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Abstract
This docunent specifies a CLASSTYPE object to support Diffserv-Aware

Traffic Engineering (DS-TE) where path conputation is performed with
the aid of a Path Conputation El enent (PCE)
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1. Introduction

[ RFC5440] specifies the Path Conputation El enent Commruni cati on
Protocol (PCEP) for communications between a Path Conputation dient
(PCC) and a Path Conputation Elenent (PCE), or between two PCEs, in
conpliance with [ RFC4657].

Diffserv-aware MPLS Traffic Engi neering (DS-TE) addresses the
fundamental requirenent to be able to enforce different bandw dth
constraints for different classes of traffic. It describes
mechani sns to achieve per-class traffic engineering, rather than on
an aggregate basis across all classes by enforcing Bandw dth
Constraints (BCs) on different classes. Requirenents for DS-TE and
t he associ ated protocol extensions are specified in [ RFC3564] and

[ RFCA124], respectively.

As per [RFC4657], PCEP nust support traffic O ass-Type as an MPLS-
TE-specific constraint. However, in the present form PCEP [ RFC5440]
does not have the capability to specify the Cass-Type in the path
conput ati on request.

In this docunent, we define a new PCEP object called CLASSTYPE, which
carries the Class-Type of the TE LSP in the path conputation request.
During path conputation, a PCE uses the O ass-Type to identify the
bandwi dth constraint of the TE LSP
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1.1. Conventions Used in This Docunment

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

2. Term nol ogy

CT (O ass-Type): A set of Traffic Trunks governed by a set of

bandwi dth constraints. Used for the purpose of |ink bandw dth

al l ocation, constraint-based routing and adnission control. A given
Traffic Trunk belongs to the same CT on all links.

DS-TE: Diffserv-Aware Traffic Engi neering.
LSR: Label Switching Router.
LSP: Label Switched Path.

PCC (Path Conputation Client): any client application requesting a
path conputation to be performed by a Path Conputation El ement.

PCE (Path Conputation Elenent): an entity (conponent, application, or
networ k node) that is capable of conputing a network path or route
based on a network graph and applying conputational constraints.

PCEP Peer: an elenent involved in a PCEP session (i.e., a PCC or the
PCE)

TE-C ass: A pair consisting of a Oass-Type and a preenption priority
all owed for that O ass-Type. An LSP transporting a Traffic Trunk
fromthat O ass-Type can use that preenption priority as the setup
priority, the holding priority, or both.

TE LSP: Traffic Engineering Label Sw tched Path.

Traffic Trunk: An aggregation of traffic flows of the same class
(i.e., treated equivalently fromthe DS-TE perspective), which is
pl aced inside a TE LSP

3. CLASSTYPE bj ect

The CLASSTYPE object is optional and is used to specify the O ass-
Type of a TE LSP. This object is neaningful only within the path
conputation request, and is ignored in the path reply nessage. |If
the TE LSP for which the path is to be conmputed belongs to O ass O,
t he
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pat h conputation request MJST NOT contain the CLASSTYPE object. This
al | ows backward conpatibility with a PCE that does not support the
CLASSTYPE obj ect .

3.1. (Object Definition

The CLASSTYPE obj ect contains a 32-bit word PCEP conmon obj ect header
defined in [ RFC5440] followed by another 32-bit word object body as
shown in Figure 1.

0 1 2 3
01234567890123456789012345678901
B s S S i i i ks a ks st S S S S S S

| PCEP common header

B e e et i S e S e S e S et ol S il e T T R S R S
| Reserved | CT
B S S e h T el S S S S S T S S T S S S i SuI S
Fi gure 1: CLASSTYPE object fornat

The fields in the common object header are processed as specified in
[ RFC5440]. The val ues of object class and object type are 22 and 1
respectively. If included, the CLASSTYPE object nust be taken into
account by the PCE. As such, the P flag MIST be set. The | flag is
i gnor ed.

The CLASSTYPE obj ect body contains the follow ng fields:

CT: 3-bit field that indicates the O ass-Type. Values allowed are 1
2, ... , 7. The value of 0 is Reserved.

Reserved: 29-bit reserved field. |t MJST be set to zero on
transm ssi on and MJST be ignored on receipt.

3.2. Path Conputation Request Message with CLASSTYPE bj ect
[ RFC5440] specifies the order in which objects nust be inserted in

the PCEP nessages. This docunent specifies that the CLASSTYPE obj ect
be inserted after the END- PO NT objects as shown bel ow
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The format of a Path Conputation Request (PCReq) nessage is as
fol | ows:

<PCReq Message>:: = <Conmon Header >
[ <SVEC- | i st >]
<request-1list>
wher e:
<svec-|ist>::=<SVEC>[ <svec-|i st>]
<request-list>::=<request>[<request-list>]
<request >:: = <RP>
<END- POl NTS>
[ <CLASSTYPE>]
[ <LSPA>]
[ <BANDW DTH>]
[<metric-1ist>]
[ <RRO>]
[ <I RO>]
[ <LOAD- BALANCI NG>]
wher e:
<metric-list>:=<METRIC[<netric-list>]

Note that an inplenentation MIST formthe PCEP nessages using the
obj ect ordering rules specified using Backus-Naur Form Pl ease refer
to [OBJ-ORD] for nore details.

3.3. Processing CLASSTYPE Obj ect

If the LSP is associated with Cass-Type N (1 <= N<=7), the PCC
originating the PCReq MUST include the CLASSTYPE object in the PCReq
message with the Cass-Type (CT) field set to N

If a path conputation request contains nultiple CLASSTYPE objects,
only the first one is neaningful; subsequent CLASSTYPE object(s) MJST
be i gnored and MUST NOT be forwarded.

If the CLASSTYPE object is not present in the path conputation
request nmessage, the LSR MUST associate the Class-Type 0 to the LSP

A path conputation reply nmessage MJST NOT include a CLASSTYPE obj ect.
If a PCE needs to forward a path conputati on request containing the
CLASSTYPE object to another PCE, it MJST store the O ass-Type of the
TE LSP in order to conplete the path conputation when the path
conputation reply arrives

A PCE that does not recognize the CLASSTYPE object MJST reject the
entire PCEP nessage and MJST send a PCE error nessage with Error-
Type="Unknown Object"” or "Not supported object”, defined in

[ RFC5440] .
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A PCE that recogni zes the CLASSTYPE object, but finds that the P flag
is not set in the CLASSTYPE object, MJST send PCE error nessage
towards the sender with the error type and error value specified in

[ RFC5440] .

A PCE that recogni zes the CLASSTYPE object, but does not support the
particul ar O ass-Type, MJST send a PCE error nessage towards the
sender with the error type "Diffserv-aware TE error" and the error
val ue of "Unsupported C ass-Type" (Error-value 1).

A PCE that recogni zes the CLASSTYPE object, but determi nes that the
O ass-Type value is not valid (i.e., Cass-Type value 0), MJIST send a
PCE error towards the sender with the error type "Diffserv-aware TE
error" and an error value of "Invalid O ass-Type" (Error-value 2).

3.4. Determination of Traffic Engineering dass (TE-d ass)

As specified in RFC 4124, a CT and a preenption priority nmap to a
Traffic Engineering Cass (TE-class), and there can be up to 8

TE-cl asses. The TE-class value is used to determine the unreserved
bandwi dth on the links during path conputation. 1In the case of a
PCE, the CT value carried in the CLASSTYPE object and the setup
priority in the LSP Attribute (LSPA) object are used to determ ne the
TE-cl ass corresponding to the path conputation request. |f the LSPA
object is absent, the setup priority is assuned to be 0.

3.5. Significance of O ass-Type and TE-d ass

To ensure coherent DS-TE operation, a PCE and a PCC should have a
common understandi ng of a particular DS-TE C ass-Type and TE-cl ass.
If a path conputation request crosses an Aut ononous System (AS)
boundary, these should have gl obal significance in all donains.

Enf orcement of this global significance is outside the scope of this
docunent .

3.6. FError Codes for CLASSTYPE (bject
Thi s docunent defines the followi ng error type and val ues:
Error-Type Meani ng
12 Di ffserv-aware TE error
Error-val ue=1: Unsupported C ass-Type
Error-value=2: Invalid d ass-Type

Error-val ue=3: O ass-Type and setup priority do
not forma configured TE-cl ass
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4. Security Considerations

Thi s docunent does not introduce new security issues. The security
consi derations pertaining to PCEP [ RFC5440] remain rel evant.

5. | ANA Consi derati ons
| ANA mai ntains a registry of paranmeters for PCEP. This contains a

sub-registry for PCEP objects. |ANA has made allocations fromthis
registry as foll ows:

bj ect-C ass Narme Ref er ence
22 CLASSTYPE RFC 5455

hj ect - Type
1. dass-Type RFC 5455

| ANA has allocated error types and val ues as foll ows:

Error-Type Meaning Ref er ence
12 D ffserv-aware TE error RFC 5455
Error-value = 1: RFC 5455

Unsupported C ass- Type
Error-value = 2: RFC 5455
Invalid d ass-Type
Error-value = 3: RFC 5455

O ass-Type and setup priority
do not forma configured TE-cl ass
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