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Abst ract

Thi s docunent defines a nethod for the support of GWPLS asymmetric
bandwi dt h bi di rectional Label Switched Paths (LSPs). The presented
approach is applicable to any sw tching technol ogy and builds on the
original Resource Reservation Protocol (RSVP) nodel for the transport
of traffic-related paranmeters. The procedures described in this
docunent are experinental.
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1. Introduction

GWLS [ RFC3473] introduced explicit support for bidirectional Labe
Swi tched Paths (LSPs). The defined support nmatched the swi tching
technol ogi es covered by GWLS, notably Tinme Division Miltiplexing
(TDM and | anbdas; specifically, it only supported bidirectional LSPs
with symmetric bandwi dth allocation. Symmetric bandwi dth

requi renents are conveyed using the semantics objects defined in

[ RFC2205] and [ RFC2210].
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1

1

Recent work ([ GWLS-PBBTE] and [ MEF- TRAFFI C]) has | ooked at extending
GWLS to control Ethernet switching. In this context, there has been
di scussion of the support of bidirectional LSPs with asymetric
bandwi dth. (That is, bidirectional LSPs that have different
bandwi dt h reservations in each direction.) This discussion notivated
the extensions defined in this docunment, which may be used with any
swi tching technol ogy to signal asymetric bandw dth bidirectiona
LSPs. The procedures described in this docunent are experinental.

1. Background

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

[ RFC3209], and [RFC3473]) via several objects that are opaque to
RSVP. Wil e opaque to RSVP, these objects support a particular node
for the comunication of bandw dth informati on between an RSVP
session sender (ingress) and receiver (egress). The original node
of communi cation, defined in [RFC2205] and naintai ned in [ RFC3209],
used t he SENDER TSPEC and ADSPEC objects in Path nessages and the
FLONSPEC obj ect in Resv nmessages. The SENDER TSPEC obj ect was used
to indicate a sender’s data generation capabilities. The FLOANSPEC
obj ect was issued by the receiver and indicated the resources that
shoul d be allocated to the associated data traffic. The ADSPEC
object was used to informthe receiver and internediate hops of the
actual resources allocated for the associated data traffic.

Wth the introduction of bidirectional LSPs in [ RFC3473], the nopde
of conmuni 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 FLOWBPEC object is sinply confirmation of the

al l ocated resources. The definition of the ADSPEC object is either
unnodi fied and only has neaning for downstreamtraffic, or is
implicitly or explicitly ([ RFC4606] and [ MEF- TRAFFIC]) irrel evant.

2. Approach Overview

The approach for supporting asymetric bandwi dth bidirectional LSPs
defined in this docunent builds on the original RSVP nodel for the
transport of traffic-related paranmeters and GWLS s support for

bi directional LSPs. An alternative approach was consi dered and
rejected in favor of the nore generic approach presented bel ow. For
ref erence purposes only, the rejected approach is summarized in
Appendi x A.

The defined approach is generic and can be applied to any sw tching
technol ogy supported by GWLS. Wth this approach, the existing
SENDER_TSPEC, ADSPEC, and FLOWASPEC objects are conplenented with the
addi ti on of new UPSTREAM TSPEC, UPSTREAM ADSPEC, and
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UPSTREAM FLOWSPEC 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 sane fashion as
the old objects, but refer to the upstreamtraffic flow Figure 1
shows the bandwi dt h-rel ated objects used for asymretric bandw dth
bi di rectional LSPs.

|
- UPSTREAM TSPEC |
- UPSTREAM ADSPEC |

| .

| ---1 Pat h | ---1
I > E|
| n | -SENDER TSPEC | g |
| g | -ADSPEC | r |
| r | -UPSTREAM FLONBPEC | e |
| e | | s |
| s | Resv | s |
| 8 | <-----mmmmmmee e | |
| | - FLONBPEC |
| | |
| | |
| ---1 - |

Figure 1: Generic Asymretric Bandwi dth Bidirectional LSPs

The extensions defined in this docunment are linmted to Point-to-Point
(P2P) LSPs. Support for Point-to-Miltipoint (P2MP) bidirectional
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", "RECOWMMENDED', "MAY", and "OPTIONAL" in this
document are to be interpreted as described in [ RFC2119].

2. Ceneralized Asymetric Bandwi dth Bidirectional LSPs

The setup of an asymretric bandw dth bidirectional LSP is signaled
using the bidirectional procedures defined in [RFC3473] together with
the inclusion of the new UPSTREAM FLOANSPEC, 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
the existing objects relate to traffic flowing in the downstream
direction. The new objects also differ in that they are used on
nmessages in the opposite directions.

Berger, et al. Experi ment al [ Page 4]



RFC 5467 Asynmet ri ¢ Bandwi dth Bi directional LSP March 2009

2.1. UPSTREAM FLOWSPEC Obj ect

The format of an UPSTREAM FLOWASPEC object is the same as a FLOASPEC
object. This includes the definition of class types and their
formats. The cl ass nunmber of the UPSTREAM FLOASPEC object is 120 (of
the form Obbbbbbb).

2.1.1. Procedures

The Path nessage of an asymetric bandwi dth bidirectional LSP MJST
contai n an UPSTREAM FLOASPEC obj ect and MJST use the bidirectiona
LSP formats and procedures defined in [RFC3473]. The C- Type of the
UPSTREAM FLOWSPEC obj ect MUST match the C Type of the SENDER TSPEC
object used in the Path nessage. The contents of the

UPSTREAM FLOWSPEC obj ect MUST 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].

Nodes processing a Path nessage contai ni ng an UPSTREAM FLOANSPEC

obj ect MJST use the contents of the UPSTREAM FLOASPEC 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 | abel or internal resources based on the
contents of the UPSTREAM FLOWSPEC obj ect MJUST issue a PathErr nessage
with a "Routing problen MPLS | abel allocation failure" indication

2.2. UPSTREAM TSPEC Obj ect

The format of an UPSTREAM TSPEC object is the sane as a SENDER TSPEC
object. This includes the definition of class types and their
formats. The class nunber of the UPSTREAM TSPEC object is 121 (of
the 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 FLOWSPEC obj ect. The C Type of the UPSTREAM TSPEC obj ect
MJUST match the C- Type of the correspondi ng UPSTREAM FLOASPEC obj ect .
The contents of the UPSTREAM TSPEC obj ect MJST be constructed using a
format and procedures consistent with those used to construct the
FLOANSPEC obj ect that will be used for the LSP, e.g., [RFC2210] or

[ RFC4328]. The contents of the UPSTREAM TSPEC obj ect MAY differ from
contents of the UPSTREAM FLOASPEC obj ect based on application data
transm ssi on requirements.
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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 issue a Path
nmessage with an updated UPSTREAM FLOASPEC object to nodify the
resources requested for the upstreamtraffic flow This nodification
m ght require the LSP to be re-routed, and in extrenme cases n ght
result in the LSP being torn down when sufficient resources are not
avail abl e.

2. 3. UPSTREAM ADSPEC (bj ect

The format of an UPSTREAM ADSPEC object is the sanme 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
the form Obbbbbbb).

2.3.1. Procedures

The UPSTREAM ADSPEC obj ect MAY be included in any Resv nessage that
corresponds to a Path nessage contai ni ng an UPSTREAM FLOASPEC obj ect .
The C Type of the UPSTREAM TSPEC obj ect MJUST be consistent with the
C- Type of the correspondi ng UPSTREAM FLOASPEC obj ect. The contents
of the UPSTREAM ADSPEC obj ect MUST 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 [MEF-TRAFFIC]. The
UPSTREAM ADSPEC obj ect is processed using the sanme procedures as the
ADSPEC obj ect and, as such, MAY be updated or added at transit nodes.

3. Packet Fornmts

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

[ RFC3209], and [RFC3473]. See [RSVP-BNF] for the syntax used by
RSVP. Unnodified formats are not listed. Three new objects are
defined in this section

oj 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)
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The format of the sender description for bidirectional asymetric
LSPs is:

<sender descriptor> ::= <SENDER TEMPLATE> <SENDER TSPEC>
[ <ADSPECs ]
[ <RECORD_ROUTE> ]
[ <SUGGESTED LABEL> ]
[ <RECOVERY_LABEL> ]
<UPSTREAM LABEL>
<UPSTREAM _FLOWSPEC>

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

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

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

<FF fl ow descriptor> ::= [ <FLOANSPEC> ]
[ <UPSTREAM TSPEC>] [ <UPSTREAM ADSPECS> ]
<FI LTER_SPEC> <LABEL>

[ <RECORD ROUTE> ]

<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
with asynmretric bandwi dth. To indicate the use of asymetric

bandwi dth, three new objects are defined. Each of these objects is
defined with class nunbers in the form Obbbbbbb. Per [RFC2205],

nodes not supporting this extension will not recognize the new class
nunbers and shoul d respond with an "Unknown Object 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 may sinply
term nate the session.
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5. 1 ANA Consi derati ons

| ANA has assigned new val ues for namespaces defined in this section
and reviewed in this subsection.

The | ANA has made the assignnments described belowin the "d ass
Nanes, C ass Nunbers, and C ass Types" section of the "RSVP
PARAMETERS" registry.

5.1. UPSTREAM FLOASPEC nj ect

A new cl ass named UPSTREAM FLOWNSPEC has been created in the Obbbbbbb
range (120) with the foll owi ng definition:

Cl ass Types or C-types:
Sanme val ues as FLOASPEC obj ect (G Num 9)
5.2. UPSTREAM TSPEC nbj ect

A new cl ass nanmed UPSTREAM TSPEC has been created in the Obbbbbbb
range (121) with the followi ng definition:

Cl ass Types or C-types:
Sanme val ues as SENDER_TSPEC obj ect (C Num 12)
5.3. UPSTREAM ADSPEC bj ect

A new cl ass named UPSTREAM ADSPEC has been created in the Obbbbbbb
range (122) with the foll ow ng definition:

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

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

UPSTREAM ADSPEC, and UPSTREAM FLOWASPEC obj ects. These objects
paral |l el the exiting SENDER TSPEC, ADSPEC, and FLOWSPEC 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 nmessages
flowing in the reverse direction.
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7.

7.

7.

From a nessage standpoint, this docunent does not introduce any new
signal i ng nessages or change the rel ationship between LSRs that are
adjacent in the control plane. As such, this docurment introduces no
addi ti onal message- or nei ghbor-rel ated security considerations.

See [ RFC3473] for relevant security considerations, and [ SEC
FRAMEWORK] for a nore general discussion on RSVP-TE security
di scussi ons.
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A.  Appendi x A: Alternate Approach Usi ng ADSPEC Ohj ect

This section is included for historic purposes and its inplenmentation
i s NOT RECOMVENDED.

A l. Applicability

This section presents an alternate nethod for the support of
asynmetric bandwi dth bidirectional LSP establishment with a single
RSVP- TE signaling session. This approach differs in applicability
and generality fromthe approach presented in the main body of this
docunent. In particular, this approach is technol ogy-specific; it
uses the ADSPEC object to carry traffic paraneters for upstream data
and requires the Metro Ethernet Forum (MEF) Ethernet Traffic
Pararmeter, while the approach presented above is suitable for use

wi th any technol ogy.

The generalized asymetric bandw dth bidirectional LSP presented in
the mai n body of this docunent has the benefit of being applicable to
any switching technol ogy, but requires support for three new types of
obj ect classes, i.e., the UPSTREAM TSPEC, UPSTREAM ADSPEC, and
UPSTREAM FLOWBPEC obj ect s.

The solution presented in this section is based on the

Et her net - speci fi ¢ ADSPEC object, and is referred to as the "ADSPEC
oj ect" approach. This approach limts applicability to cases where
the [ MEF-TRAFFIC] traffic parameters are appropriate, and to
swi tching technol ogi es that define no use for the ADSPEC object.
VWhile ultimately it is this limted scope that has resulted in this
approach being relegated to an Appendi x, the semantics of this
approach are quite sinple in that they only require the definition of
a new ADSPEC obj ect C- Type

In summary, the "ADSPEC Obj ect" approach presented in this section
SHOULD NOT be i npl enent ed.

A 2. Overview

The "ADSPEC (bj ect" approach is specific to Ethernet and uses [ MEF-
TRAFFI C] traffic parameters. This approach is not generic and is
aimed at providing asymetric bandw dth bidirectional LSPs for just
Et hernet transport. Wth this approach, the ADSPEC object carries
the traffic paraneters for the upstreamdata flow. SENDER TSPEC
object is used to indicate the traffic paraneters for the downstream
data flow. The FLOASPEC obj ect provides confirmati on of the

al | ocat ed downstream resources. Confirmation of the upstream
resource allocation is a Resv nessage, as any resource allocation
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failure for the upstreamdirection will always result in a PathErr
nessage. Figure 2 shows the bandwi dth-rel ated objects used in the
first approach.

| --- Pat h | ---
[ e > E |
| n | -SENDER TSPEC | g |
| g | -ADSPEC | r |
| r | | e |
| e | Resv | s |
| S <o | s |
| s | -FLOWSPEC | |
|---1 - -

|
Figure 2: Asymmetric Bandwi dth Bidirectional LSPs Using ADSPEC (bj ect

In the "ADSPEC (Cbj ect" approach, the setup of an asynmmetric bandw dth
bi directional LSP woul d be signal ed using the bidirectional
procedures defined in [RFC3473] together with the inclusion of a new
ADSPEC obj ect. The new ADSPEC obj ect woul d be specific to Ethernet
and could be called the Ethernet Upstream Traffic Paraneter ADSPEC
object. The Ethernet Upstream Traffic Paraneter ADSPEC object woul d
use the C ass-Nunmber 13 and C- Type UNASSI GNED (t his approach shoul d
not be inplenmented). The format of the object would be the sane as
the Ethernet SENDER TSPEC obj ect defined in [ MEF- TRAFFIC].

Thi s approach woul d not nodi fy behavi or of symmetric bandwi dth LSPs.
Per [ MEF-TRAFFI C], such LSPs are signaled either wthout an ADSPEC or
wi th an | NTSERV ADSPEC.

The defi ned approach could be reused to support asymretric bandwi dth
bi directional LSPs for other types of switching technol ogies. All
that woul d be needed woul d be to define the proper ADSPEC obj ect.

A. 3. Procedures

Usi ng the approach presented in this section, the process of
establishing an asymetric bandwi dth bidirectional LSP would follow
the process of establishing a synmetric bandwi dth bidirectional LSP,
as defined in Section 3 of [RFC3473], with two nodifications. These
nodi ficati ons would be foll owed when an incom ng Path nessage is
recei ved contai ning an Upstream Label object and the Ethernet
Upstream Traffi c Paraneter ADSPEC obj ect.

The first nodification to the symretric bandw dth process woul d be
that when allocating the upstream | abel, the bandw dth associ at ed
with the upstream | abel would be taken fromthe Ethernet Upstream
Traffic Parameter ADSPEC object, see Section 3.1 of [RFC3473].
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Consi stent with [RFC3473], a node that is unable to allocate a | abe
or internal resources based on the contents of the ADSPEC object,
woul d i ssue a PathErr message with a "Routing problem MPLS | abe

al l ocation failure" indication.

The second nodification would be that the ADSPEC object would not be
nodi fied by transit nodes.

A 4. Conpatibility

The approach presented in this section reuses senantics and
procedures defined in [RFC3473]. To indicate the use of asymmetric
bandwi dt h, a new ADSPEC object C-type would be defined. Per

[ RFC2205], nodes not supporting the approach should not recognize
this new C-type and respond with an "Unknown object C-Type" error
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