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Abst r act

Thi s docunent describes a nethod for controlling two specific types
of Ethernet switching via a GWLS-based User Network Interface (UN).
Thi s docunment supports the types of switching required by the

Et hernet services that have been defined in the context of the Metro
Et hernet Forum (MEF) and International Tel econmunication Union (ITU)
G 8011. This docunent is the UNI conpanion to "Generalized MPLS
(GWLS) Support for Metro Ethernet Forum and G 8011 Ethernet Service
Swi tching". This docunent does not define or limt the underlying
intra-domain or Internal NNI (I-NNI) technol ogy used to support the
UNI .

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

This docunent is a product of the Internet Engi neering Task Force
(IETF). It represents the consensus of the I ETF comunity. |t has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (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 nmay be obtai ned at
http://ww. rfc-editor.org/info/rfc6005.
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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 Ethernet Network-Network
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.

Thi s docunent provides a nmethod for GWLS-based control of Labe

Swi tched Paths (LSPs) that support the transport services defined in
t he above docunents at the UNI network reference points. This
docunent does not define or linmt the underlying intra-domain or
Internal NNI (I1-NNI') technol ogy used to support the UNI. This
docunent nakes use of the GWPLS extensions defined in [ RFC6004] and
[ RFC6002] .

The scope of this docunent covers Ethernet UN applications, and it
is intended to be consistent with the GWLS overl ay nodel presented
in [RFC4208] and aligned with GWLS Core Network signaling. The
scope and reference nodel used in this docunent are represented in
Figure 1, which is based on Figure 1 of [RFC4208].

Figure 1 shows two core networks, each containing two core nodes
The core nodes are labeled 'CN . Connected to each CN is an edge
node. The edge nodes are | abeled "EN . Each EN supports Ethernet
Net wor ks and use Ethernet services provided by the core nodes via a
UNI. Two services are represented: one EPL and one EVPL type
service. Signaling within the core network is out of scope of this
docunent and may include any technol ogy that supports overlay UN
services. The UNl function in the edge node can be referred to as
the UNI client, or UNNI-C, and in the CN as UNI network, or UN -N
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Scope of This Documnent

Legend: EN - Edge Node
CN - Core Node

Figure 1: Ethernet UN Reference Mbdel
1.1. COverview

Thi s docunent uses a comon approach to supporting the switching

i mplied by 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 docunment reuses the
GWPLS nechani sns specified in [ RFC6004], [RFC4208], and [ RFC4974].

Support for Point-to-Point (P2P) and Milti point-to-Miltipoint (MP2MP)
service is required by [ G 8011] and [ MEF11l]. P2P service delivery
support is based on the GWLS support for Ethernet services covered
in [RFC6004]. As with [RFC6004], the definition of support for MP2MP
service is left for future study and is not addressed in this
docunent .

[ MEF11] defines nmultiple types of control for UN Ethernet services.
In MEF UNl Type 1, services are configured manually. In MEF UNI Type
2, services may be configured nmanually or via a |link managenent
interface. In MEF UNI Type 3, services nmay be established and
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managed via a signaling interface. As with [RFC6004], this docunent
is ainmed at supporting the MEF UNI Type 3 node of operation (and not
MEF UNI Types 1 and 2). As nentioned above, this docunent is limted
to covering UN -specific topics.

Conmmon procedures used to signal Ethernet connections are descri bed
in Section 2 of this docunent. Procedures related to signaling
switching in support of EPL services are described in Section 3.
Procedures related to signaling 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
docunent are to be interpreted as described in [RFC2119].

2. Common Signaling Support

This section describes the comobn nmechani snms for supporting a UN
reference point for LSPs that provide the Ethernet Services described
in [ RFC6004] .

Except as specifically nodified in this docunent, the procedures
related to the processing of Resource ReSerVation Protocol (RSVP)
objects is not nodified by this docunment. The rel evant procedures in
exi sting docunents, notably [RFC6002], [RFC6004], [RFC4208], and

[ RFC4974], MJIST be followed in all cases not explicitly described in
this docunent.

2.1. UN Addressing

LSPs provi di ng Ethernet connections controlled via the mechani sms
defined in this docunent MJST use the addressing and ot her procedures
defined in [RFC4208]. O note, this includes the use of the egress
edge node’s I P address in the endpoint address field in the SESSI ON
obj ect.

One issue that presents itself with the addressing approach taken in
[ RFC4208] is that an ingress edge node may not receive the egress
edge node’s I P address as part of the managenent, or other, request
that results in the initiation of a new Ethernet connection. This
case is covered as described in Section 7.2 of [RFC4974] and nodified
below in Section 2.2.1.
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2.2. FEthernet Endpoint (UNI) Identification

UNI identification, except as noted bel ow, MJST foll ow Ethernet
endpoint (UNI) identification as defined in [RFC6004]. There is one
additional case that is covered in this docunment where the scope of
the Ethernet endpoint identifier is relevant beyond the typical case
of just ingress and egress nodes.

2.2.1. Address Resol ution

At the UNI reference point, it is possible for the ingress edge node
to not have the egress edge node’s | P address when initiating an LSP
This presents an issue as the egress edge node's | P address is
carried in the SESSI ON object. This case is handled | everagi ng the
approach described in Section 7.2 of [RFC4974] to address call ID
assignnent by the first core node.

When an edge node (the UNI-C) initiates an LSP and it has the egress
Et hernet endpoint identifier, but does not have its |IP address, the
edge node MJST create a Notify message as described in [ RFC4974].

The Notify nessage MUST include the CALL_ATTRI BUTES object with the
Endpoint I D TLV defined [ RFC6004]. The tunnel endpoint address field
of the SESSION object in the Notify nmessage MJST be set to zero (0).
The nmessage MJST be addressed and sent to an address associated with
the first core node

When a core node, i.e., the node providing the network side of the
UNI (the UNI-N), receives a Notify message with the tunnel endpoint
address field of the SESSI ON object set to zero, it MJST | ocate the
Endpoint I D TLV in the CALL_ATTRI BUTES object. |If the object or TLV
are not present, the node MJST discard the nessage. In this case, a
Message | D Acknowl edgnment MJST NOT be sent for the Notify nmessage

When the Endpoint ID TLV is | ocated, the node MJUST map t he Endpoi nt
IDinto an I P address associated with the egress edge node. If the
node is unable to obtain an egress address, it MJST issue an error
response Notify nessages according to Section 6.2.2. of [RFC4974].
The Error code and val ue SHOULD be "Routing Probl em Unknown Endpoi nt"
(Error code 24, Error value 35).

When the node is able to obtain an egress address, the endpoint
address field of the SESSI ON obj ect MJST be set to the obtained
address, and the Notify nessage shoul d be sent according to the
standard processing defined in [RFC4974]. The downstream nodes wil |
then process the Notify according to standard processing rules.
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When the ingress receives the response Notify nmessage, it SHOULD
identify the call based on the Endpoint ID TLV and, when not set to
zero on the corresponding setup Notify message, the short and I ong
Call I Ds. The endpoint address field of the SESSI ON object carried
in the response Notify nessage will include the egress’s |IP address.
This returned address MJST be used in all subsequent nessages

associ ated with the Ethernet connection.

Note that the procedure described in this section MAY be used when
the Call I1Ds are generated by the initiating UNI or generated by the
first core node

2.3. Connection ldentification

Wth one exception, UNI signaling for Ethernet connections MJST

foll ow the Connection ldentification procedures defined in [ RFC6004].
The exception is that the procedures defined in Section 7.2 of

[ RFC4974] MAY be used to provide support for allocation of Call IDs
by the first core node rather than by the initiating edge node.

3. EPL Service

There are no additional UN -specific requirenments for signaling LSPs
supporting Ethernet Private Line (EPL) services. The procedures
defined in [ RFC6004], as nodified above, MJST be foll owed when
signaling an LSPs supporting an EPL Servi ce.

4, EVPL Service

There is one additional UN -specific requirenment for signaling LSPs
supporting an EVPL type service as described in Section 4.1. Except
as nodi fied above and by this section, the procedures defined in

[ RFC6004] MUST be foll owed when signaling an EVPL Servi ce.

4.1. Egress VLAN ID Control and VLAN ID Preservation

Per [ MEF6], the nmapping of the single VLAN ID used at the ingress UN
to a different VLAN ID at the egress UNl is allowed for EVPL services
that do not support both bundling and VLAN ID preservation. Such a
mappi ng MJUST be requested and signal ed based on the explicit |abe
control mechani smdefined in [ RFC4208], and not the mechani sns
defined in [ RFC6004] .

As is the case in [ RFC6004], when the explicit |abel contro

mechani smis not used VLAN | Ds MUST be preserved, i.e., not nodified,
across the LSP.
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5.

5.

7.

7.

| ANA Consi der ati ons

I ANA has assigned new val ues for nanmespaces defined in this docunent
and summari zed in this section.

1. FError Value: Routing Probl enl Unknown Endpoi nt

| ANA has nmade the followi ng assignnment in the "Error Codes and
d obal | y-Defined Error Val ue Sub- Codes" section of the "RSVP
Paraneters"” registry located at http://ww.iana.org:

Error Code Meani ng
24 Routing Problem [ RFC3209]

Under "This Error Code has the follow ng gl obally-defined Error
Val ue sub-codes:"

35 = Unknown Endpoi nt [ RFC6005]
Security Considerations

Thi s docunent nakes use of the mechani sms defined in [ RFC6004] and
[RFC4974]. It does not in itself change the security nodels offered
in each. (Note that the address resolution discussed in Section 2.2
above, parallels the replacenment of information that occurs per
Section 7.2 of [RFC4974].) See [RFC6004] and [ RFC4974] for the
security considerations that are relevant to and introduced by the
base nechani snms used by this docunent.
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