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1 Introduction

1.1 Abstract

This document defines the requirements and corresponding test procedures that determine the readiness
of a Metro Ethernet Network (MEN) to deliver various Ethernet Services, such as Ethernet Line (E-Line)
and Ethernet LAN (E-LAN) services. Requirements are derived from the Metro Ethernet Forum Technical
Committee documents.

1.2 Structure of Document

This document is structured as follows:

e Section 1: Constitutes the introduction. It describes the abstract, scope, and structure of the
document. It also provides definitions, abbreviations, compliance levels and
references.

e Section 2: Defines conformance, performance, interoperability and functional testing.

e Sections 3-4-5 : Present an overview of the various Ethernet Services and test configurations.

e Section 6: Provides a functional description of the CE-VLAN ID Preservation Service
Attribute.

e Section 7: Provides an overview of the test cases per Service type.

e Section 8: Describes the requirements and test procedures for EPL.

e Section 9: Describes the requirements and test procedures for EVPL.

e Section 10: Describes the requirements and test procedures for E-LAN.

1.3 Scope

This document defines the requirements and corresponding test procedures to qualify the ability of a Metro
Ethernet Network to deliver Ethernet services, such as E-Line and E-LAN services as defined by the Metro
Ethernet Forum. The tests are defined from the point of view of the Subscriber’'s equipment that is used to
access the services.

The first objective of this document is to provide test procedures to Subscribers to help them ensure the
successful integration of Ethernet Services into their overall networking infrastructures. The second
objective is to provide test definitions to host, switch, and router vendors allowing them to ensure that their
products can be used in a MEN to allow Subscribers to successfully access Ethernet Services. The third
objective is to provide Service Providers with a suite of tests that allow them to determine the ability of a
MEN to offer Ethernet Services conformant to Metro Ethernet Forum specifications.

The requirements defined in this document are based on the Metro Ethernet Forum Technical Committee
Ethernet Services Model, phase 1 and on the Abstract Test Suite for Ethernet Services at the UNI
documents.

Implementation specifications are outside the scope of this document. This document may be updated in
the future to reflect new work in the MEF Technical Committee.
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1.4 Definitions

All to One Bundling: A UNI Attribute in which all CE-VLAN IDs are associated with a single EVC

Bandwidth Profile: A characterization of ingress Service Frame arrival times and lengths at the UNI

Broadcast Service Frame: A Service Frame that has the broadcast destination MAC address

Bundling: A UNI attribute in which more than one CE-VLAN ID can be associated with an EVC

CE-VLAN ID Preservation: An EVC attribute in which the CE-VLAN ID of an egress Service Frame is
identical in value to the CE-VLAN ID of the corresponding ingress service Frame

CE-VLAN ID/EVC Map: An association of CE-VLAN IDs with EVCs at a UNI

Class of Service: A set of Service Frames that have a commitment from the Service Provider to receive a
particular level of performance

Class of Service ldentifier: Information derivable from a Service Frame that allows the identification of the
Class of Service instance that applies to the Service Frame

Customer Edge: Equipment on the Subscriber side of the UNI

Customer Edge VLAN CoS: The user priority bits in the IEEE 802.1Q Tag in a tagged Service Frame

Customer Edge VLAN ID: The identifier derivable from the content of a Service Frame that allows the
Service Frame to be associated with an EVC at the UNI

Customer Edge VLAN Tag: The IEEE 802.1Q Tag in a tagged Service Frame

Eqgress Service Frame: A Service Frame sent from the Service Provider network to the CE

Ethernet LAN Service: An Ethernet Service Type distinguished by its use of a Multipoint-to-Multipoint EVC

Ethernet Line Service: An Ethernet Service Type distinguished by its use of a Point-to-Point EVC

Ethernet Virtual Connection: An association of two or more UNIs that limits the exchange of Service
Frames to UNIs in the Ethernet Virtual Connection

Ingress Service Frame: A Service Frame sent from the CE into the Service Provider network

Layer 2 Control protocol Service Frame: A Service Frame that is used for Layer 2 control, e.g., Spanning
Tree Protocol

Layer 2 Control protocol Tunneling: The process by which a Layer 2 Control protocol Service Frame is
passed through the Service Provider network without being processed and delivered unchanged to the
proper UNI(s)

Multicast Service Frame: A Service Frame that has a multicast destination MAC address

Multipoint-to-Multipoint EVC: An EVC with two or more UNIs

Point-to-Point EVC: An EVC with exactly 2 UNIs

Service Frame: An Ethernet frame transmitted across the UNI toward the Service Provider or an Ethernet
frame transmitted across the UNI toward the Subscriber
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Service Multiplexing: A UNI service attribute in which the UNI can be in more than one EVC instance

Service Provider: The organization providing Ethernet Service(s)

Subscriber: The organization purchasing and/or using Ethernet Services
Tester: Special equipment used to generate and monitor traffic for verification purposes

Unicast Service Frame: A Service Frame that has a unicast destination MAC address

User Network Interface: The physical demarcation point between the responsibility of the Service Provider
and the responsibility of the Subscriber

1.5 Abbreviations

CE: Customer Edge
CE-VLAN CoS: Customer Edge VLAN CoS

CE-VLAN ID: Customer Edge VLAN ID
CE-VLAN Tag: Customer Edge VLAN Tag
E-LAN Service: Ethernet LAN Service

E-Line Service: Ethernet Line Service
EVC: Ethernet Virtual Connection
Frame: Short for Ethernet frame.
MEN: Metro Ethernet Network

UNI: User Network Interface

1.6 Compliance Levels

The key words “MUST”, “MUST NOT", “REQUIRED”, “SHALL", “SHALL NOT”, “SHOULD”, “SHOULD
NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL" in this document are to be interpreted as described in
RFC 2119. All key words MUST use upper case, bold text.

1.7 References

MEF 1 Ethernet Services Model, Phase 1

MEF 9 Abstract Test Suite for Ethernet Services at the UNI

Ethernet Services Definitions, Phase 1 Draft 5.6

Enterprise Networks 2004, Metro Ethernet Services, Ralph Santitoro
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2 Testing Methodoloqgies

This document defines the requirements and corresponding test procedures that determine the readiness
of a Metro Ethernet Network (MEN) to deliver various Ethernet Services, such as Ethernet Line (E-Line)
and Ethernet LAN (E-LAN) services.

Vendors can refer to such requirements and test procedures in the development and commercial cycles of
their products and carriers can refer to them to ensure that the Metro Ethernet Network they deploy meet
certain well-defined criteria.

Various types of criteria can be used to establish the requirements a MEN must satisfy to deliver various
Ethernet Services. This document refers to four such criteria: conformance, performance, interoperability
and functionality.

2.1 Conformance Testing

Metro Ethernet Services conformance testing consists of testing the extent to which a MEN conforms to the
Technical Specification MEF 1 Ethernet Services Model, Phase 1. Conformance testing is extensive as it
consists of testing a MEN against every feature and function defined in the specification.

An example of this would be a test that verifies that a MEN does not deliver frames to the UNI on which
they originated.

2.2 Performance Testing

Metro Ethernet Services performance testing evaluates a MEN implementation under different traffic and
load conditions to see how well it performs. Performance testing consists of measuring parameters that
are traffic dependent under well-known traffic conditions.

Performance parameters of an implementation are function related. It generally involves two functions:
traffic generation and traffic analysis. For each function, three types of performance criteria can be
measured: speed, accuracy and dependability.

An example of this would be a test that measures the ability to successfully forward a certain percentile of
frames without loss.

2.3 Interoperability Testing

Interoperability testing is used to measure the condition under which two or more systems with separate
and different implementations will interoperate and produce the expected behavior. It involves testing both
the capabilities and the behavior of an implementation in an interconnected environment and checking
whether an implementation can interoperate with another implementation.

An example of this would be the ability of a device to participate in the same arbitrary MEN as the devices
of other vendors.
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2.4 Functional Testing

The functional testing purpose is to have the insurance that the MEN satisfies certain well-defined
functional criteria some of which can be safely taken for granted and other which it will be useful to test.
Usually, these tests do not have a direct correspondence with the Protocol Implementation Conformance
Statement (PICS).

An example of the latter would be that a MEN correctly filters BPDUs (Bridge Protocol Data Units) when
configured to do so.

Conformance, interoperability and functional test results are typically reported as “pass” or “fail”, whereas
performance test results are generally reported in terms of frame counts, times and rates.
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3 Ethernet Services Overview and Test Confiqurations (E-LINE)

3.1 Ethernet Private Line Service Overview

An Ethernet Private Line (EPL) service is specified using an E-Line Service type. EPL uses a point-to-point
EVC between two UNIs and provides a high degree of transparency for Service Frames between the UNIs
it interconnects such that the Service Frame’s header and payload are identical at both the source and
destination UNI.

The service also has an expectation of low Frame Delay, Frame Delay Variation and Frame Loss Ratio. It
does not allow for Service Multiplexing, i.e., a dedicated UNI (physical interface) is used for the service.

Because of the amount of transparency of this service, there is no need for coordination between the
Subscriber and Service Provider on a detailed CE-VLAN ID/EVC Map for each UNI because all Service
Frames are mapped to a single EVC at the UNI.

The following figure shows an example of Ethernet Private Lines connecting a subscriber to boh Storage
and Internet service providers

MEN

*Point-to-Point EVCs
**Dedicated Bandwidth

03%

Lnternet

Figure 1 Ethernet Private Lines using E-LINE service type
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3.2 Ethernet Private Line Principal Test Configuration

The following network topology shall be implemented to perform most of the tests developed to
determine the ability of a MEN to deliver Ethernet Private Line Services. Each UNI and each EVC
Is configured with unique service attributes, parameters and values (see section 8).

EVC12

Figure 2 Network Topology for Ethernet Private Lines Testing
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3.3 Ethernet Virtual Private Line Service Overview

An Ethernet Virtual Private Line (EVPL) is created using an E-Line Service type. An EVPL can be used to
create services similar to the Ethernet Private Line (EPL) with some notable exceptions.

First, an EVPL allows for service multiplexing at the UNI. This capability allows more than one EVC to be
supported at the UNI where the EPL does not allow this.

Second, an EVPL doesn't need to provide full transparency of Service Frames as with an EPL. Because
service multiplexing is permitted, some Service Frames may be sent to one EVC while other Service
Frames may be sent to other EVCs.

The following figure shows an example of Ethernet Virtual Private Lines with Service Multiplexed at the UNI

Enterprise

MEN

*Point-to-Point EVCs
**Service can be Multiplexed at the UNI

Enterprise

Figure 3 Ethernet Virtual Private Lines using E-LINE service type

Release 1.5 lometrix Confidential & Proprietary Page 16



iometrix.

THE STANDARD FOR TESTING -
Test Plan for Ethernet Services at the UNI

3.4 Ethernet Virtual Private Line Principal Test Confiquration

The following network topology shall be implemented to perform most of the tests developed to
determine the ability of a MEN to deliver Ethernet Virtual Private Line Services. Each UNI and
each EVC is configured with unique service attributes, parameters and values (see section 9).

EVC23

EVC21

EVC20
EVC14

EVC16

27 26

Figure 4 Network Topology for Ethernet Virtual Private Lines Testing
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4 Ethernet Services Overview and Test Configuration (E-LAN)

4.1 Ethernet LAN Service Overview

Any Ethernet Service that is based upon a Multipoint-to-Multipoint Ethernet Virtual Connection SHALL be
designated as an Ethernet LAN (E-LAN) Service type.

An E-LAN Service type can be used to create a broad range of services. In its simplest form, an E-LAN
Service type can provide a best effort service with no performance assurances between the UNIs. In more
sophisticated forms, an E-LAN Service type may be defined with performance assurances such as CIR
with an associated CBS and EIR with an associated EBS for a given CoS instance.

The MEF has not defined service performance (delay, delay variation, and loss) attributes for the E-LAN
Service type.

For an E-LAN service type, Service Multiplexing MAY occur at none, one or more of the UNIs in the EVC.
For example, an E-LAN Service type (Multipoint-to-Multipoint EVC) and an E-Line Service type (Point-to-
Point EVC) may be service multiplexed at the same UNI.

___________________________________

_______________________________________________________________

MEN

*Multipoint-to-Multipoint EVCs
**Service can be Multiplexed at the UNI

Figure 5 Ethernet Virtual Private Lines using E-LINE service type
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4.2 Ethernet LAN Principal Test Confiquration

The following network topology shall be implemented to perform most of the tests developed to
determine the ability of a MEN to deliver Ethernet LAN Services. Each UNI and each EVC is
configured with unique service attributes, parameters and values (see section 10).

Figure 6 Network Topology for Ethernet LAN Testing
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5 UNI Physical Layer - Test Confiquration

5.1 E-LINE & E-LAN - UNI Physical Layer

The following network topology shall be implemented to perform the ‘UNI Physical Layer’ test for
Ethernet Private Line, Ethernet Virtual Private Line and Ethernet LAN Services. Each UNI and
each EVC is configured with unique service attributes, parameters and values (see test #14 in
sections 8, 9 and 10).

01

00

02

04

Figure 7 Network Topology for E-LINE and E-LAN UNI Physical Layer Testing
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6 CE-VLAN ID Preservation Functional Description

6.1. CE-VLAN ID Preservation Service Attribute with All-to-One Bundling

CE-VLAN ID/EVC MAP | INGRESS SERVICE EGRESS SERVICE CE-VLAN ID PRESERVATION
UNIA | UNIB FRAME FORMAT FRAME FORMAT SERVICE ATTRIBUTE
o Untagged Untagged
A.Z Ak A.Z Priority Tagged Priority Tagged YES for all Service Frames
Bidirectional Tagged X Tagged X
Scenario A...Z: All Service Frames including Untagged and Priority Tagged are mapped to the EVC

6.2. CE-VLAN ID Preservation Service Attribute with Bundling

CE-VLAN ID/EVC MAP INGRESS SERVICE EGRESS SERVICE CE-VLAN ID PRESERVATION
FRAME FORMAT FRAME FORMAT SERVICE ATTRIBUTE
UNIA [ UNIB
° Untagged N/S
XY aL XY Priority Tagged N/s YES for a SUBSET of Service Frames Tagged X and
Bidirectional Tagged X Tagged X Tagged Y
Tagged Y Tagged Y
Scenario X*, Y: Untagged, Priority Tagged and Service Frames with VLAN ID X and VLAN ID Y are mapped to the EVC
6.3. CE-VLAN ID Preservation Service Attribute without Bundling or All-to-One Bundling
CE-VLAN ID/EVC MAP | |NGRESS SERVICE EGRESS SERVICE CE-VLAN ID PRESERVATION
FRAME FORMAT FRAME FORMAT SERVICE ATTRIBUTE
UNIA | uniB
o
X ake x Tagged X Tagged X YES for all Service Frames
Bidirectional
o Untagged N/S
X ake x Priority Tagged N/S YES for a SUBSET of Service Frames Tagged X
Bidirectional Tagged X Tagged X
X e X* Tagged X Tagged X YES for all Service Frames
Unidirectional
Untagged Tagged X
X* e X Priority Tagged Tagged X YES for a SUBSET of Service Frames Tagged X
Unidirectional Tagged X Tagged X
o Untagged Untagged
X ake x Priority Tagged Untagged NO for all Service Frames
Bidirectional Tagged X Untagged
X e X* Tagged X Untagged NO for all Service Frames
Unidirectional
X e Y Tagged X Tagged Y NO for all Service Frames
Unidirectional
Untagged Untagged
X* e Y* Priority Tagged Untagged NO for all Service Frames
Unidirectional Tagged X Untagged
X e Y* Tagged X Untagged NO for all Service Frames
Unidirectional
Untagged Tagged Y
X* e Y Priority Tagged Tagged Y NO for all Service Frames
Unidirectional Tagged X Tagged Y
Scenario X*: Untagged, Priority Tagged and Service Frames with VLAN ID X are mapped to the EVC
Scenario Y*: Untagged, Priority Tagged and Service Frames with VLAN ID Y are mapped to the EVC
Scenario X: Only Service Frames with VLAN ID X are mapped to the EVC
Scenario Y: Only Service Frames with VLAN ID Y are mapped to the EVC
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7 Test Cases Overview

7.1 Test Cases for Ethernet Services at the UNI for EVC Service Attributes

Test Plan for Ethernet Services at the UNI

EPL
Test Case IDs

EVPL
Test Case IDs

E-LAN
Test Case IDs

g;:; Test Case Name
CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID
Preservation = YES Preservation = YES Preservation = NO Preservation = N/S Preservation = YES Preservation = NO Preservation = N/S
: I 1.2.1bto 1.2.4b 1.3.1bto 1.3.4b
1 Non-looping Frame Delivery 111t01.1.12 l2latol.2.4a 12510 1.2.12 N/A 1.3.1ato 1.3.4a 135101312 N/A
2.2.1bto 2.2.4b 2.3.1bt0 2.3.4b
2 EVC Leakage 211t02.1.12 2.2.1ato2.2.4a 225102212 N/A 2.3.1ato2.3.4a 235102312 N/A
. . 2x.2.1b to 2x.2.4b 2x.3.1b to 2x.3.4b
2x EVC Leakage (Identical mapping) 2x.1.1to 2x.1.12 2x.2.1ato 2x.2.4a 2%.2.5 10 2X.2.12 N/A 2x.3.1ato 2x.3.4a 2%3.5 to 2x.3.12 N/A
Single Copy Broadcast, Multicast,
3 Unknown DA Frame Delivery in N/A N/A N/A N/A N/A 3.3.1t03.3.3 N/A
MP-to-MP EVC
4 | Service Frame with Invalid FCS - 411 N/A 421 N/A NIA 431 NIA
Discard
5 Service Frame Discard L2CP 511t05.13 N/A N/A 52110523 N/A N/A 53110533
6 Service Frame Conditional Delivery N/A N/A N/A N/A N/A 6.3.1 N/A
7 Service Frame Transparency Tag N/A N/A 721 N/A N/A 7.3.1 N/A
Exception 1
g | Service Frame Transparency Tag N/A N/A 8218822 N/A N/A 8.31&832 N/A
Exception 2
g | Service Frame Transparency Tag N/A N/A 9218922 N/A N/A 9318932 N/A
Exception 3
10 | CEVLANID Preservation - 10.1.1 N/A N/A N/A N/A N/A N/A
Untagged
11 CE-VLAN ID Preservation - Tagged 1111&11.1.2 11.2.1 N/A N/A 11.3.1 N/A N/A
12 CE-VLAN CoS Preservation 12.1.1&121.2 12.2.1a 12.2.1b N/A 12.3.1a 12.3.1b N/A
13 EVC L2CP Processing 13.1.1t013.1.3 N/A N/A 13.2.1t013.2.3 N/A N/A 13.3.1t013.3.3
7.2 Test Cases for Ethernet Services at the UNI for UNI Service Attributes
EPL EVPL E-LAN
Test Case IDs Test Case IDs Test Case IDs
Test
Case Test Case Name
CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID CE-VLAN ID
Preservation = YES Preservation = YES Preservation = NO Preservation = N/