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Abstract

   This document describes a new mechanism for the label allocation of
   co-routed bidirectional point-to-point paths in MPLS Transport
   Profile (MPLS-TP) networks, which is called the bidirectional label
   allocation mechanism. The nodes on co-routed bidirectional point-to-
   point paths will not need to record the label pairing relationship of
   the forward and the backward directions in this mechanism because the
   labels are symmetrical. In addition, the compression of the LIB
   becomes possible because of the existing of symmetrical elements.

Requirements Language

   The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
   "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in this
   document are to be interpreted as described in RFC 2119 [RFC2119].

Status of this Memo

   This Internet-Draft is submitted to IETF in full conformance with the
   provisions of BCP 78 and BCP 79.

   Internet-Drafts are working documents of the Internet Engineering
   Task Force (IETF), its areas, and its working groups.  Note that
   other groups may also distribute working documents as Internet-
   Drafts.

   Internet-Drafts are draft documents valid for a maximum of six months
   and may be updated, replaced, or obsoleted by other documents at any
   time.  It is inappropriate to use Internet-Drafts as reference
   material or to cite them other than as "work in progress."

   The list of current Internet-Drafts can be accessed at
http://www.ietf.org/ietf/1id-abstracts.txt

   The list of Internet-Draft Shadow Directories can be accessed at
http://www.ietf.org/shadow.html

https://datatracker.ietf.org/doc/html/rfc2119
https://datatracker.ietf.org/doc/html/rfc2119
https://datatracker.ietf.org/doc/html/bcp78
https://datatracker.ietf.org/doc/html/bcp79
http://www.ietf.org/ietf/1id-abstracts.txt
http://www.ietf.org/shadow.html
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   This Internet-Draft will expire on September 4, 2010.

Copyright Notice

   Copyright (c) 2010 IETF Trust and the persons identified as the
   document authors. All rights reserved.

   This document is subject to BCP 78 and the IETF Trust's Legal
   Provisions Relating to IETF Documents
   (http://trustee.ietf.org/license-info) in effect on the date of
   publication of this document. Please review these documents
   carefully, as they describe your rights and restrictions with respect
   to this document.
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1. Introduction

   This document describes a new mechanism for the label allocation of
   co-routed bidirectional point-to-point paths in MPLS Transport
   Profile (MPLS-TP) networks.

   It is required that all nodes on the path of a co-routed
   bidirectional transport path in the same (sub)layer as the path MUST
   be aware of the pairing relationship of the forward and the backward
   directions of the transport path in 2.1 General Requirements 10 of

RFC 5654 [RFC5654]. This requires that each node records the pairing
   relationship, and thus needs to take up additional memories.

   This document uses a bidirectional label allocation mechanism to
   solve the problem. In this mechanism, labels of the forward and the
   backward directions are set to be symmetrical to each other and thus
   get the pairing relationship by nature.

https://datatracker.ietf.org/doc/html/bcp78
http://trustee.ietf.org/license-info
https://datatracker.ietf.org/doc/html/rfc5654
https://datatracker.ietf.org/doc/html/rfc5654
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2. Bidirectional Label Allocation Mechanism

   The mechanism described in this document is based on RSVP-TE defined
   in RFC 3209 [RFC3209] and RSVP-TE extensions defined in RFC 3471 and

RFC 3473 [RFC3471] [RFC3473].

   A simple method for the co-routed bidirectional point-to-point path
   establishment is to set up two unidirectional paths independently
   according to the mechanism in RFC 3209.

   An Upstream Label is introduced for the bidirectional LSP setup
   mechanism in RFC 3471. The downstream and upstream paths are built
   together using a single set of signaling messages in the mechanism.
   The mechanism reduces the setup latency to essentially one initiator-
   terminator round trip time plus processing time, and limits the
   control overhead to the same number of messages as an unidirectional
   LSP.

   The new mechanism in this document also only needs one round time by
   the using of the similar method described in RFC 3471. However, the
   label assignments in the downstream and upstream paths in the new
   mechanism are in the same time, and the labels for the two paths are
   symmetrical as described in Figure 1. The traditional method will
   assign the downstream and upstream label independently.
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               |<----------------- LSP ----------------->|
               |                                         |
               V                                         V
         Initiator                                       Terminator
         +-----+     +-----+     +-----+     +-----+     +-----+
         | LSR |-----| LSR |-----| LSR |-----| LSR |-----| LSR |
         +-----+     +-----+     +-----+     +-----+     +-----+

   (a) Traditional Method, Independent LSP Labels Example
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+
         |  |19|---->|19|17|---->|17|38|---->|38|46|---->|46|  |
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+
         |  |44|<----|44|68|<----|68|22|<----|22|32|<----|32|  |
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+

   (b) Bidirectional Label Method, Symmetrical LSP Labels Example
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+
         |  |32|---->|32|55|---->|55|24|---->|24|17|---->|17|  |
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+
         |  |32|<----|32|55|<----|55|24|<----|24|17|<----|17|  |
         +--+--+     +--+--+     +--+--+     +--+--+     +--+--+

   Figure 1 Comparing Symmetrical LSP Labels with Independent LSP Labels

   In Figure 1, traditional methods build independent LSP labels
   separately according to RFC 3209 or at one round according to RFC

3471, and the bidirectional label method builds symmetrical LSP
   labels at one round.

   The new method builds the backward path LSP label besides building
   the forward path LSP label comparing to the method of RFC 3209. The
   label carried in Resv message is stored in the Label Information Base
   (LIB) as the outgoing label for the forward path and as the incoming
   label for the backward path.

   The Upstream Label need not be used in the new mechanism because only
   one label from the downstream node is required for LSPs of both
   directions.

   The new mechanism requires the label allocation result to be
   symmetrical; therefore, there is a certain possibility of the label
   provided by the downstream node is occupied in the upstream node when
   it is using the per platform label space. Using this type of label
   space means that platform-wide incoming labels are used for
   interfaces that can share the same labels [RFC5036].

https://datatracker.ietf.org/doc/html/rfc3209
https://datatracker.ietf.org/doc/html/rfc3471
https://datatracker.ietf.org/doc/html/rfc3471
https://datatracker.ietf.org/doc/html/rfc3209
https://datatracker.ietf.org/doc/html/rfc5036
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3. Label Crash

   If the label crash in an upstream node does happen, the node will
   generate a PathErr/NOTIFICATION message with an "Unacceptable label
   value" indication for the downstream node. The downstream node that
   provided the unsuitable label is required to resend another label
   chosen at random from the available label space. If the new label
   received at the second time also causes a label crash, the upstream
   node will send the message described above again until receiving an
   acceptable label. The loop time could be restricted to a certain
   number to avoid the infinite loop.

   An Acceptable Label Set object described in RFC 3471 could be
   included in the PathErr/NOTIFICATION message to indicate which labels
   would be acceptable. It is useful for the node to receive an
   acceptable label.

   In fact, this situation does not happen normally unless the number of
   the available labels is limited to a small amount. The number of the
   available labels is very large in MPLS [RFC3032]. The probability of
   the label crash is very low in a certain network layer if every label
   is chosen at random. Therefore, our new method does not cause too
   much trouble for the label assignment and is acceptable for the MPLS-
   TP network.

4. Applicability

   The mechanism of this document can be used in the point-to-point co-
   routed bidirectional path of the MPLS-TP network if all LSRs support
   this mechanism.

   This mechanism can be used in a network where different kinds of
   paths coexist because it is only a new label assignment method and
   does not conflict with the fundamental forwarding functions of MPLS.

   The mechanism of this document could also be used in the GMPLS
   networks by the using of the mechanism described in RFC 3471, such as
   Label Set object.

5. Security Considerations

   Security considerations discussed in RFC 3209, RFC 3471, and RFC 3473
   apply to this document.

https://datatracker.ietf.org/doc/html/rfc3471
https://datatracker.ietf.org/doc/html/rfc3032
https://datatracker.ietf.org/doc/html/rfc3471
https://datatracker.ietf.org/doc/html/rfc3209
https://datatracker.ietf.org/doc/html/rfc3471
https://datatracker.ietf.org/doc/html/rfc3473
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6. IANA Considerations

   This document requires defining an LSR initialization parameter to
   indicate if this mechanism is supported.
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