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Abst ract

The | ETF Pseudow re Emul ati on Edge-to- Edge (PWE3) wor ki ng group has
defined many encapsul ati ons of various layer 1 and |ayer 2 service-
specific PDUs and circuit data. |In nost of these encapsul ations, use
of the Pseudowire (PW Control Word is required. However, there are
several encapsul ations for which the Control Wrd is optional, and
this optionality has been seen in practice to possibly introduce
interoperability concerns between multiple inplenentations of those
encapsul ati ons. This survey of the Pseudowire / Virtual Crcuit
Connectivity Verification (VCCV) user comunity was conducted to
determine inplementation trends and the possibility of always

mandati ng the Control Word.

Status of This Meno

Thi s docunent is not an Internet Standards Track specification; it is
publ i shed for informational purposes.

Thi s docunent is a product of the Internet Engineering Task Force
(ITETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Group (IESG. Not all docunents
approved by the |ESG are a candidate for any |evel of Internet

St andard; see Section 2 of RFC 5741.

I nformati on about the current status of this docunent, any errata,

and how to provide feedback on it nmay be obtained at
http://ww. rfc-editor.org/info/rfc7079.
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Copyri ght Notice

Del

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1.

Del

I nt roducti on

Most Pseudowi re Emul ati on Edge-to- Edge (PWE3) encapsul ati ons mandat e
the use of the Control Wrd (CW to carry information essential to
the emulation, to inhibit Equal-Cost Miltipath (ECMP) behavi or, and
to discrimnate Operations, Adm nistration, and Mi ntenance (OAM
from Pseudowi re (PW packets. However, sone encapsul ations treat the
Control Word as optional. As a result, inplenmentations of the CW
for encapsul ations for which it is optional, vary by equi pnent

manuf act urer, equi prrent nodel, and service provider network.
Simlarly, Virtual Crcuit Connectivity Verification (VCCV) supports
three Control Channel (CC) types and nultiple Connectivity
Verification (CV) types. This flexibility has led to reports of
interoperability issues wthin depl oyed networks and associ at ed
docunents to attenpt to renmedy the situation.

The encapsul ati ons and nodes for which the Control Word is currently
optional are:

0 FEthernet Tagged Myde [ RFC4448]

0 Ethernet Raw Mbde [ RFC4448]

0 Point-to-Point Protocol (PPP) [RFC4618]

0 High-Level Data Link Control (HDLC) [RFC4618]
0 Frane Relay Port Myde [ RFC4618]

o ATM (N1 Cell Mde) [RFCA717]

Virtual Grcuit Connectivity Verification (VCCV) [RFC5085] defines
three Control Channel types for MPLS PW: Type 1, using the PW
Control Word; Type 2, using the Router Alert (RA) Label; and Type 3,
using Tinme to Live (TTL) Expiration (e.g., MPLS PWLabel with TTL ==
1). Wile Type 2 (RA Label) is indicated as being "the preferred
nmode of VCCV operation when the Control Word is not present", RFC
5085 does not indicate a mandatory Control Channel to ensure

i nteroperable inplenmentations. The closest it cones to mandating a
control channel is the requirenent to support Type 1 (Control Word)
whenever the CWis present. As such, the three options yield seven
i npl ement ati on permnutations (assum ng you have to support at |east
one Control Channel type to provide VCCV). Due to these

perrmut ati ons, interoperability challenges have been identified by
several VCCV users.
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In order to assess the best approach to address the observed
interoperability issues, the PWE3 working group decided to solicit

f eedback fromthe PWand VCCV user conmunity regarding

i npl ementation. This docunment presents the survey questionnaire and
the information returned by those in the user community who
parti ci pat ed.

1.1. PWVCCV Survey Overview

Per the direction of the PWE3 working group chairs, a survey was
created to sanple the nature of inplenentations of PW, with specific
enphasi s on Control Wrd usage, and VCCV, with enphasis on Contro
Channel and Control Type usage. The survey consisted of a series of
questions based on direction of the WG chairs and the survey opened
to the public on Novenber 4, 2010. The survey was conducted using
the SurveyMonkey tool, http://ww. surveynonkey.com The survey ran
from Novenber 4, 2010 until February 25, 2011 and was repeatedly
publicized on the PAE3 email |ist over that period.

The editors took precautions to ensure the validity of the sanple and
the data. Specifically, only responses with recogni zabl e non-vendor
conpany-affiliated emai|l addresses were accepted. Unrecognizable or
personal enmail addresses woul d have been contacted to determine their
validity, but none were received. Only one response was received
from each respondi ng conpany. |If nultiple responses froma conpany
had been received, they woul d have been contacted to determ ne

whet her the responses were duplicative or additive. This, however,
did not occur.

1.2. PWVCCV Survey Form

The PW VCCV I npl enentati on Survey requested the follow ng informtion
about user inplenmentations (the lists of inplenentation choices were
taken verbatimfromthe survey)

- Responding Organi zation. No provisions were made for anonynous
responses, as all responses required a valid enail address in
order to validate the survey response. However, the results
herein are reported anonynously, except for an al phabetic list of
participating organi zations in Section 2.2.
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Del

O the various encapsul ations (and options therein) known at the
time, including the WG docunent, "Encapsul ati on Met hods for
Transport of Fibre Channel” (now [ RFC6307]), which were

i npl emented by the respondent. These incl uded:

0 FEthernet Tagged Mdde - RFC 4448

0 Ethernet Raw Mbde - RFC 4448

0 Structure-Agnostic Tinme Division Miultiplexing (TDM over Packet
(SAToP) - RFC 4553

o PPP - RFC 4618

o HDLC - RFC 4618

o0 Frane Relay (Port Mde) - RFC 4619

0 Frane Relay (1:1 Modde) - RFC 4619

o ATM (N1 Mde) - RFC 4717

o ATM (1:1 Mdde) - RFC 4717

0 ATM (AAL5 Service Data Unit (SDU) Mde) - RFC 4717
0 ATM (AALS5 PDU Mbde) - RFC 4717

o Circuit Emulation over Packet (CEP) - RFC 4842

o Circuit Emulation Service over Packet Swi tched Network
(CESoPSN) - RFC 5086

o Tinme Division Multiplexing over IP (TDWol P) - RFC 5087

o Fiber Channel (Port Mdde) - "Encapsul ation Methods for
Transport of Fibre Channel" (now RFC 6307)

Approxi mat el y how many PW of each type were depl oyed.
Respondents could |ist a nunber, or for the sake of privacy, could
just respond "I n-Use" instead.

Regno & Mali s I nf or mat i onal [ Page 6]



RFC 7079 PW VCCV | npl enentati on Survey Results Noverber 2013

1.3.

Del

For each encapsul ation |isted above, the respondent could indicate
whi ch Control Channel [RFC5085] was in use. (See Section 1 for a
di scussi on of these Control Channels.) The options listed were:

o0 Control Wird (Type 1)

0 Router Alert Label (Type 2)

o TTL Expiry (Type 3)

For each encapsul ation |isted above, the respondent could indicate
whi ch Connectivity Verification types [ RFC5085] were in use. The
options were:

o Internet Control Message Protocol (I1CWP) Ping

0 Label Switched Path (LSP) Ping

For each encapsul ati on type for which the Control Wrd is
optional, the respondents could indicate the encapsul ation(s) for
whi ch Control Word was supported by the equi pnent vendor, and

whet her the CWwas also in use in the network. The encapsul ati ons
listed were:

0 FEthernet (Tagged Mode)

o Ethernet (Raw Mde)

o PPP

o HDLC

o Frane Relay (Port Mbde)

o0 ATM (N1 Cell Mode)

Finally, a free-formentry was provided for the respondent to
provi de feedback regardi ng PWand VCCV depl oynments, VCCV
interoperability chall enges, or the survey or any other network/
vendor details they w shed to share.

PW VCCV Survey Highlights

There were seventeen responses to the survey that met the validity
requirenents in Section 1.1. The responding conpanies are |isted
bel ow in Section 2.2.
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2. Survey Results

2.1. Summary of Results
Prior to this survey, there was consi derabl e specul ati on about
whet her the Control Wrd could al ways be nmandated, with several
proposals to do so. However, the survey showed that there was
consi der abl e depl oynent of PW that did not use the CW The
publication of this survey serves as a rem nder of the extent of PW
without the CWin use, and hence a rem nder that the CWI| ess nodes
cannot be deprecated in the near future.

2.2. Respondents
The foll owi ng conpanies, listed here al phabetically as received in
the survey responses, participated in the PWVCCV | npl enentation
Survey. Responses were only solicited fromnon-vendors (users and
service providers), and no vendors responded (although if they had,
their response woul d not have been included). The data provided has
been aggregated. No specific conpany’s response will be detail ed
her ei n.
0 AboveNet
0 AMS-1X
o Bright House Networks
0 Cox Communi cations
0 Deutsche Tel ekom AG
o Easynet d obal Services
o0 France Tel ecom Orange
0 Internet Solution
0o MIN South Africa
o0 Q@SC MegaFon
0 Superonline

o Tel ecom New Zeal and

0 Telstra Corporation
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2.

3.

Del

The foll owi ng request was nade:
al |

(0]

(o]

Ti me Warner Cabl e
Ti net

Veri zon

W pro Technol ogi es

Pseudowi re Encapsul ati ons | npl enent ed

"I'n your network in general, across

products, please indicate which pseudowi re encapsul ati ons your
conmpany has inplenented.” O all responses, the following Iist shows
the percentage of responses for each encapsul ati on:

Et hernet Tagged Mode - RFC 4448 = 76.5%

Et hernet Raw Mode - RFC 4448 = 82.4%
SAToP - RFC 4553 = 11. 8%

PPP - RFC 4618 = 11.8%

HDLC - RFC 4618 = 5. 9%

Frame Relay (Port Mdde) - RFC 4619 = 17.6%
Franme Relay (1:1 Mvde) - RFC 4619 = 41.2%
ATM (N: 1 Mbde) - RFC 4717 = 5.9%

ATM (1:1 Mode) - RFC 4717 17. 6%

ATM (AAL5 SDU Mode) - RFC 4717 = 5. 9%

ATM (AAL5 PDU Mode) - RFC 4717 = 0. 0%

CEP - RFC 4842 = 0.0%

CESoPSN - RFC 5086 = 11.8%

TDWbl P - RFC 5087 = 11.8%

Fi ber Channel (Port Mde) - "Encapsul ati on Methods for

of Fibre Channel” (now RFC 6307) = 5.9%
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2.4. Nunmber of Pseudow res Depl oyed
The foll owi ng question was asked: "Approximtely how many pseudow res
are depl oyed of each encapsul ation type. Note, this should be the
nunber of pseudowires in service, carrying traffic, or pre-positioned
to do so." The following list shows the nunber of pseudowires in use
for each encapsul ati on:
0 FEthernet Tagged Mbde = 93, 861
0 Ethernet Raw Mdde = 94, 231
0 SAToP - RFC 4553 = 20, 050
o PPP - RFC 4618 = 500
o HDLC - RFC 4618 = 0
o Frane Relay (Port Mde) - RFC 4619 = 5, 002

o0 Frane Relay (1:1 Mdde) - RFC 4619 = 50, 959

o ATM (N1 Mde) - RFC 4717 50, 000

o ATM (1:1 Mode) - RFC 4717

70, 103

0 ATM (AAL5 SDU Mbde) - RFC 4717 = 0

o0 ATM (AAL5 PDU Mxde) - RFC 4717 = 0

o CEP - RFC 4842 =0

o0 CESoPSN - RFC 5086 = 21, 600

o TDMol P - RFC 5087 = 20, 000

o Fiber Channel (Port Mde) - "Encapsul ati on Methods for Transport

of Fibre Channel” (now RFC 6307) =0

In the above responses (on several occasions), the response was in
the formof "> XXXXX' where the response indicated a nunber greater
than the one provided. Were applicable, the nunber itself was used
in the sunms above. For exanple, ">20K"' and "20K+" yiel ded 20K
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Additionally, the follow ng encapsul ations were listed as "I n-Use"
with no quantity provided:

0 Ethernet Raw Mbde: 2 Responses
0 ATM (AAL5 SDU Mbde): 1 Response
o TDMblP: 1 Response
2.5. VCCV Control Channel in Use
The following instructions were given: "Please indicate which VCCV
Control Channel is used for each encapsul ation type. Understanding
that users may have different networks with varying inplenmentations,
for your network in general, please select all which apply.” The
nunbers bel ow i ndi cate the nunber of responses. The responses were:
0 FEthernet Tagged Mdde - RFC 4448
* Control Word (Type 1) =7
* Router Alert Label (Type 2) = 3
* TTL Expiry (Type 3) = 3

0 Ethernet Raw Mbde - RFC 4448

* Control Word (Type 1) = 8

* Router Alert Label (Type 2) =4
* TTL Expiry (Type 3) = 4
0 SAToP - RFC 4553
* Control Word (Type 1) =1
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0
o PPP - RFC 4618
* Control Word (Type 1) =0
* Router Alert Label (Type 2) =0

* TTL Expiry (Type 3) =0
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o HDLC - RFC 4618
* Control Wrd (Type 1) =0
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0

o Frane Relay (Port Mde) - RFC 4619
* Control Word (Type 1) =1
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0

0 Frane Relay (1:1 Modde) - RFC 4619
* Control Word (Type 1) = 3
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) = 2

o ATM (N1 Mode) - RFC 4717
* Control Word (Type 1) =1
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0

0o ATM (1:1 Mode) - RFC 4717
* Control Word (Type 1) =1
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =1

0 ATM (AAL5 SDU Mode) - RFC 4717
* Control Word (Type 1) =0
* Router Alert Label (Type 2) =1

* TTL Expiry (Type 3) =0
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0 ATM (AAL5 PDU Mode) - RFC 4717

* Control Wrd (Type 1) =0

* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0

o0 CEP - RFC 4842
* Control Word (Type 1) =0
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0

0 CESoPSN - RFC 5086
* Control Word (Type 1) =0
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =1

o TDWbl P - RFC 5087
* Control Wrd (Type 1) =0
* Router Alert Label (Type 2) =0
* TTL Expiry (Type 3) =0

o Fiber Channel (Port Mdde) - "Encapsul ation Methods for Transport

of Fibre Channel" (now RFC 6307)
* Control Word (Type 1) =0
* Router Alert Label (Type 2) =0

* TTL Expiry (Type 3) =0
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2.6. VCCV Connectivity Verification Types in Use

The follow ng instructions were given: "Please indicate which VCCV
Connectivity Verification types are used in your networks for each
encapsul ation type." Note that Bidirectional Forwardi ng Detection
(BFD) was not one of the choices. The responses were as foll ows:
0 FEthernet Tagged Myde - RFC 4448

* |ICWP Ping =5

* LSP Ping = 11
0 Ethernet Raw Mbde - RFC 4448

* |ICMP Ping =6

* LSP Ping = 11
0 SAToP - RFC 4553

* |CWP Ping =0

Del

* LSP Ping

o PPP - RFC 4618

* | CVWP Ping

* LSP Ping

o HDLC - RFC 4618

* | CVWP Ping

* LSP Ping =

o Frane Relay (Port Mde) - RFC 4619
* | CVWP Ping
* LSP Ping =

o0 Frane Relay (1:1 Mdde) - RFC 4619

* | CVWP Ping

* LSP Ping

Regno & Mali s
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ATM (N: 1 Mode) - RFC 4717

* |CWP Ping =0

* LSP Ping =1

ATM (1:1 Mode) - RFC 4717

* |CWP Ping =0

* LSP Ping = 3

ATM (AAL5 SDU Mode) - RFC 4717
* |CWP Ping =0

* LSP Ping =1

ATM (AAL5 PDU Mode) - RFC 4717
* |CWP Ping =0

* LSP Ping =0

CEP - RFC 4842

* |CWP Ping =0

* LSP Ping =0

CESoPSN - RFC 5086

* |CWP Ping =0

* LSP Ping =1

TDWbl P - RFC 5087

* |CWP Ping =0

* LSP Ping =1

PW VCCV | npl enentati on Survey Results

Novenber 2013

Fi ber Channel (Port Mde) - "Encapsul ati on Methods for Transport

of Fibre Channel" (now RFC 6307)

* |CWP Ping =0

* LSP Ping =0
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2.7. Control Wrd Support for Encapsul ations for Wiich CWIs Optional
The followi ng instructions were given: "Please indicate your
network’s support of and use of the Control Word for encapsul ations
for which the Control Word is optional." The responses were:

0 FEthernet (Tagged Mode)

* Supported by Network/Equi pnent = 13
* Used in Network = 6

0 Ethernet (Raw Mde)
* Supported by Network/Equipnent = 14
* Used in Network =7

o PPP
* Supported by Network/Equi pnent = 5
* Used in Network = 0

o HDLC
* Supported by Network/Equipnent = 4
* Used in Network = 0

o0 Frane Relay (Port Mbde)
* Supported by Network/Equi pnent = 3
* Used in Network =1

o ATM (N:1 Cell Mbde)
* Supported by Network/Equi pnent = 5

* Used in Network =1

Del Regno & Malis I nf or mat i onal [ Page 16]



RFC 7079 PW VCCV | npl enentati on Survey Results Noverber 2013

2. 8.

Del

Open- Ended Question

Space was provided for user feedback. The follow ng instructions
were given: "Please use this space to provide any feedback regarding
PW and VCCV depl oynents, VCCV interoperability challenges, this
survey or any network/vendor details you wish to share." Below are
the responses, made anonynmous. The responses are otherw se provided
here verbatim

1. BFD VCCV Control Channel is not indicated in the survey (may be
required for PWredundancy purpose)

2. Using CVis not required at the nonent

3. COWPANY has depl oyed several MPLS network elements, fromnultiple
vendors. COWPANY is seeking a uniforminplenentation of VCCV
Control Channel (CC) capabilities across its various vendor
platforns. This will provide COMPANY with significant advantages
in reduced operational overheads when handling cross-domain
faults. Having a uniform VCCV feature inplenmentation i n COMPANY
mul ti-vendor network | eads to:

0 Reduced operational cost and conplexity

0 Reduced OSS devel opnent to coordi nate inconpati bl e VCCV
i mpl enent ati ons.

0 |Increased end-end service availability when handing faults.

In addition, currently sonme of COVWANY depl oyed VCCV traffic
flows (on some vendor platforns) are not guaranteed to follow
those of the custoner’s application traffic (a key operational
requirenent). As a result, the response fromthe circuit ping
cannot faithfully reflect the status of the circuit. This |eads
to anbiguity regarding the operational status of our networks.
An in-band nmethod is highly preferred, with COMPANY having a
clear preference for VCCV Circuit Ping using PWE Control Word.
This preference is being pursued with each of COWPANY vendors.

4. PWVCCV is very useful tool for finding faults in each PW
channel. Wthout this we can not find fault on a PWchannel. PW
VCCV using BFD is another better option. |Interoperability
chal l enges are with Ethernet OAM nechani sm
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5. We are using L2PVPN AToM |l i ke-to-1ike nmodels - ATMOMPLS - EoMPLS
ATMOMPLS : This service offered for transporting ATM cel I s over
| P/ MPLS core with Edge ATM CE devi ces including BPX, Ericsson
Media Gateway etc. This is purely a Port node with cell-packing
configuration on it to have best performance. QS marking is
done for getting LLQ treatnment in the core for these MPLS
encapsul at ed ATM packets. EoMPLS: This service offered for
transporting 2@ 3G traffic from network such as Node-B to RNC s
over | P/ MPLS backbone core network. QoS marking is done for
getting guaranteed bandwi dth treatnment in the core for these MPLS
encapsul at ed ATM packets. In addition to basic L2VPN service
configuration, these traffic are routed via MPLS TE tunnels with
dedi cated path and bandwi dth defined to avoid bandw dth rel ated
congesti on.

6. EQUI PMENT MANUFACTURER does not provide options to configure VCCV
control -channel and its sub options for LDP based L2Ci rcuits.
How can we achi eve end-to-end nmanagenent and fault detection of
PWw t hout VCCV in such cases?

7. I'’mvery interested in this work as we continue to experience
interop challenges particularly with newer vendors to the space
who are only inplenenting VCCV via control word. Vendors who
have tailed their MPLS OAM set specifically to the cell backhau
space and mandatory CW have been known to fall into this space.
That’'s all |’ve got.

3. Security Considerations
As this docunent is an informational report of the PWVCCV User
I mpl enentati on Survey results, no protocol security considerations
are introduced.
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Appendi x A, Survey Responses

The detailed responses are included in this appendi x. The respondent
contact info has been renoved.

A1l

2

Del

Respondent 1

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl ement ed.

Et hernet Tagged Mode - RFC 4448

Approxi mat el y how many pseudow res are depl oyed of each

encapsul ation type. Note, this should be the nunber of

pseudowi res in service, carrying traffic, or pre-positioned to do

so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.

Et hernet Tagged Mbde - RFC 4448 - 423

Pl ease i ndicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general, please select all which apply.

Et hernet Tagged Mode - RFC 4448: Control Wrd (Type 1)

Pl ease i ndi cate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: LSP Ping

Pl ease indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: Ethernet (Tagged Mde), Ethernet (Raw Mde)

Pl ease use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.

No Response

Regno & Mali s I nf or mat i onal [ Page 20]



RFC 7079 PW VCCV | npl enentati on Survey Results Noverber 2013

A 2.

2

Del

Respondent 2

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has i npl enent ed.

Et hernet Tagged Mode - RFC 4448

Et her net Raw Mbde - RFC 4448

SAToP - RFC 4553

CESoPSN - RFC 5086

Approxi mat el y how many pseudow res are depl oyed of each

encapsul ation type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types

whi ch you are using but cannot provide a nunber.

Et hernet Tagged Mode - RFC 4448 - 5000

Et hernet Raw Mbde - RFC 4448 - 1000

SAToP - RFC 4553 - 50

CESoPSN - RFC 5086 - 1600

Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in

general, please select all which apply.

Et her net Tagged Mode - RFC 4448: Control Wird (Type 1), Router
Alert Label (Type 2), TTL Expiry (Type 3)

Et hernet Raw Mode - RFC 4448: Control Word (Type 1), Router Alert
Label (Type 2), TTL Expiry (Type 3)

CESOPSN - RFC 5086: TTL Expiry (Type 3)

Pl ease i ndicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ati on type.

Et her net Tagged Mode - RFC 4448: | CMP Ping, LSP Ping
Et hernet Raw Mbde - RFC 4448: | CWMP Ping, LSP Ping

SAToP - RFC 4553: LSP Ping
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CESoPSN - RFC 5086: LSP Ping

6. Please indicate your network’ s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: No Response

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.
I"mvery interested in this work as we continue to experience
interop challenges particularly with newer vendors to the space
who are only inplenenting VCCV via control word. Vendors who
have tailed their MPLS OAM set specifically to the cell backhaul
space and mandatory CW have been known to fall into this space.
That’'s all |’ve got.

A. 3. Respondent 3

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl ement ed.

Et her net Tagged Mbde - RFC 4448
Et hernet Raw Mode - RFC 4448
Frame Relay (Port Mdde) - RFC 4619
Frame Relay (1:1 Mbde) - RFC 4619

3. Approxi mately how nmany pseudow res are depl oyed of each
encapsul ati on type. Note, this should be the nunber of
pseudowi res in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PW Encap Types
whi ch you are using but cannot provide a nunber.
Et hernet Tagged Mode - RFC 4448 - 800
Et hernet Raw Mode - RFC 4448 - 50
Frame Relay (Port Mde) - RFC 4619 - 2

Frame Relay (1:1 Mdde) - RFC 4619 - 2
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4. Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general, please select all which apply.

No Response

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

No Response

6. Please indicate your network’s support of and use of the Contro
Word for encapsul ations for which the Control Wrd is optional

Supported by Network/Equi pment: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: No Response

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any network/vendor details you wish to share.
No Response

A. 4. Respondent 4

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl enent ed.

Et her net Tagged Mode - RFC 4448
Et hernet Raw Mbde - RFC 4448
3. Approxi mately how nmany pseudowi res are depl oyed of each
encapsul ati on type. Note, this should be the nunber of
pseudowi res in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PW Encap Types
whi ch you are using but cannot provide a nunber.
Et hernet Tagged Mdde - RFC 4448 - 1000

Et hernet Raw Mbode - RFC 4448 - 200
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4. Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general, please select all which apply.

No Response

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: LSP Ping
Et hernet Raw Mode - RFC 4448: LSP Ping

6. Please indicate your network’ s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: No Response

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.
EQUI PMENT MANUFACTURER does not provide options to configure VCCV
control -channel and its sub options for LDP based L2Circuits.
How can we achi eve end-to-end nmanagenent and fault detection of
PWwi t hout VCCV in such cases?

A.5. Respondent 5

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl enent ed.

Et hernet Tagged Mode - RFC 4448

Et hernet Raw Mbde - RFC 4448

PPP - RFC 4618

Frame Relay (Port Mdde) - RFC 4619
Frame Relay (1:1 Mbde) - RFC 4619

Fi ber Channel (Port Mde) - "Encapsul ati on Methods for Transport
of Fibre Channel" (now RFC 6307)
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3. Approxi mately how nmany pseudow res are depl oyed of each
encapsul ation type. Note, this should be the nunber of
pseudowi res in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.

Et hernet Tagged Mdde - RFC 4448 - 4000

4. Please indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general, please select all which apply.

Et her net Tagged Mode - RFC 4448: Control Wird (Type 1), Router
Al ert Label (Type 2)

Et hernet Raw Mode - RFC 4448: Control Word (Type 1), Router Alert
Label (Type 2)

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: LSP Ping

6. Please indicate your network’s support of and use of the Contro
Word for encapsul ations for which the Control Wrd is optional

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: Ethernet (Tagged Mode), Ethernet (Raw Mde)

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any network/vendor details you wish to share.

No Response

A. 6. Respondent 6

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl ement ed.

Et her net Tagged Mode - RFC 4448

Et her net Raw Mode - RFC 4448
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3. Approxi mately how nmany pseudow res are depl oyed of each
encapsul ation type. Note, this should be the nunber of
pseudowi res in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.
Et hernet Tagged Mbde - RFC 4448 - 1000+
Et hernet Raw Mbde - RFC 4448 - 500

4. Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general , please select all which apply.
Et hernet Tagged Mode - RFC 4448: Control Word (Type 1)
Et hernet Raw Mode - RFC 4448: Control Word (Type 1)

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: | CMP Ping, LSP Ping
Et hernet Raw Mode - RFC 4448: | CWP Ping, LSP Ping

6. Please indicate your network’ s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: Ethernet (Tagged Mde), Ethernet (Raw Mde)

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.

No Response
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A. 7. Respondent 7

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has i npl enent ed.

Et hernet Raw Mode - RFC 4448
ATM (1:1 Mbde) - RFC 4717

3. Approxi mately how many pseudow res are depl oyed of each
encapsul ati on type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.
Et hernet Raw Mode - RFC 4448 - 20
ATM (1:1 Mode) - RFC 4717 - 100

4. Please indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general , please select all which apply.
No Response

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Raw Mode - RFC 4448: LSP Ping
ATM (1:1 Mode) - RFC 4717: LSP Ping

6. Please indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode), PPP, HDLC, Frame Relay (Port Mde), ATM (N 1 Cell
Mode)
Used in Network: No Response

7. Please use this space to provide any feedback regardi ng PWand

VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.
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We are using L2PVPN AToM | i ke-to-1i ke nmodels - ATMOMPLS - EoMPLS
ATMOMPLS : This service offered for transporting ATM cel I s over

| P/ MPLS core with Edge ATM CE devi ces including BPX, Ericsson
Media Gateway etc. This is purely a Port node with cell-packing
configuration on it to have best performance. QS marking is
done for getting LLQ treatnment in the core for these MPLS
encapsul at ed ATM packets. EoMPLS: This service offered for
transporting 2@ 3G traffic from network such as Node-B to RNC s
over | P/ MPLS backbone core network. QoS marking is done for
getting guaranteed bandwi dth treatnment in the core for these MPLS
encapsul at ed ATM packets. In addition to basic L2VPN service
configuration, these traffic are routed via MPLS TE tunnels with
dedi cated path and bandwi dth defined to avoid bandw dth rel ated
congesti on.

A. 8. Respondent 8

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl ement ed.

Et her net Raw Mbde - RFC 4448
ATM (AALS5 SDU Mode) - RFC 4717
TDWbl P - RFC 5087

3. Approxi mately how many pseudow res are depl oyed of each
encapsul ation type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.
Et hernet Raw Mbde - RFC 4448 - In-Use
ATM (AAL5 SDU Mobde) - RFC 4717 - In-Use
TDMWbI P - RFC 5087 - In-Use

4. Please indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general, please select all which apply.
Et hernet Raw Mbde - RFC 4448: Control Wrd (Type 1)

ATM (AAL5 SDU Mode) - RFC 4717: Router Alert Label (Type 2)
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5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.
Et hernet Raw Mbde - RFC 4448: LSP Ping
ATM (AAL5 SDU Mbde) - RFC 4717: LSP Ping
TDMWol P - RFC 5087: LSP Ping

6. Please indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Raw Mode), ATM (N: 1
Cel | Mode)

Used in Network: Ethernet (Raw Mbde), ATM (N: 1 Cell Mode)

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.
PWVCCV is very useful tool for finding faults in each PW
channel. Wthout this we can not find fault on a PWchannel. PW
VCCV using BFD is another better option. |Interoperability
chal l enges are with Ethernet OAM nechani sm

A.9. Respondent 9

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl enent ed.

Et her net Tagged Mode - RFC 4448
Frame Relay (1:1 Mbde) - RFC 4619
3. Approxi mately how nmany pseudowi res are depl oyed of each
encapsul ati on type. Note, this should be the nunber of
pseudowi res in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PW Encap Types
whi ch you are using but cannot provide a nunber.
Et hernet Tagged Mdde - RFC 4448 - 19385

Frame Relay (1:1 Mdde) - RFC 4619 - 15757
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A. 10.

Del

Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general, please select all which apply.

Frame Relay (1:1 Mdde) - RFC 4619: Control Word (Type 1)

Pl ease i ndi cate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Frame Relay (1:1 Mdde) - RFC 4619: LSP Ping

Pl ease indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi pment: Ethernet (Tagged Mde), Ethernet
(Raw Mode), PPP, HDLC, Frame Relay (Port Mde), ATM (N 1 Cell
Mode)

Used in Network: No Response

Pl ease use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any network/vendor details you wish to share.

No Response

Respondent 10

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl ement ed.

Et hernet Raw Mode - RFC 4448

Approxi mat el y how many pseudowi res are depl oyed of each

encapsul ati on type. Note, this should be the nunber of

pseudowi res in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PW Encap Types

whi ch you are using but cannot provide a nunber.

Et hernet Raw Mode - RFC 4448 - 325
Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different

networks with varying inplenmentations, for your network in
general, please select all which apply.

Et hernet Raw Mode - RFC 4448: Control Word (Type 1)
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A 11.

Del

Pl ease i ndicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Raw Mbde - RFC 4448: | CWMP Ping, LSP Ping

Pl ease indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Word is optional.

Supported by Network/Equi prent: No Response

Used in Network: No Response

Pl ease use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.

No Response

Respondent 11

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl enent ed.

Et hernet Tagged Mode - RFC 4448

Et her net Raw Mbde - RFC 4448

PPP - RFC 4618 HDLC - RFC 4618

Frame Relay (1:1 Mdde) - RFC 4619

Approxi mat el y how many pseudow res are depl oyed of each
encapsul ati on type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.

Et her net Tagged Mode - RFC 4448 - 2000

Et hernet Raw Mbde - RFC 4448 - 100

PPP - RFC 4618 - 500

Frame Relay (1:1 Mbdde) - RFC 4619 - 200
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A 12.

Del

Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general, please select all which apply.

No Response

Pl ease i ndi cate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: | CMP Ping, LSP Ping
Et hernet Raw Mbde - RFC 4448: | CMP Ping, LSP Ping
Frame Relay (1:1 Mdde) - RFC 4619: 1 CWMP Ping, LSP Ping

Pl ease i ndicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Word is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode), PPP, HDLC

Used in Network: Ethernet (Tagged Mde)

Pl ease use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.

No Response

Respondent 12

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has i npl enent ed.

Et hernet Raw Mode - RFC 4448

Approxi mat el y how many pseudow res are depl oyed of each

encapsul ati on type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types

whi ch you are using but cannot provide a nunber.

Et hernet Raw Mbode - RFC 4448 - 50000
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A 13.

Del

Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general, please select all which apply.

Et hernet Raw Mode - RFC 4448: Control Word (Type 1), Router Alert
Label (Type 2), TTL Expiry (Type 3)

Pl ease i ndi cate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

No Response

Pl ease indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: Ethernet (Tagged Mde), Ethernet (Raw Mde)

Pl ease use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any network/vendor details you wish to share.

No Response

Respondent 13

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has inpl ement ed.

Et her net Tagged Mbde - RFC 4448

Et hernet Raw Mode - RFC 4448

Frame Relay (1:1 Mdde) - RFC 4619

Approxi mat el y how many pseudow res are depl oyed of each

encapsul ation type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types

whi ch you are using but cannot provide a nunber.

Et her net Tagged Mode - RFC 4448 - 3

Et hernet Raw Mbde - RFC 4448 - 10-20
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ATM (1:1 Mode) - RFC 4717 - 3

4. Please indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general, please select all which apply.

Et her net Tagged Mode - RFC 4448: Control Word (Type 1), TTL
Expiry (Type 3)

Et hernet Raw Mbde - RFC 4448: Control Word (Type 1), TTL Expiry
(Type 3)

Frame Relay (1:1 Mdde) - RFC 4619: Control Word (Type 1), TTL
Expiry (Type 3)

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ati on type.

Et her net Tagged Mode - RFC 4448: | CMP Ping, LSP Ping
Et hernet Raw Mbde - RFC 4448: | CWMP Ping, LSP Ping
Frame Relay (1:1 Mdde) - RFC 4619: | CWP Ping, LSP Ping

6. Please indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode), PPP, HDLC, Frame Relay (Port Mde), ATM (N 1 Cell
Mode)

Used in Network: Ethernet (Tagged Mde), Ethernet (Raw Mde),
Frame Relay (Port Mode)

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.

No Response
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A 14.

Del

Respondent 14

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has i npl enent ed.

Et hernet Tagged Mode - RFC 4448

Et her net Raw Mbde - RFC 4448

Approxi mat el y how many pseudowi res are depl oyed of each

encapsul ati on type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types

whi ch you are using but cannot provide a nunber.

Et hernet Tagged Mode - RFC 4448 - 150

Et hernet Raw Mode - RFC 4448 - 100

Pl ease i ndicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general , please select all which apply.

Et hernet Tagged Mode - RFC 4448: Control Wird (Type 1), Router
Al ert Label (Type 2)

Et hernet Raw Mbde - RFC 4448: Control Word (Type 1), Router Alert
Label (Type 2)

Pl ease i ndi cate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: LSP Ping
Et hernet Raw Mode - RFC 4448: LSP Ping

Pl ease indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode), PPP, HDLC, Frame Relay (Port Mode)

Used in Network: Ethernet (Tagged Mde), Ethernet (Raw Mde)
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A. 15.

Del

Pl ease use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any network/vendor details you wish to share.

No Response

Respondent 15

In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has i npl enent ed.

Et hernet Tagged Mode - RFC 4448

Et her net Raw Mbde - RFC 4448

Frame Relay (1:1 Mbde) - RFC 4619

ATM (1:1 Mode) - RFC 4717

Approxi mat el y how many pseudow res are depl oyed of each

encapsul ation type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types

whi ch you are using but cannot provide a nunber.

Et her net Tagged Mode - RFC 4448 - 20, 000

Et hernet Raw Mbde - RFC 4448 - 1000

Frame Relay (1:1 Mde) - RFC 4619 - 30, 000

ATM (1:1 Mbde) - RFC 4717 - 20, 000

Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general, please select all which apply.

Et her net Tagged Mode - RFC 4448: TTL Expiry (Type 3)

Et hernet Raw Mbde - RFC 4448: TTL Expiry (Type 3)

Frame Relay (1:1 Mode) - RFC 4619: TTL Expiry (Type 3)

ATM (1:1 Mode) - RFC 4717: TTL Expiry (Type 3)
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5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mode - RFC 4448: LSP Ping
Et hernet Raw Mode - RFC 4448: LSP Ping
Frame Relay (1:1 Mdde) - RFC 4619: LSP Ping
ATM (1:1 Mbde) - RFC 4717: LSP Ping

6. Please indicate your network’s support of and use of the Contro
Word for encapsul ations for which the Control Wrd is optional

Supported by Network/Equi prent: No Response
Used in Network: No Response

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.

COVWPANY has depl oyed several MPLS network el enents, fromnultiple
vendors. COWPANY is seeking a uniforminplenmentation of VCCV
Control Channel (CC) capabilities across its various vendor
platforns. This will provide COVWANY wi th significant advantages
in reduced operational overheads when handling cross-domain
faults. Having a uniform VCCV feature inplenentation i n COMPANY
mul ti-vendor network | eads to:

0 Reduced operational cost and conplexity

0 Reduced OSS devel opment to coordi nate inconpati bl e VCCV
i mpl ement ati ons.

0 I ncreased end-end service availability when handing faults.

In addition, currently some of COVPANY depl oyed VCCV traffic
flows (on some vendor platforns) are not guaranteed to foll ow
those of the custoner’'s application traffic (a key operationa
requirenent). As a result, the response fromthe circuit ping
cannot faithfully reflect the status of the circuit. This |eads
to ambiguity regarding the operational status of our networks.
An in-band nethod is highly preferred, with COMPANY having a
clear preference for VCCV Circuit Ping using PWE Control Word.
This preference is being pursued with each of COWPANY vendors.
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A.16. Respondent 16

2. In your network in general, across all products, please indicate
whi ch pseudow re encapsul ati ons your conpany has i npl enent ed.

Et hernet Tagged Mode - RFC 4448
Et her net Raw Mbde - RFC 4448

3. Approxi mately how many pseudow res are depl oyed of each
encapsul ati on type. Note, this should be the nunber of
pseudowires in service, carrying traffic, or pre-positioned to do
so. ***Note, please indicate "In-Use" for any PWEncap Types
whi ch you are using but cannot provide a nunber.
Et hernet Tagged Mode - RFC 4448 - 100
Et hernet Raw Mode - RFC 4448 - 100

4. Please indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenentations, for your network in
general , please select all which apply.
No Response

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ation type.

Et hernet Tagged Mbde - RFC 4448: | CWP Ping, LSP Ping
Et hernet Raw Mbde - RFC 4448: | CMP Ping, LSP Ping

6. Please indicate your network’s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: Ethernet (Tagged Mde), Ethernet
(Raw Mode)

Used in Network: No Response
7. Please use this space to provide any feedback regardi ng PWand

VCCV depl oynents, VCCV interoperability challenges, this survey
or any networ k/vendor details you wish to share.
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Using CV is not required at the nonent

Respondent 17

In your network in general, across all products,
whi ch pseudow re encapsul ati ons your conpany has inpl enent ed.

Et her net Tagged Mode - RFC 4448

SAToP -

RFC 4553

Frame Relay (Port Mdde) - RFC 4619

Frame Relay (1:1 Mbde) - RFC 4619

ATM (N: 1 Mode) - RFC 4717

ATM (1:1 Mbde) - RFC 4717

CESoPSN -

TDMWoI P -

RFC 5086

RFC 5087

Novenber 2013

pl ease indicate

Approxi mat el y how many pseudowi res are depl oyed of each

encapsul ation type.

Note, this should be the nunber of

pseudowi res in service, carrying traffic, or pre-positioned to do

so. ***Not e,

whi ch you are using but cannot provide a nunber.

Et hernet Tagged Mode - RFC 4448 - >40k

Et hernet Raw Mode - RFC 4448 - | n-Use

SAToP -

RFC 4553 - >20k

Frame Relay (Port Mde) - RFC 4619 - >5k

Frame Relay (1:1 Mdde) - RFC 4619 - >5k

ATM (N: 1 Mbde) - RFC 4717 - >50k

ATM (1:1 Mbde) - RFC 4717 - >50k

CESoPSN -

TDMWoI P -

Regno & Mali s

RFC 5086 - >20k

RFC 5087 - >20k

I nf or mat i onal

pl ease indicate "In-Use" for any PW Encap Types
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4. Pl ease indicate which VCCV Control Channel is used for each
encapsul ati on type. Understanding that users may have different
networks with varying inplenmentations, for your network in
general, please select all which apply.

Et hernet Tagged Mode - RFC 4448: Control Word (Type 1)
SAToP - RFC 4553: Control Word (Type 1)

Frame Relay (Port Mde) - RFC 4619: Control Word (Type 1)
Frame Relay (1:1 Mdde) - RFC 4619: Control Word (Type 1)
ATM (N: 1 Mode) - RFC 4717: Control Word (Type 1)

ATM (1:1 Mode) - RFC 4717: Control Word (Type 1)

5. Please indicate which VCCV Connectivity Verification types are
used in your networks for each encapsul ati on type.

Et her net Tagged Mdde - RFC 4448: LSP Ping
SAToP - RFC 4553: LSP Ping

Frame Relay (Port Mde) - RFC 4619: LSP Ping
Frame Relay (1:1 Mdde) - RFC 4619: LSP Ping
ATM (N: 1 Mbde) - RFC 4717: LSP Ping

ATM (1:1 Mde) - RFC 4717: LSP Ping

6. Please indicate your network’ s support of and use of the Control
Word for encapsul ations for which the Control Wrd is optional.

Supported by Network/Equi prent: ATM (N 1 Cel|l Mbdde)
Used in Network: No Response

7. Please use this space to provide any feedback regardi ng PWand
VCCV depl oynents, VCCV interoperability challenges, this survey

or any network/vendor details you wish to share.

BFD VCCV Control Channel is not indicated in the survey (may be
required for PWredundancy purpose)
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