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How to Read this Book

MPLS-TP

The book is structured as several standalone sections that discuss test methodologies by

type. Every section starts by infroducing the reader to relevant information from a

technology and testing perspective.

Each test case has the following organization structure:

Overview

Objective

Setup

Step-by-Step Instructions

Test Variables

Results Analysis

Troubleshooting and
Diagnostics

Conclusions

Provides background information specific to the
test case.

Describes the goal of the test.

An illustration of the test configuration highlighting
the test ports, simulated elements and other
details.

Detailed configuration procedures using Ixia test
equipment and applications.

A summary of the key test parameters that affect
the test’s performance and scale. These can be
modified to construct other tests.

Provides the background useful for test result
analysis, explaining the metrics and providing
examples of expected results.

Provides guidance on how to troubleshoot
common issues.

Summairizes the result of the test.

Typographic Conventions
In this document, the following conventions are used to indicate items that are selected

or typed by you:

e Bold items are those that you select or click on. It is also used to indicate text

found on the current GUI screen.

e [talicized items are those that you type.
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What is MPLS-TP¢

Dear Reader

Ixia's Black Books include a number of IP and wireless test methodologies that will help
you become familiar with new technologies and the key testing issues associated with
them.

The Black Books can be considered primers on technology and testing. They include
test methodologies that can be used to verify device and system functionality and
performance. The methodologies are universally applicable to any test equipment.
Step by step instructions using Ixia's test platform and applications are used to
demonstrate the test methodology.

This seventh edition of the black books includes eighteen volumes covering some key
technologies and test methodologies:

Volume 1 - Higher Speed Ethernet Volume 10 - Carrier Ethernet
Volume 2 - QoS Validation Volume 11 - Ethernet Synchronization
Volume 3 - Advanced MPLS Volume 12 - IPvé Transition Technologies

Volume 13 - Video over IP
Volume 4 - LTE Evolved Packet Core

o ) Volume 14 - Network Security
Volume 5 - Application Delivery

Volume 15 — MPLS-TP
Volume 6 — Voice over IP

Volume 16 - Ultra Low Latency (ULL) Testing
Volume 7 - Converged Data Center

Volume 17 — Impairments
Volume 8 - Test Automation

Volume 18 - LTE Access
Volume 9 - Converged Network Adapters

A soft copy of each of the chapters of the books and the associated test configurations
are available on Ixia's Black Book website at http://www.ixiacom.com/blackbook.
Registration is required to access this section of the Web site.

At Ixia, we know that the networking industry is constantly moving; we aim to be your
technology partner through these ebbs and flows. We hope this Black Book series
provides valuable insight into the evolution of our industry as it applies to test and

measurement. Keep testing hard.
V o
L]

Victor Alston, CEO
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What is MPLS-TP¢

MPLS-TP

Test Methodologies

This Black Book provides an introduction to the MPLS-TP technology, its motivation, and
business drivers. It presents a summary of MPLS-TP key features and some of the typical
implementation challenges. It then details common test scenarios along with
step-by-step procedures by using Ixia IXNetwork to achieve the test objectives.
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What is MPLS-TP¢

Infroduction

The Multi-Protocol Label Switching - Transport Profile (MPLS-TP) is the result of a joint
effort by the Internet Engineering Task Force (IETF) and the International
Telecommunication Union (ITU-T) based on their previously respective and separate
work in the area of Provider Backbone Bridging (PBB) and Transport MPLS (T-MPLS). As
such, it has generated tremendous interest amongst equipment vendors and service
providers, because not only does it have the potential fo combine the best of both
worlds, but also reflects the collaborative instead of competitive spirit between two
separate standard bodies.

MPLS has come a long way since its original goal to allow core routers to switch packets
faster by using a simplified header. MPLS is now a foundation of IP-based networks
providing value added services, such as traffic engineering and VPN services. The
success and familiarity of MPLS in the core is driving service providers to deploy MPLS
beyond the core of the network into access, aggregation, and backhaul networks
supporting broadband, business, and mobility services.

The expansion of MPLS towards the network edge also exposed some of the
weaknesses of MPLS for being a fransport technology. MPLS-TP is consequently
proposed and is intended to adapt MPLS to be more 'transport like,” such as
SONET/SDH is commonly used in TDM networks. The fundamentals of this new
technology are to extend the current MPLS wherever necessary to include Operation,
Administration and Maintenance (OAM) tools that are well known in traditional
transport technologies, such as SONET/SDH. Moreover, to inherit reliability and
operational simplicity from SONET/SDH networks, MPLS-TP needs to support Automatic
Protection Switching (APS) that is operated either in Linear or Ring mode to provide 1:1
or 1+1 through either Uni- or Bi-directional protection. Additionally, it must support static
configuration of LSPs or PWs, by allowing existing SNMP-based tools to continue to be
used for circuit provisioning. Envisioned as the new big 'frontier’ of MPLS, the impact of
MPLS-TP will be far reaching for years to come.
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Business Drivers for MPLS-TP

Time Division Multiplexing (TDM)-based technologies such as SONET/SDH have been
playing the transport role for decades. They are not optimal, however, at handling
bursty traffic, such as packetized video and voice. The explosion of wireless data has
forced the rapid transformation of mobile backhaul infrastructure from TDM-based to
Ethernet packet-based networks. On the one hand, MPLS is the preferred (and fime
proven) technology in the core data network. Carriers around the world have made
significant investments to build new networks surrounding MPLS, and therefore, it is
critical that converged networks continue to be based on MPLS. These networks,
however, must be able to handle all types of fraffic—data, mobile, voice and video—to
minimize the cost and reduce CAPEX and OPEX. On the other hand, MPLS lacks the
OAM and APS capabilities of SONET/SDH as well as support for static configuration
(without complex dynamic signaling protocols involved) that carriers like to see for
reliability and operational simplicity. Previous attempts with PBB-TE and T-MPLS have
generated some momentum, but neither has gained the same traction as MPLS-TP,
partly because of the joint effort by the IETF and ITU-T.
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What is MPLS-TP¢

What is MPLS-TP?

In a nutshell, MPLS-TP is a 'simplified’ version of IP/MPLS, but with adaptations to make it
more transport-like. The following are some of the distinct characteristics of MPLS-TP:

e Reduced MPLS forwarding plane functions (for example, no PHP, LSP merge, or
ECMP) for both implementation and deployment simplicity

e Directinheritance of PWE3 Pseudowire architecture, including device names (P,
PE) and circuit names (LSP or PW)

NMS for Network
Management Control _./-

Working LSP

~al

Ie —_

P N

.
< 1~

-

s J
PE_ Client node

.

Client node :'
I
I I | I
' : _ . . Protect LSP
[ ; Pseudowire (static or dynamic) . : :
' ’ : : > E2e arid
[ I MPLS-TP LSP (static or dynamic) " OAM
|' A Section s« Section Pl
PR Client Signal | )
|

Figure 1 MPLS-TP Architecture: Direct Inheritance from PWE3 but with Added Functions in OAM,
Protection, and Static Configuration

e Centralized NMS management for circuit provisioning (static LSP/PW) or
distributed control plane dynamic signaling through G-MPLS

¢ Major OAM enhancements and functions added for Performance Monitoring
(LM, DM), APS, management and signaling communication channels (SCC,
MCC)

PN 915-2629-01 Rev B November 2010




What is MPLS-TP¢

e Generic Associated Channel (G-ACh) for in-band communication of all OAM,
APS, and other types of Fault, Configuration, Accounting, Performance, and
Security (FCAPS) functions

Pseudowire  [EthemetHeader| LsP-L |  PW-L | G-ACh ACH TLVs | OAM Message
Indicates G-ACh Packet, Version 0000 today! T
perRFC4385 j|
e B 2 16 -
! ersion ] Reserved | Channel Type —[
I Setto zero Indicates protocal

carriedin G-ACH

. Ethernet Header LSP-L GAL(13 G-ACh ACH TLVs OAM Message
LSP and Section | | | I (3 | Ach | | ge |
. | —
Generic Alert Label [GAL) Associated Channel Header (ACH) ACHTLVs G-Ach Packet Payload
+ Identifies G-ACh packeton LSP + Reuse PW ACH onLSPs + Optional, additional » E.g. OAM message
+ Reservedlabelvalue of 12 + Channel Type indicates protocol contextfor ACH protocol®

» Donotuse forPWs

Figure 2 G-ACh and GAL Encapsulation for MPLS-TP PW and LSP

e Several protection schemes at the data plane similar to those available in
traditional transport network (uni- or bi- directional 1:1 and 1+1, ring and linear)

e Synchronization in packet network
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Implementation Challenges of MPLS-TP

MPLS-TP is new to everyone. Many vendors are sfill in the process of implementation or
about to start. There are a number of challenges that vendors are facing today.

Interoperability

Apart from working functions, interoperability is the most important challenge that faces
many vendors. MPLS-TP has infroduced a new encapsulation (G-ACh and GAL) and
Channel Types, some of which are yet to be defined for many important OAM
functions, such as APS, LM, DM, LCK, AIS, and LDI. Channel Type definitions are also
missing for some of the on-demand connectivity verification features, such as LSP Ping
and Traceroute. This poses issues even for basic multi-vendor interoperability. Moreover,
some of the specifications are updated frequently and this creates a gap between
vendors who started early and vendors who started later. Sometimes, the specification
between different drafts may not be backwards compatible even with basic message
formats. This creates huge interoperability challenges. While the majority of vendors
support static configuration of LSP and PW, fewer will likely implement the dynamic
signaling of LSPs and PWs. Naturally, there is a challenge to do an end-to-end test with
multiple segments of an LSP or PW, where some segments are statically configured,
while others are dynamically signaled. The challenges range from a simple end-to-end
continuity check, or a simple alarm generation and interpretation, to a more complex
case where the PW status is statically configured on one part and dynamically
exchanged on another.

OAM

Over the past few years, Carrier Ethernet has made significant progress in the area of
OAM. Some of the functions, such as CCM, LBM/LBR, RDI, AIS, DM, TST, and LCK have
already been defined in CFM/Y.1731 and they can be directly ported over to MPLS-TP,
if Y.1731 is the preferred mechanism. There is a growing interest, however, to use BFD as
the generic and protocol independent failure detection mechanism among data
cenftric devices. Choosing BFD means that new OAM functions need to be defined in
conjunction with failure detection. New alarm types, for example, AlS, LCK, LDI, and
performance monitoring functions, such as LM and DM, are required. There is also a
need to use OAM to communicate static PW status to the far end in the case of Multi-
Segment PW. On-demand connectivity verification such as LSP Ping and Traceroute are
popular in IP/MPLS networks today and can be incorporated and adapted to use with
BFD. If Y.1731 is chosen for both Continuity Check (CC) and alarm OAM, however, such
on-demand connectivity verification mechanisms are yet to be defined. A full feature
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set of OAM functions, coupled with separate CC sessions (at various detection intervals)
for each working and protecting LSP and PW, while supporting various performance
targets (per port, per card, per system), brings many implementation challenges for any
MPLS-TP capable device.

APS

Automatic Protection Switch (APS) has a reputation for protecting user traffic when
failure occurs in a fraditional transport network. APS is, however, new to packet-based
data network. The closest concept in a data network to provide end-to-end protection
is MPLS Fast ReRoute (FRR). It offers protection against either link or node failure, but
does not provide protection granularity for individual LSPs or PWs. Additionally, it
requires Traffic Engineering (TE) support from routing and MPLS signaling protocols.
Configuring MPLS FRR requires in-depth knowledge of data networking and it does not
resemble in any way the old and good APS commonly seen in a TDM network where
the network operators can issue some simple commands to cause a switchover.

Several protection switching mechanisms have been defined in the past, such as
unidirectional versus bidirectional, 1:1 versus 1+1, and linear versus ring topology. MPLS-
TP needs to support all of them to be comparable to the existing transport networks. A
rich set of friggers, both manual and automatic, needs to be defined to make APS
more robust against failure and service disruptions. Note that, however, APS can be
applied to either an individual LSP or PW. When the number of working and protecting
paths reaches thousands to tens of thousands, ensuring that each working path can be
switched over in sub-50 ms in the event of failure, it is very challenging to deliver a
robust system that meets the expectation of a transport device.

Additionally, an MPLS-TP device must be tested for different functions when
participating in different APS roles. An ingress P/PE router in a protected domain is
responsible for monitoring all LSPs and PWs and detecting any error conditions. Should
an error occur either because of loss of continuity, or loss of physical signal (or other
vendor specific reasons), the ingress P/PE router is responsible for switching over all
data plane traffic to protecting paths. The relationship between a working PW and an
underlying working LSP which is in turn being protected by another protecting LSP is
complex and also falls into the responsibility of an ingress P/PE node. Briefly stated, PWs
within an LSP should only be switched over to protecting PWs if and only if both the
working LSP and protecting LSP cease to work. This requires extra processing on the
ingress node to correlate events with nested protection mechanisms. When a DUT
functions as a transit node, processing overhead because of control plane and data
plane activities is relatively light—similar to a P router in an MPLS network. When a DUT
functions as an egress node, it must select the right data plane traffic based on the
protection type and Protocol State Coordination (PSC) messages. In addition, the
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Implementation Challenges of MPLS-TP

egress node must terminate and maintain the right state for the failure detection
mechanism, either Y.1731 CCM or BFD.

MS-PW

Single segment PWs usually exist in a single operator and administrative domain. For
MPLS-TP to become a major transport tfechnology for mobile backhaul and access
aggregation, it must tfraverse multiple domains to provide end-to-end services. In this
perspective, PWs traversing multiple domains automatically become Multi-Segment
PWs (MS-PWs). By definition, a MS-PW consists of many Single-Segment PWs (SS-PWs)
where each SS-PW could possess different properties. For example, some segments may
be statically configured, and others may be dynamically signaled. The signaling
protocol for the dynamic segments could vary as well—there is a choice of using LDP
with FEC128 or FEC 129, or even using L2TPv3. While protocols like LDP have the ability to
propagate PW status to the far end, a static PW has no such ability, so it must rely on
other means such as OAM to provide this. Areas of concern also exist in the
interoperability of PW status between a device running OAM and a device running LDP
(or another protocoal).

APS with MS-PW must work similar to the case of a SS-PW. Each segment of the PW must
be responsible for its own CC and CV operations. When a failure occurs, the trigger to
switch traffic from working to protecting LSP or PW must be end-to-end.

IP/MPLS and MPLS-TP Internetworking

An MS-PW consists of multiple SS-PWs where each segment may be established by using
different methods, such as static configuration or targeted LDP for dynamic signaling.
This idea can be further extended to have some segments of an end-to-end PW
traverse an MPLS-TP enabled network while others traverse an IP/MPLS only network.
Existing MPLS networks have well established means for signaling (LDP, RSVP-TE, MP-BGP)
and fault detection (CFM, BFD, VCCV). To make an end-to-end PW work in this case,
the devices that support MPLS-TP on one end and MPLS on the other may need to
bridge the continuity check and translation of alarms between the two networks.
Additionally, the device would need to provide mapping of APS commands from MPLS-
TP to something such as FRR in IP/MPLS. The challenge in this case is the fact that there
are few open standards to guide how the mapping or tfranslation is done for CC, CV,
Alarms, or even APS between MPLS-TP and IP/MPLS networks. Expect continued
standardization work in this area.
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL)
encapsulation over static MPLS-TP LSP or PW

Overview

G-ACh encapsulation for MPLS-TP PW and G-ACh plus GAL encapsulation for MPLS-TP
LSP allow an in-band OAM operation along the same path data plane traffic traverses.
The idea is very similar to carrying Control Word (CW) for an L2VPN Frame Relay or ATM
circuits. G-ACh will be identified by two ends of a pesudowire but will not be visible to
any of the fransit nodes. GAL (label value 13), on the other hand, is intfended to alert
the fransit node of an LSP o inspect the packet and delineate the G-ACh
encapsulated OAM PDU. One of the very basic MPLS-TP function is to ensure that both
Y.1731CCM and BFD are working seamlessly with the new encapsulation for both LSP
and PW, and also works at various Continuity Check Interval (CCl).

Objective

To test basic interoperability of the DUT to ensure that either Y.1731 CCM or BFD can
operate seamlessly within G-ACh encapsulation for PW, or G-ACh plus GAL
encapsulation for LSP. In addition, to verify that CCM and BFD can run at various
Continuity Check Interval (CCl).
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

Setup

One or more Ixia test ports can be used to carry out this interoperability test. Ixia can be
used to emulate either Ingress PE or Egress PE, or both as depicted in the following
diagram.

Working

Ingress PE/ \
I)u
. /Egress PE

Protecting

Figure 3 Test Setup for Testing BFD Interop with G-ACh and GAL Encapsulation

Step-by-Step Procedures by using IXNetwork

Note: You can configure the test by either using the MPLS-TP wizard or performing the
steps manually. As an example, the following steps show the manual approach.
Other tests later will show the use of the wizard.

1. Create a Protocol Interface that may contain a valid IP address. Note that MPLS-TP
does not depend on IP or VLAN ID, so both are optional. If the DUT does not handle
broadcast MAC, note down the DUT MAC address from Discovered Neighbors.

a. Click the Protocol Interfaces folder under the Routing/Switching/Interfaces
selection.

B Fratacol Interfaces
f BEO10.200.134.42:06:01-10GE LaM
- B8 10.200.134.42:06:02-10GE LAN
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static

MPLS-TP LSP or PW

b. Click to highlight the test port(s) and add an IP address to the protocol
interfaces. Change the IP address, as appropriate, and enable the protocol
interfaces.

Gonnected Interfaces IUncunnected Irterfaces I i3RE Tunnels I Lizcovered Meighbors I Irterface Lddreszes I

+ FOXK [Tl B e e ae e Ty T e T [T ARF aonLink Up ¥ Send Sin
ribertAr
- Part Description : Irterface Description | Enakle [Pyd Adddress Ip\ﬁﬂﬂfk

Connected - Protocaolint 0.0.0.0

Connected - Protocalint 0000

c. Select the Discovered Neighbors and note down the learned MAC address. This
will be used by MPLS-TP config later on.

Connected Interfaces I Unzonnected Inferfaces I GRE Tunnelz  : Discovered Neighbors i interface Addre:

Part Mame Meighbor IP Meighbor MAC | Router
10,200,134 42:06:01-10GE 20.20.20.1 00001 & 082S bt
10,200,134 42:06:02-10GE 2020202 00:00: 1 & 05 &5 he

2. Click the Routing/Switching Protocols folder and select the MPLS-TP check boxes.

*ml: 5. Capture E %F‘rut
:I I::l Pratocol Interfaces ﬂ )

E 10,200,134 42 06:01-10GE LAM LDP Lirik-Crahd MLD | MPLS-TP| QSPF | OSPFvE | Plb-
¢ o[ 10.200.134.42:06:02-10GE LAN r O r = - r
:I a Routings/Switching Protocols r r r 7 r r

-[Z] BFD
[Z] BGR/BGP+

(] CFM#Y.1731/PEE-TE
s | WJPEIONS [ AIEE

Click the MPLS-TP folder in the protocol tree pane, and then click the Routers tab.
Enable the emulated router by selecting the check box.

Routers llrrterfaces ILSF‘.-'F'lﬂI Rariges I

+ & X K
Mumber of
iR el Irterfaces
1 [ 2322101 1
o —
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

4. Configure the Interface to bind the protocol interface created in step 1, and enter
the DUT MAC address, which is also noted in step 1. Enable the interface by
selecting the check box and enter the number of LSP/PW Ranges as 2.

Fouters  Interfaces || SP/PI Ranges I

Tao change nurmber of Interfaces, select 'Routers' tab, and enter number in Mumber of Interfaces' field

Router ID Enahle Protocol Interface B AE S || U @ LRl

Ranges
1 23221 01 - (10200138 420601 -1 0GE LAN) ) <0000 12 08 E5 BF [ 2)
N

Unazsigned Interface

5. Configure the LSP/PW Ranges as follows:

a. General tab:

Enabled: selected

Type of Ranges: LSP

Range Role: the first range as Working and the second range as Protect

Protect LSP/PW Range: click to select the description that matches the second
range

CCCV Type: BFD CC

APS Type: IETF

3 Startll—Stop

Roters | ieraces  LSPPW Ranges |

Ta change number of LSPAPW Range, select 'Interfaces' tab, and enter number in ‘Mumber of LSP/FW Fanges' field

Interface Enable Dezcription Type of Range Range Role Protect LSP/PW Range CCCY Type APS Typ
1 Connected - Protocolnterface - 100:01 - ( m [X14.0001 .0001.0001 0001 r LSP ] Whiorking [+1.4.0001.0001.0001 0002 | BFD CC IETF
2 \ ¥/ ra.0001.0001.0001.0002 | L=e ) BFD CC ETF

« |

General |4 Static Label Range  } ICCMEP/MEGIDs j IP MERMEG IDs A CCCV A APS A Triggered Reply j\ Static MAC Range #\ Static IP Range p Al
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

b. Static Label Range tab:
Number of LSPs: 2
LSP Outgoing Label: 100 for working and 200 for protect
LSP Incoming Label: 1000 for working and 2000 for protect

FRouters Ilmeﬂ'aces L5P/PW Fanges I

To change number of LSP/Fw Range, select 'Interfaces’ tab, and enter nurmber in Mumber of LSP/F# Ranges' field

Irterface Enahble Mumber of LEPs  |Mumber of Pitis per LSP| LSP Outgoing Label | LSP Incoming Lakbel | P Outaoing Lakbel | P
1 Connected - Protocolinterface - 100:01 -1 @] [ 100 1,000 |
2 I (=2 | 200 2000(} |

all |

General ), Stakic Label Range |, 1CC MEP/MEG [Ds p 1P MEPMEGIDs ), CCCY } APS b Triggered Reply )y Stshic MAC Range J, Sttic IPRange b Al
1 1

I
c. The next two tabs called ICC MEP/MEG IDs and IP MEP/MEG IDs are for Y.1731.

We will skip them for this test as this test is using BFD as the failure detection
mechanism.

d. CCCV tab:
CCCV Type: BFD CC
CCCV Interval: 1000 ms

Roubrs | lsfaces  LSP/PW Ranges ]

To change number of LSP/PW Range. select 'Interfaces’ tab, and enter number in Mumber of LSF/PW Ranges' field

CCCY Interval

Interface Enakle CCCY Type el CCCY Tratffic Class Suppatt Slowve Statt
1 Connected - Protocollnterface - 10001 - [ BFD CC [ 1000 | 7 r
2 I BFD CC | 1000 ) 7 r

General B Static Label Range # ICC MEPJMEG IDs  IP MEPJMEG ID: # CCCY A APS }, Triggered Reply A Static MAC Range #, Static IP Range Al

d. APS tab:
APS Type: IETF
Type of Protection Switching: 1:1 Bidirectional

Routers Ilmenaces LSP/PW Ranges I

To change number of LSP/PW Range, select 'Interfaces' tab, and enter number in Mumber of LSPPw Ranges' field

Type of Wait To Revert Time

Interface Enzhle APS Type Bz GG Revertive s A
1 Connected - Protocolinterface - 100:01 - Ird IETF
2 I IETF | 1:1 Bidirectional | i

r
Gereral fh Static Label Range #, ICC MEPMMEG 1Ds J, IF MERMEGID:s § CCCY f APS & Triggered Reply gy Static MAC Range g, Static IP Range iy All
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

e. Optionally, configure Static MAC or IP for traffic generation and verification.

Static IP Range tab:
IP Host per LSP: 1

IP Address: 100.100.100.100

Routers Iln‘heﬂaces LSP/PW Ranges l

To change number of LSP/PW Range, select Interfaces’ tab, and enter number in ™Mumber of LSP /P Ranges' field

Interface Enahle IP Host per LSP IP Type P &ddress IP Mazk IP Address Step
1 Connected - Protocolirterface - 10001 - ¢ |7 (1 [ [100.100.100.100 | 24 (1)
2 p | S ———
General Ji Static Label Range  I1CC MER/MEG IDs J IP MER,MEG IDs 4 CCCW  APS h Triggered Reply j\ Static MAC Range  Static IP Range

6. Optionally, enable and turn on Capture before starting the protocol.

E%t. st ation Groups & = Protocols - -

H 1. Port Manager

M 2. Protocols =-[E]C3 10.200.134.42:06:01-10GE LaN ¥
ﬁiﬁ Routing/Switching/Inkerfaces ----- Dﬂ Data N
Q Auth/Access Hosks/DCE 5 (158 Contrcl
@ Traffic Graups E|D T 10.200.134.42:06:02-10GE LAN
D Cptions ----- [0 Data

“= 3. Traffic - %8 Control
D Cpkions

5. Capkure
5% 6, QuickTests
PN 915-2629-01 Rev B November 2010 14




Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

7. Start the protocol. Next, click the Statistics tab, and then click MPLSTP Aggregated
Stats. It displays the total number of CCCV sessions configured as well as the
Up/Down sessions. In this example, we have 4 sessions because there are two
protect LSPs protecting two working LSPs.

StatWiewer  Wiew  Settings  Help

= | #g, Protocol Wizards [T (Gl l L2-L3 Traffic | Application Traffic l i New CuickTest l +2h
¥ 4 Test Composer E ” | Snapshot E 2 Custom View wizard H | '—'3 @ Report: ” | @ Collect Report:
ot EI T MPLSTP Aggregated Statistics
e Stat Name CCCY Configured | CCCY Up | CCCY Down |
: —dl1 10,200,134, 42/ Card0g/Por ... ( 4 4 0
hlame ~ [0 |15 10,200,134, 42/CordoePortaz 4 4 D
_| Views (Tokal: 5)
I Cuskom Wiews (Total: O)
EHS) Defaults (Total: 51
=12 Ports (Total: 4)
[ Global Protocol Statistics
-] Part Statistics
HE Tox-Rx Frame Rake Statiskics
i [ Port CPU Statistics
EHS) Protocols (Total: 1)
1) EBridging-Routing (Tokal: 13
[EHCZ) MPLSTP (Takal: 1)
138 |MPLSTF Aggregated St...
B Test Configuration
| Statistics
n Anakyzer
8. The other place to verify if all BFD sessions are up or not is to navigate to the MPLS-TP
-> Learned Information folder and click Refresh General Learned Info. It displays
clearly each BFD session status and its incoming and outgoing labels.
| ¥ 4 Test Campaser ‘
Test Configuratian [%]|=t ing/SwitchingfInterfaces
I Test Configuration |
Leamnedinforecords: —————————————
E 1. Pork Manager General: 4 LM 0 DM 0 Fiefresh General
& Protocols " | Ping: 0 Trace Route : 0 Leamed Info
ﬁiﬁ RoutingfSwitching/Interfaces —
U Auth/Access Hosts/DCE  Leamed Info
% g;;:;fm”ps General Leamned Info ILM Leamed Info ] DM Leatmed Info IPing Learmed Info ]Trace Route Leamed Irfa ]
14 3. Traffic Filter
- Optians Trigger, [~ Dutgoing Label Outer |0 [~ Incoming label Outer [0 I~ Type 2
Apply
[l 4. Statistic Setup Filter
I 5. Capture [~ Outgoing Label lrner ID ™ Incoming LahellnnerlD ™ Roale I j
: v
E|E:| MPLS-TP ;I Cutaoing Lakel Incoming Label T Rol Continuity Check | Continuity Check APS Local Faut | APS Remate Faull
C OG-l 102007134.420801-106E Lt [Cuternner) [Cuternner) wRe e Lacal State & State Path Path
- £ Router-ID 23221 01 1 Fio-13 2000-15 ) [P [iFrotect JEFOLP BFD LR Frotect Frotect
i B |rtefaces 2 b 13 2001-13 LsP |iProtect JBFD LR |EFo e Protect Protect
fB Leamned Information 3 013 100013 LSp " pmrmng R0 Lip | BFo e i i
- 10T AR ‘ 4 01-13 10071-13 Lsp fwiorkingBFDLP | el M, M,
L.T@onoer
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

9. Optionally, use IxAnalyzer to capture or check the details of working or failed
sessions. It displays both the PSC message and BFD CC messages.

E| 10,200,134,42:06:01-10GE LAM - Control ]
™ | Network Packets {132 items)
|| Packet Ma> | Time Facket Length Source MAC Dest MAC Source IP Dest IP Frotocol
= 0001 00:00:06.358747 B0 bytes 00:00:14:08:E5:BF  FF:FF:FF:FF.FF.FF MPLS-TFP PSC
ﬂ <. 0002 00:00:06.358784 GO bytes 00:00:14:09E5:BF  FF:FF:FF:FF.FF:FF MPLS-TP PSC
< 0003 00:00:06.362212 34 bytes 00:00:14:08:E5:BE  00:00:14:08:E5:BF MPLS-TP PSC
| =L 0004 00:00:06.362258 34 bytes 00:00:14:08:E5:BE  00:00:14:08:E5:BF MPLS-TP PSC
_||=- 0005 O0:00:06.853306 60 bptes 00:00:14:08:E5:BF - FF:FF:FF:FF:FF:FF MFLS-TP BFD-CC
|| <M. 0006 OO:00:0B.859334 B0 bytes 00:00:14:08:E5:BF  FF:FF:FF:FF.FF.FF MPLS-TF BFD-CC
_ ||l 0007 O0:00:0B.859341 GO bytes 00:00:14:09E5:BF  FF:FF:FF:FF.FF:FF MPLS-TP BFD-CC
L. 0008 00:00:06.853348  BO bytes 00:00:14:08-E5:BF  FF:FF-FF:FF:-FF:FF MPLS-TP BFD-CC
3 =L 0003 00:00:06.861800 50 bytes 00:00:14:08:E5:BE - 00:00:14:08:E5:BF MPLS-TP BFD-CC
'_: <L 0010 00:00:06.861837 B0 bytes 00:00:14:08:E5:BE  00:00:14:08:E5:BF MPLS-TP BFD-CC
|E||E||E| Tree packst
gram | 40 B MPLS, Label Stack: 2000:13, MPLS-TP BFD-CC_ |
=] <& BFD Control message
| a 001, ... =Protocol Yersion: 1
% = @ .0 0000 = Diagnostic Code: Mo Diagnostic (0x00)

@

...... 01 = Session State: Dowwn (001
@ 001000 = Message Flags: 0x08
= Detect Time Multiplier: 3 (= 3000 ms Detection time)
5,859305 [d==mFLS, Label Stack: 2000:13, MPLS-'ﬂ o Message Length: 24 Bytes
o
o

5,859334 (3= MFLS, Label Stack: 2001:13, MPLS- bty Discriminstor: 000000001

O0:00: 1 A0 ESBF
MPLS-TP BFD-CC Endpoint £

3359341 [ MFLS, Label Stack: 100013, MPLS- Jfour Discrimnator: 000000000
i gooooooo FF FF FF FF FF FF 00 00 14 08 ES BF £88 47 00 7D

2853348 [F=MPLS, Label Stack 100113 MPLS- |l pnpggn1g 0E 40 00 00 DF 01 10 00 00 07 20 48 03 18 00 00
7855145 CI—MPLS, Label Stack 200013, MPLS- || 00000020 00 01 00 00 00 00 00 OF 42 40 00 OF 42 40 00 00
' 00000030 00 00 00 00 00 00 00 00 00 00 00 00

TRAS917N ﬁ—MPI 5 Label Stack 200115 MP1 S0
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Test Scenario 1: Verify BFD functionality with G-ACh (and GAL) encapsulation over static
MPLS-TP LSP or PW

10. In addition, use the IxAnalyzer advanced filter feature to narrow down specific
messages for specific LSPs. In a large setup with many LSP or PW, this is extremely
helpful.

B> Bl D

E 10,200.134,42:06:01-10GE LAM - Contral ]
f Filter: | E1pls.|abe| == 200 & mplz.cw.chan == 02 ] |v| j Expreszion... } X Clear - Filters .
| Metwork Packets (3 items)
of Peskettio” Tine B opresson &
=<'~ 0003  OO:O0:0B.362212 34 byt

L 0047 000011.353670 34 byte Field name Relation Walue [unzigned, 2 butes]

AL 0091 000016363886 by [FE = % 02
| mpls.label - MPLS Label | =

Fredefined values

- mplz.exp - MPLS Expenmental Bits

- mplz.bottam - MPLS Bottom OF Label ¢
- mple.tt - MPLS TTL

- mplz. . contral - GACH Contral [First t
- mplz.cw ver - GACH Version [Wersion)

oy - bl e BACH Fiseried (fever
= |—| - miplzs.cw.chan - GACH Channel Type [ [%

- psc.gchThHdr Ler - Ach TLY Head
- peo.gbehTlvHdr Reserved - Ach TLY
- mple.ghchTh - dch TLY

- mplz.ghchTh Type - TLY Tupe
! E - mple.gbchTh Len - Ach TLY Type

>
<
>
<

- mple.ghchT ke Wal.def - TLY Walue
AT SRS - mplz.ghchThe Wal null - TLY Walue

MPLS-TP PSC Endpoint - mpls ghchTh Valice - TLY Value [IC0 R anage [offseklength]
jnls.u&cthv.Val.auth - TLY Walue [ T
1 | b I

2362212 C#= ML=, Label Stack: 200

Test Variables
The following are possible test variables:
e |ETF or Y.1731 choice of CCCV and APS
e Number of static LSPs and PWs
e LSP versus PW or a mix of both
e CCCV Interval from large to small

e Protection mode: 1:1 or 1+1, unidirectional or bidirectional
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Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over static MPLS-TP or PW
with G-Ach (and GAL) encapsulation

Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over
static MPLS-TP LSP or PW with G-ACh (and GAL) encapsulation

Overview

G-ACh encapsulation for MPLS-TP PW and G-ACh plus GAL encapsulation for MPLS-TP
LSP allow an in-band OAM operation along the path data plane traffic traverses. Just
like the Continuity Check for failure detection, the OAM messages for alarm generation
and failure propagation is another basic MPLS-TP interop test.

Objective

To test basic interoperability of the DUT to ensure that either Y.1731 or IETF alarm and
other OAM functions can operate seamlessly within G-ACh encapsulation for PW, or G-
ACh plus GAL encapsulation for LSP.

Setup

One or more Ixia test ports can be used to carry out this interoperability test. Ixia can be
used to emulate either Ingress PE or Egress PE, or both.

Working

Ingress PE/ \
|XI
. /Egress PE

Protecting

Figure 4 Test Setup for Testing MPLS-TP OAM Fuctions
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Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over static MPLS-TP LSP or
PW with G-ACh (and GAL) encapsulation

Step-by-Step Procedures by using IxNetwork

1. Continue from the previous test. Keep the protocol interfaces and the MPLS-TP
routers, interfaces, and LSP/PW ranges. Change CCCV and APS types to use Y.1731.

Routrs | iterces  LSP/PW Ranges l

Ta change number of LSP/FW Range, zelect 'Interfaces’ tab, and enter number in 'Mumber of LSP/PW R anges' field

Enable Description Type of Range Range Role Protect LSP/PYY Range CCCY Type APS Type
1 W I#14,.0001 0001 0001 0001 LSP Wyiarking I414,.0001 .0001 0001 0002 |' YATH YATH I|
2 Ird I%14,.0001 0001 0001 0002 LER Praotect L VAT VAT J
2. In addition, change the MEG ID and MEP IDs to match that of DUT.
Routers I Inetfaces  LSP/PW Ranges I
To change nurmber of LSP/F'w Range. select 'Interfaces' tab, and enter nurnber in Number of LSP/FW Ranges' field
| Irterface Enakle MEG ID Prefix Sec MEP ID Dest MEP ID MEG ID Integer Step
1 Connected - Protocolnterface - 100:01 - | |r |xi-0001 10 30 1]
2 I [ | ixi=-0002 20 40 0

3. Start the MPLS-TP emulation and ensure that all Y.1731 CCM reach the UP state. This
can be verified either from the aggregated CCCV stats or through the Learned Info

PR 1= |
t Configuration 3" Routing/Switching/interfaces

sst Configuration
Learned info records
E 1. Port Manager ’7

2. Pratocal General: 4 LM :0 DM :0 Refresh General
Fzal 2. Protocals Fiig Tiem B Learned Info

RoutingSwitching/Interfaces

Q Auth/Access Hosts)DCE ~ Leamed Info
-5 Traffic Groups 3
@ ) P E General Leamed Info ILM Leathed Info ] D Leatied Infa ] Ping Leamed rfo I Trace Route Leamed Itfo ]
D Options
|5 3, Traffic Filter

|l 4. Statistic Setup

D Options ’]- Outgaing LabeIDutarIU ™ Incoming label Outer ID " Type I j

Apply
-] . Capture I Outgaing Label Inner ID I~ Incoming Label Inner [0 " Fole I -l A=
-
¥ |rterfaces ;I Cutgoing Lakbel Incoming Lakel e Role Cortinuty Check | Continuity Check APS Local Fault | APS Remote Faut | APS Lo
Leamed Infamation (Outer-nner) (Outer-Inner) Local State __Remote State Path Path P:
= E 10.200134.42.06:02-10GE L2 1 2000-13 200-13 LSP Protect iRA 73 LR Mone P, ivorking
E!n% Fouter - 1D 23.222.01 2 2001-13 20113 LSP Protect iRA Y73 LR Ione T, Avorking
.ﬁ Interfaces 5 1000-13 100-15 LSP Whiorking M4 S7E LR [ [, A
B T J 4 1001-13 101-13 LsP Wiorking (MA. Y1731 UP A A m
(] 0SPF
[ OSPFY3
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Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over static MPLS-TP LSP or
PW with G-ACh (and GAL) encapsulation

4. Toinject Alarms to DUT, do the following:

a. Under the Learned Info pane, click to select the LSP/PW(s) that you want to inject
alarms to.

b. Click Trigger.

c. Select the Alarm check box.

d. In the Alarm Type list, click Y.1731. Toggle the supported Alarms.

e. Click Ok to start sending the selected alarms periodically.

f. Click Cancel if you want to stop periodical alarmes.

MPLSTP Learned Info Trigger Settings

Application Traffic || ‘ l:ﬂ:l T Couic
] Fault Management | Performance Manikaring | On Demand Y | APS |
i —1 CCCY Pause —1 CCCY Fesume
——— | o [ 7
Gereral ; 4 Lk :0 1 P Status Fault 1 P Status Clear

"Learned info records :

Ping: 0 Trace Route : 0 Status Code IDD 0o oo o1 Tramzmit |mterval (5] |3U
Leamed Info Tranzmit Interval (5] ISD P/ Label TTL I‘I
General Leamed Info ILM Leated Irfo P Label TTL I1—

Filker

™ Dutgoing Label Out v Alarm @

@ [~ DOutgoing Label lnn Sl g

Trigger Start =
Cutgyoing Lakel Incoming I J
(Outer-Innet) (Outer- Periodicity [mzec) |5,DDD
1 200013 20013
2 200143 20143 I &5 [V Set LD I LEK
3 100013 100-13

:T)

o] Cancel Hel
< i

1 aaened Tnfa
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Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over static MPLS-TP LSP or
PW with G-ACh (and GAL) encapsulation

5. To monitor Alarms from DUT, start the capture and use IxAnalyzer to decode the
alarms from DUT.

| Metwork Packets {214 items)
1| Packet Mo | Time FPacket Length Source MAC Dest AT Source [P Dest [P Protozal
= 0095 00:00:11.085682 107 bytes 00:00:14:08:E5:BF  FF:FF:FF-FF:FF:FF MPLS-TP 1731 CCM
i <L 0096 00:00:11.085633 107 bytes 00:00:14:08:E5:BF  FF:FF:FF:FF:FF:FF MPLS-TPv1731 CCM
<. 0097 000011110122 107 bytes 00:00:14:08:E%:BE  00:00:14:08:E%EBF MPLS-TP w1731 CCM
<0098 00:00:11.110141 107 bytes 00:00:14:08:E5:BE  00:00:14:08:E5BF MPLS-TP 1731 CCM
|[=8-0083 0OOXTTI10153 101 bytes 00:00:14:08:E5:BE  00:00:14:08:E5BF MPLS-TP 1731 CCM
1l &ls ;oo 000011110164 107 bytes 00:00:14:08:E5:BE  00:00:14:08:E5BF MPLS-TP 1731 CCM
11k 010 00:00:11.9809386 31 bytes 00:00:14:08:E5:BE  00:00:14:05:E5BF MPLS-TP Y1731 A15
< 0102 000011981031 31 bytes 00:00:14:08:E%:BE  00:00:14:08:E%EBF MPLS-TP w1731 LCK
Il <8 0103 000012086149 101 bytes 00:00:14:08:E5:BF  FF:FF:FF-FF:FF:FF MPLS-TP 1731 CCM
|_ <L 0104 000012088163 101 bytes 00:00:14:08:E5:BF FF:FF:FF.FF:FF:FF MPLS-TP 1731 CCM
a E“zl Tree packet
m 4k E[- MPLS, Label Stack: 101:13, MPLS-TP Y1731{AIS) }
=) =k CF
' E MEG Level 7
% - Wersion o0

OpCode : Alarm Indication Signal (33)
Flags: 0x04 (AIS Period =1 =)

]
-l
]
o001 A0 ESIBE
4 =
o First TLY Cffset: 0
=l =
L&

MPLS-TP Y1731 AIS Endpoint

372847 |j— MPLS, Lakel Stack: 101:13, MPLS-TP ¥

Alarm Indication Signal ]
379088 [3=MPLS, Label Stack: 101:13, MPLS-TP

S ERd T

380986 [d== MPLS, Label Stack: 101:13, MPLS-TP ¥
ag0228 3= MPLS, Lakel Stack: 101:13, MPLE-TP ¥
35214z 3= MPLS, Label Stack: 101:13, MPLS-TP ¥

onoooooo 00 00 14 08 ES BF 00 00 1A 08 ES BE 88 47 00 06 ... .. ..
gopoooolo SE 40 00 00 DF 01 10 00 7F FA E0 21 04 00 0O L
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Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over static MPLS-TP LSP or
PW with G-ACh (and GAL) encapsulation

6. To send other OAM functions, such as Loss Measurement and Delay Measurement,
click the Performance Monitoring tab within the trigger window.

MPLSTP Learned Info Trigger Settings

Fault Managerment [PEFFDFITIEI'IEE Mnnitnring] on Dernand CY I aPS I

—@DM Trigger

Db Type Ixm 77 j Dk Interval [mz) |1 ana
Db Iterations |1n Last DM Response |1 Joon
Timeout [mz]
Ok Made IHESDDHSE Expected j DM Time Format INTF' j
Dt Pad Len ID [T DM Fequest Padded reply
Db Traffic Clazs I?
—@LM Trigger
LM Tepe Iy_-|?31 j Lk Interval [z |1 a0
Lk Iterations |-||:| Last LM Response |1 ono
TirneaLt [mz]
LM Mode IHespDnse Expected j Counter Type |32 Bit j
Lk [ritial Tx W alue ||:| - 1000 LM T Step IEI 1000
LM Initial Fx Y alue |n: 1000 Lt Rx Step |u; 1000

LM Traffic Class I?

s

(] 4 I Cancel Help
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Test Scenario 2: Verify Y.1731 and IETF Alarm OAM functions over static MPLS-TP LSP or
PW with G-ACh (and GAL) encapsulation

7. To verify LM and DM response from DUT, click the LM/DM Learned Info tab and click
Refresh General Learned Info to view the latest information.

Learred info records

General :
Fing :

4

LM :1

1} Trace Route: 0

Db

Refrezh General
Learmed Info

_earned Info

General Leamed Infa M Leamed Info IDM Leamed Info I Pirwg Leamesd Inf I Trace Route Leamed Info I

Outegoing Lakel Incoming Lakel . LM Responses i
(Outer-Inner) (Outer_Inner) Type LM Gueries Sent Received Last LM Responsze My Tx Last LM Respons
1 1001-13 101-13 LSP 10 0 0 o

Test Variables

The following are possible test variables:

e Y.1731 or IETF

¢ Alarms and applicable OAM functions

e LSP or PW or a mix of both
e Number of static LSPs and PWs

PN 915-2629-01 Rev B
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various
protection modes

Test Scenario 3: Verify linear APS switchover time with numerous
LSP/PWs and various protection modes

Overview

APS is the central piece of a successful implementation of MPLS-TP. While it is well
understood in TDM-based transport technologies, it is fresh and new to packet-based
transport, such as MPLS-TP. The critical part is that the switchover triggered by manual
commands or by some kind of active alarms, from working path to protecting path,
should be sub-50 ms in service disruption. This is easily said than done, especially in the
case where hundreds or even thousands of working LSP/PW are switched over
simultaneously and possibly with mixed type of triggers.

Objective

To test the DUT ability, as ingress router, to perform linear APS in case of failure (LoC) and
switch fraffic from working path to protecting path, and to benchmark the APS
performance by measuring the switchover time with respect to the total number of
LSP/PWs under test, and various protection modes.

Setup

A minimum of two test ports are required to perform this test. One test port will be used
as traffic source, and the other port or ports are used to simulate LSP or PW tunnel end-
points. DUT is the ingress PE of both working and protecting tunnel.

Working

Traffic

Source

I;g'—‘} Ingress PE

Protecting

Figure 6 Test Setup for Testing Linear APS and Switchover Time
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

Step-by-Step Procedures by using IxNetwork

1. Start the protocol wizard and click MPLS-TP to run the MPLS-TP wizard.

IF\I IxMetwork [default_gzhang8.ixncfg]

Prokocols  L2-L3 Traffic  Application Traffic  Tools

File  Wigw

protection modes

Setti

"%, Protocal Wizards

¥

4 Test Composer

- aall |
tn @ (= | {le-La
Select awizard Rur 'izard |

Test Configuration

Test Configuration

----- ﬂ 1. Pork Manager

E}EJ 2, Prokocols
Rouking)Swikchin
Q Authfdccess Hos

@ Traffic Groups
D Cptions
E}.*"-;: 3. Traffic

----- D Cptions
[l 4. Statistic Setup

-+[1 5, Capture

i M - - -

=3 MPLS-TP
#- B 102000134,
= 102000134,
-l Router
.ﬁ ke

PN 915-2629-01 Rev B

=0 Routing/Switching
----- L2 WPNAPLS

----- L3 WPN/EVPE

----- RSYP-TE

..... EPE

..... OSEF

----- O5PFyva

----- 515 v4AvE

----- L2 1515

----- BGP/BGP+

----- Multicast

----- Multicast YPN

..... STP

..... MSTE

----- CFMAY. 1731

..... LACE

----- PEE-TE

----- Link -0k

=L Auth/éccess Hosts/DCER
----- IF v/ ANCP

..... DHCP Client v/ ANCF
..... PPP o
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2. In the first page of the MPLS-TP wizard, configure the following:
DUT = Ingress
Protection Type = 1:1 Bidirectional
Traffic Src/Sink: first test port
Tunnel Head/Tail Port: second test port
— hode
@DLIT = Ingress .
DUT =Egress 1:1 Bidirectional =
— Select Port[z] for “Wizard Configuration
Tunnel Traffic e
HeadTail Part] Sre/sink Port Part Descrigtion
1 C [ 10200134 .42:06:01 -1 0GE LAN - LAR
2 v r 10.200 134 42:08:02-1 0GE LAN - LAR
3. Inthe second page of the wizard, configure the following:
Number of Routers Per Port: 1
Enable IP Address: selected
Router IP Address: enter value to match DUT's subnet
DUT MAC: leave default broadcast or enter DUT's MAC
— MPLS-TF Raouter/Interffaces
Enable YLaM
WLAM D I'“:”:I Increment By |1
™| Fepeat WILAN Acrass Ports ™| Uze Same WLAN for &l Emulated Fouters
Mumber of Bouters Per Part ( I'I }
(7 Enable IP Addes
Router IF &ddress DUT IP Address
|2IZI.2IZI.2IZI.2£24 |2n.2n.2n.1
Increment Per Raouter Incrernent Per Port
|n.n.n.1 |1.n.n.n
[T Continuous Increment Across Ports
—DUT MALC Addresses
Port Router Interface DT mAC
1 10.200.134 4 Router -1 Interface - 1 | FF FF FF FF FF FF |
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4.

Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

protection modes

In the third page of the wizard, configure the following:

Static MPLS-TP LSP: selected
Number of LSPs per Router: 10

Working LSP Outgoing Label: 100

Working LSP Incoming Label: 1000

Protecting LSP Outgoing Label: 200

Protecting LSP Incoming Label: 2000

The rest of the parameters: keep the default values

— Static L5Ps

(& )static MPLS TP LSP

™ Static L2VPN Py
i~ Bath

—MPLS-TF Turnel Type—————

— Static LSP Propertiesz

Nurnber of LSPs( 1¢
Per Router ‘W

—*forking LSF Outgoing Label

Dutgaing Label [ 100
|nzrement Per I-I
L5F

|nizrement Per |1—
Fiouter

Increment Per |-|

Part

|nerement Per

I—1
L5P

Increment Per |1

Rauter

[nizrement Per |1—
Part

—*forking LSP Incoming Label———
[nzoming Label 1.000

— Pratecting LSP Outgoing Label

Outgoing Label -
Increment Per I-I—
L5P

Increment Per I-I
R outer

[nzrement Per |1
Purt

— Pratecting LSP Incoming Label

Incoming Label 2000
|nzrement Per I.I—
L5FP

|nzrement Per I-I
R outer

|nzrement Per |-|
Port
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

5. In the fourth page of the wizard, configure the following:

Global Identifier Type: IETF
PSC Type: IETF
CC-CV Type: BFD CC

CC-CV Interval: Select from the list or enter a specific value

protection modes

The rest of the parameters: keep the default values

— Pratacol Behavwiar

— [lobal |dentifier Type —PSC Tope
IETH @t
i ICC [ i)
—CC-C Type
BFD CC
@ CC-C Interval -'I 0o s
[l e |
— On-demand CY Type Alarm Type
¥ [ETF i+ [ETF
L rich| LS rich|
— DM Type
= [ETF
LR ic|
— Periodic DM Mode — Peniodic DM Time Format
£ J-way ' |EEE
% Zaway T NTP
— Lk Type — Periodic L Reply bMode
* |ETF * |nBand
O vATH " Mo Reply
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various
protection modes

6. The fifth page of the wizard is not applicable to IEFT or BFD. If Y.1731 is used, ensure
to enter the Src MEP ID and Dest MEP ID for both working LSP and Protecting LSP.

7.

P

—MEG Configuration

whorking LSPAPw
MEG 1D Prefix

=iz~ rk-00071

|

MEG IO Integer Step |1

Protecting LSP/Fw
MEG 1D Prefix

MEG D Integer Step

[=ia-Prt-0001

i

1

— MEP Configuration

Local Tunnel D |ncrement B

poce Lunel

Remate Tunnel D

penoe

|

|nerement B

|

—wharking LSP/Fw — Pratecting LSP/Fa
FEF D |nerement B Src MEP 1D
Tio) iR
Dest MEF (D |nerement B Dest MEF (D
ED [i 200

Local Tunnel 1D

|

Remate Tunnel (D

|

|nerement B

|

|nerement B

|

|ncrement B

|

|nerement B

|

In the sixth page, keep the default values and enter some IP or MAC for traffic

purpose.

—MPLS-TF IP Traffiz Endpaoint Configuration

-

[Pyd

—

End Faint Type

|F Hostz Per LSF

Left Traffic Endpoints Right Traffic Endpoints

IP Start |2.2.2.2£24 IF Start |1.1.1.1£24

Step I'I Step |1
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

protection modes

8. In the last page of the wizard, give the config some name and click Generate and
Overwrite All Protocol Configurations.

FailDverPerT e

" Save ‘Wizard Config, But Do Mot Generate on Ports

" Generate and &ppend to Existing Configuration

"~ Gererate and Dwenarite E xisting Configuration

@Generate and Owvenwrite &ll Protocal Configurations
[ASARMIMG : This will clear the interface configurations alza]

9. We have completed the conftrol plane configuration so far. You can either start the
control plane now or start it after the data plane is configured. MPLS-TP labels are
static so data plane traffic can be configured without running the conftrol plane first.
Next few steps will focus on the fraffic wizard that is used to configure the data
plane. Before starting the traffic wizard, first select the Packet Loss Duration check
box under Traffic -> Options. By default, this option is off. It is important fo have this
option enabled because it delivers per flow switchover time in ms accuracy.

Test Configuration

Test Configuration

i ——————

|§ Global Settings || Skatistics Configuration

----- E 1. Part Manager

IEI-J 2, Protocols

;‘a Routing)Switching)Interfaces
Q Aukhfdccess Hosts[DCE
@ Traffic Groups

—r..g:.’ 3,

Traffic

Ciptions

- [l 4. Statistic Setup
[ 5, Capture
El-% 6, QuickTests

] i

B Test Configuration

[ol Statiskics

PN 915-2629-01 Rev B

Available Sets of Statistics

| (G | Statistics Set

| Settings

[ ] Inter-arrival time/rate

[] sequence Checking

[ | cCP/DP Convergence

[ ] PRBS

[ ] IPw4/TCP/UDP Checksum Err...

Data integrity

Packet Loss Duration
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

protection modes

10. Start the traffic wizard.

st Configuration

E'}I Advanced Wizard] ﬂ Quick Flow Groups

ast Configuration

H 1. Port Manager

}-=J 2. Protocols
ﬁiﬁ Routing)SwitchingInterf
Q Authffccess Hosts/DCE
@ Traffic Groups

Opkions

|_uN Advanced Traffic Wizard

Packet | QoS

I:>E Flow Group Setup
ﬂ Frame Setup

te| =] Opkions
|yl 4. Statistic Setup

@‘il_\ fhicesitea

Traffic Mame

Type of Traffic  IPw4

—— Tralffic Itemy —mm——

—— Source / Destination Er

Traffic Tkem 2 Traffic Group ID Filkers Mone se

K

(]

|S|:uurce | all

— et | e

ba L Iil"D 10,200,134.42:06:01-1

] [ | @ Rate Setup Eelie e g Cne - Ore & 0] 10.200.134.42:06:02-1
h V‘l |"%‘| |'-(/;P\| & Flrw Trarkinn Hollelies s ©ne - One E

1.

Traffic Name: type a string

Type of Traffic: IPv4

Source/Dest Traffic Mesh: One-One

Routes/Hosts Traffic Mesh: One-One

Source End Points: all static IP

Destination End Points: all MPLS-TP LSP/PW Ranges

In the first page of the Advanced Traffic Wizard, configure the following:

IA-N Advanced Traffic Wizard |_ (O] x
oy s -
) p— endpons xS
—— Traffic Itemn ——— —— Spurce / Destination Endpoints
@ Packet [ QoS
Traffic Marne | OUT-Ingress| Traffic Group ID Fiters  Mone selected [v]
Flow Group Setup 5 - —
DE: Type of Traffic [ |50urce | [an M7 a | |Destinatinn [ |an [ = |
H Frarne Setup Traffic Mesh E}- Al Ports IE:}-D Inkerfaces
EH 10.200.134,42:06:01-10GE LAN [+ MpLS-TR
@ Rate Setup geresbesl | Cre - One (&) 3] static ] MPLS-TP Routers
. RoutesfHosts|  Cne - One w v =
Flowe Tracking — -
: || Bi-Directional M 2222/241
Diynamic Fields 3 . 2.2.2.3]24/1
=2 [ #llow Sef-Destined Y] 2.2.2.402401
I:ijg'" Preview . = - 2225/24)1
[ & — & [w] 2.2.2.6/24)1
Validate . . - 2227241
& - . & 22.8/24/1
2.2.9/24/1
. \2.2.10/24]1
. " [l 2221102401 [=Hwl LSP -T1031
- |3 ||¥2| 32| — endpoint sets
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various
protection modes

12. Skip Packet/QoS and Flow Group Setup and enter appropriate frame size under
Frame Setup.

m Advanced Traffic Wizard [Read Only]

' - e
@ Endpoints Frame Setup

(») &l Encapsulations () Per Encapsulation
@ Packet | Qo5

DE: Flaw Graoup Setup

ﬂ Frame Setup
@ Rate Setup
All Encapsulations - Sarme settings will be applied to all (17 ¢
Flow Tracking :
— Frame 5ize
G@: Crynamic Fields (*) Fixed e |
|_EQ Presvie () Increment
: () Random
Yalidate _
| IMIx

() Cuskom IMIx

(1 riad Ganecian
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

protection modes

13. Enter some appropriate rate. Note that the rate will be evenly distributed to all flow

groups by default.

L'-r-P‘H Advanced Traffic Wizard [Read Only]

Rate Setup

@ Endpaints

(») All Encapsulations
@ Packet | QoS

|:>E': Flow Group Setup

() Per Encapsulation

Frame Setup

—— Traffic Item Transmission Mode

() Interleaved

() Sequential

The Interleaved Transmit mode will interleave the
packets from each Flow Group when sending Traffic

— Rate

() Line rate o
hooo0.00 | per second

(*) Packet rate

() LayerZ Bit Rate

PN 915-2629-01 Rev B November 2010

Al Encapsulations - Same settings will be applied ko all (1) encapsulationis)

—— Flow Group Transmission Mode —
'.f ! Conkinuaus

() Fixed Packet Court Start Delay

() Fized Tteration Count  Minimum Gap

() Fizzed Durakion
() Bursk {Auta)

() Bursk {Custam)

How it will look on the wire: “ U é& H ‘

—— Rate Distribution
Ports:
(#) apply rate on all ports
() split rate evenly among parts
Flow Groups:
() Apply port rate to all Flow Groups
split port rake evenly among Flow Groups
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

protection modes

14. For Flow Tracking, because the TX port will be native IP, tfracking by either source IP

or destination IP is good enough to deliver per-flow stats, including failover time.

|':r:| Advanced Traffic Wizard [Read Only]

@ Endpoaints Flow Trackihg

—— Track Flows by e

Packet | Qo5 [] source Part

[ Traffic Group 10
a
QE: Flow Group Setup [] MPLS Flow Descriptar

gl

|:| Frare Size
g Frame Setup |:| Flaw Group P
@ Rake Setup [ Ethernet IT ¢ Destination MAC Address
[] Etherret IT : Source MAC Address
% Flaws Tracking [] Ethernet II : Ethernet-Type
[ Ethernet 11 : PFC Quele =
@% Cvynamic Fields [] 1Pw4 : Precedence
F oo ! IPV ; re-:lrss -
_Q I_IEIF"'-"4 : Destination Address
(== _ ] Custom Crverride

—— Egress Tracking

[_| Enable Egress Tracking
| =

Ethernet: Cuker &

15. Finish the traffic wizard and push the traffic definition to HW.

katviewer  Wiew  Settings  Help
i = | Ry, Protocol Wizards [0l i) [{’- LZ-L3 Traffic| [
hd # Test Composer |E| ” | Snapshok [

16. Start control plane (if you have not started it in previous steps) to ensure that alll
CCCV sessions are in the UP state.

el || e ST | ] ST (]
T MPLSTP Aggregated Skatistics
| Stat Name | cccv configured CCCY Up | CCCY Down
1 |10.200.134.42/Card0 Portaz | 201 20 0
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various
protection modes

17.Send data plane traffic and ensure that no packet drops occur before switchover.

[ |Flow Statistics

T Port Rx Port 4 :Destination Address Tx Frames | Rx Frames | Frames Delta Loss % | Packet Loss Duration gms!
1 10,200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1.1.1.1 175,527 175,527 1] 0,000 (" 0.000
2— 10,200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN ofloZsl 175,527 175,527 1] 0,000 0,000
3 10,200,134, 42:00;01-10GE LAM 10,200,134, 42:06:02-10GE LAN 1.1.3.1 175,527 175,527 a 0.000 0.000
4 10.200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1ofloroll 175,527 175,527 1] 0,000 0,000
5 10,200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1.1.5.1 175,526 175,526 1] 0,000 0,000
57 10.200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1.1.6.1 175,526 175,526 1] 0,000 0,000
7— 10,200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1.1.7.1 175,526 175,526 1] 0,000 0,000
i) 10,200,134, 42:06:01-10GE LAM 10,200,134, 42:06:02-10GE LAN 1.1.8.1 175,526 175,526 o 0.000 0.000
9 10,200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1.1.9.1 175,526 175,526 1] 0,000 0,000
T 10.200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN 1.1.10.1 175,526 175,526 1] 0,000 0,000

18

Pause on TX.

Inject errors from the emulated Egress PE to DUT. Select all 10 LSPs and force CCCV

“igurati

ion

nfiguration

. Pork Manager @
. Protacals
LA R owting/Swikching/Interfa

2 authfAccess Hosts/DCR

| ———————————————————————

Learned info records :
General : 20
Ping: 0

Lk

Trace Route

(

0
0

DM :0

Refrezh General
Leamed Info

r Learned Info

B Traffic Groups =
j Options
. Traffic Filter
=] options £ [~ Outgaoing
. Skakiskic Sety|
_C_J"‘"L E [~ Dutgoing
P — ¢
:I MPLS-TP — Outgoing Lakel
£ 10.200134.42:06:01 (Outer-nner)
El-ofh Router - 1D 23.22 7 206-13
7B Interfaces 8 20713
Learmed Infa 9 20813
BB 10200134 42:065:02
- h Router - D 20.2

% Interfaces

- Learmed Info

t Configuration

kistics

shyzer

a Mine

7
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General Leamed Info ILru1 Leathed Itfo ]Drm Leathed Info ]Ping Leathed Itfo ITrace Route Leatmed Itfo ]

MPLSTP Learned Info Trigger Settings

Fault Management |PerFormance Manitoring I On Demand C I APS I

1@:

Trigger Option

IT:-:

~

—T | CCCY Resume

Trigger Option I Tw

Status Code

1 P Status Fault

Tranzmit [nterval (2]

IDD 00 00 o1

—1 P Status Claar

Tranzmit Interval [g] |3IJ
P’ Label TTL |1—

P Label TTL |1—
Alarm
Alarm Type IIETF j
Trigger IStart ﬂ
Periodicity [msec] |5,|3E|D
I‘\ Learned Info R 4l5 ¥ Set LDl | Lk
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various
protection modes

19. Wait for a few seconds and go back to the statistics page to view the Packet Loss
Duration on both the aggregated traffic item as well as the individual flow level.

' Tokal: 107
tews (Total: 10) ‘ Traffic Ttem | = Framesl Ru Frames ‘ Frames Delta | Loss %l Packet Loss Duration {ms) | Tx Frame Rate ‘ Ru Frame Rate | Rx Bytesl Tx Rate (Bps) | Rx Rate (B}

3 Custom Views (... 1 DUT-Ingress | 7,155,264 7,155,264 [ 0,000 0,000 10,000,000 10,000,000 457,936,896 £40,000.000  &40,000.1
) Defauls (Total: ...

1) Ports (Tokal:,.,

: [ GlobalPr...
i - rortsta..
HJ] Tx-Rx Fr...
{ L portcp..
Yo Traffic (Tota, . 4 |
':"—-‘ELDS (tT =] [BB1] Page 1 of 1 (rotalrows : 1.
H ata..,
|l | R Lo | Thouton | Lacrer ai
[ user... ' | Flow Statistics
- Tx Port | Rx Port :Destination Address Tx Frames | RX Frames | Frames Delta Loss % | Packet Loss Duration {ms) | T Frz
: - Flow.. 1 |10.200.134.42:06:01-L0GE LAN | 10,200,134 .42:06:02-10GE LAN LUl 715527 7I55E [ 0.000
0 Protocols (T 2 | 10.200.134.42:06:01-10GE LAN 10,200,134.42:06:02-10GE LAN e s i i e il 0.000
21 Bridging-... 3 |10.200.134.42:06:01-10GE LAN | 10,200,134,42:06:02-10GE LAN 1131 715527 7155 i 0.000
S0 ML, 4| 10.200.134.42:06/01-10GE LAN 10,200,134.42:06:02-10GE LA e o e i i a.000
. 5 | 10.200.134.42:06:01-10GE LAN | 10,200,134.42:06:02-10GE LAM 1151 7ISS% 7155 i a.000
6 | 10.200.134.42:06:01-10GE LAN 10,200,134,42:06:02-10GE LAN e s e B il 0.000
3t Configuration 7 | 10.200.1%4.42:06:01-10GE LAN | 10,200,134,42:06:02-10GE LAN L.L7.0 IS5 7155 il 0.000
. 8 | 10.200.134.42:06:01-10GE LAN 10,200,134,42:06:02-10GE LAN ke e e M e il 0.000
S 9 | L0.200.134.42:06:01-10GE LAN | 10,200,134, 47:06:02-10GE LAN 1191 71552 715526 n 0.000
Lo 10 |10.200.134.4206:01-10GE LAN | 10,200,134.42:06:02-10GE LAN 1110.1]  7I5,528| 715,528 i a.000
4] |

20. Increase the number of LSP/PW under test and repeat the preceding steps to get
another set of data points. To increase the number of LSP/PW under test, you can
either use the Protocol Wizard to enter the new number and overwrite the existing
configuration or simply go to the GUI and make the changes. Ensure that you stop
the protocol first and run it again after the change.

Rouers | efaces  LSP/PW Ranges ]

To change number of LSP/FW Range, select Interfaces’ tab, and enter number in Murmber of LSP/PWwW Ranges' field

Interface Enable Mumber of LSPs  |Mumber of PWs per LSP|LSP Outgoing Label | LSP Incoming Lakel | Py Cut
1 2020202024 223222 .1 - 2020202 - [ 100 1,000
2 [ | toooff | 200 2,000

21. Change the APS protection mode to 1+1 bidirectional and perform the same type
of steps to collect performance data points for different protection modes. This can
be done by simply changing the Type of Protection Switching value under APS. Stop
and start the protocol again, if needed.

I o ———

Diagrarn IPurts IRuuters ]Interfaces L5P/PW Ranges I

To change number of LSPAPW Range. select 'Interfaces' tab, and enter number in Mumber of LSP/FW Ranges' field

Type of f Wizt To Revert Time
Intert Enahl APS T Revert

Friace nenie B Protection Switching SUETIE (ms)

1 200202002024 - 23001 -1 - 2020202 - v IETF

2 v IETF x| v 300

1:1 Unidirectional
1+1 Unidirectional
1:1 Bidirectional
[1+1 Bid al

Gereral ji Static Label Range # ICC MER/MES IDs #, [P MEPJMEGIDs § COCY # APS & Triggered Reply i Static MAC Range gy Static IP Range # Al
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Test Scenario 3: Verify linear APS switchover time with numerous LSP/PWs and various

protection modes

Test Variables

The following are possible test variables:

Number of test ports

LSPs or PWs or a mix of both

Number of static LSPs and PWs

IETF or Y.1731 APS

Protection Mode (1:1 or 1+1, Uni- or Bi- directional)
LoC or other Alarms to cause auto-trigger on DUT

Traffic rate and frame size

PN 915-2629-01 Rev B November 2010
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Test Scenario 4: Verify manual APS command functionality

Test Scenario 4: Verify manual APS command functionality

Overview

APS is the central piece of a successful implementation of MPLS-TP. While it is welll
understood in TDM-based transport technologies, it is fresh and new to packet-based
transport, such as MPLS-TP. The critical part is that the switchover triggered by manual
commands or by some kind of active alarms, from working path to protecting path,
should be sub-50 ms in service disruption. Manual switch is intfended for administrative
purposes. It is critical to ensure that DUT, as egress PE, responds correctly to all the
administrative commands. The following manual commands are available today:
Clear, Exercise, Forced Switch, Freeze, Lockout, Manual Switch to Protect, and Manual
Switch to Working. A brief explanation of each command is as follows:

o Clear: Clears previously issued Freeze, Lockout, Forced Switch, Exercise, or
Manual switch command.

e Exercise: Exercises the APS protocol but not the traffic.

e Forced Switch: Forces far end to select traffic from protecting path instead of
working path.

e Freeze: Freezes the state of the protection group. Until the freeze is cleared,
additional manual commands are rejected.

e Lockout: Prevents far end from selecting traffic over protecting path. Further
local end switch commands, either manual or auto triggered based on Signall
Failure (SF) or Signal Degradation (SD), will be rejected. This effectively disables
the protection mechanism at the local end . In bidirectional switching, remote
entity APS operation continues as usual to prevent failures.

e Manual switch to Protect or Manual Switch to Working: In the absence of or a
failure of PSC , forces far end to select traffic from protecting path or working
path respectively.

Objective

To test DUT's ability, as egress router, to accept manual APS commands, and then to
respond correctly to the commands. All supported manual commands should be
tested.
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Test Scenario 4: Verify manual APS command functionality

Setup

A minimum of two test ports are required to perform this test. The first test port will be
used to emulate Ingress router and issue manual switch commands, and in the
meantime as traffic generator. The second port will be used as traffic sink to analyze
and detect where the fraffic is coming from: protecting path or working path. DUT must
behave according to the standard when interpreting those manual switching
commands.

Working

Traffic
Sink

>

>
[ Ingress PE X1

Protecting

Figure 7 Test Setup for Testing Manual APS Commands

Step-by-Step Procedures by using IXNetwork

1. Use the MPLS-TP Protocol Wizard to configure the setup with DUT=Egress mode. Refer
to the previous test on how to operate the protocol wizard. Detailed steps are
skipped here for brevity.

2. Select the APS mode to be 1+1 bidirectional. This is to facilitate traffic analysis at the
traffic sink port.
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Test Scenario 4: Verify manual APS command functionality

3. Start the Advanced traffic wizard. Select all MPLS-TP LSP ranges on the first port and

all Static IP end points.

N Advanced Tralfic Wizard

—— Tralffic Itemm ——— —— Spurce / Destination Endpoints
@ Packet | QoS
Traffic Mame  TestEgressDUT| Traffic Group ID Filkers Mone selected
:> % Flow Group Setup 5 5] =
E: Type of Traffic | IPv4 [>] |Source | al v ® & ] * & K
ﬂ Frame Setup — Traffic Mesh ——— [EH] MPLS-TR 5 i
Rt —
ourcefDest, ne - One
Rate Setup L EHw] RID - 20.20.20.2 1.1.1.1/2401
Routes/Hosts  One - One ha Ziv - 1.1
% Flow Tracking i [v] [EH¥] MPLS-TP Interfaces 1.2{24/1
: [ Bi-Directional : '1'3::24::1
Drynamic Fields L4241
C:'—‘Q i [ Allow Self-Destined 1.1.5/24/1
i_@ Praview . . ] 2.2.2.2/24/1 11612401
: & T & (il LsP - [101] 117
validate " - ; SP - [102] 1.1.82401
& il & 3 SP-[103] L1324
: : (] LsP - [104] 1.1.1.10{2441
E}. L5P - [105] ] Interfaces
[FHw] LSP - 11061
|G| |Z)| dooint Sets

Skip all other pages excep’r Flow Tracking. Selec’r MPLS : Label Value as the fracking
option.

xN Advanced Traffic Wizard

@i Endpaints Flow Tracking

—— Track Flows by —

Packet | Qo3 ] pest Endpaint
D Source Pork

QE: Flow Group Setup ] Traffic Group ID
] MPLS Flow Descriptor
D Frame Size
] Flow Group
[[] Ethernet 11 : Destination MAC Address
[[] Ethernet 11 : Source MAC Address
[[] Ethernet 11 : Ethernet-Type
[_] Ethermet I1 : PFC Queus
| MPLS : Label Yalue
[ ] MPLS : MPLS Exp
[] 1Pv4 : Precedence

zl

Frame Setup

Yalidate [] 1Pv4 : Sowrce Address
— Egress Tracking —— Latency Bin Measurements
W=l e eeie [ Enable Lakency Bin Measurements
| =

Ethernet:Cuter
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Test Scenario 4: Verify manual APS command functionality

5. Finish the traffic wizard. Start protocol and ensure that all CCCV sessions are in the
UP state. Next, start traffic. Ensure that there is no traffic loss on the working path
while 100 percent loss on the protecting path, before issuing manual commands to
test the DUT's ability o respond to individual commands.

% |Flow Statistics

J’ Home: || Formulas |

" @ - [ - =] | autoscroll | §%; AutoUpdate Enabled m | fa % || ﬂ? Favorites |E| | ﬂ + Select a Profile ... |z| ﬁ % || Custaomize
T Port | Rx Port Traffic Item | MPLS:Label ¥alue | Tx Frames | Rx Expected Frames | Rx Frames | Frames Delta | |
1 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 100 26,753 26,753 26,753 ‘WJ\
2 10.200,134.42:06:01-10GE LAM | 10,200,134, 42:06:02-10GE LAN | TestEgressDUT 101 26,752 26,752 26,752 a
3 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 10z 26,752 26,752 26,752 a
4 10,200,134, 42:06:01-10GE LAN  10.200,134,42:06:02-10GE LAN | TestEgressDUT 103 26,792 26,752 26,792 1]
5 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 104 26,752 26,752 26,752 a
1] 10.200.134.42:06:01-10GE LAN 10.200,134,42:06:02-10GE LAN | TeskEgressDUT 105 26,752 26,752 26,752 n]
) 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 106 26,752 26,752 26,752 a
] 10,200,134, 42:06:01-10GE LAM | 10,200.134,42:06:02-10GE LAN | TestEgressDUT 107 26,752 26,752 26,752 a
9 10,200,134.42:00:01-10GE LAN | 10,200,134,42:00:02-10GE LAN | TeskEgressDUT 108 26,752 26,752 26,792 o]
10 10.200,134.42:06:01-10GE LAM | 10,200.134,42:06:02-10GE LAN | TestEgressDUT 109 26,752 26,752 26,752 49)
11 10,200,134,42:06:01-10GE LAN | 10.200,134,42:06:02-10GE LAN | TeskEgressDUT 1] 26,752 26,752 1] 26,
12 10.200,134.42:06:01-10GE LAM | 10,200.134,42:06:02-10GE LAN | TestEgressDUT 201 26,752 26,752 o 26,7?!5’2\
13 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 202 26,752 26,752 1] 26,752
14 10.200,134.42:06:01-10GE LAM | 10,200,134, 42:06:02-10GE LAN | TesktEgressDUT 203 26,752 26,752 1] 26,752
15 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 204 26,752 26,752 1] 26,752
16 10.200,134.42:06:01-10GE LAN 10.200,134,42:06:02-10GE LAN | TeskEgressDUT 205 26,752 26,752 1] 26,752
17 10.200,134.42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TeskEgressDUT 206 26,752 26,752 1] 26,752
18 10,200,134, 42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TesktEgressDUT 207 26,752 26,752 o 26,752
19 10.200,134.42:06:01-10GE LAM | 10,200,134.42:06:02-10GE LAN | TesktEgressDUT 205 26,752 26,752 1] 26,752
20 10,200,134, 42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN | TestEgressDUT 209 26,752 26,752 o 26,?

6. To test a Forced Switch, select the LSPs you want to perform a Forced Switch on,
and then select to issue a Forced Switch command.

MPLSTP Learned Info Trigger Settings

Faulk Management I Performance Monitaring I ion Demand O APS |

P5S Trigger
Trigger Type  [{Forced Swich ]
Clear
Euercize

‘Forced Switch
Freeze
Lockout
kanual Switch To Protect
kanual Switch To Waorking

To verify if the DUT is performing the right action, go to traffic flow stats. Those LSPs
that have been forced switch will have non-zero Loss over working path while RX
frames on the corresponding protecting path will show RX frames with rate
matching the sending rate.
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Test Scenario 4: Verify manual APS command functionality

7. To verify Clear, click Clear in the Trigger Type list.

Fault Managerment I Perfarmance Manitaring I on Demand CY - APS I

APS Trigger

Trigger Type

Ewercize
Forced Switch

Freeze

Lockot

b arual Switch To Pratect
b anual Switch Toworking

To verify if DUT performs the Clear action, go to flow stats and click 'Clear Statistic'
first, and then observe if traffic is flowing on all working LSP again (no loss).

—| E;’ Clear Stakistic iﬁ Clear CPJDP Skats

8. To verify Freeze, ensure that the protection state is in clear state. Next, issue a Freeze
command from tester.

MPLSTP Learned Info Trigger Settings

Faulk Management I Perfarmance Maonitaring I On Demand CY - APS I
v APS Trigger

—_—

Trigger Type Frecse ]

Clear
Exercize
Faorced Switch

Lockaut
t anual Switch To Protect
b arual Switch To Woaorking

To see if the DUT is in 'Freeze' state, perform another 'Forced Switch' command, and
then go to the flow stats page to observe if traffic is flowing over the protecting path
or working path. The expected behavior is that traffic should stay on the working
path because the DUT is in 'Freeze' state and further switching commands are
ignored.
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9.

10.

Test Scenario 4: Verify manual APS command functionality

To test the Lockout operation, ensure that DUT is in clear state. This can be done by
simply issuing a 'Clear' command from tester. Next, issue a Lockout command.

MPLSTP Learned Info Trigger Settings

Fault Management I Perfarmance Manitaring I On Demand Y APS |

v APS Trigger
Trigger Type Lackout ] j
Clear
Exercize
Forced Switch
Freeze

‘L ockout
Marnual Switch To Protect
b anual Switch To Working

To verify whether or not the DUT is in 'Lockout’ state, first try to issue a 'Forced Switch'
from headend (tester) and observe from the flow stats page whether or not traffic is
continuing to flow on working path. This is to say whether or not the 'Forced Switch'’
command is being rejected (as it should). Next, cause DUT to cease sending of CC
tx towards the headend (tester). This will trigger the tester (ingress PE) to perform
auto trigger switchover based on LoC alarm. Verify from the flow statistics page and
observe whether or not the traffic still flows over working path. The correct behavior
is that DUT should also reject any auto triggered switchover signal.

Manual Switch to Protect and Manual Switch to Working work like the name
indicates and will leave for the user for exercise with no further details.

Test Variables

The following are possible test variables:

e LSPs or PWs or a mix of both
e Number of static LSPs and PWs
e |ETForY.1731 APS

e Protection Mode (1:1 or 1+1, Uni- or Bi- directional)
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or
BFD interval

Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33
ms Y.1731 CCM or BFD interval

Overview

After an MPLS-TP device passed the basic interoperability test, the G-ACh/GAL
encapsulated control messages for CC, CV (LSP ping and traceroute), Alarms (AIS, LDI,
LCK), LM, DM, and PSC (1:1, 1+1, Unidirectional, Bidirectional), and also have
acceptable APS performance numbers (for example, < 50 ms switchover time), the next
immediate pending question is how does the device scale?

One of the challenges in the implementation of MPLS-TP is the number of LSP or PWs
that canrun Y.1731 CCM or BFD CC at the fastest pace. The interval of 3.33 ms is critical
for overall switchover performance to meet or exceed 50 ms total service disruption
time.

Objective

This test is to find out the maximum number of MPLS-TP LSP or PW that the DUT can
establish and sustain when ether the Y.1731 CCM or BFD CC is running at 3.33 ms
interval.

Setup

One or more Ixia test ports can be used to carry out this performance test.

Working

Traffic

Source

I;g_b Ingress PE

Protecting

Figure 8 Test Setup for Testing MPLS-TP Scalability at 3.33 ms Interval
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or

BFD interval

Step-by-Step Procedures by using IxNetwork

1. Use the protocol wizard to configure the setup. Refer to Test Scenario 3 for detailed
steps on how to configure each wizard page.

2. Click DUT = Ingress. Start with a comfortable number of LSP/PW, for example, 100.

Ensure that the CC-CV interval is set as 3.33 ms.

— Mode

Pratection Type

@JLIT = Ingress

" DUT =Egress

11 Bidrectional ¥ [}

— Select Port(z] for Wizard Configuration

Turnel Traffic L
Head/Tail Port| Sre/Sink Port Pl BN el
1 E p 10200134 42:06:01-10GE LAM - LARM
2 F r 10200134 42:06:02-10GE LAM - LAR
— Stahic L5P:

MPLS-TP Tunnel Type
¥ Static MPLS-TP LSP
" Static L2VPN P
" Both

Static LSP Properties

Murnber of LSPs | {100
Per Router I-

— Pratacal Behayviar

— lobal Identifier Type PSC Type
" |ETF ¥ [ETF
* |CC L ey
— CC-C Tope
f BFDCC CC-CW Intereal |E i Mz
AT 10 Lt
100
— On-demand CW Type — Alarm Typ 1000
i [ETF &+ |ETF
173 s Y_ﬂ:%
DM Type £00000
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or
BFD interval

3. Start the control plane CCCV sessions. Ensure that all 200 sessions (100 working and
100 protecting) are up.

_TJ MPLSTP Aggregated Statistics

Stat Name | CCCY Configured CCCY Up | CCCY Down
1 10,200,134, 42 Card06/Port0z | 200 200 1]

One quick way to check whether or not each session is running at 3.33 ms is by
opening the Port Statistics. The next diagram shows about 66,000 packets per
second as both TX and RX rate. Because there are 200 sessions, each is sending CC
message at 3.33 ms (3 packets every 10 ms so 1 second is equivalent to 300
messages per session). So a total of 200 sessions will generate about 60,000 packets
per second. Remember that there is PSC conftrol packet that is running on the
Protecting LSPs only. The frequency for PSC packet is about 60 packets for every
session and the total 100 sessions will contribute about 6000 packets per second. So
the port stats confirmed that each working and protection LSPs is indeed running at
confinuity check at 3.33 ms.

All ﬂ

% |Port Statistics
Stat Mame Line Speed | Frames Tx. | ¥alid Frames R4, | Frames Tx. Rate | ¥alid Frames Ryx. Rate | Data Inter
1 10,200,134, 42 Card0s/PartDZ 10GE LaN | 20,451,000 B57,260,526 66,507 B6,690
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or

BFD interval

4. After the conftrol plane is up and works as expected, use the traffic wizard to
configure fraffic. Select the static IP end point defined at the Traffic Source port and
select all MPLS-TP LSP ranges in a one-one mapping. Select the Dest IP address as
the tracking option. This will deliver per LSP performance when failover takes place.

Traffic Group ID Fikers  Mone selected ||
Su:uuru:e| all IEI T 9 Destinatinn| all |E| T 9 E
Er- &ll Parts Er- &ll Ports

I:i} 10,200,134, 42:06:01-10GE LAM

g

-] 10.200.134.42:06:01-10GE LAN

g

[=Hw] Static -] 10,200,134,42:06:02-10GE LAN
[V 2.2.2.2/241 G Interfaces
-[w] 2.2.2.302411 ér- MPLS-TP
-] 2.2.2.4/24/1 [£H¥] MPLS-TP Routers
-] 2.2.2.5/24/1 [EH¥] RID - 20.20,20.3
-] z.2.2.6/24/1 [£H¥] MPLS-TP Interfaces
2227241 IE}- Interface - Interfacel
-[v] z.2.2.802401 = 1'1F'L'E--TF' LSP/P' Ranges
-[v] z.z.2.902401 (1] LsP - [1000]
-[w] 2.2.2.10024/1 ér- LSP - [1001]
[l 2.2.2.1102411 [V LsP - 10021
|G| |E)| + — Endpoint Sets
| Encapsulation | Source Endpoints | Destination Endpoints | Traffic Groups | |
; an Traffic Wizard
: —— Track Flows by —_—
@ Packet [ QoS [] source Port
[ Traffic Group ID
I:DE.: Flow Group Setup D MPLS Flow Descriptor
ﬂ Frame Setup I:I Frame Size
[] Flow Group =]
@ Rate Setup [[] Ethernet I : Destination MAC Address
[[] Ethernet IT : Source MAC Address
% Flaws Tracking [] Ethernet I : Ethernet-Type
[] Ethernet IT : PFC Quals =
@ Crynamic Fields [] 1Pv4 : Precedence
. | IPv4: Source Address
|;5.' Preview Z-F"-.-'4 i Destination Address
— [ | Cuskam Creerride
i Yalidate
—— Egress Tracking —_—
|
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or
BFD interval

5. Ensure that no traffic loss before failover conditions are injected. Navigate to the
Learned Info section and select all Working session to inject the '"CCCV TX Pause*
error. This should cause DUT to switch traffic on all working LSPs to Protecting LSPs.

P

] |
Cofiesston ®) MPLSTP Learned Info Tigger Settings

t Confi ki
S . Fault Management | performance Monitoring | On Demand v | aPS |
ﬂ 1. Port Manager IZl Leamned info records i
— || || General: 200 LM 2 DM - 2 —@c —T | CECY Res
ﬁ‘ 2. Protacals Fing: &8 Trace Route : 0 "
N FoutingSwitching/Tnterfa . . Trigger Option IT:-: j Trigger Dp
Q Auth/Access Hosts/DCE r~ Learned Infa
% ;ra:ﬂc Groups F General Learned Info ILM ez I I Db Lean 1 P Status Fault — P Status
picns

. ) ' Status Code IUU 0000 o1 Transmit Intery
& 3. Traffic Filter
L[] options e I Outgaing Label Outer [0 Transmit Interval (5] I?.D— P Label TTL

oAl 4. Skatistic Setup

e e El [ COutgoing Label Inner ID P Label TTL |-|
I | =]

B 10200134 4706027 - Cutgoing Lakel Incaming Lakel
E Eﬂn% Fiouter - 1D 20 2E_| (Outer-Inner) (Outer-inner) Alarmn

0 BE | terfaces a5 209413 29413 L Alarm Type ||ETF =l
(B Leamed o 96 203513 29513 L _

_____ (3 OSPF a7 2096-13 296-13 L Trigger |stan =l

93 209713 29713 L

----- O5PFv3 i

----- % PIM-SLJSSM-MH\,E J 99 |2098-13 398,13 i Periodicity (msee] 5,000

----- 1 RIP 8 12 CLE L W 4l ¥ GetLD] I Lok

Test Configuration

Skatistics
Analyzer
1
Data Miner 4 Learned Info /
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or
BFD interval

Observe the Packet Loss Duration due to switchover for all 100 LSPs. Ensure that they

are within an acceptable range before increasing the number of LSPs under test.

Flow Statistics [

ome || Formulas | [

- @3- =] | autoscroll | §%; AutoUpdate Enabled m | fa % ” ﬂ? Farvarites |E| | ﬂv Select a Profile ... |E| v| Customize TrafFic... |E| |
Tx Port | Rx Port estination Address | Tx Frames | Rx Frames | Frames Delta | Loss % | Packet Loss Durati T}
10.200,134.42:06:01-10GE LAN | 10,200,134, 42:06:02-10GE LAN 1.1.1.1 7,555 7,555 u} 0,000 0,000

| 10.200,134,42:06:01-10GE LAN | 10,200,134, 42:06: 02- 10GE LAN 1121 7,555 7,555 o 0,000 0,000

| 10.200.134.42:06:01-106E LAN | 10.200,134.42:06:02-10GE LAN 1.1.31 7,555 7,555 u} 0,000 0,000

) 10.200,134.42:06:01-10GE LAN 10,200,134 ,42:06:02-10GE LAN ol 3o il 7,555 7,555 0 0,000 0,000

| 10.200.134.42:05:01-106E LAN | 10.200,134.42:06:02-10GE LAN 1.1.51 7,555 7,555 u} 0,000 0,000

| 10.200.134.42:05:01-106E LAN  10.200,134.42:06:02-10GE LAN ol f@n il 7,555 7,555 0 0,000 0,000

| 10.200,134,42:06:01-10GE LAN | 10,200,134, 42:06:02- 106E LAN 1.1.7.1 7,555 7,555 1] 0,000 0,000

| 10.200.134.42:05:01-106E LAN  10.200,134.42:06:02-10GE LAN ol &1L 7,555 7,555 0 0,000 0,000

| 10.200.134.42:06:01-106E LAN | 10.200,134.42:06:02-10GE LAN 1.1.9.1 7,555 7,555 u} 0,000 0,000

| 10.200,134,42:06:01-10GE LAN | 10,200,134,42:06: 02- 10GE LAN ol ol ]} 7,555 7,555 1] 0,000 0,000

| 10.200.134.42:06:01-106E LAN | 10.200,134.42:06:02-10GE LAN 1.1.11.1 7,555 7,555 u} 0,000 0,000 ) —

) 10.200,134.42:06:01-10GE LAN 10,200,134, 42:06:02-10GE LAN ol odlZs L 7,555 7,555 0 0,000 0,000

| 10,200,134,42:06:01-10GE LAN | 10,200,134, 42:08: 02- 106E LAN 11,151 7,555 7,555 1] 0,000 0,000

| 10.200.134.42:05:01-106E LAN  10.200,134.42:06:02-10GE LAN ol odl ol 7,555 7,555 0 0,000 0,000

e 10.200,134.42:06:01-10GE LAN | 10,200,134, 42:06:02-10GE LAN 1.1.151 7,555 7,555 u} 0,000 0,000

| 10.200.134.42:05:01-106E LAN  10.200,134.42:06:02-10GE LAN 1o il odlEo L 7,555 7,555 0 0,000 0,000

| 10.200.134.42:06:01-106E LAN | 10.200,134.42:06:02-10GE LAN 1.1.17.1 7,555 7,555 u} 0,000 0,000

| 10.200,134,42:06:01-10GE LAN | 10,200,134,42:06:02- 10GE LAN ol ol il 7,555 7,555 1] 0,000 0,000

| 10.200.134.42:06:01-106E LAN | 10.200,134.42:06:02-10GE LAN 1.1.19.1 7,555 7,555 u} 0,000 0,000

| 10.200.134.42:05:01-106E LAN  10.200,134.42:06:02-10GE LAN 1.1.20.1 7,555 7,555 0 0,000 0,000

| 10.200,134,42:06:01-10GE LAN | 10,200,134,42:08:02- 10GE LAN 1.1.21.1 7,555 7,555 1] 0,000 0,000

| 10.200.134.42:05:01-106E LAN  10.200,134.42:06:02-10GE LAN 1.1.221 7,555 7,555 0 0,000 0,000

] 10.200,134.42:06:01-10GE LAN | 10,200,134, 42:06:02-10GE LAN 1.1.231 7,555 7,555 u} 0,000 0,000

| 10.200,134.42:06:01-10GE LAN | 10,200,134, 42:06: 02- 10GE LAN 1.1.24.1 7,555 7,555 1] 0,000 0.000 Al

| | ey

T P T ] R
To increase the number of LSPs, navigate to the LSP/PW Ranges -> Static Label

Range tab. Change the Number of LSPs to a higher number and repeat the test.

P [ Y Y Y

|"Routng/Switchingfinterfaces

P Stat W Stop

Routers | Irtefaces  LSP/PM Ranges I

To change number of LSP/Fw Range. select Interfaces' tab, and enter numnber in Mumber of LSF/P Ranges' field

Interface Enakle Mumber of LSPs | Mumber of Fivs per LSP|LSP Cutgoing Label | LSP Incoming Lakbel | P Outgoing Label
1 2020202024 - 23222 -1 - 2020203 - = 1 1,000 100
2 I | 120 2,000 200
1] |
General } Static Label Range /i [CC MEP/MEG IDs § IP MEPMEG IDs A CoCW A APS b Triggered Reply # Static MAC Range J Static IP Range f Al
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Test Scenario 5: Verify maximum MPLS-TP LSPs or PWs by using 3.33 ms Y.1731 CCM or
BFD interval

8. The same test procedure is applicable to PW test. Just change the Type of Range to
PW and enter appropriate LSP as well as PW label values.

Ruders | saces (LSPPM Ranges | |

To change number of LSPAPw Fange, select ‘Interfaces' tab, and enter number in Mumber of LSP/Pw Fanges' fisld

Irterface Enable Descrigtion Type of Range Range Raole Protect LSPPY Range
1 20202002024 - 23222 -1 - 2020205 - I~ 114, 0002.0001.0001 0001 |' P ] Wiarking [X14.0002.0001.0001 0002
2 [#  [¥I.00020001.0001.0002 | Py Pratect

General

Chatic Label Range Jy ICC MEP/MEG IDs jy IP MEP;MEG IDs ), CCoW

APS

Triggered Reply )\ Static MAC Range ,}\ Shatic IP Rarge

All

Rouers | ierfaces | LSP/PM Ranges

To change number of LSP/F\W R ange. select 'Interfaces' tab, and enter number in "Mumber of LSF/Pw Fanges' field

Enzhle Mumber of LSPs  |Mumber of Pis per LSP|LSP Outgoing Label | LSP Incoming Lakel | Py Cutgoing Lakel | P Incaming Lakel LEP Cut
1 d 1,000 1008 |' 5,555 3333
2 ~ [ 100 ] 2,000 200 | 5666 4 444

4
General }Jslalic Label Range M ICC MER/MEG IDs }\ IP MEP/MEG IDs )\ COCY f APS

Triggered Reply )\ Static MAC Range }\ Static IP Range )\ All

Test Variables

The following are possible test variables:

e Number of test ports
e Number of static LSPs and PWs
e LSP or PW or a mix of both
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Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

Test Scenario é: Verify coexistence of MPLS-TP PWs with MPLS PWs

Overview

MPLS-TP alone will not fulfill the end-to-end service requirement in a real network with
many MPLS services already deployed. Most likely, MPLS-TP will need to work together
with MPLS PW to provide end-to-end services. In addition to facing all the
implementation and testing challenges that we have talked about so far, the DUT will
need special ability to bridge the two disparate segments. This will need to happen not
only on data plane but also on the control plane including end-to-end OAM operation.
Additionally, PW status will need to be franslated between the MPLS-TP segment and
MPLS segment.

Objective

This test is designed to test DUT ability to bridge multiple segments of an end-to-end PW
with portions as MPLS-TP PW and others as regular MPLS PW. Both control plane and
data plane need to be verified for a successful end-to-end MPLS-TP PW.

Setup

Two or more Ixia test ports are required to carry out this functional test. One port is used
to emulate ingress MPLS-TP node with both working and protecting tunnels configured,
and the other port is used to emulate regular MPLS L2VPN PWs. Both control plane and
data plane are verified to ensure tfrue end-to-end service.

MPLS-TPPW
Working

— (SR PE
MPLS-TP PW MR UXIA
Protecting

Figure 9 Test Setup for Testing IP/MPLS and MPLS-TP Coexistence
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Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

Step-by-Step Procedures by using IxNetwork

1. Use either the manual method (see steps in Test Scenario 1) or the protocol wizard
(see steps in Test Scenario 3) to configure the MPLS-TP port with a few PWs. Choose
IETF as CCCV mode. Set the PW labels incoming and outgoing that match the DUT.
In addition, select the CCCV interval to be 1000 ms. Start with 10 PWs.

Raters | tosces  LSPIPW Ranges |

Ta change number of LSP/FW Range, select Interfaces’ tab, and enter number in ‘Mumber of LSP/FW Ranges' field

Interface Enable Description Type of Range Range Role Protect LSP/PW Range CCCY Type
1 2020202024 - 25221 -1 -2020202 - I I14,.0001 .00035.0004 .0001 [ P ] [ Wiorking ] 1140001 .0003.0001 0002 BFD CC
2 [ MIA000M 000300010002 | PW || Pratect BFD CC
1 General 3| Static Label Range )y, ICC MEP/MEG IDs }, IP MER/MEG IDs ) CCCW Jy APS b Triggered Reply J\ Static MAC Range j, Static IP Range Al
- - -
To change number of LSPAPW Range, select Interfaces’ tab, and enter number in Mumber of LSP/PW Ranges' fisld
P Imcoming Lakel LEP Ourtoicing

Enakle

Mumbet of LSPs

Mumber of Ps per LSP|LSP Outgoing Labkel

LEP Incaming Lakel

P Qutgoing Lakel

| 100

1,000

[ 3333

5,555 |

1

~

o]

| 200

| 1]

2,000

| 4444

£ 566 ||

2

4

I

all

General i Static Label Range || 1CC MER/MEG IDs J IP MER/MEG IDs § CCCW J APS A Triggersd Reply Jy Static MAC Range i Static IP Range

Routrs | itertaces  LSP/PM Ranges I

To change number of LSP/PW Range, select ‘Interffaces’ tab, and enter number in ‘Mumber of LSP/FW Ranges' field

Irterface Enakle OO Type CCCmeI;l’;erval CCCY Traffic Class Support Slow Start
1 2020202/24 - 23221 -1-2020202-1 [ [BFDcC ) | 1000 | 7 C
2 Ird | BFOCC | 1000 ) 7 r

Gerieral h Static Label Range Jy ICC MEP/MEG IDs y IP MEP/MES IDs j CCCY

APS

Triggered Reply )\ Static MAC Range )\ Skatic IP Range all
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Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

2. Use the L2VPN/VPLS wizard to configure the MPLS P/PE emulation port. Select 'LDP
Extended Martini* as the L2VPN Signaling Protocol. Emulate 1 P and 2 PE routers
each with 5 Ethernet PWs (EOMPLS VC).

v Enable P Routers
Hurber of P Routers I'I
Starting Subnet Between P and PE |'| 1.1.1.0/24
IGF Protocal II:ISF'F j O ptionz |
FPLS Protocol ILDF' j Cptions |
L2 WPH Signaling Protocal ll LOP Extended-tdartini EI 7
P Router IP Address IED.ED.ED.EHE#
DUT IP &ddress IEEI.EEI.EEI.1
-PE Router|z]
Mumber of PE Routersz Connected ta the P Router Ilj }
A5 Mumber 100
Ermulated PE Loopback Addresz Increment Per Router
e | 000
Inzrement Per Part
||:|_'|_|:|_|:| ™ | Continuous |nerement Acioss Forts
DUT Loopback IP Address Increment Per Router
|1.1.1.1;32 |n.n.n.t1
Increment Per Port
- L2 Interfaces

WPM g Traffic ID Mame Prefix

W Pack Type
W Interface Type
Enable wPLS [

Mote: To enable “Enable WPLS", select Ethernet or YLAM az Interface Type

Murnber of WCAPH |Ds Per PE
First WCAPM 1D
Increment YCAFM (D By

MTU

PN 915-2629-01 Rev B

|L2"JF'N -1 ¥ &uto Prefis
I.-'l'-.II YCz in one YC Range j
' |Ethernet j

E 10,000

1,500

AL
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Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

3. Start control plane for both test ports. Ensure that the MPLS-TP port has 20 CCCV
sessions UP, and the MPLS port has 1 OSPF full session, 1 basic LDP session, and 2 t-
LDP sessions up. The EOMPLS VC status is also UP.

4. Inject MPLS-TP PW status from the MPLS-TP port and capture and analyze the
response on the MPLS side.

MPLSTP Learned Info Trigger Settings

Fault Management | performance Monitaring | On Demand v | a5 |

— CCCY Pause — CCCY Resume
Trigger Option IT:.; j Trigger Option IT:': j
P/ Status Fault —1 P Status Clear
Status Code |':":| 00 a0 m Tranzmit Interval (5] |3E|
Trarzmit lnteryal [5] “ﬂ] P Label TTL |-|
P Label TTL l‘l_J
I Alam
Alarm Type IIETF j
Trigger I Skart j

Periodizity [mzec) IE,EIEIEI

[ 215 ¥ SetlDl [T ek

5. Inject L2VPN PW Status code from the MPLS port and capture and analyze the
response from the MPLS-TP port.

Faouters I Iritetf.... ] Target... I A F.. I Reqg F... I Fitter ... ] L2 Irt... IMP.G.’... I Traffic... ] L2 .. I hulic:.... I Plubic:.... I Plubic:.... I futtc:.... I fluttic:

To change number of YT Ranges, select L2 Interfaces' tab, and enter number in Mumber of ¥C R anges' field

Enable Pyy | Send PW Status Py Status Code Diowyn Start Dowen Interval Up Interval Repeat
Enable | status Ntifigation IRAEEE BEE {in Hex) (in sec) fins2c) i) Court__
1 V(" Y\ = ] a0 &0 al {1
2 Vo \F/ v / 3 i 30 60 30 L1
AC R Faultt
A T Fault
A R Fault
£ To Fauit J
]
WC Ranges Jy  Generslized Id FEC (081 WPLS  § PW Status 4 aTM A CEM A TP A TOM A all /
LY )

6. If VCCV-BFD is supported on the MPLS PW, we also recommended you to see if
VCCV-BFD on the MPLS side will interop with BFD CC session on the MPLS-TP side.
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Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

7. To generate traffic and verify end-to-end traffic delivery:

a. Define static MAC hosts behind MPLS-TP PW ranges.

Rouers | iersces  LSPIPM Ranges |

To change number of LSP/P Range, select 'Interfaces' tab, and enter number in 'Mumber of LSP/P Banges' fisld

Enakle

Interface Enable MAC per Py Repeat MAC MAC Address LA SLAN Court | WLAM ID (Outer .. Inr
1 2020202/24 - 23221 -1-20.20.202 - I~ (1 || 0000000011 22 [
2 | N
1| |
Ganeral }\ Static Label Range }\ ICC MER/MES IDs }\ IP MEPR,MEG IDs }\ [alalal} }\ APS )\ Triggered Reply Aslatic MAL Range M Static IP Range all

b. Start the fraffic wizard and select Ethernet/VALN as Type of Traffic. Pick up the
static MAC address from MPLS-TP port and the MAC address behind each L2VPN PW
VC. Enable fracking on MPLS Flow Descriptor. Turn on the Dynamic Label Change
opftioin.

—— Traffic Itemy —— —— Spurce / Destination Endpoints

Traffic Mame  Traffic Tkem 1 Traffic Group ID Filkers  Mone selecked

Type of Trathl Ethernet/vLaN | [v] |50u,,ce | Al & AN | ‘Destination | Al e
—— sl —,e————— IEI- All Ports Er- Al Ports

IE}-D 10,200,134, 42:06:01-10GE LAN
Er- 10,200,134, 42:06:02-10GE LAN
T

S IEI- 10,200,134, 42:06:01-10GE LAN
SourcefDest, [ One - One | -
— 4] MPLS-TP
RoutesfHosts | One - One |1 E}- MPLS-TF Routers
S R
[ Bi-Directional I—r RID - 20.20.20.2
] MPLS-TP Interfaces

| B Lz verecs

L] &llow seff-Destined [EHw] Interface - Interfacel ] LOP L2 Interfaces
P . B! vPLS-TP LSP/PW Ranges [EH¥] LOP L2 Inkerface - 1
& . & CeH] P - [100:3333] EHw] L2 ¥vC Range - 1.1.1.1)3...

. . (] P - [101:3333] =[] ¥CID: 10 Cnk: 50 Ma..,
& R B Q [£H¥] P - [102:3333] EH¥] RID - 2.2.2.3
: : [iH] P - [103:3333] [EHw] Lz vo FEC'S

EHw] P - [104:3333] -] LOP L2 Interfaces

[ P - 1105:33331 MW LDP L2 Intetface - 1

|a| |k_)| é\u/ — Endpoint Sets

| Encapsulation | Source Endpoints | Destination Endpoints | Traffic Groups |
[ % |5 Name: Fndnnintser-1
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Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

ln-N Advanced Traffic Wizard

b
@ Erndpoinks

Packet | Qo5

[bE': Flaws Group Setup

Frame Setup

2l

Fate Setup

Flaws Tracking

Crymarnic Figlds

MBOE

’ Presview

Yalidate

—— Track Flows by

Traffic Tkemn

D Source/Dest Endpoint Pair
[] source/Dest Yalue Pair
[ sourcefDest Part Pair

[ source Endpaint

[[] Dest Endpoint
D Source Port

|| Traffic Group IC
([®ErPLS Flow Descripkar
| Frame Size

[] Flow Group

[] Ethernet II : Destination MAC Address
[] Ethernet I : Source MAC Address

[] Ethernet 11 : Ethernet-Type

—— Egress Tracking

[ | Enable Egress Tracking

L I
M =N Advanced Traffic Wizard

4
% Endpoints

Packet | Qo5

|:>E': Flow Group Setup
ﬂ Frame Setup

gl

Rake Setup

s
’FT.‘

Cvnamic Fields

| % Flow Tracking
&

Presview

0

Yalidate

PN 915-2629-01 Rev B

Dynamic Fields

—— Dynamic Fields

= rwnamic Updates

' PLS Label Values

November 2010

58




Test Scenario 6: Verify coexistence of MPLS-TP PWs with MPLS PWs

Both the aggregated Traffic Item stats as well as the per-LSP stats will give you a
clear indication if the traffic has been delivered end-to-end. Optionally, test the
MPLS-TP APS (see previous test scenarios for ideas) to see if it has any impact on
MPLS side.

=] % | Traffic Item Statistics
I |Trafﬁc Item | T+ Frames | Rx Frames | Frames Delta Loss % | Packet Loss Duration (ms)| T# Frame Rate | Rx Frame Rate| RxBytes
——ll1 |Trafficltemt | 834,763 834,763 0 0,000 0.000 10,000,000 10,000,000 73,459,144
« | Dis... ﬂ

“rame Rate Statistics
'l Statistics
:al: 5)
Tatal: ) E
a Plane Port Statistics
ric Item Statistics | [ [ (K
+ Diefined Statistics EE II—BE Page 1 of 1 {total rows @ 13,
« Detective
Total: 5) % | Flow Statistics
1-Routing (Tatal: 5) 3 T Port | Rx Port MPLS Flow Descriptor | MPLS Current Label ¥alue (Duter, Inner)l Tx Fr
*(Tatal: 2) 1 10,200, 134, 42:06:01-106E LAN | 10,200,134, 42: 06: 02-10GE LAN fing { 3333 - 100 1 -Prakecting { 4444 - 200 ) 100, 3333
LDP Aggregated St... 2 |10.200.134.42:06:01-10GE LAK | 10,200,134 ,42:06:02-10GE LAN fing { 3333 - 101 ) -Pratecting ( 4444 - 201 ) 101, 3333
LDF Aggregated St... 3_ 10,200,134,42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN fing { 3333 - 102 ) -Protecting 4444 - 202 ) 102, 3333
5F (Total: 2} 4 |10.200.134.42:06:01-10GE LAK | 10,200,134 ,42:06:02-10GE LAN fing { 3333 - 103 ) -Pratecting { 4444 - 203 ) 103, 3333
OSPF Agaregated ... 5 [10:200.134,42:06:01-10GE LAN | 10.200.134,42,06:02-10GE LAN fing ( 3333 - 104 ) Prokecting { 4444 - 204 ) 104, 3333
OSFF Agaregated ... 6 [10:200.134.42:06:01-10GE LAN 10.200.134.42106:02-10GE LAN fing { 3333 - 105 ) -Prokecting { 4444 - 205 ) 105, 3333
TP (Tatals 1) 7 [10:200.134,42:06:01-10GE LAN | 10.200.134.42/06:02-10GE LAN {ing ( 3333 - 106 ) -Protecting { 4444 - 206 ) 106, 3333
MPLSTP Aggregate. .. @ | B 10,200, 134.42?06?01-10GE LAN 10.200.134.42?06?02-10GE LAN .ng (3333-107 ) -Protect!ng {4444 - 207 ) 107, 3333

9 10,200,134,42:06:01-10GE LAM | 10,200,134,42:06:02-10GE LAN fing { 3333 - 108 ) -Protecting { 4444 - 205 ) 108, 3333

T 10,200,134, 42:06:01-10GE LAK  10,200,134,42:06:02-10GE LAN fing { 3333 - 109 ) -Protecting 4444 - 209 ) 109, 3333

Test Variables

The following are possible test variables:

e Number of test ports

e Number of static MPLS-TP PWs and MPLS PWs
o |ETF APS

e BFD TX/RX Interval

e Other PW status related alarms

o Traffic rate and frame size
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Corporate Headquarters

Ixia Worldwide Headquarters
26601 W. Agoura Rd.
Calabasas, CA 91302

USA

+1 877 FOR IXIA (877 367 4942)
+1 818 871 1800 (International)
(FAX) +1 818 871 1805
sales@ixiacom.com

EMEA Ixia Europe Limited

One Globeside, Fieldhouse Lane
Marlow, SL7 1HZ

United Kingdom

+44 1628 405750

FAX +44 1628 405790
salesemea@ixiacom.com

Asia Pacific

210 Middle Road

#08-01 IOl Plaza

Singapore 188994

+65 63320126
Support-Field-Asia-Pacific@ixiacom.com

Japan Ixia KK

Aioi Sampo Shinjuku Building, 16th Floor
3-25-3 Yoyogi Shibuya-Ku

Tokyo 151-0053

Japan

+81 3 5365 44690

(FAX) +81 3 3299 6263
ixigjapan@ixiacom.com

Ixia India

UMIYA Business Bay

Tower - |, 7th Floor, Cessna Business Park
Outer ring road (Marathalli- Sarjapur ring road)
Kadubeesanahalli Village, Vartur Hobli
Bangalore 560 037

India

+91 80 42862600

Web site: www.ixiatcom.com

General: info@ixiacom.com

Investor Relations: ir@ixiacom.com
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Support: suppori@ixiacom.com

+1 877 367 4942

+1 818 871 1800 Option 1 (outside USA)
online support form:
hitp://www.ixiacom.com/support/inquiry/

Support: eurosupport@ixiacom.com

+44 1628 405797

online support form:
http://www.ixiacom.com/support/inquiry/
2location=emea

Support: Support-Field-Asio-
Pacific@ixiacom.com

+1 818 871 1800 (Option 1)

online support form:
http://www.ixiacom.com/support/inquiry/

Support: support@ixiacom.com

+81 3 5365 4690

online support form:
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Support: support-india@ixiacom.com

+91 80 32918500

online support form:
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