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Et hernet Traffic Paraneters
Abst ract

Thi s docunent describes the support of Metro Ethernet Forum ( MEF)
Et hernet traffic paraneters as described in MEF10.1 when using
Generalized Multi-Protocol Label Sw tching (GWLS) Resource

ReSer Vation Protocol - Traffic Engineering (RSVP-TE) signaling.

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

Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the |IETF comunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it nay be obtained at
http://ww. rfc-editor.org/info/rfc6003

Copyri ght Notice

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

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunent. 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 without warranty as
described in the Sinplified BSD License.

Papadi mitriou St andards Track [ Page 1]



RFC 6003 Et hernet Traffic Paraneters Cct ober 2010

1.

I nt roducti on

Per [RFC3471], Ceneralized Milti-Protocol Label Swi tching (GVPLS)

all ows the inclusion of technol ogy-specific paraneters in signaling.
Thi s docunent introduces Ethernet SENDER TSPEC and FLOWSPEC-specific
objects in support of Metro Ethernet Forum (MEF) Ethernet traffic
paraneters as specified in [ MEF10.1] and | TU-T Ethernet Service
Switching as discussed in [ RFC6004]. For exanple:

o For Ethernet Private Line (EPL) services [MEF6], these traffic
paraneters are applicable to each Ethernet Virtual Connection
(EVC) crossing a given port.

o For Ethernet Virtual Private Line (EVPL) services [ MEF6], these
traffic parameters are applicable per Ethernet Virtual Connection
(EVC) with a single or nultiple Cass of Service (CoS),

i ndependent of its associated Virtual LANID (VID) or set of VIDs.

Associ ati on between EVC and VIDs is detailed in [ MEF10.1]. The
format and encoding of the VID (or set of VIDs) is docunented in a
compani on docunent [ RFC6004].

Thi s does not preclude broader usage of the Ethernet SENDER TSPEC and
FLOWSPEC- speci fic objects specified this docunent. For instance,
they may al so be used for signaling Ethernet Label Switched Paths
(LSPs), in the Generalized Label Request (see [RFC3471]), the
Switching Type field is set to Layer 2 Switching Capability (L2SC)
and the LSP Encoding Type field to Ethernet.

Conventions Used in This Docunent

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Moreover, the reader is assuned to be famliar with the term nol ogy
in [ MEF10.1] as well as in [RFC3471] and [ RFC3473].

Overvi ew

In GWLS RSVP-TE [ RFC3473], the SENDER TSPEC object is used on a Path
message to indicate the bandwidth that is requested for the LSP being
establ i shed, and the FLOASPEC object is used on a Resv nessage to

i ndi cate the bandwi dth actually reserved for the LSP. The Ethernet
SENDER_TSPEC/ FLOASPEC obj ect i ncludes the Ethernet link type
(switching granularity) of the requested LSP and the MIU val ue for
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the LSP. Oher information about the requested bandwi dth
characteristics of the LSP are carried in the Bandwidth Profile as a
TLV within the Ethernet SENDER _TSPEC/ FLOASPEC obj ect .

The Ethernet SENDER TSPEC/ FLOAMSPEC obj ect includes the Ethernet |ink
type (switching granularity) of the requested LSP and the MIU val ue
for the LSP.

The Bandwi dth Profile defines the set of traffic paraneters
applicable to a sequence of Service Franes, referred to as bandwi dth
profile paraneters (as specified in [ MEF10.1]):

0 Commtted Rate: indicates the rate at which traffic commts to be
sent to the Ethernet LSP. The conmtted rate is described in
terns of the CIR (Committed Information Rate) and CBS (Committed
Burst Size) traffic paranmeters

0 CIRis defined as the average rate (in bytes per unit of tine)
up to which the network is commtted to transfer frames and
meets its performance objectives.

0 CBS defines a limt on the nmaxi mum nunber of information units
(e.g., bytes) available for a burst of frames sent at the
interface speed to remai n Cl R confornant.

0 Excess Rate: indicates the extent by which the traffic sent on an
Et hernet LSP exceeds the committed rate. The Excess Rate is
described in terns of the EIR (Excess Information Rate) and EBS
(Excess Burst Size) traffic paraneters

0o EIRIis defined as the average rate (in bytes per unit of tinme),
in excess of the CIR, up to which the network may transfer
franmes w thout any performance objectives.

0 EBS defines a limt on the nmaxi num nunber of information units
(e.g., bytes) available for a burst of frames sent at the
interface speed to remain El R conformant.

o Color node (CM: indicates whether the "col or-aware" or "col or-
blind" property is enployed by the bandw dth profile.

o0 Coupling flag (CF): allows the choice between two nbdes of
operation of the rate enforcenent algorithm
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4. Ethernet SENDER TSPEC hj ect

The Et hernet SENDER TSPEC object (C ass-Num = 12, d ass-Type = 6) has
the follow ng format:

0 1 2 3
01234567890123456789012345678901
T T T o T i S S i oI S SEp S S S

| Length | dass-Num (12)] C Type (6) |
el i I e i it T e e e e i i T o S e e S e T R R
| Switching Granularity | MIuU |

T S i S i S it M DR SR
~ TLVs ~
I i S S S i S S S S S it e i

Switching Granularity (SG: 16 bits

This field indicates the type of link that conprises the requested
Et hernet LSP.

The permtted Ethernet Link Type val ues are:
Val ue Switching Ganularity

0 Provided in signaling. See [RFC6004].
1 Et hernet Port (for port-based service)
2 Et hernet Franme (for EVC- based service)
5 Reserved
Values 0 to 2 are specified by the present docunent. Values 3
through 239 are to be assigned by | ANA via Standards Action
[ RFC5226]. Value 255 is reserved by the present document (its
Length is to be deternined by the RFC that will specify it).
Val ues 240 through 254 are reserved for vendor-specific use.
Val ues 256 t hrough 65535 are not assigned at this tine.
MIU: 16 bits
This is a two-octet value indicating the MIU in octets.

The MIU field MJUST NOT take a value smaller than 46 bytes for
Et hernet v2 [ETHv2] and 38 bytes for | EEE 802.3 [| EEE802. 3].
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TLV (Type- Lengt h- Val ue):

The Et hernet SENDER _TSPEC obj ect MJST include at |east one TLV and
MAY include nore than one TLV.

Each TLV MJST have the followi ng fornmat:

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type | Lengt h |
T S T S i I S ik i SRR N SRR SIS
I I
~ Val ue ~
| |
B T S i T s i i e e SEI S

Type: 16 bits

Def i ned val ues are:

Type Length For mat Descri ption
0 - Reser ved Reserved val ue
1 - Reserved Reserved val ue
2 24 see Section 3.1 Et her net Bandwi dt h
Profile [ MEF10. 1]
3 8 [ RFC6004] Layer 2 Contro
Pr ot ocol (L2CP)
255 - Reser ved Reserved val ue

Values 0, 1, and 255 are reserved by the present docunent. Val ues
2 and 3 are specified by the present docunent.

Val ues 4 through 239 are to be assigned by | ANA via Standards
Action [ RFC5226] .

Val ues 240 through 254 are reserved for vendor-specific use.
Val ues 256 t hrough 65535 are not assigned at this tine.
Length: 16 bits
Indicates the length in bytes of the whole TLV including the Type
and Length fields. A value field whose length is not a nultiple

of four MJST be zero-padded (with trailing zeros) so that the TLV
is four-octet aligned.
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4.1. Et hernet Bandwi dth Profile TLV

The Type 2 TLV specifies the Ethernet Bandwi dth Profile (BWprofile).
It defines an upper bound on the volume of the expected service
franes belonging to a particular Ethernet service instance. The

Et hernet SENDER_TSPEC obj ect MAY include nmore than one Ethernet
Bandwi dth Profile TLV.

The Type 2 TLV has the follow ng fornmat:

0 1 2 3

01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Profile | I ndex | Reserved |
B i s T T i i o S o T Ji I
I GR I
e L o i e S  th o i R S
I GBS I
i e e R e o o e i ol S N B S
| El R |
B i s T T i i o S o T Ji I
| EBS |
e L o i e S  th o i R S

Profile: 8 bits

This field is defined as a bit vector of binary flags. The
following flags are defi ned:

Flag 1 (bit 0): Coupling Flag (CF)
Flag 2 (bit 1): Color Mde (CM

VWhere bit 0 is the low order bit. Oher flags are reserved, they
SHOULD be set to zero when sent, and SHOULD be ignored when
recei ved.

Aflag is set to value 1 to indicate that the corresponding
metering profile is requested.

The Flag 1 (CF) allows the choice between two nodes of operation
of the rate enforcenent algorithm

The Flag 2 (CM indicates whether the col or-aware or color-blind
property [MEF10.2] is enployed by the bandwi dth profile. Wen
Flag 2 is set to value 0 (1), the bandwidth profile algorithmis
said to be in color-blind (col or-aware) node.
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I ndex: 8 bits

The Index field is used to reference bandwi dth all ocated for a
given traffic class in case a nultiple-class LSP is being
requested. The Index field value MJST correspond to at |east one
of the C ass-Type values included either in the CLASSTYPE obj ect

[ RFC4124] or in the EXTENDED CLASSTYPE object [MCOS].

A given index value j can be associated to at mpbst N C ass-Type
values CTi (i =< N) of the EXTENDED CLASSTYPE object. This

associ ation applies when a set of one or nore CTls maps to a
single (shared) BWprofile. An exanmple of value setting consists
in assigning an arbitrary value conprised within the range

[ 0x08, OxF8] associated to a set of CTi, the values in the range

[ OxF8, OxFF] being sel ected for reserved sets. This allows mapping
to one of 248 predefined CTi sets.

A given index value j can be associated to a single CTi (1:1
correspondence). In this case, the index value setting consists
in assigning the 3 least significant bits of the Index field
itself to the CTi value itself (conprised in the range

[ 0x00,0x07]). This applies in case a single CTi maps a single
(dedicated) BWprofile or multiple (dedicated) BWprofiles. In
the former case, the Ethernet SENDER TSPEC object includes a
singl e Ethernet Bandwi dth Profile TLV. |In the latter case, the
Et her net SENDER TSPEC i ncludes a set of nore than one Ethernet
Bandwi dth Profile TLVs (whose respective index value is associated
to a single CTi value).

Note that the current specification allows for conbining shared
and dedicated BWprofiles to the sane LSP. That is, an Ethernet
SENDER_TSPEC obj ect MAY include multiple Ethernet Bandw dth
Profile TLVs whose respective index can be associated on a 1:1
basis to a single CTi or to a set of nultiple CTis.

For each subobject of the EXTENDED CLASSTYPE object [MCOS]:

o Each CTi value SHOULD correspond 1:1 to the MEF Custoner
Edge VLAN CoS (CE- VLAN CoS).

o0 The BWrequested per CTi field MAY be used for bandw dth
accounting purposes.

By default, the value of the Index field MIST be set to O.
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Reserved: 16 bits

These bits SHOULD be set to zero when sent and MJST be ignored
when recei ved.

CIR (Conmitted Information Rate): 32 bits
The value of the CIRis in units of bytes per second. The CIRis
encoded as a 32-bit | EEE single-precision floating-point numnber
(see [ RFC4506]).
The CI R value MUST be greater than or equal to O.

CBS (Conmitted Burst Size): 32 bits
The value of the CBS is in units of bytes. The CBS is encoded as
a 32-bit | EEE single-precision floating-point nunber (see
[ RFC4506] ) .

Wien CIRis strictly greater than 0 (CIR > 0), the CBS MJST be
greater than or equal to the maxi mum frane size.

El R (Excess Information Rate): 32 bits
The value of the EIRis in units of bytes per second. The EIRIis
encoded as a 32-bit | EEE single-precision floating-point numnber
(see [ RFC4506]).
The EIR value MUST be greater than or equal to O.

EBS (Excess Burst Size): 32 bits
The value of the EBS is in units of bytes. The EBS is encoded as
a 32-bit | EEE single-precision floating-point nunber (see
[ RFC4506] ) .

Wien EIRis strictly greater than O (EIR > 0), the EBS MJUST be
greater than or equal to the maxi mum frane size.

5. Ethernet FLOANSPEC Obj ect

The Ethernet FLOAMSPEC object (O ass-Num = 9, Cass-Type = 6) has the
sane format as the Ethernet SENDER TSPEC obj ect.

6. Ethernet ADSPEC bj ect

There is no ADSPEC obj ect associated with the Ethernet SENDER TSPEC
obj ect .
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Ei ther the ADSPEC object is omtted or an IntServ ADSPEC wi th the
Def ault General Characterizati on Parameters and Guar anteed Service
fragment is used, see [RFC2210].

7. Processing

The Et hernet SENDER TSPEC and FLOWSPEC objects specified in this
docunent MAY be used for signaling Ethernet LSP. For signaling such
an LSP, in the Generalized LABEL_REQUEST object (see [RFC3471]), the
Switching Type field MJUST be set to the value 51 (L2SC) and the LSP
Encodi ng Type field MJST be set to the value 2 (Ethernet).

The Et hernet SENDER TSPEC object carries the traffic specification
generated by the RSVP session sender. The Ethernet SENDER TSPEC
obj ect SHOULD be forwarded and delivered unchanged to both

i ntermedi ate and egress nodes.

The Ethernet FLOWNSPEC object carries reservation request information
generated by receivers. As with any FLOANSPEC object, the Ethernet
FLOANSPEC obj ect flows upstreamtoward the ingress node

I nternedi ate and egress nodes MJUST verify that the node itself and
the interfaces on which the LSP will be established can support the
requested Switching Granularity, MIU and val ues included in subobject
TLVs. These nodes MUST be configured with the same predefined CT
sets as the index value signhaled as part of the Index field of the

Et hernet Bandwi dth Profile TLV (see Section 4.1). |If the requested
val ue(s) cannot be supported, the receiver node MIST generate a

Pat hErr nessage with the error code "Traffic Control Error" and the
error value "Service unsupported" (see [RFC2205]).

In addition, if the MIU field is received with a value smaller than
the mninumtransfer unit size of the Ethernet frane (e.g., 46 bytes
for Ethernet v2, 38 bytes for | EEE 802.3), the node MJUST generate a
Pat hErr nmessage with the error code "Traffic Control Error" and the
error value "Bad Tspec val ue" (see [ RFC2205]).

Error processing of the CLASSTYPE object follows rules defined in

[ RFC4124]. FError processing of the EXTENDED CLASSTYPE object foll ows
rules defined in [MCOS]. Moreover, a Label Switching Router (LSR)
receiving a Path nessage with the EXTENDED CLASSTYPE object, which
recogni zes the object and the particular C ass-Type but does detect a
m smatch in the i ndex val ues, MJST send a Pat hErr nessage towards the
sender with the error code "Extended C ass-Type Error" and the error
val ue "C ass-Type m smatch" (see [ RFC2205]).
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8. Security Considerations
Thi s docunent introduces no new security considerations to [ RFC3473].

GWPLS security is described in Section 11 of [RFC3471] and refers to
[ RFC3209] for RSVP-TE. Further details of MPLS-TE and GWPLS security
can be found in [ RFC5920].

9. | ANA Consi der ations

I ANA nai ntains registries and sub-registries for RSVP-TE as used by
GWLS. | ANA has nade allocations fromthese registries as set out in
the follow ng sections.

9.1. RSVP hjects O ass Types

Thi s docunent introduces two new Cl ass Types for existing RSVP
objects. | ANA has nade allocations fromthe "Resource ReSerVation
Prot ocol (RSVP) Paraneters" registry using the "C ass Nanmes, d ass
Nunbers, and C ass Types" sub-registry.

Cl ass Nunber C ass Nane Ref er ence

9 FLOWSPEC [ RFC2205]

Cl ass Type (C Type):

6 Et her net SENDER _TSPEC [ RFC6003]
Cl ass Number C ass Nane Ref er ence
12 SENDER_TSPEC [ RFC2205]

Class Type (C Type):
6 Et her net SENDER TSPEC [ RFC6003]
9.2. FEthernet Switching Granularities

I ANA nmaintains a registry of GWLS paraneters called "Generalized
Mul ti-Protocol Label Switching (GWLS) Signaling Paraneters".

| ANA has created a new sub-registry called "Ethernet Switching

Granul arities" to contain the values that may be carried in the
Switching Ganularity field of the Ethernet SENDER TSPEC obj ect.
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Val ues are as foll ows:

0-2 See bel ow.

3-239 Unassi gned

240- 254 Reserved for Vendor-Specific Use
255 Reserved

256- 65535 Not assigned at this tinme
The registration procedure is Standards Action.

Initial entries in this sub-registry are as foll ows:

Val ue Switching Granularity Ref er ence
0 Provi ded in signaling. [ RFC6003] [ RFC6004]
1 Et hernet Port (for port-based service) [ RFC6003]
2 Et hernet Franme (for EVC- based service) [ RFC6003]

255 Reserved [ RFC6003]

9.3. Ethernet Sender TSpec TLVs

I ANA maintains a registry of GWLS paraneters called "Generalized
Mul ti-Protocol Label Switching (GWLS) Signaling Paraneters".

| ANA has created a new sub-registry called "Ethernet Sender TSpec
TLVs /| Ethernet Flowspec TLVs" to contain the TLV type val ues for
TLVs carried in the Ethernet SENDER TSPEC obj ect.

Val ues are as foll ows:

0-3 See bel ow.

4-239 Unassi gned

240- 254 Reserved for Vendor-Specific Use
255 Reserved

256- 65535 Not assigned at this tine
The registration procedure is Standards Action.

Initial entries in this sub-registry are as foll ows:

Type Description Ref erence
0 Reserved [ RFC6003]
1 Reserved [ RFC6003]
2 Et hernet Bandwi dth Profile [ RFC6003]
3 Layer 2 Control Protocol (L2CP) [ RFC6003]
255 Reserved [ RFC6003]
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9.4.

10.

11.

11.

Et hernet Bandwi dth Profil es

I ANA maintains a registry of GWLS paraneters called "Ceneralized
Mul ti-Protocol Label Switching (GWLS) Signaling Paraneters".

| ANA has created a new sub-registry called "Ethernet Bandwi dth
Profiles" to contain bit flags carried in the Ethernet Bandwi dth
Profile TLV of the Ethernet SENDER TSPEC obj ect.

Bits are to be allocated by | ETF Standards Action. Bits are nunbered

frombit 0 as the |low order bit. Initial entries are as foll ows:
Bi t Hex Descri ption Ref er ence

0 0x01 Coupling Flag (CF) [ RFC6003]

1 0x02 Col or Mode (CM [ RFC6003]
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