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Abst r act

Thi s docunent defines a nethod for the support of GWLS asymmetric
bandwi dt h bi directional Label Switched Paths (LSPs). The approach
presented is applicable to any switching technol ogy and builds on the
original Resource Reservation Protocol (RSVP) nodel for the transport
of traffic-related paranmeters. This docunent nobves the experinent
docunmented in RFC 5467 to the standards track and obsol etes RFC 5467.

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 |IETF comunity. It has
recei ved public review and has been approved for publication by the
Internet 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 nay be obtained at
http://ww.rfc-editor.org/info/rfc6387
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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
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to this document. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
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1. I nt roducti on

GWPLS [ RFC3473] introduced explicit support for bidirectional Labe
Swi tched Paths (LSPs). The defined support matched the switching

t echnol ogi es covered by GWLS, notably Tine Division Miltiplexing
(TDM and | anbdas; specifically, it only supported bidirectional LSPs
with symmetric bandwi dth allocation. Symetric bandw dth

requi renents are conveyed using the semantics objects defined in

[ RFC2205] and [ RFC2210].
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GWPLS asymmetric bandwi dth bidirectional LSPs are bidirectional LSPs
that have different bandw dth reservations in each direction

Support for bidirectional LSPs with asymmetric bandw dth was
previously discussed in the context of Ethernet, notably [ RFC6060]
and [ RFC6003]. In that context, asymmetric bandw dth support was
considered to be a capability that was unlikely to be depl oyed, and
hence [ RFC5467] was published as Experinmental. The MPLS Transport
Profile, MPLS-TP, requires that asymetric bandw dth bidirectiona
LSPs be supported (see [ RFC5654]); therefore, this document is being
publ i shed on the Standards Track. This docunent has no technica
changes fromthe approach defined in [ RFC5467]. This docunent noves
t he experinment docunented in [ RFC5467] to the standards track and
obsol etes [ RFC5467]. This docunent al so renoves the Ethernet-
technol ogy-specific alternative approach di scussed in the appendi x of
[ RFC5467] and mmaintains only one approach that is suitable for use
wi th any technol ogy.

1.1. Background

Bandwi dt h paraneters are transported w thin RSVP ([ RFC2210],

[ RFC3209], and [ RFC3473]) via several objects that are opaque to
RSVP. VWhile opaque to RSVP, these objects support a particul ar node
for the comunication of bandw dth information between an RSVP
session sender (ingress) and receiver (egress). The original nodel
of communication, defined in [ RFC2205] and nai ntai ned in [ RFC3209],
used t he SENDER TSPEC and ADSPEC objects in Path nessages and the
FLOWEPEC obj ect in Resv nessages. The SENDER TSPEC obj ect was used
to indicate a sender’s data generation capabilities. The FLOASPEC
obj ect was issued by the receiver and indicated the resources that
shoul d be allocated to the associated data traffic. The ADSPEC

obj ect was used to informthe receiver and internediate hops of the
actual resources available for the associated data traffic.

Wth the introduction of bidirectional LSPs in [ RFC3473], the node
of comuni cation of bandw dth paraneters was inplicitly changed. In
the context of [RFC3473] bidirectional LSPs, the SENDER TSPEC obj ect
i ndi cates the desired resources for both upstream and downstream
directions. The FLOASPEC object is sinply confirmation of the

al | ocated resources. The definition of the ADSPEC object is either
unnodi fi ed and only has neaning for downstreamtraffic, or is
inmplicitly or explicitly ([ RFC4606] and [ RFC6003]) irrel evant.

1.2. Approach Overview
The approach for supporting asynmretric bandw dth bidirectional LSPs
defined in this docunent builds on the original RSVP nodel for the

transport of traffic-related parameters and GWLS s support for
bi di rectional LSPs.
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The defined approach is generic and can be applied to any swi tching
technol ogy supported by GWLS. Wth this approach, the existing
SENDER_TSPEC, ADSPEC, and FLOASPEC objects are conplenmented with the
addi ti on of new UPSTREAM TSPEC, UPSTREAM ADSPEC, and

UPSTREAM FLOWNSPEC obj ects. The existing objects are used in the
original fashion defined in [ RFC2205] and [ RFC2210], and refer only
to traffic associated with the LSP flowing in the downstream
direction. The new objects are used in exactly the sanme fashion as
the old objects, but refer to the upstreamtraffic flow Figure 1
shows the bandwi dt h-rel ated obj ects used for asymetric bandw dth
bi di recti onal LSPs.
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Figure 1: Generic Asymmetric Bandwi dth Bidirectional LSPs

The extensions defined in this docunent are limted to Point-to-Point
(P2P) LSPs. Support for Point-to-Miltipoint (P2MP) bidirectiona
LSPs is not currently defined and, as such, not covered in this
docunent .

1.3. Conventions Used in This Docunent

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

2. Generalized Asymmetric Bandwi dth Bidirectional LSPs

The setup of an asynmetric bandw dth bidirectional LSP is signal ed
using the bidirectional procedures defined in [ RFC3473] together with
the inclusion of the new UPSTREAM FLOASPEC, UPSTREAM TSPEC, and
UPSTREAM ADSPEC obj ect s.

The new upstream objects carry the sane information and are used in

the sane fashion as the existing downstream objects; they differ in
that they relate to traffic flowing in the upstreamdirection while
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the existing objects relate to traffic flowing in the downstream
direction. The new objects also differ in that they are carried in
nmessages traveling in the opposite direction

2.1. UPSTREAM FLOASPEC nj ect

The format of an UPSTREAM FLOWSPEC object is the sanme as a FLOANSPEC
obj ect [RFC2210]. This includes the definition of class types and
their formats. The class nunber of the UPSTREAM FLOWSPEC object is
120 (of the form Obbbbbbb).

2.1.1. Procedures

The Pat h nessage of an asymmetric bandw dth bidirectional LSP MJUST
contai n an UPSTREAM FLOASPEC obj ect and MUST use the bidirectiona
LSP formats and procedures defined in [RFC3473]. The C Type of the
UPSTREAM FLOASPEC obj ect MUST match the C Type of the SENDER TSPEC
obj ect used in the Path nessage. The contents of the

UPSTREAM FLOASPEC obj ect MUST be constructed using a format and
procedures consistent with those used to construct the FLOANSPEC
object that will be used for the LSP, e.g., [RFC2210] or [RFC4328].

Nodes processing a Path nmessage contai ni ng an UPSTREAM FLOASPEC

obj ect MUST use the contents of the UPSTREAM FLOWSPEC object in the
upstream | abel and the resource allocation procedure defined in
Section 3.1 of [RFC3473]. Consistent with [RFC3473], a node that is
unable to allocate a |label or internal resources based on the
contents of the UPSTREAM FLOASPEC obj ect MJST issue a Pat hErr message
with a "Routing problenm MPLS | abel allocation failure" indication

2.2. UPSTREAM TSPEC Obj ect

The format of an UPSTREAM TSPEC object is the same as a SENDER TSPEC
obj ect, which includes the definition of class types and their
formats. The class nunber of the UPSTREAM TSPEC object is 121 (of

t he form Obbbbbbb).

2.2.1. Procedures

The UPSTREAM TSPEC obj ect describes the traffic flow that originates
at the egress. The UPSTREAM TSPEC obj ect MJST be included in any
Resv nessage that corresponds to a Path nmessage containing an
UPSTREAM FLOASPEC obj ect. The C Type of the UPSTREAM TSPEC obj ect
MUST match the C Type of the correspondi ng UPSTREAM FLOASPEC obj ect .
The contents of the UPSTREAM TSPEC obj ect MJUST be constructed using a
format and procedures consistent with those used to construct the
FLOASPEC object that will be used for the LSP, e.g., [RFC2210] or

[ RFC4328]. The contents of the UPSTREAM TSPEC object MAY differ from
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contents of the UPSTREAM FLOASPEC obj ect based on application data
transm ssion requirenments.

When an UPSTREAM TSPEC object is received by an ingress, the ingress
MAY determine that the original reservation is insufficient to
satisfy the traffic flow In this case, the ingress MAY tear down
the LSP and send a PathTear nessage. Alternatively, the ingress MAY
i ssue a Path nmessage with an updated UPSTREAM FLOWSPEC object to
nmodi fy the resources requested for the upstreamtraffic flow This
nmodi fication nmight require the LSP to be re-routed, and in extrene
cases mght result in the LSP being torn down when sufficient
resources are not available along the path of the LSP

2.3. UPSTREAM ADSPEC Obj ect

The format of an UPSTREAM ADSPEC object is the same as an ADSPEC
object. This includes the definition of class types and their
formats. The class nunber of the UPSTREAM ADSPEC object is 122 (of
t he form Obbbbbbb).

2.3.1. Procedures

The UPSTREAM ADSPEC obj ect MAY be included in any Resv nmessage that
corresponds to a Path nessage contai ni ng an UPSTREAM FLOASPEC obj ect .
The C- Type of the UPSTREAM TSPEC object MJST be consistent with the
C- Type of the correspondi ng UPSTREAM FLOASPEC obj ect. The contents
of the UPSTREAM ADSPEC object MJST be constructed using a format and
procedures consistent with those used to construct the ADSPEC obj ect
that will be used for the LSP, e.g., [RFC2210] or [RFC6003]. The
UPSTREAM ADSPEC obj ect is processed using the sane procedures as the
ADSPEC obj ect and, as such, MAY be updated or added at transit nodes.

3. Packet Fornmats

This section presents the RSVP nessage-related formats as nodified by
this section. This docunent nodifies formats defined in [ RFC2205],

[ RFC3209], and [ RFC3473]. See [RFC5511] for the syntax used by RSVP
Unnodi fied formats are not listed. Three new objects are defined in
this section:

hj ect nane Appl i cabl e RSVP nessages

UPSTREAM FLOWSPEC Pat h, Pat hTear, PathErr, and Notify
(via sender descriptor)

UPSTREAM TSPEC Resv, ResvConf, ResvTear, ResvErr, and
Notify (via flow descriptor list)

UPSTREAM ADSPEC Resv, ResvConf, ResvTear, ResvErr, and

Notify (via flow descriptor list)

Takacs, et. al. St andards Track [ Page 6]



RFC 6387 Asymretric Bandwi dth Bidirectional LSP  Septenber 2011

The format of the sender description for bidirectional asymretric
LSPs is:

<sender descriptor> ::= <SENDER TEMPLATE> <SENDER TSPEC>
[ <ADSPEC> |
[ <RECORD_ROUTE> ]
[ <SUGGESTED LABEL> ]
[ <RECOVERY_LABEL> ]
<UPSTREAM LABEL >
<UPSTREAM FLOWSPEC>

The format of the flow descriptor list for bidirectional asymmetric
LSPs is:

<fl ow descriptor list> ::= <FF flow descriptor list>
| <SE fl ow descriptor>

<FF fl ow descriptor list> ::= <FLOAMSPEC>
<UPSTREAM TSPEC> [ <UPSTREAM ADSPEC> |
<FI LTER_SPEC>
<LABEL> [ <RECORD ROUTE> ]
| <FF flow descriptor list>
<FF fl ow descri pt or >

[ <FLOABPEC> ]

[ <UPSTREAM TSPEC>] [ <UPSTREAM ADSPEC> |
<FI LTER_SPEC> <LABEL>

[ <RECORD ROUTE> ]

<FF fl ow descriptor> ::

<FLOASPEC>
<UPSTREAM TSPEC> [ <UPSTREAM ADSPEC> |
<SE filter spec list>

<SE fl ow descriptor> ::

<SE filter spec list>is unnodified by this docunent.
4., Conpatibility

Thi s extension reuses and extends semantics and procedures defined in
[ RFC2205], [RFC3209], and [RFC3473] to support bidirectional LSPs

wi th asynmetric bandwi dth. Three new objects are defined to indicate
the use of asymmetric bandwi dth. Each of these objects is defined
with class nunbers in the form Obbbbbbb. Per [RFC2205], nodes not
supporting this extension will not recogni ze the new cl ass nunbers
and will respond with an "Unknown Cbject C ass" error. The error
message will propagate to the ingress, which can then take action to
avoid the path with the inconpatible node or can sinply ternminate the
sessi on.
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5. | ANA Consi derati ons
The | ANA has made the assignnments described belowin the "d ass
Names, C ass Nunbers, and C ass Types" section of the "RSVP
PARAMETERS" registry.

5.1. UPSTREAM FLOASPEC Ohj ect

The cl ass named UPSTREAM FLOASPEC has been assigned in the Obbbbbbb
range (120) with the follow ng definition:

O ass Types or C-types:
Sane val ues as FLOASPEC obj ect (C Num 9)
5.2. UPSTREAM TSPEC Obj ect

The cl ass nanmed UPSTREAM TSPEC has been assigned in the Obbbbbbb
range (121) with the follow ng definition:

O ass Types or C-types:
Same val ues as SENDER TSPEC obj ect (C Num 12)
5.3. UPSTREAM ADSPEC bj ect

The cl ass named UPSTREAM ADSPEC has been assigned in the Obbbbbbb
range (122) with the follow ng definition:

O ass Types or C-types:
Sane val ues as ADSPEC object (C Num 13)
6. Security Considerations

Thi s docunent introduces new nessage objects for use in GWLS
signaling [ RFC3473] -- specifically the UPSTREAM TSPEC,

UPSTREAM ADSPEC, and UPSTREAM FLOASPEC obj ects. These objects

paral l el the existing SENDER TSPEC, ADSPEC, and FLOASPEC obj ects but
are used in the opposite direction. As such, any vulnerabilities
that are due to the use of the old objects now apply to nessages
flowing in the reverse direction.

From a nmessage standpoint, this docunent does not introduce any new
signal i ng nessages or change the rel ationship between LSRs that are
adj acent in the control plane. As such, this docunment introduces no
addi ti onal message- or neighbor-related security considerations.
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See [ RFC3473] for relevant security considerations and [ RFC5920] for
a nore general discussion on RSVP-TE security discussions.
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