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Abstract

In MPLS-TP architecture, LSP and PW provisioning can be done either by
Control Plane (CP) or Management Plane (MP). The MPLS-TP control plane
must provide a mechanism for dynamic ownership transfer of the control
of MPLS-TP transport paths from MP to CP and vice versa. [draft-bao-
mpls-tp-path-transfer-reqs-00] defines requirement for MPLS-TP paths
ownership transfer from MP to CP and vice versa.

This document provides a framework to allow the development of protocol
extensions to support the MPLS-TP paths ownership transfer between MP
and CP and vice versa.
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1. Introduction TOC

In terms of MPLS-TP requirement, an MPLS-TP control plane MUST provide
a mechanism for dynamic ownership transfer of the control of MPLS-TP
transport paths from the Management Plane (MP) to the Control Plane
(CP) and vice versa. In MPLS-TP architecture, LSP and PW provisioning
can be done either by Control Plane or Management Plane.

The MPLS-TP control plane must support unidirectional, associated
bidirectional and co-routed bidirectional point-to-point transport
paths. [RFC5493] defines the specific requirements for an LSP ownership
transfer procedure. [PC-SPC] describes an extension to GMPLS RSVP-TE



signaling that enables the LSP ownership transfer between the
Management Plane and the Control Plane.

Ownership transfers of the forward and the backward directions
belonging to the same associated bidirectional transport path can't be
done in the same signaling procedure. Edge nodes (i.e., ingress, egress
and intermediate) must be aware about the pairing relationship of the
forward and the backward directions belonging to the same associated
bidirectional transport path. Ownership transfer procedures of the
forward and the backward directions must be associated. This document
describes the ownership transfer related procedures for associated LSP.
[draft-bao-mpls-tp-path-transfer-reqs-00] defines the requirements for
ownership transfer of existing PWs provisioned by NMS from the MP to
the CP without disrupting user traffic flowing on them. This document
describes the ownership transfer related procedures for PWs.

2. Ownership Transfer Procedures TOC

The ownership transfer of unidirectional and co-routed bidirectional
LSPs is based on the [RFC5493] and [PC-SPC]

2.1. oOwnership Transfer Procedure for Associated LSP TOC

2.1.1. Associated LSP Ownership Transfer From MP to CP TOC

Forward and backward paths belonging to the same associated LSP are
signalled/routed independently in MPLS-TP networks. So ownership
transfers from MP to CP of the forward and the backward directions
belonging to the same associated bidirectional transport path can't be
done in the same signaling procedure. But ownership transfer of each
direction should be based on [RFC5493] and [PC-SPC].

In order to make edge nodes (i.e., ingress, egress and intermediate) be
aware about the pairing relationship of the forward and the backward
directions belonging to the same associated bidirectional transport
path, ownership transfer procedures of the forward and the backward
directions must be associated.

The ASSOCIATION object, as defined in RFC 4872 and RFC 4873
respectively, is used to provide end-to-end and segment recovery.
Furthermore, draft-berger-ccamp-assoc-info-00.txt described how to
utilize it in detail.



[draft-zhang-mpls-tp-rsvpte-ext-associated-1sp-00] defines a mechanism
to associated the forward and the backward direction LSPs to be an
associated LSP. It extends the ASSOCIATION Object and defines a new
Association Type. An ASSOCIATION object with an Association Type set to
the value "Association" is used to bind two reverse unidirectional LSP
to be an associated bidirectional LSP.

Any node originating the forward or backward direction LSP MUST insert
an ASSOCIATION object with an Association Type set to the value
"Association". The Association ID MUST be set to a value that uniquely
identifies the reverse direction LSP. Egress or intermediate nodes MUST
use ASSOCIATION object(s) with the Association Type set to the value
"Association" to bind the two reverse unidirectional LSPs together.

2.1.2. Associated LSP Ownership Transfer From CP to MP TOC

Ownership transfers from CP to MP of the forward and the backward
directions belonging to the same associated bidirectional transport
path also can't be done in the same signaling procedure. But ownership
transfer from CP to MP of each direction should be based on [RFC5493]
and [PC-SPC].

2.2. oOwnership Transfer Procedures for PW TOC
2.2.1. PW Ownership Transfer From MP to CP TOC
2.2.1.1. SS-PW Ownership Transfer From MP to CP TOC

SS-PW in MPLS-TP network signaling control plane is based on LDP with
specific procedures defined in [RFC4447]. [Segmented-PW] and [MS-PW]
allow for static switching of multi-segment pseudowires whereby
signaling is still based on Targeted LDP (T-LDP). The ownership
transfer procedure from MP to CP for PW (SS-PW and MS-PW) MUST create
LDP sessions along the path which is transfered.

The ownership transfer procedure for SS-PW must create an LDP session
between PE1 and PE2. The ownership transfer procecure for SS-PW MUST
NOT cause any disruption of user traffic flowing over the PW whose



control is being transferred. If the ownership transfer fails, the data
plane MUST not be affected.

The operator can synchronously instruct PE1 and PE2 to transfer control
of the PW from the MP to the CP. PE1l initiates the ownership transfer
by sending a Label Mapping Message to the ingress PE (PE2). PE2 also
initiates the ownership transfer by sending a Label Mapping Message to
the ingress PE (PEl). The Label Mapping message contains an FEC TLV, a
Label TLV, and optional parameter TLVs. The signaling procedure must be
based on [RFC4447].

The Status TLV defined in [RFC3337] is transported to the remote PW
peer via the LDP Notification message. [draft-bao-pw3-pw-transfer-ldp-
ext-00] defines an LDP extension by adding a PW Ownership Handover TLV
to provide a mechanism to identify the LDP message of ownership

transfer. The Egress node originating the LDP
ownership transfer must insert a PW Ownership
set to the value "Handover". The ingress that
must use the flag set to the value "Handover"

Mapping message of
Handover TLV with a flag
receives a LDP message
to identify ownership

transfer. It should not do the FEC and Label Mapping anymore.
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Figure 1: SS-PWE Reference Model
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2.2.1.2. MS-PW Ownership Transfer From MP to CP

The ownership transfer procedure for MS-PW must also create LDP
sessions between T-PE1 and S-PE1, S-PE1 and S-PE2, and the other one
between S-PE2 and T-PE2.

The operator instructs T-PE1l to transfer control of the PW from the MP
to the CP. In order to creat LDP sessions along the path of MS-PWw,
operator must give full information about the explicit route of MS-PW
including the S-PEs (S-PE1 and S-PE2) traversed by PW.

The ownership transfer procedure of each PW segment is based on the
section 2.2.1.1, but the Label Mapping message must carry the explicit
route of MS-PW including S-PE1 and S-PE2 encoded in S-PE TLV. After S-
PE1 receive the Label Mapping message, it needs to get the next S-PEs
(S-PE2) from the S-PE TLV and create the LDP session between S-PE1 and
S-PE2.

The node originating the LDP Mapping message of ownership transfer must
insert a PW Ownership Handover TLV with a flag set to the value
"Handover" defined in [draft-bao-pw3-pw-transfer-ldp-ext-00]. The
ingress that receives a LDP Mapping message must use the flag set to
the value "Handover" to identify ownership transfer. It should not do
the FEC and Label Mapping anymore.
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Figure 2: MS-PW switching Reference Model
2.2.2. PW Ownership Transfer From CP to MP TOC

The CP has the ownership and control of the PW. The CP to MP transfer
procedure MUST delete the existing LDP session information and MUST NOT



affect the cross-connected resources, but just move their ownership to
the MP.

2.2.2.1. SS-PW Ownership Transfer From MP to CP TOC

The ownership transfer procedure for SS-PW must delete the existing LDP
session between PE1 and PE2.

The operator can synchronously instruct PE1 and PE2 to transfer control
of the PW from the CP to the MP. PE1l initiates the ownership transfer
by sending a Label Withdraw message to the ingress PE (PE2). PE2 also
initiates the ownership transfer by sending a Label Withdraw message to
the ingress PE (PEl). The signaling procedure must be based on
[RFC4447].

[draft-bao-pw3-pw-transfer-ldp-ext-00] defines an LDP extension by
adding a PW Ownership Handover TLV to provide a mechanism to identify
the LDP message of ownership transfer. The Egress node originating the
Label Withdraw message of ownership transfer must insert a PW Ownership
Handover TLV with a flag set to the value "Handover". The ingress that
receives a Label Withdraw message must use the flag set to the value
"Handover" to identify ownership transfer. There is no any action is
taken over the Data Plane anymore.

2.2.2.2. MS-PW Ownership Transfer From MP to CP TOC

The ownership transfer procedure for MS-PW must also delete LDP
sessions between T-PE1 and S-PE1, S-PE1 and S-PE2, and the other one
between S-PE2 and T-PE2.

The operator instructs T-PE1l to transfer control of the PW from the CP
to the MP. In order to delete LDP sessions along the path of MS-PW, the
CP must give full information about the explicit route of MS-PW
including the S-PEs (S-PE1 and S-PE2) traversed by PW.

The ownership transfer procedure of each PW segment is based on the
section 2.2.2.1, but the Label Withdraw message must carry the explicit
route of MS-PW including S-PE1 and S-PE2 encoded in S-PE TLV. After S-
PE1 receive the Label Withdraw message, it needs to get the next S-PEs
(S-PE2) from the S-PE TLV and delete the LDP session between S-PE1 and
S-PE2.

The node originating the LDP Withdraw message of ownership transfer
must insert a PW Ownership Handover TLV with a flag set to the value
"Handover" defined in [draft-bao-pw3-pw-transfer-ldp-ext-00]. The
ingress that receives a LDP Withdraw message must use the flag set to
the value "Handover" to identify ownership transfer. There is no any
action is taken over the Data Plane anymore.
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