȟὮỚȟὝ

ρ

ὔ
Ὠ ộὭȟὮỚȟὝ if ὔ π

π ὭὪ ὔ π                             

 

Then the One-way Mean Frame Delay Performance Metric for an EVC can be expressed as 

‘ӶὛȟὝ άὥὼ‘ộὭȟὮỚȟὝȿộὭȟὮỚɴ Ὓ 

Table 6 shows what is contained in a ὖὓ entry for the One-way Mean Frame Delay Performance 

Metric. 

 

Item Value 

Performance Metric Name One-way Mean Frame Delay Performance Metric 

Ὓ Non-empty subset of the ordered pairs of EVC EPs 

‘Ƕ Performance Objective in time units π 

Table 6 ï PM Entry for the One-way Mean Frame Delay Performance Metric  

[R30] The SLS MUST define the One-way Mean Frame Delay Performance Objec-

tive as met over Ὕ for a ὖὓ entry of the form in Table 6 if and only if 

‘ӶὛȟὝ ‘Ƕ. 

 One-way Frame Delay Range Performance Metric 

This section defines the One-way Frame Delay Range Performance Metric. 

[R31] The SLS MUST define the One-way Frame Delay Range Performance Metric 

as follows: 

                                                 
11 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
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¶ Let ὨὶộὭȟὮỚȟὖὶȟὝ ὨộὭȟὮỚȟὖὶȟὝ ὨάὭὲộὭȟὮỚȟὝ . The term ὨộὭȟὮỚȟὖὶȟὝ  

represents the ὖὶ-Percentile, expressed as a percentage in πȟρππ, of the One-

way Frame Delay for all Qualified Service Frames12 mapped to EVC EP i at the 

UNI where EVC EP i is located that result in an Egress Service Frame at the UNI 

where EVC EP j is located. ὨάὭὲộὭȟὮỚȟὝ  is the minimum of the One-way 

Frame Delays for all Qualified Service Frames delivered to the UNI where EVC 

EP Ὦ is located resulting from an ingress frame mapped to EVC EP i at the UNI 

where EVC EP Ὥ is located. If there are no such egress frames, then 

ὨὶộὭȟὮỚȟὖȟὝ π. 

¶ Then the One-way Frame Delay Range Performance Metric, denoted by 

ὨὶὛȟὖὶȟὝ , is defined as the maximum value of all of the values of 

ὨὶộὭȟὮỚȟὖȟὝ  for ộὭȟὮỚɴ Ὓ. 

To restate the definition mathematically, let ὈộὭȟὮỚȟὝ  be the set of one-way Frame Delay val-

ues for all Qualified Service Frames13 mapped to EVC EP i at the UNI where EVC EP i is locat-

ed that result in an Egress Service Frame at the UNI where EVC EP j is located. ὈộὭȟὮỚȟὝ  can 

be expressed as ὈộὭȟὮỚȟὝ Ὠ ộὭȟὮỚȟὝȟὨ ộὭȟὮỚȟὝȟȣȟὨ ộὭȟὮỚȟὝ  where Ὠ ộὭȟὮỚȟὝ  is 

the one-way Frame Delay of the Ὧ  frame and where ὔ is the number of elements in 

ὈộὭȟὮỚȟὝ . With ὨάὭὲộὭȟὮỚȟὝ ÍÉÎὨᶰὈộὭȟὮỚȟὝ , define ὨὶộὭȟὮỚȟὖȟὝ  as 

ὨὶộὭȟὮỚȟὖὶȟὝ
ὨộὭȟὮỚȟὖὶȟὝ ὨάὭὲộὭȟὮỚȟὝ if ὔ π
π if ὔ π                                                          

 

where 

ὨộὭȟὮỚȟὖὶȟὝ άὭὲɴ‏ ὈộὭȟὮỚȟὝȿὖὶ
ρππ

ὔ
Ὅ‏ȟὨ ộὭȟὮỚȟὝ  if ὔ π

π otherwise                                                                                                 

 

and where Ὅ‏ȟ‐ is an indicator function defined by 

Ὅ‏ȟ‐
ρ if ‏ ‐   
π otherwise

 

Then the One-way Frame Delay Range Performance Metric for an EVC can be expressed as 

ὨὶὛȟὖὶȟὝ  άὥὼὨὶộὭȟὮỚȟὖὶȟὝȿộὭȟὮỚɴ Ὓ  

Table 7 shows what is contained in a ὖὓ entry for the One-way Frame Delay Range Perfor-

mance Metric. 

 

                                                 
12 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
13 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
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Item Value 

Performance Metric Name One-way Frame Delay Range Performance Metric  

Ὓ Non-empty subset of the ordered pairs of EVC EPs 

ὖὶ A percentage in πȟρππ 

Ὠὶ Performance Objective in time units π 

Table 7 ï PM Entry for the One-way Frame Delay Range Performance Metric  

[R32] The SLS MUST define the One-way Frame Delay Range Performance Objec-

tive as met over Ὕ for a ὖὓ entry of the form in Table 7 if and only if 

ὨὶὛȟὖὶȟὝ Ὠὶ.  

 One-way Inter-Frame Delay Variation Performance Metric 

The One-way Inter-Frame Delay Variation Performance Metric characterizes the difference be-

tween the One-way Frame Delays of pairs of selected Service Frames. 

Let ὥ be the Service Frame Arrival Time of the qth Service Frame at the ingress UNI and let Ў† 

be a short time duration π, then the two Service Frames k and l are selected according to the 

selection criterion: 

ȿὥ ὥȿ Ў† 

Let ὶ be the time Service Frame q is successfully received (last bit of the frame) at the egress 

UNI and let Ὠ be the delay for Service Frame q, then the difference in the delays encountered 

by Service Frame k and Service Frame l is given by Ὠ Ὠ. Define 

ЎὨ ȿὨ Ὠȿ ȿὶ ὥ ὶ ὥȿ ȿὥ ὥ ὶ ὶȿ 

For Ὧ ὰ, a positive value for Ὠ Ὠ implies that the two Service Frames are closer together at 

the egress UNI while a negative value implies that the two Service Frames are further apart at the 

egress UNI. If either or both frames are lost or not delivered due to, for example, FCS violation, 

then the value ЎὨ  is not defined and does not contribute to the evaluation of the One-way Inter-

Frame Delay Variation Performance Metric.  

Figure 19 shows the different times that are related to One-way Inter-Frame Delay Variation Per-

formance Metric. 

Ingress

Egress

▓ ▓ ■■

╪▓ ╪■

►▓ ►■
▀▓ ▀■

ЎⱲ

Time

 

Figure 19 ï One-way Inter -Frame Delay Variation Definition 
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[R33] The SLS MUST define the One-way Inter-Frame Delay Variation Performance 

Metric as follows: 

¶ Let ὨὺộὭȟὮỚȟὖὺȟЎ†ȟὝ  be the ὖὺ-percentile, expressed as a percentage in 

πȟρππ, of the ЎὨ ôs of all Qualified Service Frame pairs where each Qualified 

Service Frame14 ingresses at EVC EP Ὥ and results in an egress frame at EVC EP Ὦ 
and whose difference in Service Frame Arrival Times of each frame in the pair at 

EVC EP Ὥ was Ў†. 

¶ If there are no such pairs of frames for EVC EP i and EVC EP j, then 

ὨὺộὭȟὮỚȟὖὺȟЎ†ȟὝ π. 

¶ Then the One-way Inter-Frame Delay Variation Performance Metric, denoted by 

ὨὺὛȟὖὺȟЎ†ȟὝ , is the maximum of the values ὨὺộὭȟὮỚȟὖὺȟЎ†ȟὝ  for ộὭȟὮỚɴ Ὓ. 

The choice of the value for Ў† can be related to the application timing information. As an exam-

ple for voice applications where voice frames are generated at regular intervals, Ў† may be cho-

sen to be a few multiples of the inter-frame time. 

To restate the definition mathematically, let 

ὠộὭȟὮỚȟЎ†ȟὝ ЎὨ ộὭȟὮỚȟЎ†ȟὝȟЎὨ ộὭȟὮỚȟЎ†ȟὝȟȣȟЎὨ ộὭȟὮỚȟЎ†ȟὝ  

be the set of the absolute value of delay variations for all eligible pairs of Qualified Service 

Frames mapped to the EVC EP Ὥ from the UNI where EVC EP Ὥ is located to the UNI where 

EVC EP Ὦ is located where the difference in the Service Frame Arrival Times of each frame at 

the ingress UNI was Ў†. Define 

ὨὺộὭȟὮỚȟὖὺȟЎ†ȟὝ άὭὲ‏ᶰὠộὭȟὮỚȟЎ†ȟὝȿὖὺ
ρππ

ὔ
Ὅ‏ȟЎὨ ộὭȟὮỚȟЎ†ȟὝ  if ὔ π 

π otherwise                                                                                                                  

 

where ὔ is the number of elements in ὠộὭȟὮỚȟЎ†ȟὝ  and Ὅ‏ȟ‐ is an indicator function defined 

by 

Ὅ‏ȟ‐
ρ if ‏ ‐     
π otherwise  

 

Then a One-way Inter-Frame Delay Variation Performance Metric for an EVC can be expressed 

as 

ὨὺὛȟὖὺȟЎ†ȟὝ  άὥὼὨὺộὭȟὮỚȟὖὺȟЎ†ȟὝȿộὭȟὮỚɴ Ὓ 

Table 8 shows what is contained in a ὖὓ entry for the One-way Inter-Frame Delay Variation 

Performance Metric. 

                                                 
14 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
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Item Value 

Performance Metric Name One-way Inter-Frame Delay Variation Performance Metric 

Ὓ Non-empty subset of the ordered pairs of EVC EPs 

ὖὺ A percentage in πȟρππ 
Ў† A time duration in time units 

Ὠὺ Performance Objective in time units π 

Table 8 ï PM Entry for the One-way Inter -Frame Delay Variation Performance Metric  

[R34] The SLS MUST define the One-way Inter-Frame Delay Variation Performance 

Objective as met over Ὕ for a ὖὓ entry of the form in Table 8 if and only if 

ὨὺὛȟὖὺȟЎ†ȟὝ Ὠὺ. 

 One-way Frame Loss Ratio Performance Metric 

The One-way Frame Loss Ratio Performance Metric characterizes frame loss as a percentage. 

[R35] The SLS MUST define the One-way Frame Loss Ratio Performance Metric as 

follows: 

¶ Let ὍộὭȟὮỚȟὝ  denote the number of ingress Qualified Service Frames15 mapped 

to the EVC EP Ὥ at the UNI where EVC EP Ὥ is located that were intended to have 

been delivered to the UNI where EVC EP Ὦ is located according to the value of 

the EVC Data Service Frame Disposition Service Attribute (Section 8.4).  

¶ Let ὉộὭȟὮỚȟὝ  be the number of unique (not duplicate) Egress Service Frames 

where each Service Frame is the first Egress Service Frame mapped to the EVC 

EP Ὦ at the UNI where EVC EP Ὦ is located that results from a frame counted in 

ὍộὭȟὮỚȟὝ . 

¶ Define ὊὒὙộὭȟὮỚȟὝ
ộȟỚȟ ộȟỚȟ

ộȟỚȟ
ρππ if ὍộὭȟὮỚȟὝ π

π otherwise                                                    
 

¶ Then the One-way Frame Loss Ratio Performance Metric is defined as 

ὊὒὙὛȟὝ  άὥὼὊὒὙộὭȟὮỚȟὝȿộὭȟὮỚɴ Ὓ. 

In the case of a Multipoint-to-Multipoint EVC or a Rooted-Multipoint EVC, the Subscriber and 

the Service Provider can agree to define ὊὒὙộὭȟὮỚȟὝ  as 

ὊὒὙộὭȟὮỚȟὝ
ὍộὭȟὮỚȟὝ ὉộὭȟὮỚȟὝ

ὍộὭȟὮỚȟὝ
ρππ if ὍộὭȟὮỚȟὝ π

π otherwise                                                                   

 

                                                 
15 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
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where ὍộὭȟὮỚȟὝ ὍộὭȟὮỚȟὝ ὈộὭȟὮỚȟὝ  and ὈộὭȟὮỚȟὝ  is the number of frames discarded 

by the Service Provider, in order to conform to either the MAC Data Rate of the UNI where 

EVC EP Ὦ is located or an Egress Bandwidth Profile (if one is used) at the UNI where EVC EP Ὦ 
is located. Such frame drops may occur anywhere in the network, not just near the egress UNI. 

One example of this could be where an Egress Bandwidth Profile is implemented by applying a 

policer or shaper on a link within the network. Another example of this could be where Green 

frames for this EVC and Class of Service Name that are intended to be delivered to the UNI with 

EVC EP Ὦ exceed the MAC Data Rate on a link within the network, provided the MAC Data 

Rate of that link is greater than or equal to the MAC Data Rate of 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 sent to the UNI where 

EVC EP j is located. The details of such an adjustment are beyond the scope of this document. 

Table 9 shows what is contained in a ὖὓ entry for the One-way Frame Loss Ratio Performance 

Metric. 

 

Item Value 

Performance Metric Name One-way Frame Loss Ratio Performance Metric  

Ὓ Non-empty subset of the ordered pairs of EVC EPs 

ὊὒὙ Performance Objective expressed as a percentage 

Table 9 ï PM Entry  for the One-way Frame Loss Ratio Performance Metric  

[R36] The SLS MUST define the One-way Frame Loss Performance Objective as met 

over Ὕ for a ὖὓ entry of the form in Table 9 if and only if ὊὒὙὛȟὝ ὊὒὙ. 

 One-way Availability Performance Metric 

The One-way Availability Performance Metric is the percentage of time which is Available Time 

(Section 8.8.1.3). The precise definition is presented in the following paragraphs. As an example, 

suppose the Performance Objective for the One-way Availability Performance Metric is 99.9% 

when the duration of Ὕ σπ days. If there is no Maintenance Interval (Section 8.8.1.3) this ob-

jective will allow the service to be unavailable for approximately 43 minutes out of the σπ days. 

For a given ộὭȟὮỚɴ Ὓ, a given CoS_Name,16 and a given Ὕ, define 

ὃộὭȟὮỚȟὝ ρππ
ȿὃὝộὭȟὮỚȟὝȿ

ȿὡ Ὕȿ
 if ȿὡ Ὕȿ π

π otherwise                                         

 

where the sets ὃὝộὭȟὮỚȟὝ  and ὡ Ὕ  are defined in Section 8.8.1.3 and ȿȿ represents the 

number of elements in a set. Note that by the definitions in Section 8.8.1.3, Ўὸôs that intersect a 
Maintenance Interval are not included in the calculation of ὃὝộὭȟὮỚȟὝ . 

[R37] The SLS MUST define the One-way Availability Performance Metric as: 

                                                 
16 The Class of Service Name used is the ὅέὛͅὔὥάὩ used in the CN 5-tuple in which the Performance Metric re-

sides. 
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ὃӶὛȟὝ άὭὲὃộὭȟὮỚȟὝȿộὭȟὮỚɴ Ὓ 

Table 10 shows what is contained in a ὖὓ entry for the One-way Availability Performance Met-

ric. 

 

Item Value 

Performance Metric Name One-way Availability Performance Metric  

Ὓ Non-empty subset of the ordered EVC EP pairs 

ὃ Performance Objective expressed as a percentage 

Table 10 ï PM Entry for the One-way Availability Performance Metric  

[R38] The SLS MUST define the One-way Availability Performance Objective as met 

over Ὕ for a ὖὓ entry of the form in Table 10 if and only if ὃӶὛȟὝ ὃ. 

 One-way High Loss Intervals Performance Metric 

The One-way High Loss Intervals Performance Metric is a count of the number of Ўὸôs that are 
in Available Time (Section 8.8.1.3) for a given Ὕ and that have a high frame loss. When Ўὸ ρ 
second, it is analogous to the definition of ñSeverely Errored Secondsò (SES) defined in Section 

9 of ITU Recommendation Y.1563 [20]. 

Section 8.8.9 defines a related Performance Metric called the One-Way Consecutive High Loss 

Intervals Performance Metric. Figure 20 illustrates how the One-way High Loss Intervals Per-

formance Metric and the One-way Consecutive High Loss Intervals Performance Metric fit into 

the hierarchy of time and other attributes. 

SLS Interval, ╣■

Unavailable Time Available Time

High Loss 
Intervals

Consecutive High 
Loss Intervals

Non-Consecutive 
High Loss 
Intervals

Non-High Loss 
Intervals

Maintenance 
Intervals

Other Time

 

Figure 20 ï Hierarchy of Time 
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For a given ộὭȟὮỚɴ Ὓ, a given CoS_Name,17 and a given C,18 the high loss state of Ўὸ contained 

in Ὕ is represented by ὌộὭȟὮỚȟЎὸȟὝ  that is defined as 

ὌộὭȟὮỚȟЎὸȟὝ
ρ if ЎὸᶰὃὝộὭȟὮỚȟὝ and ὪὰὶộὭȟὮỚȟЎὸ ὅ
π otherwise                                                         

 

where ὃὝộὭȟὮỚȟὝ  and ὪὰὶộὭȟὮỚȟЎὸ  are defined in Section 8.8.1.3. Recall that ЎὸȟὯ
πȟρȟȣ  ÁÎÄ ὅ can be different for different Class of Service Names. 

For a given ộὭȟὮỚɴ Ὓ and a given CoS_Name, the count of High Loss Intervals, ὌὒộὭȟὮỚȟὝ , is 

defined as 

ὌὒộὭȟὮỚȟὝ ὌộὭȟὮỚȟЎὸȟὝ
Ў ᶰ ộȟỚȟ

 

[R39] The SLS MUST define the One-way High Loss Intervals Performance Metric 

as: 

ὌὒὛȟὝ άὥὼὌὒộὭȟὮỚȟὝȿộὭȟὮỚɴ Ὓ 

Table 11 shows what is contained in a ὖὓ entry for the One-way High Loss Intervals Perfor-

mance Metric. 

 

Item Value 

Performance Metric Name One-way High Loss Intervals Performance Metric 

Ὓ Non-empty subset of the ordered EVC EP pairs 

Ὄὒ Performance Objective expressed as a non-negative integer 

Table 11 ï PM Entry for the One-way High Loss Intervals Performance Metric  

[R40] The SLS MUST define the One-way High Loss Intervals Performance Objec-

tive as met over Ὕ for a ὖὓ entry of the form in Table 11 if and only if 

ὌὒὛȟὝ Ὄὒ. 

 One-way Consecutive High Loss Intervals Performance Metric 

The One-way Consecutive High Loss Intervals Performance Metric is a count of the number of 

runs of consecutive Ўὸôs that are in Available Time (Section 8.8.1.3) and that have a high frame 

loss. When Ўὸ ρ second, it is analogous to the definition of Consecutive Severely Errored 

Seconds defined in Annex B of ITU Recommendation Y.1563 [20]. 

For a given ộὭȟὮỚɴ Ὓ, a given CoS_Name,19 a given Ὕ, a given n,20 and an integer ὴ such that 

ρ ὴ ὲ, the count of Consecutive High Loss Intervals is denoted by ὄộὭȟὮỚȟὴȟὝ  and de-

fined by the flow chart in Figure 21. Note that ὌộὭȟὮỚȟὝ  is defined in Section 8.8.8. 

                                                 
17 The Class of Service Name used is the ὅέὛͅὔὥάὩ used in the CN 5-tuple in which the Performance Metric re-

sides. 
18 C is the parameter  in the CN 5-tuple in which the Performance Metric resides. 
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Begin

( ) kpkqTtjiH lq ,...,1,1,,, +-==D

( ) ,1,,, =D - lpk TtjiH

End

No

No

No

Yes

Yes

Yes

/*Counter = 0 at start of Tl*/

/*p consecutive  High Loss

intervals?*/

/*Existing consecutive run?*/

/*Increment counter*/

ὄ ὭȟὮȟὴȟὝ π

 

Figure 21 ï Determining and Counting Consecutive High Loss Intervals for a Given Class of Service Name 

Recall that ЎὸȟὯ πȟρȟȣ ȟ ὅȟ ÁÎÄ ὲ can be different for different Class of Service Names. 

Figure 22 shows an example that depicts the Consecutive High Loss Intervals counting processes 

when there is no Maintenance Interval. Note that ὃộὭȟὮỚȟЎὸ  is defined in Section 8.8.1.3 and 

ὌộὭȟὮỚȟЎὸȟὝ  is defined in Section 8.8.8. 

                                                                                                                                                             
19 The Class of Service Name used is the ὅέὛͅὔὥάὩ used in the CN 5-tuple in which the Performance Metric re-

sides. 
20 n is the parameter  in the CN 5-tuple in which the Performance Metric resides. 
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( )Ctjiflr m >D,,

Time

( )Ctjiflr m ¢D,,

0tD

3,10 == pn

( )ktjiA D,,

0 0 0 1 1 11 1 0 1 1 1 0 1 0 0 0 10 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 10 1 0 0 0 0( )lk TtjiH ,,, D

0 0 0 0 0 11 1 1 1 1 2 2 2 2 2 2 12 2 2 2 2 2 2 2 2 2 2 12 2 2 2 2 2 2 2 2 2 2 12 2 2 2 2 2

tnD tnD

Increment Consecutive High Loss Intervals count

1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 10 0 0 0 0 0 0 0 0 0 0 10 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1

 

Figure 22 ï Example of Counting Consecutive High Loss Intervals 

[R41] The SLS MUST define the One-way Consecutive High Loss Intervals Perfor-

mance Metric as: 

ὄὛȟὴȟὝ άὥὼὄộὭȟὮỚȟὴȟὝȿộὭȟὮỚɴ Ὓ 

Table 12 shows what is contained in a ὖὓ entry for the One-way Consecutive High Loss Inter-

vals Performance Metric. 

 

Item Value 

Performance Metric Name One-way Consecutive High Loss Intervals Performance Metric 

Ὓ Non-empty subset of the ordered EVC EP pairs 

ὴ An integer ρ and ὲ 

ὄ Performance Objective expressed as a non-negative integer 

Table 12 ï PM Entry for the One-way Consecutive High Loss Intervals Performance Metric  

[R42] The SLS MUST define the One-way Consecutive High Loss Intervals Perfor-

mance Objective as met over Ὕ for a ὖὓ entry of the form in Table 12 if and 

only if ὄὛȟὴȟὝ ὄ. 

 One-way Composite Performance Metric 

The One-way Composite Performance Metric is expressed as the percentage of Ўὸ time inter-

vals contained in time interval Ὕ, that are deemed to have Acceptable Performance. Acceptable 

Performance for a short time interval, Ўὸ , is based on a combination of three frame delivery 

characteristics (Composite One-way Frame Delay, Composite One-way Frame Delay Variation 

and Composite One-way Frame Loss). Composite One-way Frame Delay Variation is the differ-

ence in delay for Service Frames sent one right after the other. (The precise definition is present-

ed in the following paragraphs.) The combination of three frame delivery characteristics for the 

short time interval, Ўὸ, is denoted as the Composite Performance Indicator, ὅὖὍ, which is de-

fined in following paragraphs. Note that the definition of Acceptable Performance for a Ўὸ is 

different from the definition of Available Time (Section 8.8.1.3). Also note that: 
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¶ The Composite One-way Frame Delay characteristic is different from the One-

way Frame Delay Performance Metric (Section 8.8.2) and it is different from the 

One-way Mean Frame Delay Performance Metric (Section 8.8.3), 

¶ The Composite One-way Frame Delay Variation characteristic is different from 

the One-way Frame Delay Range Performance Metric (Section 8.8.4) and it is dif-

ferent from the One-way Inter-Frame Delay Variation Performance Metric (Sec-

tion 8.8.5), and 

¶ The Composite One-way Frame Loss characteristic is different from the One-way 

Frame Loss Ratio Performance Metric (Section 8.8.6). 

Using the SLS Notation (Section 8.8.1.2) 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 expressions used in specifying the One-way Composite Performance Metric can be deduced 

by tracing through the derivations. 

An example of the use of the One-way Composite Performance Metric for clock synchronization 

is presented in Appendix E. 

Informally, the One-way Composite Performance Metric is based on Composite Performance 

Indicator values during a sequence of consecutive short time intervals. When the previous se-

quence was defined as Acceptable, if the Composite Performance Indicator exceeds its pre-set 

threshold for each short time interval in the current sequence, then the short time interval at the 

beginning of the current sequence is defined as Unacceptable; otherwise it is defined as Ac-

ceptable. On the other hand, when the previous sequence was defined as Unacceptable, if the 

Composite Performance Indicator is within its threshold for each short time interval in the cur-

rent sequence, then the short time interval at the beginning of the current sequence is defined as 

Acceptable; otherwise, it is defined as Unacceptable. The formal definition follows. 

The following parameters are specific to the definition of the One-way Composite Performance 

Metric: 

¶ Ὗ ÉÎ πȟρ, the Composite Performance Indicator threshold which if exceeded 

suggests an unacceptable time interval. 

¶ ὡὪὰπ ÏÒ ρ, the indicator for Composite One-way Frame Loss. 

¶ ὡὪὨ π ÏÒ ρ, the indicator for Composite One-way Frame Delay. 

¶ ὡὪὨὺπ ÏÒ ρ, the indicator for Composite One-way Frame Delay Variation. 

¶ Ὀὒ π, the Composite One-way Frame Delay threshold in time units. 

¶ ὐὸπ, the Composite One-way Frame Delay Variation threshold in time units. 

For a given ộὭȟὮỚɴ Ὓ, a given Ὕ, and a given CoS_Name, Ўὸ is defined to be either Acceptable 

or Unacceptable. This is represented by ὃὅộὭȟὮỚȟЎὸȟὝ  where ὃὅộὭȟὮỚȟЎὸȟὝ ρ means 
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that Ўὸ is Acceptable and ὃὅộὭȟὮỚȟЎὸȟὝ π means that Ўὸ is Unacceptable. 

ὃὅộὭȟὮỚȟЎὸȟὝ  is based on the Composite Performance Indicator, ὅὖὍộὭȟὮỚȟЎὸȟὝ , over a 

number of consecutive short time intervals.  

For a given ộὭȟὮỚɴ Ὓ, a given CoS_Name, and a given Ὕ, the Composite Performance Indicator, 

ὅὖὍộὭȟὮỚȟЎὸȟὝ , is based on the frame delivery characteristics of ingress Qualified Service 

Frames21 (Section 8.8.1.4) mapped to the EVC EP Ὥ at the ingress UNI where EVC EP Ὥ is locat-

ed that are intended to be delivered to the egress UNI where EVC EP Ὦ is located according to 

the value of the EVC Data Service Frame Disposition Service Attribute (Section 8.4), during the 

short time interval, Ўὸ. The short time interval, Ўὸ, is considered as an unacceptable interval if 

ὅὖὍộὭȟὮỚȟЎὸȟὝ Ὗ. 

For a given ộὭȟὮỚɴ Ὓ, a given CoS_Name, and a given Ὕ, let ὓộὭȟὮỚȟЎὸȟὝ  be the number of 

ingress Qualified Service Frames that are mapped to EVC EP Ὥ, are intended to be delivered to 

EVC EP Ὦ according to the value of the EVC Data Service Frame Disposition Service Attribute 

(Section 8.4), and arrive at the UNI during Ўὸ. Let these ingress Qualified Service Frames be 

numbered ρȟςȟȣȟὓộὭȟὮỚȟЎὸȟὝ , where Qualified Service Frame ὴ arrived at the ingress UNI 

before Qualified Service Frame ή if and only if ὴ ή. 

Note that by the definition of Qualified Service Frames (Section 8.8.1.4), for a given Ὕ, ingress 

Qualified Service Frames can only occur during a ЎὸᶰὃὝộὭȟὮỚȟὝ  which means that Ўὸ is 

contained in Ὕ. Thus if ЎὸÎὃὝộὭȟὮỚȟὝ , then ὓộὭȟὮỚȟЎὸȟὝ π. 

Let ὔộὭȟὮỚȟЎὸȟὝ  be the number of unique (not duplicate) Egress Service Frames where each 

Service Frame is the first unerrored Egress Service Frame at the UNI where EVC EP Ὦ is located 

that results from a frame counted in ὓộὭȟὮỚȟЎὸȟὝ . A frame is considered lost if the ingress 

Qualified Service Frame does not result in an egress frame at the UNI where EVC EP Ὦ is locat-

ed. 

Let άᶰρȟςȟȣȟὓộὭȟὮỚȟЎὸȟὝ  and ὓộὭȟὮỚȟЎὸȟὝ π. Then the Frame Loss Characteris-

tic, ὪὰάȟộὭȟὮỚȟЎὸȟὝ , is defined as 

ὪὰάȟộὭȟὮỚȟЎὸȟὝ
ρ if frame ά is lost       
π if frame ά is not lost

 

Let ὨάȟộὭȟὮỚȟЎὸȟὝ  equal the One-way Frame Delay for frame ά. Then the Frame Delay 

Characteristic, ὪὨάȟộὭȟὮỚȟЎὸȟὝ , is defined as 

ὪὨάȟộὭȟὮỚȟЎὸȟὝ
ρ if ὪὰάȟộὭȟὮỚȟЎὸȟὝ ρ and  dm,ội,jỚ,ætk,Tl Ὀὒ
π otherwise                                                                       

 

When both frame ά and frame ά ρ are not lost, let ὨὺάȟộὭȟὮỚȟЎὸȟὝ
ȿὨάȟộὭȟὮỚȟЎὸȟὝ Ὠά ρȟộὭȟὮỚȟЎὸȟὝȿ for ά ρ. Then the Frame Delay Variation 

Characteristic, ὪὨὺάȟộὭȟὮỚȟЎὸȟὝ , is defined as 

                                                 
21 The Class of Service Name used in the definition of Qualified Service Frames is the ὅέὛͅὔὥάὩ used in the CN 5-

tuple in which the Performance Metric resides. 
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ὪὨὺάȟộὭȟὮỚȟЎὸȟὝ
ρ if ὺộὭȟὮỚȟЎὸȟὝ=ρ and ὨὺάȟộὭȟὮỚȟЎὸȟὝ ὐὸ and ά ρ
π otherwise                                                                                    

 

where 

ὺάȟộὭȟὮỚȟЎὸȟὝ
ρ if ὪὰάȟộὭȟὮỚȟЎὸȟὝ ρ and Ὢὰά ρȟộὭȟὮỚȟЎὸȟὝ ρ and ά ρ
π otherwise                                                                                                  

 

Note that the above characteristics are undefined when ὓộὭȟὮỚȟЎὸȟὝ π. 

The Composite Performance Indicator, ὅὖὍộὭȟὮỚȟЎὸȟὝ , is a ratio of the number of characteris-

tics with value of ρ to the number of all characteristics during the short time interval, Ўὸ.  

In order to fit the expression for ὅὖὍộὭȟὮỚȟЎὸȟὝ  on a single line, the following intermediate 

expressions are defined. 

For ὓộὭȟὮỚȟЎὸȟὝ π, 

ὤὰộὭȟὮỚȟЎὸȟὝ  ὡὪὰ ὪὰάȟộὭȟὮỚȟЎὸȟὝ
ộȟỚȟЎ ȟ

 

ὤὰộὭȟὮỚȟЎὸȟὝ  is the number of frames that are lost going from EVC EP i to EVC EP j during 

Ўὸ multiplied by ὡὪὰ. 

For ὓộὭȟὮỚȟЎὸȟὝ π, 

ὤὨộὭȟὮỚȟЎὸȟὝ  ὡὪὨ ὪὨάȟộὭȟὮỚȟЎὸȟὝ
ộȟỚȟЎ ȟ

 

ὤὨộὭȟὮỚȟЎὸȟὝ  is the number of frames going from EVC EP i to EVC EP j during Ўὸ that 

have unacceptable delay multiplied by ὡὪὨ. 

ὤὨὺộὭȟὮỚȟЎὸȟὝ  ὡὪὨὺ ὪὨὺάȟộὭȟὮỚȟЎὸȟὝ
ộȟỚȟЎ ȟ

 ÉÆ ὓộὭȟὮỚȟЎὸȟὝ ρ

π ÏÔÈÅÒ×ÉÓÅ                                                                                                        

 

ὤὨὺộὭȟὮỚȟЎὸȟὝ  is the number of frame pairs going from EVC EP i to EVC EP j during Ўὸ 

that have unacceptable delay variation multiplied by ὡὪὨὺ. 

For ὓộὭȟὮỚȟЎὸȟὝ π, 

ὣὰộὭȟὮỚȟЎὸȟὝ  ὡὪὰὓ ộὭȟὮỚȟЎὸȟὝ  

ὣὨộὭȟὮỚȟЎὸȟὝ  ὡὪὨὔộὭȟὮỚȟЎὸȟὝ  
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ὣὨὺộὭȟὮỚȟЎὸȟὝ ὡὪὨὺ ὺάȟộὭȟὮỚȟЎὸȟὝ ÉÆ ὓộὭȟὮỚȟЎὸȟὝ ρ
ộȟỚȟЎ ȟ

π ÏÔÈÅÒ×ÉÓÅ                                                                                                  

 

ὔόάộὭȟὮỚȟЎὸȟὝ  ὤὰộὭȟὮỚȟЎὸȟὝ ὤὨộὭȟὮỚȟЎὸȟὝ ὤὨὺộὭȟὮỚȟЎὸȟὝ  

ὈὩὲộὭȟὮỚȟЎὸȟὝ  ὣὰộὭȟὮỚȟЎὸȟὝ ὣὨộὭȟὮỚȟЎὸȟὝ ὣὨὺộὭȟὮỚȟЎὸȟὝ  

With the above expressions defined, the Composite Performance Indicator, ὅὖὍộὭȟὮỚȟЎὸȟὝ , is 

defined as 

ὅὖὍộὭȟὮỚȟЎὸȟὝ

π ÉÆ ὓộὭȟὮỚȟЎὸȟὝ π                                                                           

ὔόάộὭȟὮỚȟЎὸȟὝ

ὈὩὲộὭȟὮỚȟЎὸȟὝ
 if ὈὩὲộὭȟὮỚȟЎὸȟὝ π and ὓ ộὭȟὮỚȟЎὸȟὝ π

ρ otherwise                                                                                                

 

Note that it is necessary for at least one of ὡὪὰ, ὡὪὨ, and ὡὪὨὺ to be ρ for ὅὖὍộὭȟὮỚȟЎὸȟὝ  

to reflect performance when ὓộὭȟὮỚȟЎὸȟὝ π. 

[R43] At least one of ὡὪὰ, ὡὪὨ, and ὡὪὨὺ MUST equal ρ. 

Recall that if ЎὸÎὃὝộὭȟὮỚȟὝ , then ὓộὭȟὮỚȟЎὸȟὝ π. Consequently if Ўὸ is not contained 

in Ὕ or straddles the boundary of Ὕ, then ὅὖὍộὭȟὮỚȟЎὸȟὝ π. 

Recall that Ўὸ is the first small time interval after the start of the SLS (Section 8.8.1.3). Then 

ὃὅộὭȟὮỚȟЎὸȟὝ  is defined by the flowchart in Figure 23 for Ὧ πȟρȟȣ. 
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ὃὅὭȟὮȟЎὸ ȟὝ ρ
or Ὧ π

Begin

ὃὅὭȟὮȟЎὸȟὝ ρ

ὅὖὍὭȟὮȟЎὸȟὝ Ὗ,

ή ὯȟὯ ρȟȣȟὯ ὲ ρ

/*Check acceptable status of previous interval*/

/*Transition to 

unacceptable if next 

n intervals have 

high Composite 

Performance 

Indicator value*/

/*Transition to 

acceptable if next n

intervals have low 

Composite 

Performance 

Indicator value*/

YesNo

NoYes

YesNo

ὅὖὍὭȟὮȟЎὸȟὝ Ὗ,

ή ὯȟὯ ρȟȣȟὯ ὲ ρ

ὃὅὭȟὮȟЎὸȟὝ π

 

Figure 23 ï Flowchart Definition of  ( )lk TtjiAC ,,, D  

Recall that ЎὸȟὯ πȟρȟȣ  ÁÎÄ ὲ can be different for different Class of Service Names. 

The Acceptable status for Ўὸ is based on the Composite Performance Indicator during Ўὸ and 

each of the following ὲ ρ short time intervals and the Acceptable status of the previous short 

time interval. In other words, a sliding window of width ὲЎὸ is used to determine the One-way 

Composite Performance Metric. This use of a sliding window is similar to that of ITU-T Y.1563 

[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 ὃὝộὭȟὮỚȟὝ  (Section 8.8.1.3). 

Time

10=n

tnD tnD

( )1,,, =D lk TtjiAC

( )UTtjiCPI lk >D ,,,

( )1,,, =D lk TtjiAC( ) 0,,, =D lk TtjiAC

( )UTtjiCPI lk ¢D ,,,

 

Figure 24 ï Example of the Determination of ( )lk TtjiAC ,,, D  
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For a given ộὭȟὮỚɴ Ὓ, a given CoS_Name, and a given Ὕ, the One-way Composite Performance 

is defined by 

ὃὅὖộὭȟὮỚȟὟȟὈὒȟὐὸȟὡὪὰȟὡὪὨȟὡὪὨὺȟὝ
ρππ

ȿὡ Ὕȿ
ὃὅộὭȟὮỚȟЎὸȟὝ ὭὪ ȿὡ Ὕȿ π

Ў ᶰ

ρππ otherwise                                                                

 

where ὡ Ὕ  is defined in Section 8.8.1.3. 

[R44] The SLS MUST define the One-way Composite Performance Metric as: 

ὃὅὛȟὟȟὈὒȟὐὸȟὡὪὰȟὡὪὨȟὡὪὨὺȟὝ
άὭὲὃὅὖộὭȟὮỚȟὟȟὈὒȟὐὸȟὡὪὰȟὡὪὨȟὡὪὨὺȟὝȿộὭȟὮỚɴ Ὓ 

Table 13 shows what is contained in a ὖὓ entry for the One-way Composite Performance Met-

ric. 

 

Item Value 

Performance Metric Name One-way Composite Performance Metric  

Ὓ Non-empty subset of ordered EVC EP pairs 

Ὗ A real number in the range πȟρ 

Ὀὒ A positive real number 

ὐὸ A positive real number 

ὡὪὰ An integer π ÏÒ ρ 

ὡὪὨ An integer π ÏÒ ρ 

ὡὪὨὺ An integer π ÏÒ ρ 

ὃὅ Performance Objective expressed as a percentage 

Table 13 ï PM Entry for the One-way Composite Performance Metric  

[R45] The SLS MUST define the One-way Composite Performance Objective as met 

over Ὕ for a ὖὓ entry of the form in Table 13 if and only if 

ὃὅὛȟὟȟὈὒȟὐὸȟὡὪὰȟὡὪὨȟὡὪὨὺȟὝ ὃὅ. 

 One-way Group Availability Performance Metric 

The One-way Group Availability Performance Metric characterizes the percentage of time that at 

least a specified number of sets of ordered EVC EP Pairs are available. It is defined for a collec-

tion of two or more non-empty sets of ordered pairs of EVC EPs that are associated by the EVC 

denoted by Ὃ ὛȟȣȟὛ . 
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Note that the Multiple EVC Service Level Specification Service Attribute (Section 11) contains a 

Performance Metric similar to the One-way Group Availability Performance Metric but is based 

on multiple EVCs. 

The following parameters are specific to the definition of the One-way Group Availability Per-

formance Metric: 

¶ Ὃ ὛȟȣȟὛ , where each element in Ὃ is a non-empty set of ordered pairs of 

EVC EPs, and 

¶ ὑ, an integer ρ. 

[R46] For Ὦ ρȟȣȟά, in each ordered EVC EP pair element of Ὓ, at least one of the 

EVC EPs MUST have the value of the EVC EP Role Service Attribute (Section 

10.3) = Root. 

For a given CoS_Name22 and a given Ὃ, define ὃὫὛȟЎὸ   for Ὓɴ Ὃ as 

ὃὫὛȟЎὸ άὭὲὃộὭȟὮỚȟЎὸ
Ὧ
ȿộὭȟὮỚɴ Ὓ 

where ὃộὭȟὮỚȟЎὸ  is defined in Section 8.8.1.3. Note that ὃὫὛȟЎὸ ρ when all ordered EVC 

EP pairs in Ὓ have been experiencing low loss. Otherwise, ὃὫὛȟЎὸ π. 

The One-way Group Availability for the time interval Ўὸ is defined as 

ὋὃὋȟὑȟЎὸ
ρ if ὃὫὛȟЎὸ ὑ

ᶰ

π otherwise                       

 

[R47] The SLS MUST define the One-way Group Availability Performance Metric as 

ὋὃὋȟὑȟὝ

ρππ

ȿὡ Ὕȿ
ὋὃὋȟὑȟЎὸ if ȿὡ Ὕȿ π

Ў ᶰ

ρππ otherwise                                                            

 

Note that ὡ Ὕ  is defined in Section 8.8.1.3. 

The One-way Group Availability Performance Metric can be viewed as the percentage of time 

that at least ὑ Ὓôs in Ὃ are Available. 

Table 14 shows what is contained in a ὖὓ entry for the One-way Group Availability Perfor-

mance Metric. 

 

                                                 
22 The Class of Service Name used is the ὅέὛͅὔὥάὩ used in the CN 5-tuple in which the Performance Metric re-

sides. 
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Item Value 

Performance Metric Name One-way Group Availability Performance Metric  

Ὃ ὛȟȣȟὛ  Non-empty subsets of ordered EVC EP pairs 

ὑ An integer ρ 

Ὃὃ Performance Objective expressed as percentage 

Table 14 ï PM Entry for the One-way Group Availability Performance Metric  

[R48] The SLS MUST define the One-way Group Availability Performance Objective 

as met over Ὕ for a ὖὓ entry of the form in Table 14 if and only if 

ὋὃὋȟὑȟὝ Ὃὃ. 

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 Specification Service Attribute (Section 11), if any, in which the EVC is 

used. The value of the EVC Group Membership Service Attribute is None or a non-empty list of 

3-tuples of the form ộὍὈȟὅέὛͅὔὥάᾩὋȟὛὋỚ where: 

¶ ὍὈ is a string that is one of the values in an instance of the Multiple EVC Service 

Level Specification Service Attribute (Section 11). 

¶ ὅέὛͅὔὥάᾩὋ is an entry in the value of the EVC List of Class of Service Names 

Service Attribute (Section 8.7) that is not Discard. 

¶ ὛὋ is a subset of ordered EVC EP pairs constructed from the value of the EVC 

List of EVC EPs Service Attribute (Section 8.2). 

[R49] In each ordered EVC EP pair element of ὛὋ, at least one of the EVC EPs 

MUST have the value of the EVC EP Role Service Attribute (Section 10.3) = 

Root. 

[R50] When the value of the EVC Group Membership Service Attribute is a non-

empty list of 3-tuples, each 3-tuple, ộὍὈȟὅέὛͅὔὥάᾩὋȟὛὋỚ, MUST be such 

that there exists a 5-tuple, ộὅέὛͅὔὥάὩȟЎὸȟὅȟὲȟὖὓỚ, in ὅὔ in the value of the 

EVC Service Level Specification (Section 8.8) with ὅέὛͅὔὥάᾩὋ
 ὅέὛͅὔὥάὩ. 

Note that [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 has to be None. 

[R51] When the value of the EVC Group Membership Service Attribute is a non-

empty list of 3-tuples, a given value of ὍὈ MUST appear in at most one 3-tuple 

in the list. 

[R51] means that an EVC can appear at most once in an instance of the Multiple EVC Service 

Level Specification Service Attribute (Section 11). 
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When the value is None, the EVC is not used as part of an instance of the Multiple EVC Service 

Level Specification Service Attribute (Section 11). The EVC can be used in more than one in-

stance of the Multiple EVC Service Level Specification Service Attribute (Section 11) by having 

more than one value of ὍὈ in the list of 3-tuples. 

Note that Section 11 constrains the values of the EVC Service Level Specification Service At-

tribute for all EVCs that have a 3-tuple containing a given ὍὈ. 

8.10 EVC Maximum Service Frame Size Service Attribute 

The value of the EVC Maximum Service Frame Size Service Attribute is an integer Ó 1522. 

[R52] The value of the EVC Maximum Service Frame Size Service Attribute MUST 

be less than or equal to the value of the Subscriber UNI Maximum Service 

Frame Size Service Attribute (Section 9.8) for all UNIs in the EVC. 

[D1] An ingress C-Tagged Service Frame that is mapped to an EVC EP that is in the 

EVC and whose length in bytes exceeds the value of the EVC Maximum Ser-

vice Frame Size Service Attribute SHOULD be discarded. 

[D2] An ingress Untagged Service Frame that is mapped to an EVC EP that is in the 

EVC and whose length in bytes exceeds the value of the EVC Maximum Ser-

vice Frame Size Service Attribute minus 4 SHOULD 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 MEG level reserved by the 

Service Provider for MEGs with MEPs that are contained entirely within the SP Network. A val-

ue of None indicates that MEG level 7 is reserved by the Service Provider for a MEG with MEPs 

that are contained entirely within the SP Network. If the EVC Available MEG Level is an inte-

ger, SOAM Service Frames at or above the EVC Available MEG Level are not peered or dis-

carded by MEPs within the SP Network, but they may be processed by Subscriber MEG MIPs 

(Section 10.13). SOAM Service Frames at or above the EVC Available MEG Level (if it is an 

integer) and of a type that is passed transparently by a Subscriber MEG MIP are considered to be 

Data Service Frames (Section 7.6.3), and consequently the frame delivery requirements of Sec-

tion 8.4 and the frame transparency requirements of Section 7.7 apply to them. SOAM Service 

Frames below the EVC Available MEG Level, or all SOAM Service Frames if the value is None, 

might be peered or discarded by MEPs within the SP Network. 
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9. Subscriber UNI Service Attributes 

This section describes Service Attributes at each UNI.23 Table 32 contains a list of the Subscriber 

UNI Service Attributes and their possible values. 

A UNI can have a number of characteristics that are important to the way that the Subscriber ex-

periences a service. One of the key aspects of a service description is the allowable mix of differ-

ent characteristics for the UNIs in the EVC. 

9.1 Subscriber UNI ID Service Attribute 

The value of the Subscriber UNI ID Service Attribute is a string that is used to allow the Sub-

scriber and Service Provider to uniquely identify the UNI for operations purposes. 

[R53] The value of the Subscriber UNI ID Service Attribute MUST be unique among 

all UNIs for the SP Network. 

[R54] The value of the Subscriber UNI ID Service Attribute MUST contain no more 

than 45 characters.  

[R55] The value of the Subscriber UNI ID Service Attribute MUST be a non-null 

RFC 2579 [15] DisplayString but not contain the characters 0x00 through 0x1f. 

As an example, the Subscriber and Service Provider might agree to use ñSCPOP1-Node3-Slot2-

Port1" as a value of the Subscriber UNI ID Service Attribute and this could signify Port 1 in Slot 

2 of Node 3 in Santa Clara POP1. 

Note that [R53] does allow two Service Providers to use the same identifier for different UNIs 

(one UNI per Service Provider). Of course, using globally unique identifiers for UNIs meets 

[R53]. 

9.2 Subscriber UNI Instantiation Service Attribute  

The value of the Subscriber UNI Instantiation Service Attribute is either Physical or Virtual. 

When the value is Physical, the UNI is implemented using one or more instances of a standard 

Physical Layer per [R64]. 

When the value is Virtual, the physical layer is not specified. Figure 25 shows an example where 

Subscriber and Service Provider UNI-related functions 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 Subscriberôs network (to the left) and the connection from the Server 

to the rest of the SP Network (to the right) are beyond the scope of this document. 

                                                 
23 In MEF 10.3, these Service Attributes are called ñUNI Service Attributesò. In this document, these have been re-

named ñSubscriber UNI Service Attributesò whose values are agreed to by the Subscriber and Service Provider to 

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 Provider/Super Operator. 
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Figure 25 ï Example of the Subscriber UNI Instantiation Service Attribute  = Virtual  

When the value of the Subscriber UNI Instantiation Service Attribute = Virtual, each instance of 

the information passed across the UNI is called a Virtual Frame and it is said that the Virtual 

Frame crosses the UNI. In the case of Figure 25, examples of the Virtual Frame include: 

¶ A pointer to a common memory location that contains information relevant to the 

Subscriber Ethernet Service, and 

¶ 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-

quirements apply. 

[R56] When the value of the Subscriber UNI Instantiation Service Attribute = Virtual, 

there MUST exist a map that maps the set of Virtual Frames that cross the UNI 

to a sequence of pairs of the form ộίȟὸỚ where ί is a standard Ethernet frame per 

Clause 3 of IEEE Std 802.3 ï 2015 [5] and ὸ is the arrival time at the UNI for all 

bits in ί. 

[R57] When the value of the Subscriber UNI Instantiation Service Attribute = Virtual, 

if the result of applying the map referred to in [R56] is ộίȟὸỚȟὯ πȟρȟςȟȣȢ, 

then the following MUST hold: 

ὸ ὸȟὯ πȟρȟςȟȣȢ 

In other words, applying the map of [R56] to a set of Virtual Frames yields a corresponding se-

quence of IEEE Std 802.3 ï 2015 [5] Ethernet frames, each with an associated Service Frame 

Arrival Time and the Arrival Times are monotonically increasing. See the Subscriber UNI Virtu-

al Frame Map Service Attribute (Section 9.3). 
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9.3 Subscriber UNI Virtual Frame Map Service Attribute 

The value of the Subscriber UNI Virtual Frame Map Service Attribute is either Not Applicable or 

a map that meets [R56] and [R57]. 

[R58] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Physical, the value of the Subscriber UNI Virtual Frame Map Service At-

tribute MUST be Not Applicable.  

[R59] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Virtual, the value of the Subscriber UNI Virtual Frame Map Service At-

tribute MUST be a map that meets [R56] and [R57]. 

When the value of the Subscriber UNI Instantiation Service Attribute (Section 9.2) = Physical, 

the Service Frame for the UNI is the first bit of the Destination Address through the last bit of 

the Frame Check Sequence of the IEEE Std 802.3 ï 2015 [5] Ethernet frame that passes over a 

standard Physical Layer per [R64]. When the value of the Subscriber UNI Instantiation Service 

Attribute (Section 9.2) = Virtual, the Service Frame is the first bit of the Destination Address 

through the last bit of the Frame Check Sequence of the IEEE Std 802.3 ï 2015 [5] Ethernet 

frame that results from applying the value of the Subscriber UNI Virtual Frame Map Service At-

tribute. 

The details of possible values of the Subscriber UNI Virtual Frame Map Service Attribute are 

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 UNI List of Physical Links Service Attribute24 

The value of the Subscriber UNI List of Physical Links Service Attribute is either Not Applicable 

or a non-empty list of 4-tuples of the form ộὭὨȟὴὰȟὪίȟὴὸỚ, with one list item for each physical 

link. The value of ὭὨ is an identifier for the physical link. The value of ὴὰ specifies a physical 

layer. Ὢί indicates if synchronous Ethernet is used on the physical link corresponding to the 4-

tuple and has the value either Enabled or Disabled. The value of ὴὸ indicates if the Precision 

Time Protocol is used on the physical link corresponding to the 4-tuple and has the value either 

Enabled or Disabled. 

[R60] The value of the Subscriber UNI List of Physical Links Service Attribute 

MUST be a non-empty list of 4-tuples if and only if the value of the Subscriber 

UNI Instantiation Service Attribute (Section 9.2) = Physical. 

[R61] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Physical, the value of ὭὨ in each ộὭὨȟὴὰȟὪίȟὴὸỚ 4-tuple MUST be unique 

among all physical links at UNIs for the SP Network. 

                                                 
24 In MEF 10.3 [24] this Service Attribute is called Physical Layer Service Attribute. 
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[R62] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Physical, the value of ὭὨ in each ộὭὨȟὴὰȟὪίȟὴὸỚ 4-tuple MUST contain no 

more than 45 characters. 

[R63] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Physical, the value of ὭὨ in each ộὭὨȟὴὰȟὪίȟὴὸỚ 4-tuple MUST be a non-

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

0x1f. 

[R64] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Physical, the value of ὴὰ in each ộὭὨȟὴὰȟὪίȟὴὸỚ 4-tuple MUST be one of 

the PHYs specified in: 

¶ IEEE Std 802.3 ï 2015 [5] but excluding 1000BASE-PX-D and 1000BASE-PX-

U, 

¶ IEEE Std 802.3bp ï 2016 [6], 

¶ IEEE Std 802.3bq ï 2016 [7], 

¶ IEEE Std 802.3bs ï 2017 [8], 

¶ IEEE Std 802.3bu ï 2016 [9], 

¶ IEEE Std 802.3bv ï 2017 [10], 

¶ IEEE Std 802.3by ï 2016 [11], 

¶ IEEE Std 802.3bz ï 2016 [12], and 

¶ IEEE Std 802.3cc ï 2017 [13]. 

[R65] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Physical, the Physical Layer specified by each value of ὴὰ MUST operate 

in full duplex mode. 

Note that when the Subscriber UNI Instantiation Service Attribute = Physical, different physical 

links implementing the UNI can use different physical layers. 

When the value of Ὢί in a 4-tuple is Enabled, synchronous Ethernet is used on the physical link 

corresponding to the 4-tuple. 

[R66] When the value of Ὢί = Enabled in a 4-tuple in the value of Subscriber UNI List 

of Physical Links Service Attribute, synchronous Ethernet as defined in ITU-T 

G.8262/Y.1362 [18] and ITU-T G.8264/Y.1364 [19] MUST be used on the cor-

responding physical link. 
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The accuracy of the frequency reference provided on a physical link with Ὢί = Enabled is be-

yond the scope of this document. 

The use of the Ethernet Synchronization Message Channel (ESMC) can be agreed by including it 

in the value of the L2CP Peering Service Attribute (Section 9.17). 

[R67] When the value of ὴὸ = Enabled in a 4-tuple in the value of Subscriber UNI List 

of Physical Links Service Attribute, the Precision Time Protocol as specified in 

IEEE Std 1588-2008 [1] MUST be used on the corresponding physical link per 

Annex F of that specification, such that the SN can derive a Primary Reference 

Time Clock traceable time synchronization reference from the SP Network. 

[R68] When the value of ὴὸ = Disabled in a 4-tuple in the value of Subscriber UNI 

List of Physical Links Service Attribute, the Service Provider MUST NOT  run 

the Precision Time Protocol as specified in IEEE Std 1588-2008 [1] on the cor-

responding physical link. 

The accuracy of the time reference provided on a physical link with ὴὸ = Enabled is beyond the 

scope of this document. 

When the value of the Subscriber UNI Instantiation Service Attribute (Section 9.2) = Physical, a 

UNI will  contain one or more physical links. When multiple physical links are configured at a 

UNI, the individual links may terminate at the same device in the SP Network and/or in the SN, 

or at different devices in the SP Network and/or in the SN. The configuration for the termination 

of the physical link or links that implement the UNI is beyond the scope of this document. 

When the value of the Subscriber UNI List of Physical Links Service Attribute is a non-empty 

list of 4-tuples with more than one 4-tuple in the list, a resiliency mechanism is required and is 

identified by the Subscriber UNI Link Aggregation Service Attribute specified in Section 9.5. 

9.5 Subscriber UNI Link Aggregation Service Attribute25 

The value of the Subscriber UNI Link Aggregation Service Attribute is one of 2-Link Ac-

tive/Standby, All Active, Other, or Not Applicable. The value of this Service Attribute is depend-

ent on the value of the Subscriber UNI Instantiation Service Attribute (Section 9.2) and the value 

of the Subscriber UNI List of Physical Links Service Attribute (Section 9.4). See Appendix F for 

some configuration examples for multiple physical links. 

[R69] If  the value of the Subscriber UNI List of Physical Links Service Attribute (Sec-

tion 9.4) = a non-empty list containing a single 4-tuple, then the value of the 

Subscriber UNI Link Aggregation Service Attribute MUST be set to Not Appli-

cable. 

[R70] If  the value of the Subscriber UNI List of Physical Links Service Attribute (Sec-

tion 9.4) = a non-empty list containing two 4-tuples, then the value of the Sub-

                                                 
25 In MEF 10.3 [24] this is called UNI Resiliency Service Attribute. 
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scriber UNI Link Aggregation Service Attribute MUST be set to one of 2-Link 

Active/Standby, All Active, or Other. 

[R71] If  the value of the Subscriber UNI List of Physical Links Service Attribute (Sec-

tion 9.4) = a non-empty list containing three or more 4-tuples, then the value of 

the Subscriber UNI Link Aggregation Service Attribute MUST be set to either 

All Active or Other. 

Note that [R69], [R70], and [R71] only apply when the value of the Subscriber Instantiation Ser-

vice Attribute = Physical. Table 15 summarizes the above requirements. 

 

Number of 4-tuples*  Not Applicable Active/Standby All Active Other 

1 R Ã Ã Ã 

2 Ã R R R 

3 or more Ã Ã R R 
* Applies when the value of the Subscriber UNI Instantiation Service Attribute = Physical 

Table 15 ï Allowed Values of the Subscriber UNI Link Aggregation Service Attribute  

[R72] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Virtual, the value of the Subscriber UNI Link Aggregation Service At-

tribute MUST be Not Applicable. 

The following requirements depend on the value of the Subscriber UNI Link Aggregation Ser-

vice Attribute. 

[R73] When the value of the Subscriber UNI Link Aggregation Service Attribute = 2-

Link Active/Standby, the SP Network MUST implement Link Aggregation as in 

either Clause 5.6.1 of IEEE Std 802.1AX ï 2008 [2] or Clause 6.7.1 of IEEE 

Std 802.1AX ï 2014 [3] with one Link Aggregation Group (LAG) across the 

links supporting the UNI that is configured such that all Service Frames are car-

ried on only one of the two links when both links are operational. 

[R74] When the value of the Subscriber UNI Link Aggregation Service Attribute = All 

Active the SP Network MUST use Link Aggregation as specified in Clause 5.3 

of IEEE Std 802.1AX-2014 [3], including the use of the version 2 LACPDUs as 

specified in Clause 5.3.1h of IEEE Std 802.1AX-2014 [3], with one Link Ag-

gregation Group (LAG) across the links supporting the UNI. 

[R75] When the value of the Subscriber UNI Link Aggregation Service Attribute = 

All-Active, the SP Network MUST use ñPer-service frame distributionò as spec-

ified in Clause 8.2 of IEEE Std 802.1AX-2014 [3], where the Port Conversation 

ID is equal to the C-Tag VLAN ID for VLA N Tagged Service Frames and 

equal to 0 for Untagged Service Frames and Priority Tagged Service Frames. 

[R75] means that all Service Frames with a given C-Tag will traverse the same link. 

[R76] When the value of the Subscriber UNI Link Aggregation Service Attribute = 

All-Active, the SP Network MUST 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 the UNI. 

The aAggActorAdminKey and aAggPortActorAdminKey are managed objects defined in IEEE 

Std 802.1AX-2014 [3]. Ensuring that there is only one aAggActorAdminKey with the same val-

ue as the aAggPortActorAdminKey for the ports terminating the links at the UNI assures that 

only a single Link Aggregation Group is formed at the UNI. This eliminates the possibility of 

any loops potentially arising from multiple UNI links coming up independently or forming sepa-

rate Link Aggregation Groups. Note that for Link Aggregation to operate correctly at the UNI, 

the SN needs to be configured so that there is only one aAggActorAdminKey that has the same 

value as the aAggPortActorAdminKey for the ports terminating the links at the UNI. 

[O2] The Subscriber and the Service Provider MAY  agree to any other resiliency 

mechanism when the value of the Subscriber UNI Link Aggregation Service At-

tribute = Other. 

The other resiliency mechanism referred to in [O2] is beyond the scope of this document. 

9.6 Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attribute 

The value of the Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attrib-

ute is either a Port Conversation ID to Aggregation Link Map as defined in IEEE Std 802.1AX ï 

2014 [3] or Not Applicable. 

[R77] The value of the Subscriber UNI Port Conversation ID to Aggregation Link 

Map Service Attribute MUST be Not Applicable when the value of the Sub-

scriber UNI Link Aggregation Service Attribute (Section 9.5) does not equal All 

Active or Other. 

[R78] When the value of the Subscriber UNI Link Aggregation Service Attribute (Sec-

tion 9.5) = All Active, the value of the Subscriber UNI Port Conversation ID to 

Aggregation Link Map Service Attribute MUST be a Port Conversation ID to 

Aggregation Link Map as defined in IEEE Std 802.1AX ï 2014 [3]. 

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

the mapping of each Port Conversation ID (see [R75]) to a Link Selection Priority List at the 

UNI. The Link Selection Priority List is a sequence of Link Number IDs26, in the order of usage 

preference, highest to lowest, for the link that is to carry the Service Frames corresponding to a 

given Port Conversation ID. The value of a Link Number ID has local significance to the LAG at 

a given UNI.  

[R79] When the value of the Subscriber UNI Link Aggregation Service Attribute (Sec-

tion 9.5) = All Active, the set of Link Number IDs as defined in IEEE Std 

802.1AX ï 2014 [3] at the UNI MUST be ρȟςȟȣȟά  where ά is the number 

of 4-tuples in the value of the Subscriber UNI List of Physical Links Service At-

tribute (Section 9.4). 

                                                 
26 A Link Number ID is an integer ρ that is uniquely 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 Subscriber UNI 

Port Conversation ID to Aggregation Link Map Service Attribute; this avoids the need to negoti-

ate the values between the Service Provider and Subscriber for a given UNI. The Service Provid-

er and Subscriber do not need to agree on an association of each Link Number ID to a physical 

link (or the physical port terminating the link) as this association is made during the operation of 

LACP. However, although not required to do so, the Service Provider and Subscriber can agree 

on an association of each Link Number ID to a physical link, which could be useful if there is a 

preference for which physical link carries specific Service Frames. 

The Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attribute is re-

quired when the Subscriber UNI Link Aggregation Service Attribute is set to All Active and can 

be used when the Subscriber UNI Link Aggregation Service Attribute is set to Other. However 

the use of the Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attribute 

for the latter case is beyond the scope of this document. 

Note that the Subscriber UNI Port 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 physical links at a given UNI is based on 

the agreed value of the Subscriber UNI Port 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 

operational27 in the LAG, all of the Service Frames with the corresponding Port Conversation ID 

are carried on that link in both directions. If the first link is not operational, then 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 Conversation ID are not carried over the UNI in either 

direction, even if a link that is not in the list is still operational. 

[R80] For a given C-Tag VLAN ID value that is mapped to an EVC EP (Section 10.4), 

the Link Selection Priority List in the value of the Port Conversation ID to Ag-

gregation Link Map Service Attribute MUST NOT  be empty. 

The number of links in a Link Selection Priority List in the value of the Subscriber UNI Port 

Conversation ID to Aggregation Link Map Service Attribute is, by definition, less than or equal 

to the number of physical links for that UNI. A shorter list results in lower resilience for the Ser-

vice Frames corresponding to the Port Conversation ID. Note that of a Port Conversation ID does 

not map to an EVC EP, it may 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 corresponding Port 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 list in the attribute, then the physical link associated with that Link Number ID does not car-

                                                 
27 In the interest of brevity, the term ñoperationalò is used as shorthand for MAC_Operational status = TRUE and 

the term ñnot operationalò is used as shorthand for MAC_Operational status = FALSE. See Clause 6.3.12 in IEEE 

Std 802.1AX-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 ñbackup linkò that is reserved for protection against failure of another link.  

Table 16 illustrates an example of a value of the Subscriber UNI Port 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,  1,  4 1,  3, 2 

5 2,  3, 1 

10 2,  1, 3 

1000 2,  1 

All other values  

Table 16 ï 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 non-empty Link Selection Priority List while 

other Port Conversation IDs have an empty Link Selection Priority List at the UNI. As shown in 

Table 16, the Link Selection Priority List for Port Conversation 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 has 2 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 link 2 when link 2 is 

operational; when link 2 is not operational and 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 Frames with Port Conversation ID 1000 in the 

example have less resilience than the Service Frames corresponding to Port Conversation IDs 0, 

1, 4, 5, and 10. Service Frames with a Port Conversation ID not 0, 1, 4, 5, 10, or 1000 cannot 

traverse the UNI. 

Note that the Table 16 is an abstract description for the Subscriber UNI Port Conversation ID to 

Aggregation Link Map Service Attribute. This description does not constrain how the contents 

can be described in a protocol, database, service order form, etc.  

The value in the Subscriber UNI Port Conversion ID to Aggregation Link Map Service Attribute 

is only used for Service Frame distribution at a given UNI. Which EVC EP a Service Frame is 

mapped to at the UNI is determined by the value of the EVC EP Map Service Attribute (Section 

10.4). 

[O3] If the value of the Subscriber UNI Link Aggregation Service Attribute (Section 

9.5) = All Active and if for a given EVC EP the value of the EVC EP Map Ser-

vice Attribute (Section 10.4) = All or List, then the Service Provider MAY  sup-

port a value of the Subscriber UNI Port Conversation ID to Aggregation Link 

Map Service Attribute such that Service Frames with different Port Conversa-
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tion ID values that are mapped to the given EVC EP can be carried on different 

physical links. 

The value of the Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attrib-

ute described in [O3] is useful when the bandwidth needed for the EVC EP exceeds the capacity 

of a single physical link at the UNI. However, in certain configurations (for example when the 

links terminate on different devices in the SP Network), supporting such a map could require a 

Service Provider to make tradeoffs between the Service Frame distribution and the application of 

MEF SOAM and Bandwidth Profiles. 

[R81] When the value of the Subscriber UNI Link Aggregation Service Attribute (Sec-

tion 9.5) = All Active and Ingress Bandwidth Profiles and/or Egress Bandwidth 

Profiles are used at the UNI, the Service Provider MUST support a value in the 

Subscriber UNI Port Conversation ID to Aggregation Link Map Service Attrib-

ute such that all Service Frames that map to a given Envelope (Section 12) are 

carried on the same physical link. 

Note that when Service Frames that map to a given Envelope are carried on different links, it 

may be difficult to apply the Bandwidth Profile algorithm in the SP Network, and it may be dif-

ficult for the Subscriber to apply shaping in the SN, especially if the different links happen to 

terminate on different devices. The Service Provider can offer a value in the Subscriber UNI Port 

Conversation ID to Aggregation Link Map Service Attribute where Service Frames that map to a 

given Envelope are carried on different links, if they have the capability to apply the Bandwidth 

Profile algorithm to such frames (or if there is no Bandwidth Profile configured at the UNI). 

However, [R81] requires the Service Provider to also support a map where Service Frames that 

map to a given Envelope are carried on a single link. 

Appendix G contains information on how Service Frames are distributed across multiple links at 

the UNI based on the value of the Subscriber 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 specified in [R82]. 

[R82] The format of the Service Frame MUST be that of the MAC frame that is speci-

fied in Clause 3 of IEEE Std 802.3 ï 2015 [5]. 

[R82] constrains the value of the Subscriber UNI Virtual Frame Map when the value of the Sub-

scriber UNI Instantiation Service Attribute (Section 9.2) = Virtual. This is because the Service 

Frame is the result of applying the value of the Subscriber UNI Virtual Frame Map Service At-

tribute (Section 9.3) to the Virtual Frame when the value of the Subscriber UNI Instantiation 

Service Attribute (Section 9.2) = Virtual. 

Note that [R82] means that Service Frames will be discarded by the receiving SP Network if they 

are not properly constructed. For example, a Service Frame with an incorrect Frame Check Se-
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quence will be discarded. However, this document provides for Service Frames that are longer 

than the maximum specified in IEEE Std 802.3 ï 2015 [5]. See Section 9.8. 

9.8 Subscriber UNI Maximum Service Frame Size Service Attribute 

The value for the Subscriber UNI Maximum Service Frame Size Service Attribute is an integer 

number of bytes Ó 1522. 

Note that the value of the Subscriber UNI Maximum Service Frame Size Service Attribute con-

strains the value of the EVC Maximum Service Frame Size Service Attribute (Section 8.10) via 

[R52]. 

9.9 Subscriber UNI Maximum Number of EVC EPs Service Attribute 

The value of the Subscriber UNI Maximum Number of EVC EPs Service Attribute is an integer 

ρ that limits the number of EVC EPs that can be located at the UNI. This is a Capability Ser-

vice Attribute (Section 7.3). 

[R83] The number of EVC EPs for which the value of the EVC EP UNI Service At-

tribute (Section 10.2) is a given UNI MUST 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 UNI A, 3 at UNI B, 1 at UNI C, and 1 at UNI D. The 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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SP Network

UNI EVC End Point EVC

UNI A (7)

UNI B (3)

UNI C (1)

UNI D (1)

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

Figure 26 ï Example of the Subscriber UNI Maximum Number of EVC EPs Service Attribute 

For ease of description of configurations like that in Figure 26, the term ñService Multiplexingò 

is introduced. There are two definitions for Service Multiplexing: 

¶ Definition 1:  The condition when there is more than one EVC End Point located 

at a UNI. 

¶ Definition 2:  The condition where the value of the Subscriber UNI Maximum 

Number of EVC End Points Service Attribute is > 1 at a UNI. 

In Figure 26, UNI A has Service Multiplexing in the sense of Definition 1. In Figure 26 UNI A 

and UNI B have Service Multiplexing in the sense of definition 2. 

9.10 Subscriber UNI Maximum Number of C-Tag VLAN IDs per EVC EP Service Attribute 

The value of the Subscriber UNI Maximum Number of C-Tag VLAN IDs per EVC EP Service 

Attribute affects behavior only when the value of the EVC EP Map Service Attribute = List for 

EVC EPs located at the UNI (see [R109]). The value of the Subscriber UNI Maximum Number 

of C-Tag VLAN IDs per EVC EP Service Attribute is an integer ρ. This is a Capability Ser-

vice Attribute. 

For ease of description, the term ñBundlingò is introduced. There are two definitions for Bun-

dling: 
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¶ Definition 1: The condition when there is more than one C-Tag VLAN ID value 

mapped to an EVC EP at a UNI, or 

¶ Definition 2: The condition where the value of the Subscriber UNI Maximum 

Number of C-Tag VLAN IDs per EVC End Point Service Attribute is > 1 at a 

UNI. 

9.11 Subscriber UNI Token Share Service Attribute 

The value of the Subscriber UNI Token Share Service Attribute is either Enabled or Disabled. 

This is a Capability Service Attribute (Section 7.3) that indicates whether Bandwidth Profile En-

velopes containing more than one Bandwidth Profile Flow (Section 12) are supported by the 

Service Provider at the UNI (Section 12.3). 

[R84] When the value of the Subscriber UNI Token Share Service Attribute = Ena-

bled, the Service Provider MUST support at least one Envelope with two or 

more Bandwidth Profile Flows mapped to it. 

[D3] When the value of the Subscriber UNI Token Share Service Attribute = Ena-

bled, the Service Provider SHOULD  support mapping two or more Bandwidth 

Profile Flows to every Envelope. 

[R85] When the value of the Subscriber UNI Token Share Service Attribute = Disa-

bled, every Envelope at the UNI MUST have exactly one Bandwidth Profile 

Flow mapped to it. 

See Section 12 for the descriptions of Envelope and Bandwidth Profile Flow. 

9.12 Subscriber UNI Envelopes Service Attribute 

The value of the Subscriber UNI Envelopes Service Attribute is None or a non-empty list of pairs 

of the form ộὼȟώỚ, where x is an Envelope ID value and y is the Envelope Coupling Flag (ὅὊ) 

value. 

Table 17 shows the parameters for each pair. Note that the descriptions in the table are informal. 

The precise role played by a given parameter is specified by the Bandwidth Profile Algorithm 

(Section 12.2). 
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Parameter 

Name 

Symbol Units Informal Description  

Envelope ID ï RFC 2579 [15] 

DisplayString 

Identifies the Envelope 

Envelope 

Coupling 

Flag 

ὅὊ Integer Determines whether unused committed band-

width* for the lowest-ranked Bandwidth Profile 

Flow is made available as excess bandwidth for 

the highest-ranked Bandwidth Profile Flow or re-

mains unused. 
* The unused committed bandwidth for a Bandwidth Profile Flow is the difference between the limit resulting from 

the CIR for that Bandwidth Profile Flow (taking into account unused bandwidth from higher-ranked Bandwidth Pro-

file Flows if applicable), and the actual information rate of Service Frames for that Bandwidth Profile Flow that are 

declared Green. 

Table 17 ï Envelope Parameters 

[R86] The Envelope ID MUST contain no more than 45 characters. 

[R87] The Envelope ID MUST be a non-null RFC 2579 [15] DisplayString but not 

contain the characters 0x00 through 0x1f. 

[R88] ὅὊ MUST have a value of 0 or 1. 

[R89] When one Bandwidth Profile Flow (Section 12) is mapped to an Envelope, ὅὊ 

MUST equal 0. 

[R90] The value of the Subscriber UNI Envelopes Service Attribute MUST contain at 

most one entry with a given Envelope ID value. 

Note that the pair <value of the Subscriber UNI ID Service Attribute (Section 9.1), Envelope 

ID> is unique among all Envelopes for the SP Network. 

[R91] The Envelope ID value in the Envelope and Rank Parameter (ὉὙ) for each 

Bandwidth Profile Flow (Section 12) specified at the UNI MUST match an En-

velope ID value in an entry in the value of the Subscriber UNI Envelopes Ser-

vice Attribute.28 

9.13 Subscriber UNI Link OAM Service Attribute 

The value of the Subscriber UNI Link OAM Service Attribute is either Enabled or Disabled. The 

Subscriber UNI Link OAM Service Attribute controls when and how Link OAM per IEEE Std 

802.3-2015 [5] is run on the physical links in the UNI. 

[R92] When the value of the Subscriber UNI Instantiation Service Attribute (Section 

9.2) = Virtual, the value of the Subscriber UNI Link OAM Service Attribute 

MUST be Disabled. 

                                                 
28 Note that [R5] of MEF 6.2 [22] conflicts with this requirement.  
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[R93] When the value of the Subscriber UNI Link OAM Service Attribute = Enabled, 

Link OAM as specified in Clause 57 of IEEE Std 802.3-2015 [5] MUST be run 

on all physical links in the UNI. 

[R94] When the value of the Subscriber UNI Link OAM Service Attribute = Enabled, 

the Service Provider MUST enable Active DTE (Data Termination Equipment) 

mode capabilities as specified in clause 57.2.9 of IEEE Std 802.3 ï 2015 [5] on 

each link in the UNI. 

[D4] When the value of the Subscriber UNI Link OAM Service Attribute = Enabled, 

Link Events as specified in Clauses 57.2.10 and 57.4.3.2 of IEEE Std 802.3 ï 

2015 [5] SHOULD be enabled on each link in the UNI. 

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 (MEG) Level. The value of the Subscrib-

er UNI MEG Service Attribute is either Enabled or Disabled.  

[R95] When the value of the Subscriber UNI MEG Service Attribute = Enabled, the 

Service Provider MUST instantiate a UNI MEG MEP. 

[R96] When the value of the Subscriber UNI MEG Service Attribute = Disabled, the 

Service Provider MUST NOT instantiate a UNI MEG MEP. 

When the value of the Subscriber UNI MEG Service Attribute = Enabled, several parameter val-

ues need to be agreed upon by the Subscriber and the Service Provider. 

9.15 Subscriber UNI LAG Link MEG Service Attribute 

The value of the Subscriber UNI LAG Link MEG Service Attribute is either Enabled or Disa-

bled. 

[R97] When the value of the Subscriber UNI LAG Link MEG Service Attribute is En-

abled, the Service Provider MUST 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 Applicable or is a list containing a single 4-tuple, then the value 

of the Subscriber UNI LAG Link MEG Service Attribute MUST be Disabled. 

[R99] When the value of the Subscriber UNI LAG Link MEG Service Attribute = 

Disabled, the Service Provider MUST NOT instantiate a UNI LAG Link MEG 

MEP. 

When the value of the Subscriber UNI LAG Link MEG Service Attribute = Enabled, 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 Set Service Attribute 

The Subscriber UNI L2CP Address Set Service Attribute is defined in MEF 45.1 [36]. 

9.17 Subscriber UNI L2CP Peering Service Attribute 

The Subscriber UNI L2CP Peering Service Attribute is defined in MEF 45.1 [36]. 
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10. EVC EP Service Attributes29 

This section describes EVC EP Service Attributes. Table 34 contains a list of the EVC EP Ser-

vice Attributes and their possible values. 

An EVC EP is a construct at a UNI that selects a subset of the Service Frames that pass over the 

UNI. The subset of Service Frames is specified via the EVC EP Map Service Attribute as de-

scribed in Section 10.4, and per [R108], is disjoint from the subsets selected by other EVC EPs at 

the same UNI. Per Section 7.8 an EVC is an association of EVC EPs. An EVC EP represents the 

logical attachment of an EVC to a UNI. 

10.1 EVC EP ID Service Attribute 

The value of the EVC EP ID Service Attribute is a string that is used to allow the Subscriber and 

Service Provider to uniquely identify the EVC EP for operations purposes.  

[R100] The value of the EVC EP ID Service Attribute MUST be unique among all such 

identifiers for EVC EPs in the SP Network. 

[R101] The value of the EVC EP ID Service Attribute MUST contain no more than 45 

characters. 

[R102] The value of the EVC EP ID Service Attribute MUST be a non-null RFC 2579 

[15] DisplayString but not contain the characters 0x00 through 0x1f. 

10.2 EVC EP UNI Service Attribute 

The value of the EVC EP UNI Service Attribute is a Subscriber UNI ID Service Attribute value 

per Section 9.1. The value of the EVC EP UNI Service Attribute serves to specify the UNI where 

the EVC EP is located. The EVC EP is said to be at this UNI. 

10.3 EVC EP Role Service Attribute 

The value of the EVC EP Role Service Attribute is one of Root or Leaf. 

For ease of exposition: 

¶ An EVC EP with the value of the EVC EP Role Service Attribute = Root is called 

a Root EVC EP, and 

¶ An EVC EP with the value of the EVC EP Role Service Attribute = Leaf is called 

a Leaf EVC EP. 

Per the following requirement, an Ingress Service Frame that is mapped to a Leaf EVC EP can 

only be delivered to Root EVC EPs. There is no such restriction on a Root EVC EP. 

                                                 
29 In MEF 10.3 [24] these attributes are called EVC per UNI Service Attributes. 
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[R103] When the value of the EVC EP Role Service Attribute = Leaf, then an Ingress 

Service Frame mapped to that EVC EP MUST NOT  result in an Egress Service 

Frame mapped to any EVC EP which also has the value of the EVC EP Role 

Service Attribute = Leaf. 

Note that because of [R15] and [R16], the value of the EVC EP Role Service Attribute (Section 

8.3) will always = Root when the associating EVC is not of the type Rooted-Multipoint. 

10.4 EVC EP Map Service Attribute 

The value of the EVC EP Map Service Attribute is one of List, All, or UT/PT. When the value of 

the EVC EP Map Service Attribute = List, a non-empty list of integers, each in the range 

ρȟςȟȣȟτπωτ is specified. 

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

[R104] An Ingress Service Frame that is not mapped to any 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 the SP Network. 

Note that [R104] does not preclude processing ingress SOAM and L2CP Service Frames that do 

not map to an EVC EP. Also note that [R104] does not preclude frames that do not map to an 

EVC EP from being mapped to some other service that is not covered by this document. 

Requirements arising from each of the possible values of the EVC EP Map Service Attribute are 

presented in the following subsections. 

 Value of the EVC EP Map Service Attribute = List 

[R105] If the value of the EVC EP Map Service Attribute = List, then all ingress VLAN 

Tagged Service Frames at the UNI where the EVC EP is located with a C-Tag 

VLAN ID  value matching an entry in the value of the EVC EP Map Service At-

tribute MUST be mapped to the EVC EP. 

[R105] means that Priority Tagged Service Frames are not mapped to the EVC EP when the val-

ue of the EVC EP Map Service Attribute = List since a Priority Tagged Service Frame is not a 

VLAN Tagged Service Frame (Section 7.5). 

Note that if the value of the EVC EP Map Service Attribute = List, then an ingress VLAN 

Tagged Service Frame with 4095 as the value of the C-Tag VLAN ID field will not be mapped 

to the EVC EP because 4095 cannot be in the value of the EVC EP Map Service Attribute. 

[R106] If the value of the EVC EP Map Service Attribute = List, then ingress Untagged 

Service Frames and ingress Priority Tagged Service Frames at the UNI where 

the EVC EP is located MUST NOT be mapped to the EVC EP. 

[R107] If the value of the EVC EP Map Service Attribute = List, then all Egress Service 

Frames that were delivered to the EVC End Point and transmitted across the 
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UNI MUST be VLAN Tagged Service Frames and have a C-Tag VLAN ID 

value matching an entry in the value of the EVC End Point Map Service Attrib-

ute. 

[R107] means that an egress VLAN Tagged Service Frame is required to have the C-Tag VLAN 

ID value in the C-Tag set to one of the values in the value of the EVC End Point Map Service 

Attribute. Note that the EVC EP Map Service Attribute applies to both Ingress and Egress Ser-

vice Frames. For an Ingress Service Frame, the C-Tag VLAN ID value for the Service Frame 

and the value of the EVC EP Map Service Attribute enables the SP Network to know how to de-

liver the Service Frame. For an Egress Service Frame, the C-Tag VLAN ID value for the Service 

Frame and the value of the EVC EP Map Service Attribute allow the SN to know which EVC the 

Service Frame came from. 

[R108] At each UNI, a given C-Tag VLAN ID value MUST be in at most one value of 

an EVC EP Map Service Attribute among all EVC EPs located at the UNI. 

[R109] If the value of the EVC EP Map Service Attribute = List, then the number of C-

Tag VLAN ID values in the value of the EVC EP Map Service Attribute for an 

EVC EP MUST be less than or equal to the value of the Subscriber UNI Maxi-

mum Number C-Tag of VLAN ID s 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 Map Service Attribute = List 

and more than one C-Tag VLAN ID value is in the list, then all of the EVC EPs 

in the same EVC as the given EVC EP MUST have the value of the EVC EP 

Map Service Attribute = List and with the same list entries. 

Figure 27 shows some examples of the value of the EVC EP Map Service Attribute = List. In this 

figure, the list contains the same three C-Tag VLAN ID values for both EVC EP a and EVC EP c 

as mandated by [R110]. Also shown in Figure 27 is that a given C-Tag VLAN ID value can be 

reused in more than one EVC. In this case, C-Tag VLAN ID 47 is reused. 
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Figure 27 ï Examples for the value of the EVC EP Map Service Attribute = List 

Note that for a given UNI, the value of the EVC EP Map Service Attribute may be constrained 

by the range of C-Tag VLAN ID values that can be supported by the SN and the range of C-Tag 

VLAN ID  values that can be supported by the SP Network. 

 Value of the EVC EP Map Service Attribute = All 

[R111] If the value of the EVC EP Map Service Attribute = All, then all Service Frames 

at the UNI where the EVC EP is located MUST be mapped to the EVC EP. 

[R111] mandates that an Ingress VLAN Tagged Service Frame with 4095 as the value of the C-

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 Map Service Attribute = All, then an Ingress Service 

Frame with 4095 in C-Tag VLAN ID MAY  be discarded by the SP Network. 

[R112] If the value of the EVC EP Map Service 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 the EVC EP Map Service Attribute = All, 

then all of the EVC EPs in the same EVC as the given EVC EP MUST have the 

value of the EVC EP Map Service Attribute = All. 

 Value of the EVC EP Map Service Attribute = UT/PT 

[R114] If the value of the EVC EP Map Service Attribute = UT/PT, then all ingress Un-

tagged Service Frames and all ingress Priority Tagged Service Frames at the 

UNI MUST be mapped to the EVC EP. 

[R115] If the value of the EVC EP Map Service Attribute = UT/PT, then ingress VLAN 

Tagged Service Frames at the UNI MUST NOT be mapped to the EVC EP. 

[R116] If the value of the EVC EP Map Service Attribute = UT/PT, then all Egress Ser-

vice Frames that were delivered to the EVC End Point and transmitted across 

the UNI MUST be Untagged Service Frames. 

[R117] If the value of the EVC EP Map Service Attribute = UT/PT, then the EVC EP 

MUST be the only EVC EP at the UNI. 

 Additional Requirements and Observations 

For ease of discussion, three terms are defined: 

¶ VLAN Tagged UNI: A UNI with one or more EVC EPs where the EVC EP Map 

Service Attribute value = List for all EVC EPs located at the UNI. 

¶ All to One Bundled UNI: A UNI with a single EVC EP whose EVC EP Map 

Service Attribute value = All. 

¶ Untagged UNI: A UNI with a single EVC EP whose EVC EP Map Service At-

tribute value = UT/PT. 

[R112] and [R117] mean that exactly one of the above three terms applies to a given UNI where 

one or more EVC EPs are located. Figure 28 shows examples of the three terms. Behavior of 

each EVC in the figure: 

¶ EVC 1: An Ingress Service Frame at UNI A with C-Tag VLAN ID = 44 is deliv-

ered to UNI B as an Untagged Service Frame. An Ingress Service Frame at UNI B 

that has no C-Tag is delivered to UNI A as a VLAN Tagged Service Frame with 

C-Tag VLAN ID = 44. 

¶ EVC 2: An Ingress Service Frame at UNI A with C-Tag VLAN ID = 45 is deliv-

ered to UNI C as a VLAN Tagged Service Frame with C-Tag VLAN ID = 101. 

An Ingress Service Frame at UNI C with C-Tag VLAN ID = 101 is delivered to 

UNI A as a VLAN Tagged Service Frame with C-Tag VLAN ID = 45. 



  Subscriber Ethernet Service Attributes 

MEF 10.4 © MEF Forum 2018.  Any reproduction of this document, or any portion thereof, shall 

contain the following statement: "Reproduced with permission of MEF Forum."  No user 

of this document is authorized to modify any of the information contained herein. 

Page 83 

 

¶ EVC 3: An Ingress Service Frame at UNI A with C-Tag VLAN ID = 7, 8, or 9 is 

delivered to UNI C as a VLAN Tagged Service Frame with C-Tag VLAN ID = to 

the value in the Ingress Service Frame at UNI A. An Ingress Service Frame at 

UNI C with C-Tag VLAN ID = 7, 8, or 9 is delivered to UNI A as a VLAN 

Tagged Service Frame with C-Tag VLAN ID = to the value in the Ingress Service 

Frame at UNI C. 

¶ EVC 4: An Ingress Service Frame at either UNI D or UNI E that has no C-Tag is 

delivered to the other UNI as an Untagged Service Frame. An Ingress Service 

Frame at either UNI D or UNI E that has a C-Tag is delivered to the other UNI as 

an C-Tagged Service Frame with C-Tag VLAN ID = to the value in the Ingress 

Service Frame at the ingress UNI. 

UNI EVC End Point EVC

VLAN Tagged UNI (UNI A)

All to One Bundled UNI (UNI E)

VLAN Tagged UNI (UNI C)

Untagged UNI (UNI B)

EVC End Point Map

{44}

{45}

{7,8,9}
{7,8,9}

{101}
UT/PT

AllAll

All to One Bundled UNI (UNI D)

EVC 1

EVC 2

EVC 3

EVC 4

 

Figure 28 ï Examples of VLAN Tagged UNI, All to One Bundled UNI, and Untagged UNI 

[R110] and [R113] limit the ways that EVC EP Map Service Attribute values can be mixed in an 

EVC. Table 18 shows the mixing of values that is allowed. 

 

  EVC EP 2 

  All  UT/PT Listï1 Listï2+ 

E
V

C
 E

P
 1

 

All  V    

UT/PT  V V  

Listï1  V V  

Listï2+    V 

Listï1: List with 1 entry 

Listï2+: List with 2 or more entries 

Table 18 ï Allowed Mixing of EVC EP Map Service Attribute Values in an EVC 

Certain values of the EVC EP Service Attribute require preservation of the presence of the C-

Tag and, in some cases, the value of the C-Tag 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 the Ingress Service Frame and the Egress Frame Service 

MUST be as specified in Table 19. 

 

EVC EP Map Service At-

tribute Value at all UNIs in 

the EVC 

Ingress Ser-

vice Frame 
Egress Service Frame 

All 

Untagged Untagged 

Priority 

Tagged 
Priority Tagged 

VLAN 

Tagged 

VLAN Tagged with C-Tag VLAN ID value 

equal to the C-Tag VLAN ID value in the In-

gress Service Frame 

List with two or more entries 
VLAN 

Tagged 

VLAN Tagged with C-Tag VLAN ID value 

equal to the C-Tag VLAN ID value in the In-

gress Service Frame 

Table 19 ï 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 C-Tag VLAN ID value for the two EVC EP Map Service Attribute values, then the value 

of the C-Tag VLAN ID is preserved for Service Frames traversing the two EVC EPs. The EVC 

EP pair d and e in Figure 27 is an example of such a configuration. 

 Describing the Value of the EVC EP Map Service Attribute 

This document does not constrain the way that the Service Provider and Subscriber communicate 

the value of the EVC EP Map Service Attribute when the value of the EVC EP Map Service At-

tribute = List. For example, a Subscriber and a Service Provider could agree to describe the map 

as shown in Figure 29. Note that the value of the EVC EP Map Service Attribute shown in Fig-

ure 29 can only occur when the value of the Subscriber UNI Maximum Number of C-Tag VLAN 

IDs per EVC EP Service Attribute (Section 9.10) is greater than or equal to 4092. 
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Description  Actual Value 

All C-Tag VLAN IDs but 2000 and 2001 

 1 

 2 

 é
 

 1999 

 2002 

 é
 

 4094 

Figure 29 ï Example of a Simple Description of the EVC EP Map Service Attribute Value 

10.5 EVC EP Ingress Class of Service Map Service Attribute30 

The value of the EVC EP Ingress Class of Service Map Service Attribute is a 3-tuple of the form 
ộὊȟὓȟὖỚ where: 

¶ F is one of the values EVC EP, C-Tag PCP, or DSCP, 

¶ M is a map that can be used to assign Class of Service Names to Service Frames. 

(The form of M depends on the value of F.), and 

¶ P is a map with entries of the form <Layer 2 Control Protocol type ­ Class of 

Service Name> where the Layer 2 Control Protocol type is determined by the Pro-

tocol Identifier (see Section 6.2 of MEF 45.1 [36]). 

When the value of F = DSCP, M can map a DSCP to two different Class of Service Names, one 

Class of Service Name for Ingress Service Frames carrying an IPv4 packet and a different Class 

of Service Name for Ingress Service Frames carrying an IPv6 packet. The map ὖ can include 

mappings for all or a subset of the possible L2CP Protocol Identifiers (per Section 6.2 of MEF 

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 of Ὂ and ὓ or by the value of ὖ, is said to have that Class of Service Name. Each Ingress 

Service Frame mapped to the given EVC EP has a single Class of Service Name taken from the 

value of the EVC List of Class of Service Names Service Attribute (Section 8.7). The Class of 

Service Name can be determined from inspection of the content of the Ingress Service Frame. 

As described in Section 6.2 of MEF 23.2 [29], the Class of Service Name identifies the Perfor-

mance Metrics and associated Performance Objectives that apply to the Ingress Service Frame as 

described in Section 8.8 of this document. Note that the Class of Service Name could be one of 

                                                 
30 In MEF 10.3 [24] this is called Class of Service Identifier Service Attribute. 
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the Class of Service Labels standardized in MEF 23.2 [29]. In addition, per Section 12, the Class 

of Service Name can also determine the Bandwidth Profile Flow to which the Service Frame is 

mapped. 

[R119] An Ingress Service Frame that has the Class of Service Name Discard MUST 

be discarded. 

[R120] The values of ὓ and ὖ in the value of the EVC EP Ingress Class of Service 

Map Service Attribute for an EVC EP MUST only contain Class of Service 

Names taken from the value of the EVC List of Class of Service Names Service 

Attribute (Section 8.7) for the EVC that the EVC EP is in. 

The values of F, M, and P can be different for each EVC EP that is associated by an EVC. 

The requirements regarding the EVC EP Ingress Class of Service Map Service Attribute for Data 

Service Frames and SOAM Service Frames are different from what they are for Layer 2 Control 

Protocol Service Frames as detailed below. 

 EVC EP Ingress Class of Service Map Service Attribute for Data Service Frames 

[R121] If an ingress Data Service Frame that is not also an L2CP Service Frame (Sec-

tion 7.6.3) is mapped to an EVC EP, then the Class of Service Name for this 

Service Frame MUST be the Class of Service Name indicated by the map M. 

Sections 10.5.1.1, 10.5.1.2, and 10.5.1.3 describe the EVC EP Ingress Class of Service Map Ser-

vice Attribute for each of the possible values of F.  

10.5.1.1 EVC EP Ingress Class of Service Map Service Attribute Based on EVC EP 

When the value of F is EVC EP, the map M contains a single Class of Service Name, and all in-

gress Data Service Frames mapped to the EVC EP (Section 10.4) that are not also L2CP Service 

Frames are assigned this Class of Service Name. 

[R122] When the value of F = EVC EP for an EVC EP, M MUST contain a single 

Class of Service Name. 

[R123] When the value of F = EVC EP for an EVC EP, the Class of Service Name con-

tained in ὓ MUST NOT  be Discard. 

[R122] means that a single Class of Service Name applies to all ingress Data Service Frames that 

are not also L2CP Service Frames (Section 7.6.3) mapped to the EVC EP. 

As an example, consider EVC EP 1 and EVC EP 2 located at a UNI. Ingress Data Service 

Frames that are not also L2CP Service Frames (Section 7.6.3) mapped to EVC EP 1 have the 

Class of Service Name Gold. ingress Data Service Frames that are not also L2CP Service Frames 

(Section 7.6.3) mapped to EVC EP 2 have the Class of Service Name Silver. 
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10.5.1.2 EVC EP Ingress Class of Service Map Service Attribute Based on Priority Code Point Field 

When the value of F = C-Tag PCP, the map M is based on the C-Tag Priority Code Point. 

[R124] When the value of F = C-Tag PCP for an EVC EP, M MUST map each possi-

ble C-Tag PCP value to exactly one Class of Service Name and absence of a C-

Tag to exactly one Class of Service Name. 

[R124] means that the sets of C-Tag Priority Code Point values 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 possible C-Tag 

Priority Code Point values. [R124] also means that each ingress Data Service Frame mapped to 

the EVC EP has a single Class of Service Name that applies to it. 

[D5] When the value of F = C-Tag PCP for an EVC EP, the Class of Service Name 

for all ingress Data Service Frames that are not also L2CP Service Frames (Sec-

tion 7.6.3) mapped to the EVC EP without a C-Tag SHOULD be the same 

Class of Service Name as that for ingress Data Service Frames that are not also 

L2CP Service Frames (Section 7.6.3) mapped to the EVC EP with a C-Tag that 

has the Priority Code Point value = 0. 

Table 20 shows examples of the mapping of PCP value to Class of Service Name for two differ-

ent EVC EPs at a UNI. 

 

EVC EP A  EVC EP B 

PCP Value Class of Service Name  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 20 ï Example of M when F Equals C-Tag PCP 

Note that a single Class of Service Name for all Ingress Service Frames that are not also L2CP 

Service Frames (Section 7.6.3) mapped to an EVC EP can be achieved by mapping all possible 

PCP values and Untagged to the same Class of Service Name. This is the same behavior as when 

F = EVC EP. 

10.5.1.3 EVC EP Ingress Class of Service Map Service Attribute Based on Internet Protocol 

When the value of F = DSCP, the map M is based on Internet Protocol. This means that the Class 

of Service Name is determined from the DSCP for an ingress Data Service Frame carrying an 

IPv4 or an IPv6 packet. 
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[R125] When the value of F = DSCP for an EVC EP, M MUST map each possible 

DSCP to exactly one Class of Service Name for ingress Data Service Frames 

carrying an IPv4 packet. 

[R126] When the value of F = DSCP for an EVC EP, M MUST map each possible 

DSCP to exactly one Class of Service Name for ingress Data Service Frames 

carrying an IPv6 packet. 

[O5] When the value of F = DSCP for an EVC EP, M MAY  be such that a DSCP 

maps to one Class of Service Name for an ingress Data Service Frame carrying 

an IPv4 packet and maps to a different Class of Service Name for an ingress Da-

ta Service Frame carrying an IPv6 packet. 

[R127] When the value of F = DSCP for an EVC EP, M MUST map each ingress Data 

Service Frame that is not also an L2CP Service Frame (Section 7.6.3), that is 

not carrying either an IPv4 or IP6 packet, and that is mapped to the EVC EP, to 

exactly one Class of Service Name. 

[R125] and [R126] mean that each possible <IP version, DSCP> pair maps to exactly one Class 

of Service Name. 

Table 21 shows an example of using the EVC EP Ingress Class of Service Map Service Attribute 

based on Internet Protocol. In this example an ingress Data Service Frame carrying an IPv4 

packet with DSCP = 37 would have the Class of Service Name Platinum. Similarly, an ingress 

Data Service Frame carrying an IPv6 packet with DSCP = 37 would have the Class of Service 

Name Platinum. In this example Diamond can only apply to ingress Data Service Frames carry-

ing an IPv4 packet and Ruby can only apply to ingress Data Service Frames carrying an IPv6 

packet. This example illustrates [O5] that allows a mapping of a DSCP to Class of Service name 

for IPv4 that is different from the mapping of a DSCP to Class of Service Name for IPv6. 

 

IPv4 DSCPs IPv6 DSCPs Class of Service Name 

11,37,45 11,37,45 Platinum 

8,10,12  Diamond 

 38,40 Ruby 

No IP Packet No IP Packet Quartz 

All other values All other values Discard 

Table 21 ï Example of M when F Equals DSCP 

Table 22 shows an example where only IPv4 is supported. In this example, the Class of Service 

Name for ingress Data Service Frames that are not also L2CP Service Frames (Section 7.6.3) and 

not carrying an IP packet is Good Enough. This fact and the last row in Table 22 means that 

Good Enough applies to any ingress Data Service Frame carrying an IPv6 packet or any ingress 

Data Service Frame that is not also an L2CP Service Frame (Section 7.6.3) that is not carrying an 

IP packet. Consequently, IPv6 is not recognized but instead is treated as non-IP. A similar ap-

proach can be used to support only IPv6. 
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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 Packet Good Enough 

 All values Good Enough 

Table 22 ï Example of M that Only Supports IPv4 when F Equals DSCP 

 EVC EP Ingress Class of Service Map Service Attribute for L2CP Service Frames 

[R128] If an ingress Layer 2 Control Protocol Service Frame is mapped to an EVC EP 

and the Layer 2 Control Protocol carried by this ingress Layer 2 Control Proto-

col Service Frame is contained in the value of the map P, then the Class of Ser-

vice Name for this frame MUST be the Class of Service Name mapped to by P. 

[R129] If an ingress Layer 2 Control Protocol Service Frame is mapped to an EVC EP 

and the Layer 2 Control Protocol carried by this ingress Layer 2 Control Proto-

col Service Frame is not contained in the map P, then the Class of Service 

Name for this frame MUST be determined as if it were an ingress Data Service 

Frame that is not also an L2CP Service Frame (Section 7.6.3). 

 EVC EP Ingress Class of Service Map Service Attribute for SOAM Service Frames 

[R130] If an ingress SOAM Service Frame that is not also a Data Service Frame is 

mapped to an EVC EP, then the Class of Service Name for this ingress SOAM 

Service Frame MUST be the same as if it were an ingress Data Service Frame 

that is not also an L2CP Service Frame (Section 7.6). 

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 Attribute31 

The value of the EVC EP Color Map Service Attribute is a pair of the form ộὊȟὓỚ where: 

¶ F is one of the values EVC EP, C-Tag DEI, C-Tag PCP, or DSCP and 

¶ M is a map that can be used to assign Color to each Ingress Service Frame. (The 

form of M depends on the value of F.). 

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. 

                                                 
31 In MEF 10.3 [24] this is called Color Identifier Service Attribute. 
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The color identified for an Ingress Service Frame can affect whether it is a Qualified Service 

Frame (Section 8.8.1.4) and whether it is subject to the One-way Availability Performance Met-

ric (Section 8.8.7) when: 

¶ None of the Bandwidth Profile Flows that the Service Frame is in are in an Enve-

lope (Section 12) or 

¶ The Service Frame is in an Ingress Bandwidth Profile Flow that is in an Envelope 

(Section 12) and ὅὓ  color-aware (Section 12.1.2). 

When neither of the two above conditions hold, the value of M 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 by having an appropriate value of the EVC EP Egress Map Service Attribute 

(Section 10.7). One use of this information is to allow the Subscriber to know how much deliv-

ered traffic is being declared Yellow by the Service Provider. 

[R131] The Color for an Ingress Service Frame MUST be either Green or Yellow. 

Sections 10.6.1 through 10.6.4 contain requirements for each of the above values of F. 

 EVC EP Color Map Service Attribute with F = EVC EP 

When the value of F is EVC EP, the map M contains a single Color, which is assigned to all In-

gress Service Frames mapped to the EVC EP (Section 10.4). 

[R132] When the value of F = EVC EP, M MUST contain exactly one Color. 

[R132] means that a single Color applies to all Ingress Service Frames mapped to the EVC EP. 

 EVC EP Color Map Service Attribute with F = C-Tag DEI 

When F = C-Tag DEI, the Color is determined by the value of the C-Tag DEI when present. 

[R133] When the value of F = C-Tag DEI, M MUST be such that the C-Tag DEI = 0 

maps to Green and C-Tag DEI = 1 maps to Yellow. 

[R134] When the value of F is C-Tag DEI, the Color of an Ingress Service Frame with-

out a C-Tag MUST be Green. 

 EVC EP Color Map Service Attribute with F = C-Tag PCP 

When F = C-Tag PCP, the Color is determined by the value of the C-Tag PCP when present. 

[R135] When the value of F = C-Tag PCP, M MUST be such that each possible value 

of the C-Tag PCP maps to a Color. 
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[R136] When the value of F = C-Tag PCP, the Color of a Ingress Service Frame with-

out a C-Tag MUST be Green. 

[R135] means that the sets of C-Tag PCP values that map to each Color are disjoint sets and the 

union of these sets is the set of all possible C-Tag PCP values. 

 EVC EP Color Map Service Attribute with F = DSCP 

When F = DSCP, the Color is determined by the DSCP when the Service Frame is carrying an 

IPv4 packet or an IPv6 packet. 

[R137] When the value of F = DSCP, M MUST be such that each possible DSCP maps 

to exactly one Color for Ingress Service Frames carrying an IPv4 packet. 

[R138] When the value of F = DSCP, M MUST be such that each possible DSCP maps 

to exactly one Color for Ingress Service Frames carrying an IPv6 packet. 

[O6] When the value of F = DSCP, M MAY  be such that a DSCP maps to one Color 

for an Ingress Service Frame carrying an IPv4 packet and maps to a different 

Color for an Ingress Service Frame carrying an IPv6 packet. 

[R139] When the value of F = DSCP, the Color of an Ingress Service Frame that does 

not contain either an IPv4 or an IPv6 packet MUST be Green. 

Note that the mapping of DSCPs to Color can be different for IPv4 and IPv6. Table 23 shows an 

example of the use of different mappings for IPv4 and IPv6. 

 

IPv4 DSCPs IPv6 DSCPs Color 

ρȟςȟσȟυȟχȟρρȟρσȟρχ ρȟςȟσȟυȟψȟρσȟςρȟστ Yellow 

All other values All other values Green 

Table 23 ï Example of DSCP to Color Mapping 

10.7 EVC EP Egress Map Service Attribute 

The value of the EVC EP Egress Map Service Attribute is None or a map of the form <Corre-

sponding Ingress Service Frame Class of Service Name, Corresponding Ingress Service Frame 

Color> to either <Egress Service Frame C-Tag PCP value, Egress Service Frame C-Tag DEI 

value> or Discard.  

Table 24 contains an example when value of the EVC EP Egress Map Service Attribute is not 

None for the value of the EVC List Class of Service Names Service Attribute value in Table 4. 
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Ingress Class of Service 

Name 

Ingress Col-

or 

Egress C-Tag PCP 

Value 

Egress C-Tag DEI  

Value 

Platinum Green 7 0 

Platinum Yellow 7 1 

Gold Green 5 0 

Gold Yellow 5 1 

Silver Green Discard 

Silver Yellow Discard 

Table 24 ï Example of the Value of the EVC EP Egress Map Service Attribute 

Section 10.5 details 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 value of the EVC EP Color Map Service Attribute (Section 10.6) 

if no Ingress Bandwidth Profile is applied. 

Note that the EVC 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 the SP Network. Populating the C-Tag for Service Frames that are a result of frames gen-

erated inside the SP Network is beyond the scope of this document. 

[R140] The value of the EVC EP Egress Map Service Attribute MUST NOT be None 

unless one of the following conditions applies: 

¶ The value of the EVC EP Map Service Attribute (Section 10.4) is UT/PT. 

¶ The value of the EVC C-Tag PCP Preservation Service Attribute (Section 8.5) = 

Enabled, the value of the EVC C-Tag DEI Preservation Service Attribute (Section 

8.6) = Enabled, and the value of the EVC EP Map Service Attribute (Section 

10.4) = List for all EVC EPs in the EVC. 

¶ The value of the EVC C-Tag PCP Preservation Service Attribute (Section 8.5) = 

Enabled, the value of the EVC C-Tag DEI Preservation 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 is not None and is 

such that the pair <Class of Service Name, Color> maps to Discard, then any 

Ingress Service Frame with this Class of Service Name and Color MUST 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 is a C-Tagged Service 

Frame and if the corresponding Ingress Service Frame is an Untagged Service 

Frame, then the values of the C-Tag PCP and C-Tag DEI in the Egress Service 

Frame MUST 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 mapped to the EVC EP is a C-Tagged Service 

Frame and if the corresponding Ingress Service Frame is a C-Tagged Service 

Frame, then the values of the C-Tag PCP and C-Tag DEI in the Egress Service 

Frame MUST be as specified in Table 25. 

 

Value of the EVC C-

Tag PCP Preserva-

tion Service Attrib-

ute 

Value of the EVC C-

Tag DEI Preserva-

tion Service Attrib-

ute 

Value of the egress 

C-Tag PCP 

Value of the egress 

C-Tag DEI 

Enabled Enabled I I 

Enabled Disabled I M 

Disabled Enabled M I 

Disabled Disabled M M 

I = Value in the corresponding Ingress Service Frame 

M = Value in the EVC EP Egress Map Service Attribute 

Table 25 ï Egress Service Frame C-Tag PCP and C-Tag DEI Determination 

Notes on setting the value of the EVC EP Egress Map Service Attribute are contained in Section 

10.7.1 and Section 10.7.2. 

 Conveying Class of Service Name and Color 

It can be useful to the Subscriber to know the Class of Service Name and Color used within the 

SP Network for 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 that were discarded and/or declared Yellow by the SP Network. 

If the SN uses the C-Tag DEI to assign Color to Egress Service Frames, then the value the EVC 

EP Egress Map Service Attribute shown in Table 26 allows the SN to use the C-Tag PCP value 

to identify the Class of Service Name and the C-Tag DEI to identify the Color for each C-

Tagged Egress Service Frame. 

 

Ingress Class of Service 

Name 

Ingress Col-

or 

Egress C-Tag PCP 

Value 

Egress C-Tag DEI  

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 26 ï Example of Using the C-Tag PCP to Identify Class of Service Name and C-Tag DEI to Identify 

Color 

If the SN uses the C-Tag PCP to assign Color to Egress Service Frames, then the value the EVC 

EP Egress Map Service Attribute shown in Table 27 allows the SN to use the C-Tag PCP value 

to identify both the Class of Service Name and the Color for each C-Tagged Egress Service 
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Frame. Note that the entries in the fourth column can be any value since the SN does not use the 

C-Tag DEI to identify Color. 

 

Ingress Class of Service 

Name 

Ingress Col-

or 

Egress C-Tag PCP 

Value 

Egress C-Tag DEI  

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 27 ï Example of Using the C-Tag PCP to Identify both Class of Service Name and Color 

 Use of Discard in the Value of the EVC EP Egress Map Service Attribute 

As an example of the use of Discard in the value of 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 Name Silver is only used by the Subscriber at UNIs A and B, then using 

the value of the EVC EP Egress Map Service Attribute shown in Table 24 at UNIs C, D, and E 

prevents Silver Egress Service Frames at UNIs C, D, and E thus conserving egress bandwidth at 

these UNIs. 

An analogous approach can be used to prevent Service Frames that were deemed to be Yellow at 

the ingress UNI from consuming egress bandwidth at the egress UNI(s). 

10.8 EVC EP Ingress Bandwidth Profile Service Attribute32 

The EVC EP Ingress Bandwidth Profile Service Attribute is used to limit the rate of Ingress Ser-

vice Frames mapped to an EVC EP at a UNI (Section 7.10.1). The value of the EVC EP Ingress 

Bandwidth Profile Service Attribute is either None or BWP Flow Parameters as defined in Sec-

tion 12.1.2. 

[R144] When the value of the EVC EP Ingress Bandwidth Profile Service Attribute for 

a given EVC EP = BWP Flow Parameters (Section 12.1.2), the SP Network 

MUST apply the Bandwidth Profile Algorithm (Section 12.2) using these pa-

rameter values to the Ingress EVC EP Bandwidth Profile Flow for that EVC EP 

(Section 12). 

[R145] An Ingress Service Frame that is declared Red by the application of the Band-

width Profile Algorithm per [R144] MUST be discarded. 

Note that if an Ingress Service Frame is declared Green and it meets other conditions per the def-

inition of Qualified Service Frame in Section 8.8.1.4, then the SLS applies to this Service Frame. 

                                                 
32 In MEF 10.3 [24] this is called Ingress Bandwidth Profile per EVC Service Attribute. 



  Subscriber Ethernet Service Attributes 

MEF 10.4 © MEF Forum 2018.  Any reproduction of this document, or any portion thereof, shall 

contain the following statement: "Reproduced with permission of MEF Forum."  No user 

of this document is authorized to modify any of the information contained herein. 

Page 95 

 

Note that, per the definition of Qualified Service Frame in Section 8.8.1.4, an Ingress Service 

Frame that is declared Yellow is not subject to the Performance Metrics and associated Perfor-

mance Objectives of the SLS. 

There are three levels of Bandwidth Profile conformance in descending order: Green, Yellow 

and Red. A better conformance level results in fewer discarded frames. In order to improve the 

level of Bandwidth Profile conformance, a Subscriber may need to shape traffic in the SN 

(Appendix B contains a shaping example). 

Appendix D.1 shows an example of applying the EVC EP Ingress Bandwidth Profile Service At-

tribute at a UNI. 

10.9 EVC EP Class of Service Name Ingress Bandwidth Profile Service Attribute33 

The EVC EP Class of Service Name Ingress Bandwidth Profile Service Attribute is used to limit 

the rate of Ingress Service Frames with a given Class of Service Name at a UNI. The value of the 

EVC EP Class of Service Name Ingress Bandwidth Profile Service Attribute is either None or a 

non-empty list of pairs of the form ộὼȟώỚ, where ὼ is a Class of Service Name that is in the value 

of the EVC List of Class of Service Names Service Attribute (Section 8.7) for the EVC that as-

sociates the EVC EP and ώ = BWP Flow Parameters as defined in Section 12.1.2. 

[R146] Each Class of Service Name that is in the value of the EVC List of Class of Ser-

vice Names Service Attribute (Section 8.7) for the EVC that associates the EVC 

EP MUST appear at most once in the list of pairs ộὼȟώỚ in the value of the EVC 

EP Class of Service Name Ingress Bandwidth Profile Service Attribute. 

[R147] The Class of Service Name Discard MUST NOT  appear in the list of pairs 
ộὼȟώỚ in the value of the EVC EP Class of Service Name Ingress Bandwidth 

Profile Service Attribute. 

[R148] For each entry ộὼȟώỚ in the value of the EVC EP Class of Service Name Ingress 

Bandwidth Profile Service Attribute for a given EVC EP, where ώ  BWP Flow 

Parameters (Section 12.1.2), the SP Network MUST apply the Bandwidth Pro-

file Algorithm (Section 12.2) using these parameter values to the Ingress Class 

of Service Name Bandwidth Profile Flow (Section 12) for this EVC EP and 

Class of Service Name ὼ. 

[R149] An Ingress Service Frame that is declared Red by the application of the Band-

width Profile Algorithm per [R148] MUST be discarded. 

Note that if there is no need to apply the Bandwidth Profile Algorithm to Ingress Service Frames 

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 from the list of ộὼȟώỚôs. This obviates the 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 Profile per Class of Service Identifier Service Attribute. 
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Note that if an Ingress Service Frame is declared Green and it meets other conditions per the def-

inition of Qualified Service Frame in Section 8.8.1.4, then the SLS applies to this Service Frame. 

Note that, per the definition of Qualified Service Frame in Section 8.8.1.4, an Ingress Service 

Frame that is declared Yellow is not subject to the Performance Metrics and associated Perfor-

mance Objectives of the SLS. 

There are three levels of Bandwidth Profile conformance in descending order: Green, Yellow 

and Red. A better conformance level results in fewer discarded frames. In order to improve the 

level of Bandwidth Profile conformance, a Subscriber may need to shape traffic in the SN 

(Appendix B contains a shaping example). 

Appendix D.1 shows an example of applying the EVC EP Class of Service Name Ingress Band-

width Profile Service Attribute at a UNI. 

10.10 EVC EP Egress Bandwidth Profile Service Attribute34 

The EVC EP Egress Bandwidth Profile Service Attribute is used to limit the rate of all Egress 

Service Frames mapped to an EVC EP at a UNI (Section 7.10.2). The value of the EVC EP 

Egress Bandwidth Profile Service Attribute is either None or the 3-tuple 
ộὅὍὙȟὅὍὙȟὉὙỚ where the elements of the 3-tuple are defined in Section 12.1.2. 

When the value of the EVC EP Egress Bandwidth Profile Service Attribute is a 3-tuple 
ộὅὍὙȟὅὍὙȟὉὙỚ, 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 Bandwidth Profile Algorithm (Section 

12.2) to the Egress EVC EP Bandwidth Profile Flow for the EVC EP would result in all Egress 

Service frames being declared Green or Yellow, i.e., no frames declared Red. 

[R150] If the Envelope identified by ὉὙ contains only one Bandwidth Profile Flow 

(Section 12), then ὅὍὙ  MUST equal ὅὍὙ. 

[R151] If the value of the rank in ὉὙ is not the highest rank in the Envelope identified 

by ὉὙ, then ὅὍὙ MUST be 0. 

It is important to reiterate that this description does not mandate or constrain in any way the im-

plementation in the SP Network. 

When the Bandwidth Profile Algorithm is applied to an Egress EVC EP Bandwidth Profile Flow, 

some parameter values used by the algorithm are specified by the Service Provider per Table 30 

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 to an Egress EVC 

EP Bandwidth Profile Flow, it is necessary for the Subscriber to know: 

¶ The Service Provider specified parameter values, and 

                                                 
34 In MEF 10.3 [24] this is called Egress Bandwidth Profile per EVC Service Attribute. 


































































































































