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Recommendation ITU-T G.8131/Y.1382 

Linear protection switching for MPLS transport profile 

 

 

 

Summary 

Recommendation ITU-T G.8131/Y.1382 provides architecture and mechanisms for subnetwork 
connection (SNC) protection switching for MPLS transport profile (MPLS-TP) networks. It 
describes the SNC protection architectures type, the uni- and bidirectional switching types and the 
revertive/non-revertive operation types. It defines an automatic protection coordination protocol used 
to coordinate both ends of the protected domain. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 
operating and tariff questions and issuing Recommendations on them with a view to standardizing 
telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 
these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 
prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 
telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some 
other obligatory language such as "must" and the negative equivalents are used to express requirements. The 
use of such words does not suggest that compliance with the Recommendation is required of any party. 

 

 

 

 

INTELLECTUAL PROPERTY RIGHTS 

ITU draws attention to the possibility that the practice or implementation of this Recommendation may 
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, 
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others 
outside of the Recommendation development process. 

As of the date of approval of this Recommendation, ITU had received notice of intellectual property, 
protected by patents, which may be required to implement this Recommendation. However, implementers 
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the 
TSB patent database at http://www.itu.int/ITU-T/ipr/. 

 

 

 

 ITU 2014 

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the 
prior written permission of ITU. 
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Recommendation ITU-T G.8131/Y.1382 

Linear protection switching for MPLS transport profile 

1 Scope 

This Recommendation provides architecture and mechanisms for linear protection switching for 
MPLS transport profile (MPLS-TP) networks. 

The automatic protection coordination protocol, and 1+1 and 1:1 protection architecture are defined 
in this Recommendation. Other protection architecture types are for further study. 

This Recommendation describes the protection switching functionality for point-to-point 
connections using the automatic protection switching (APS) mode defined in [IETF RFC 7271].  

This Recommendation provides a representation of the MPLS-TP technology using the 
methodologies that have been used for other transport technologies (e.g., synchronous digital 
hierarchy (SDH), optical transport network (OTN) and Ethernet).1 

2 References 

The following ITU-T Recommendations and other references contain provisions which, through 
reference in this text, constitute provisions of this Recommendation. At the time of publication, 
the editions indicated were valid. All Recommendations and other references are subject to revision; 
users of this Recommendation are therefore encouraged to investigate the possibility of applying 
the most recent edition of the Recommendations and other references listed below. A list of the 
currently valid ITU-T Recommendations is regularly published. The reference to a document within 
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation. 

[ITU-T G.780] Recommendation ITU-T G.780/Y.1351 (2010), Terms and definitions for 
synchronous digital hierarchy (SDH) networks. 

[ITU-T G.805] Recommendation ITU-T G.805 (2000), Generic functional architecture of 
transport networks. 

[ITU-T G.806] Recommendation ITU-T G.806 (2012), Characteristics of transport 
equipment – Description methodology and generic functionality. 

[ITU-T G.808.1] Recommendation ITU-T G.808.1 (2014), Generic protection switching – 
Linear trail and subnetwork protection. 

[ITU-T G.870] Recommendation ITU-T G.870/Y.1352 (2012), Terms and definitions for 
optical transport networks. 

[ITU-T G.8031] Recommendation ITU-T G.8031/Y.1342 (2011), Ethernet linear protection 
switching. 

[ITU-T G.8110.1] Recommendation ITU-T G.8110.1/Y.1370.1 (2011), Architecture of the 
Multi-Protocol Label Switching transport profile layer network. 

[ITU-T G.8121] Recommendation ITU-T G.8121/Y.1381 (2013), Characteristics of MPLS-TP 
equipment functional blocks. 

[IETF RFC 5586] IETF RFC 5586 (2009), MPLS Generic Associated Channel  

____________________ 
1  This ITU-T Recommendation is intended to be aligned with the IETF MPLS RFCs normatively 

referenced by this Recommendation. 
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[IETF RFC 6378] IETF RFC 6378 (2011), MPLS Transport Profile (MPLS-TP) Linear 
Protection. 

[IETF RFC 7271] IETF RFC 7271 (2014), MPLS Transport Profile (MPLS-TP) Linear 
Protection to Match the Operational Expectations of Synchronous Digital 
Hierarchy, Optical Transport Network, and Ethernet Transport Network 
Operators.  

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 1+1 protection architecture [ITU-T G.870] 

3.1.2 1:n protection architecture [ITU-T G.870] 

3.1.3 1-phase [ITU-T G.870] 

3.1.4 2-phase [ITU-T G.870] 

3.1.5 3-phase [ITU-T G.870] 

3.1.6 active transport entity [ITU-T G.870] 

3.1.7 APS protocol [ITU-T G.870] 

3.1.8 architecture [ITU-T G.870] 

3.1.9 bidirectional protection switching [ITU-T G.780] 

3.1.10 bridge [ITU-T G.870] 

3.1.11 defect [ITU-T G.806] 

3.1.12 failure [ITU-T G.806] 

3.1.13 forced switch [ITU-T G.870] 

3.1.14 hold-off time [ITU-T G.870] 

3.1.15 manual switch [ITU-T G.870] 

3.1.16 non-revertive (protection) operation [ITU-T G.870] 

3.1.17 normal traffic signal [ITU-T G.870] 

3.1.18 permanent bridge [ITU-T G.870] 

3.1.19 protected domain [ITU-T G.870] 

3.1.20 protection [ITU-T G.870] 

3.1.21 protection group [ITU-T G.870] 

3.1.22 protection transport entity [ITU-T G.870]  

3.1.23 revertive (protection) operation [ITU-T G.870] 

3.1.24 selector [ITU-T G.870] 

3.1.25 selector bridge [ITU-T G.870] 

3.1.26 signal [ITU-T G.870] 

3.1.27 signal degrade (SD) [ITU-T G.806] 

3.1.28 signal fail (SF) [ITU-T G.806] 
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3.1.29 standby transport entity [ITU-T G.870] 

3.1.30 subnetwork connection protection [ITU-T G.870] 

3.1.31 switch [ITU-T G.870] 

3.1.32 traffic signal [ITU-T G.870] 

3.1.33 trail [ITU-T G.805] 

3.1.34 trail protection [ITU-T G.870] 

3.1.35 transport entities [ITU-T G.870] 

3.1.36 unidirectional protection switching [ITU-T G.780] 

3.1.37 wait-to-restore time [ITU-T G.870] 

3.1.38 working transport entity [ITU-T G.870] 

3.2 Terms defined in this Recommendation 

This Recommendation defines the following term: 

3.2.1 PSC protocol: A means to coordinate the two ends of the protected domain via the 
exchange of a single message as defined in [IETF RFC 6378]. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

ACH Associated Channel Header 

APC Automatic Protection Coordination 

APS Automatic Protection Switching 

dFOP Failure of Protocol defect 

DNR Do-not-Revert 

DPath Data Path 

EXER Exercise 

FPath Fault Path 

FS Forced Switch 

G-ACh Generic Associated Channel 

LO Lockout of protection 

LSP Label Switched Path 

MPLS-TP  MPLS Transport Profile 

MS Manual Switch 

MS-P Manual Switch to Protection transport entity 

MS-W Manual Switch to Working transport entity 

MT_C MPLS-TP Connection  

MT_CP  MPLS-TP Connection Point 

MT_TT_Sk  MPLS-TP Trail Termination Sink  

NR No Request 
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OAM Operations, Administration and Maintenance 

OC Operator Clear 

OTN Optical Transport Network 

PDU Protocol Data Unit 

PSC Protection State Coordination 

PT Protection Type 

RR Reverse Request 

SD Signal Degrade 

SDH Synchronous Digital Hierarchy 

SD-P Signal Degrade on Protection transport entity 

SD-W Signal Degrade on Working transport entity 

SF Signal Fail 

SF-P Signal Fail on Protection transport entity 

SF-W Signal Fail on Working transport entity 

SNC Subnetwork Connection 

SNCP Subnetwork Connection Protection 

SNC/S SNCP with Sublayer monitoring 

TLV Type Length Value 

WTR Wait-to-Restore 

5 Conventions 

In this Recommendation, the term automatic protection coordination (APC) protocol is used to 
describe the means to coordinate the two ends of the protected domain via the exchange of a single 
message and represents the protection state coordination (PSC) protocol in automatic protection 
switching (APS) mode as defined in [IETF RFC 7271]. This protocol is developed to provide the 
same operator control and experience of APS protocol by modifying and enhancing the PSC 
protocol as described in [IETF RFC 6378].  

6 Protection architecture and characteristics  

Protection switching is a fully allocated protection mechanism that can be used on any topology. It 
is fully allocated in the sense that the route and bandwidth of the protection connection is reserved 
for a selected working connection. To be effective under all possible failures of the working 
connection however, the protection connection must be known to have complete physical diversity 
over all common-failure modes. This may not always be possible. Also, this might require the 
working connection not to follow its shortest path.  

The MPLS-TP linear protection switching architecture is subnetwork connection protection with 
sublayer monitoring (SNC/S) protection as defined in [ITU-T G.808.1]. MPLS-TP trail protection is 
also supported but the functional model is for further study. Other types are for further study.  

6.1 MPLS-TP SNC protection 

MPLS-TP subnetwork connection protection (SNCP) is used to protect a section of a connection 
(e.g., that section where two separate routes are available) within an operator's network or multiple 
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operators' networks. Two independent subnetwork connections exist, which act as working and 
protection transport entities for the (protected) normal traffic signal. 

6.1.1 SNC/S protection 

The MPLS-TP sublayer trail termination functions (i.e., tandem connection termination functions) 
generate/insert and monitor/extract the MPLS-TP operations, administration and maintenance 
(OAM) information to determine the status of the working and protection MPLS-TP sublayer trails. 
See also [ITU-T G.8110.1]. Automatic protection coordination (APC) protocol information is 
transported over the protection subnetwork connection (SNC). The 1+1 unidirectional protection 
can work with or without APC protocol.  

6.2 Switching types  

The protection switching types can be a unidirectional switching type or a bidirectional switching 
type.  

6.2.1 Unidirectional switching type 

In unidirectional switching, only the affected direction of the connection is switched to protection; 
the selectors at each end are independent. This type is applicable for 1+1 MPLS-TP SNC/S 
protection. Unidirectional switching can protect two unidirectional failures or degradations in 
opposite directions on different entities. 

6.2.2 Bidirectional switching type 

In bidirectional switching, both directions of the connection, including the affected direction and the 
unaffected direction, are switched to protection. For bidirectional switching, APC protocol is 
required to coordinate the two endpoints. 

6.3 Operation types 

The protection operation types can be a non-revertive operation type or a revertive operation type. 

1+1 protection is often provisioned as non-revertive operation, as the protection is fully dedicated in 
any case, and this avoids a second "glitch" to the normal traffic signal. There may, however, be 
reasons to provision this to be revertive operation (e.g., so that the normal traffic signal uses the 
"short" path except during failure conditions. Certain operator policies also dictate revertive 
operation even for 1+1). 

1:1 protection is usually revertive operation. In revertive operation the protection transport entity 
can be used for extra traffic during normal operation. Although it is possible to define the protocol 
in a way that would permit non-revertive operation for 1:1 protection, however, since the working 
transport entity is typically more optimized (i.e., from a delay and resourcing perspective) than the 
protection transport entity, it is better to revert and glitch the normal traffic signal when the working 
transport entity is repaired.  

In general, the choice of revertive/non-revertive operation will be the same at both ends of the 
protection group. However, a mismatch of this parameter does not prevent interworking; it just 
would be peculiar for one side to go to wait-to-restore (WTR) state for clearing of switches initiated 
from that side, while the other goes to do-not-revert (DNR) state for its switches. 

6.3.1 Non-revertive operation 

In non-revertive types, the service will not be switched back to the working transport entity if the 
switch requests are terminated. 

In non-revertive operation, normal traffic signal is allowed to remain on the protection transport 
entity even after a switch reason has cleared. This is generally accomplished by replacing the 
previous switch request with a DNR request, which is low priority. 
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