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Abst r act

Thi s docunent describes a nethod for controlling two specific types
of Ethernet switching via CGeneralized Miulti-Protocol Label Swtching
(GQWPLS). This docunent supports the types of sw tching correspondi ng
to the Ethernet services that have been defined in the context of the
Metro Ethernet Forum (MEF) and International Tel ecommunication Union
(ITU G 8011. Specifically, switching in support of Ethernet private
line and Ethernet virtual private line services are covered. Support
for MEF- and | TU-defined paraneters is also covered.

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering 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. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtai ned at
http://ww. rfc-editor.org/info/rfc6004.

Ber ger & Fedyk St andards Track [ Page 1]



RFC 6004 GWLS Support for MEF and G 8011 Cct ober 2010

Copyright Notice

Copyright (c) 2010 I ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the I 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 docunents
carefully, as they describe your rights and restrictions with respect
to this document. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided wi thout warranty as
described in the Sinplified BSD License.

Tabl e of Contents

1. INtroduCti ON ..o e 3
L. L. OV VI BW o oot e e 3
1.2. Conventions Used in This Document ............ ..o iiuuununenin. 4

2. Common Signaling SUPPOrt ... ... 5
2.1. Ethernet Endpoint ldentification ............ ... .. ... ....... 5

2.1.1. Endpoint ID TLV ... 5
2.1.1.1. Procedures .........ui i 6

2.2. Connection ldentification .......... ... ... .. 6
2.2. 1. Procedur es .. ... 6

2.3. Traffic ParamBt ers .. ... ... e e 7
2.3.1. L2 Control Protocol TLV ........ .. . ... . 7

2.4. Bundling and VLAN ldentification ............ ... .. ... ...... 9

3. EPL SerViCe . oot e 9
3.1. EPL Service Paramet €rs . ... 9

4. EVPL SeI Vi Ce .ttt e e 10
4.1. EVPL Generalized Label Format ............. ... ... . . ... . .... 10
4.2. Egress VLAN ID Control and VLAN ID Preservation ........... 11
4.3. Single Call - Single LSP ... ... .. . . . . i, 11
4.4, Single Call - Miultiple LSPs ........ ... . ., 11

5. TANA Considerati ONS .. ... i e e 12
5.1. Endpoint ID Attributes TLV ...... .. . . . 12
5.2. Line LSP Encoding ......... .. 12
5.3. Ethernet Virtual Private Line (EVPL) Switching Type ....... 12

6. Security Considerati ONS ... .. ... ... 13

7. Ref @renCes .. .o e 13
7.1. Normative Ref erences .. ....... .. 13
7.2. Informative References . ....... ... i i 14

ACknow edgment S .. ... 14

Ber ger & Fedyk St andards Track [ Page 2]



RFC 6004 GWLS Support for MEF and G 8011 Cct ober 2010

1

1

I ntroduction

[ MEF6] and [ G 8011] provide parallel frameworks for defining network-
oriented characteristics of Ethernet services in transport networks.
The framework di scusses general Ethernet connection characteristics,
Et hernet User-Network Interfaces (UNI's) and Et hernet Networ k- Networ k
Interfaces (NNIs). Wthin this framework, [G 8011.1] defines the

Et hernet Private Line (EPL) service and [ G 8011.2] defines the

Et hernet Virtual Private Line (EVPL) service. [MEF6] covers both
service types. [MEF10.1] defines service paraneters and [ MEF11]

provi des UNI requirenents and franeworKk.

[ MEF6] and [ G 8011] are focused on service interfaces and not the
underlying technol ogy used to support the service. For exanple,

[ G 8011] refers to the defined services being transported over one of
several possible "server layers". This docunment focuses on the types
of switching that may directly support these services and provides a
met hod for GWPLS-based control of such switching technologies. This
docunent defines the GWLS extensions needed to support such

swi tching, but does not define the UNI or External NN (E-NN)
reference points. See [RFC6005] for a description of the UN
reference point. This docunment nmekes use of the traffic paraneters
defined in [ RFC6003] and the generic extensions defined in [ RFC6002].

1. Overview

Thi s docunent uses a comon approach to supporting the switching
corresponding to the Ethernet services defined in [ MEF6], [G 8011.1],
and [ G 8011.2]. The approach builds on standard GWLS nechani sns to
deliver the required control capabilities. This docunent reuses the
GWPLS nechani sns specified in [ RFC3473] and [ RFC4974]. The docunent
uses the extensions defined in [ RFC6002].

Two types of connectivity between Ethernet endpoints are defined in

[ MEF6] and [ G 8011]: point-to-point (P2P) and nulti point-to-
mul ti point (MP2MP). [ MEF6] uses the termEthernet Line (E-line) to
refer to point-to-point virtual connections, and Ethernet LAN (E-LAN)
to refer to multipoint-to-nultipoint virtual connections. [G 8011]
also identifies point-to-multipoint (P2MP) as an area for "further
study". Wthin the context of GWLS, support is defined for point-
to-point unidirectional and bidirectional Traffic Engineering Labe
Swi tched Paths (TE LSPs), see [ RFC3473], and unidirectional point-to-
mul ti point TE LSPs, see [RFC4875].

Support for P2P and MP2MP services is defined by [G 8011] and
required by [ MEF11]. Note that while [ MEF11l] and [ G 8011] discuss
MP2MP, [ G 8011.1] and [G 8011.2] only define support for P2P. There
is a clear correspondence between E-Li ne/ P2P service and GWLS P2P TE
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LSPs, and support for such LSPs is included in the scope of this
docunent. There is no such clear correspondence between E- LAN MP2MP
service and GWLS TE LSPs. Although, it is possible to emulate this
service using nultiple P2P or P2MP TE LSPs, the definition of support
for MP2MP service is left for future study and is not addressed in

t hi s docunent.

[ MEF11] defines multiple types of control for UNl Ethernet services.
In MEF UNI Type 1, services are configured manually. |In MEF UNI Type
2, services may be configured nanually or via a |link managenent
interface. In MEF UNI Type 3, services nmay be established and
managed via a signaling interface. Fromthe MEF perspective, this
docunent, along with [ RFC6005], is ained at the network contro

needed to support the MEF UNI Type 3 node of operation

[ G 8011.1], [G 8011.2], and [ MEF11], together wi th [ MEF10.1], define
a set of service attributes that are associated with each Ethernet
connection. Sonme of these attributes are based on the provisioning
of the local physical connection and are not nodifiable or selectable
per connection. Qher attributes are specific to a particular
connection or nust be consistent across the connection. The approach
taken in this document to comunicate these attributes is to exclude
the static class of attributes fromsignaling. This class of
attributes will not be explicitly discussed in this docunent. The
other class of attributes is conmmunicated via signaling and will be
reviewed in the sections below. The nmgjor attributes that will be
supported in signaling include:

- Endpoint identifiers

- Connection identifiers

- Traffic paraneters (see [ RFC6003])
- Bundling / VLAN IDs map (EVPL only)
- VLAN I D Preservation (EVPL only)

Common procedures used to support Ethernet LSPs are described in
Section 2 of this docunent. Procedures related to the signaling of
switching in support of EPL services are described in Section 3.
Procedures related to the signaling of switching in support of EVPL
services are described in Section 4.

1.2. Conventions Used in This Docunent
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in [ RFC2119].
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2.

2.

2.

Common Si gnal i ng Support

This section describes the common nechani sns for supporting GWLS
signal ed control of LSPs that provide Ethernet connections as defined
in [ MEF11], [G 8011.1], and [ G 8011. 2].

Except as specifically nodified in this docunent, the procedures
related to the processing of RSVP objects are not nodified by this
document. The rel evant procedures in existing docunments, such as

[ RFC3473], MJST be followed in all cases not explicitly described in
this docunent.

1. Ethernet Endpoint ldentification

Et hernet endpoint identifiers, as they are defined in [ G 8011] and
[ MEF10. 1], differ significantly fromthe identifiers used by GVWLS.
Specifically, the Ethernet endpoint identifiers are character based
as opposed to the GWLS norm of being |IP address based.

The approach taken by this docunent to address this disparity

| everages the solution used for connection identification, see
Section 2.2 and [RFC4974], and a new CALL_ATTRI BUTES TLV defined in
this docunent. The solution nakes use of the [RFC4974] short Call

I D, and supports the Ethernet endpoint identifier simlar to how

[ RFC4974] supports the long Call ID. That is, the SENDER TEMPLATE
and SESSI ON objects carry | P addresses and a short Call ID, and | ong
identifiers are carried in the CALL_ATTRI BUTES object. As with the
long Call 1D, the Ethernet endpoint identifier is typically only

rel evant at the ingress and egress nodes.

As defined bel ow, the Ethernet endpoint identifier is carried in the
CALL_ATTRI BUTES object in a new TLV. The new TLV is referred to as
the Endpoint ID TLV. The processing of the Endpoint ID TLV parallels
the processing of the long Call IDin [RFC4974]. This processing
requires the inclusion of the CALL_ATTRI BUTES object in a Notify
nessage.

1.1. Endpoint ID TLV

The Endpoint ID TLV follows the Attributes TLV format defined in
[ RFC6001]. The Endpoint ID TLV has the follow ng fornmat:
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Type and Length fields are defined in [ RFC6001]. Note that as
defined in [ RFC6001], the Length field is set to I ength of the whole
TLV including the Type, Length, and Endpoint ID fields.

Endpoint 1D
The Endpoint IDfield is a variable-size field that carries an
endpoint identifier, see [ MEF10.1] and [G 8011]. This field MJST
be null padded as defined in [ RFC6001].
2.1.1.1. Procedures
The use of the Endpoint ID TLV is required during Call managenent.
When a Call is established or torn down per [RFC4974], a
CALL_ATTRI BUTES obj ect contai ning an Endpoint |ID TLV MJST be incl uded
in the Notify nessage along with the long Call ID.
Short Call 1D processing, including those procedures related to Cal
and connection processing, is not nodified by this document and MJST
proceed according to [ RFC4974].
2.2. Connection ldentification

Signaling for Ethernet connections follows the procedures defined in

[ RFC4974]. In particular, the Call-related nechani sns are used to
support endpoint identification. |In the context of Ethernet
connections, a Call is only established when one or nore LSPs

(connections in [RFC4974] terns) are needed. An LSP will always be
established within the context of a Call and, typically, only one LSP
will be used per Call. See Section 4.4 for the case where nore than
one LSP may exist within a Call.

2.2.1. Procedures
Any node that supports Ethernet connections MJST be able to accept
and process Call setups per [RFC4974]. Ethernet connections

est abli shed according to this docunment MJST treat the Ethernet
(virtual) connection identifier as the long "Call identifier (1D",
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described in [RFC4974]. The short Call I D MJUST be used as descri bed
in [ RFC4974]. Use of the LINK CAPABILITY object is OPTI ONAL. Bot h
network-initiated and user-initiated Calls MJST be supported.

When establishing an Ethernet connection, the initiator MJST first
establish a Call per the procedures defined in [ RFC4974]. LSP
managenent, including renoval and addition, then foll ows [RFC4974].
As stated in [RFC4974], once a Call is established, the initiator
SHOULD establish at |east one Ethernet LSP. Al so, when the |ast LSP
associated with a Call is renmoved, the Call SHOULD be torn down per
the procedures in [ RFC4974].

2.3. Traffic Paraneters

Several types of service attributes are carried in the traffic
paraneters defined in [ RFC6003]. These paraneters are carried in the
FLOANSPEC and TSPEC objects as discussed in [RFC6003]. The service
attributes that are carried are:

- Bandwidth Profile
- VLAN O ass of Service (CoS) Preservation
- Layer 2 Control Protocol (L2CP) Processing (see Section 2.3.1)

Et hernet connections established according to this docunent MJUST use
the traffic paraneters defined in [ RFC6003] in the FLOAMSPEC and TSPEC
objects. Additionally, the Switching Ganularity field of the

Et her net SENDER _TSPEC obj ect MJST be set to zero (0).

2.3.1. L2 Control Protocol TLV

[ MEF10. 1], [G 8011.1], and [G 8011.2] define service attributes that
i mpact the layer two (L2) control protocol processing at the ingress
and egress. [RFC6003] does not define support for these service
attributes, but does allow the attributes to be carried in a TLV.
This section defines the L2CP TLV to carry the L2CP-processi ng-

rel ated service attributes.

The format of the L2 Control Protocol (L2CP) TLV is as foll ows:

0 1 2 3

01234567890123456789012345678901

B s o s o S S e e S i TRIE TR TR S S S e e o o e i =
Type=3 | Lengt h=8 |
R S e e r et i i o o S S S S N e

CP | Reserved |
+

+-
+-
+- T s e el i S S S e e T S S
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See [ RFC6003] for a description of the Type and Length fields.
Per [ RFC6003], the Type field MJST be set to three (3), and the
Length field MJUST be set to eight (8) for the L2CP TLV.

I ngress Layer 2 Control Processing (IL2CP): 4 bits
This field controls processing of Layer 2 Control Protocols on
a receiving interface. Valid usage is service specific, see
[ MEF10. 1], [G 8011.1], and [G 8011.2].

Permtted val ues are:

Val ue Description Ref er ence
0 Reserved
1 Di scard/ Bl ock [ MEF10. 1], [G 8011.1], and [G 8011. 2]
2 Peer/ Process [ MEF10. 1], [G 8011.1], and [G 8011. 2]
3 Pass to EVC Pass [ MEF10. 1], [G 8011.1], and [G 8011. 2]
4 Peer and Pass to EVC [ MEF10. 1]

Egress Layer 2 Control Processing (EL2CP): 4 bits

This field controls processing of Layer 2 Control Protocols on a
transmitting interface. Wen MEF services are used a value of 1 MJUST
be used, other valid usage is service specific, see [G 8011.1] and

[G 8011. 2].

Permtted val ues are:

Val ue Description Ref er ence
0 Reserved
1 Based on | L2CP Val ue [ MEF10. 1]
2 Cenerate [ G 8011.1] and [ G 8011. 2]
3 None [ G 8011. 1] and [ G 8011. 2]
4 Reserved

Reserved: 24 bits

This field is reserved. It MJST be set to zero on transnission and
MUST be ignored on receipt. This field SHOULD be passed unnodi fied
by transit nodes.

Et hernet connections established according to this docunent MJST

i nclude the L2CP TLV in the [ RFC6003] traffic paraneters carried in
the FLOANSPEC and TSPEC obj ects
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2.4,

3. 1.

Ber

Bundling and VLAN Identification

The control of bundling and listing of VLAN identifiers is only
supported for EVPL services. EVPL service specific details are
provided in Section 4.

EPL Service

Both [ MEF6] and [ G 8011.1] define an Ethernet Private Line (EPL)
service. In the words of [G 8011.1], EPL services carry "Ethernet
characteristic informati on over dedicated bandw dth, point-to-point
connections, provided by SDH, ATM WMPLS, PDH, ETY or OTH server | ayer
networks". [G 8011.1] defines two types of Ethernet Private Line
(EPL) services. Both types present a service where all data
presented on a port is transported to the correspondi ng connected
port. The types differ in that EPL type 1 service operates at the
MAC franme | ayer, while EPL type 2 service operates at the line (e.g.
8B/ 10B) encoding | ayer. [MEF6] only defines one type of EPL service,
and it matches [G 8011.1] EPL type 1 service. Signaling for LSPs
that support both types of EPL services are detail ed bel ow

EPL Service Paraneters

Signaling for the EPL service types only differ in the LSP Encoding
Type used. The LSP Encodi ng Type used for each are:

EPL Service LSP Encodi ng Type (Value) Reference
Type 1/ MEF Et hernet (2) [ RFC3471]
Type 2 Line (e.g., 8B/ 10B)(14) [ RFC6004]

The other LSP paraneters specific to EPL Service are:

Par anet er Nanme (Val ue) Ref er ence
Swi t ching Type DCSC (125) [ RFC6002]
GPID Et hernet PHY (33) [RFC3471][ RFC4328]

The paraneters defined in this section MIUST be used when establishing
and controlling LSPs that provide EPL service type Ethernet

swi tching. The procedures defined in Section 2 and the other
procedures defined in [ RFC3473] for the establishnent and nanagenent
of bidirectional LSPs MJIST be foll owed when establishing and
controlling LSPs that provide EPL service type Ethernet sw tching
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4.

4.

EVPL Service

EVPL service is defined within the context of both [G 8011.2] and

[ MEF6]. EVPL service allows for nultiple Ethernet connections per
port, each of which supports a specific set of VLAN IDs. The service
attributes identify different forns of EVPL services, e.g., bundled
or unbundl ed. Independent of the different forns, LSPs supporting
EVPL Ethernet type switching are signaled using the same mechani snms
to conmuni cate the one or nore VLAN I Ds associated with a particul ar
LSP (Et hernet connection).

The rel evant [ RFC3471] paraneter val ues that MJST be used for EVPL
connections are:

Par aret er Nanme (Val ue) Ref er ence
Swi tchi ng Type EVPL (30) [ RFC6004]
LSP Encodi ng Type Ethernet (2) [ RFC3471]
GPID Et hernet PHY (33) [RFC3471][ RFC4328]

As with EPL, the procedures defined in Section 2 and the other
procedures defined in [RFC3473] for the establishnent and nmanagenent
of bidirectional LSPs MJST be foll owed when establishing and
controlling LSPs that provide EVPL service type Ethernet swtching

LSPs that provide EVPL service type Ethernet switching MJST use the
EVPL Generalized Label Format per Section 4.1, and the Ceneralized
Channel _Set Label bjects per [RFC6002]. A notable inplication of
bundl ed EVPL services and carrying nmultiple VLAN IDs is that a Path
message may grow to be larger than a single (fragnented or non-
fragmented) | P packet. The basic approach to solving this is to
allow for nultiple LSPs which are associated with a single Call, see
Section 2.2. The specifics of this approach are describe below in
Section 4. 4.

1. EVPL Generalized Label Format
Bundl ed EVPL services require the use of a service-specific |abel
called the EVPL Generalized Label. For consistency, non-bundl ed EVPL

servi ces al so use the sane | abel

The format for the Generalized Label (Label Type value 2) used with
EVPL services is:
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Reserved: 4 bits

This field is reserved. It MJST be set to zero on transm ssion
and MUST be ignored on receipt. This field SHOULD be passed
unnodi fied by transit nodes.

VLAN ID: 12 bits
A VLAN identifier.
4.2. Egress VLAN ID Control and VLAN ID Preservation

When an EVPL service is not configured for both bundling and VLAN ID
preservation, [MEF6] allows VLAN ID napping. In particular, the
single VLAN ID used at the incomng interface of the ingress may be
mapped to a different VLAN ID at the outgoing interface at the egress
UNI . Such mappi ng MJUST be requested and signal ed based on the
explicit | abel control nechani smdefined in [RFC3473] and clarified

in [ RFC4003] .
Wien the explicit |abel control mechanismis not used, VLAN | Ds MJST
be preserved, i.e., not nodified, across an LSP

4.3. Single Call - Single LSP

For sinplicity in managenent, a single LSP SHOULD be used for each
EVPL type LSP whose Path and Resv nmessages fit within a single
unfragmented | P packet. This allows the reuse of all standard LSP
nmodi fication procedures. O particular note is the nodification of
the VLAN IDs associated with the Ethernet connection. Specifically,
[ RFC6002], nmke-before-break procedures SHOULD be used to nodify the
Channel _Set LABEL obj ect.

4.4. Single Call - Miltiple LSPs

Multiple LSPs MAY be used to support an EVPL service connection. Al
such LSPs MJUST be established within the sane Call and follow Call -
rel ated procedures, see Section 2.2. The primary purpose of multiple
LSPs is to support the case in which the related objects result in a
Pat h nessage being | arger than a single unfragnmented | P packet.
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When using nultiple LSPs, all LSPs associated with the sane Call/EVPL
connection MJST be signaled with the same LSP objects with the
exception of the SENDER TEMPLATE, SESSI ON, and | abel -rel ated objects.
Al'l such LSPs SHOULD share resources. When using nultiple LSPs, VLAN
| Ds MAY be added to the EVPL connection using either a new LSP or
make- bef or e- br eak procedures, see [ RFC3209]. WMake-before-break
procedures on individual LSPs SHOULD be used to renove VLAN I Ds.

To change other service paraneters it is necessary to re-signal al
LSPs associated with the Call via nake-before-break procedures.

5. | ANA Consi derati ons
I ANA has assigned new val ues for nanmespaces defined in this docunent
and sunmarized in this section. The registries are available from
http://ww.iana. org.

5.1. Endpoint ID Attributes TLV

| ANA has nmade the followi ng assignnent in the "Call Attributes TLV"
section of the "RSVP Paraneters" registry.

Type Nane Ref er ence

2 Endpoint ID [ RFC6004]
5.2. Line LSP Encoding

| ANA has nmade the followi ng assignnent in the "LSP Encodi ng Types"
section of the "GWLS Signaling Paraneters" registry.

Val ue  Type Ref erence

14 Line (e.g., 8B/ 10B) [ RFC6004]
5.3. Ethernet Virtual Private Line (EVPL) Sw tching Type

| ANA has nmade the followi ng assignnent in the "Switching Types"
section of the "GWLS Signaling Paraneters" registry.

Val ue Type Ref er ence

30 Et hernet Virtual Private Line (EVPL) [ RFC6004]

The assigned val ue has been reflected in | ANAGmIl sSwi t chi ngTypeTC of
the 1 ANA-GWLS-TC-M B avail able fromhttp://ww.iana.org
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6.

7.

7.

Security Considerations

Thi s docunent introduces new nessage object formats for use in GWLS
signaling [RFC3473]. It does not introduce any new signaling
messages, nor change the relationship between Label Sw tching Routers
(LSRs) that are adjacent in the control plane. As such, this
docunent introduces no additional security considerations to those

di scussed in [ RFC3473].
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