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Recommendation ITU -T G.8021/Y.1341 

Characteristics of Ethernet transport network  

equipment functional blocks 

 

 

Summary 

Recommendation ITU-T G.8021/Y.1341 specifies both the functional components and the 

methodology that should be used in order to specify the Ethernet transport network functionality of 

network elements; it does not specify individual Ethernet transport network equipment. 
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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. 
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applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of 

the Recommendation development process. 
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Introduction  

This Recommendation forms part of a suite of ITU-T Recommendations covering the full 

functionality of Ethernet transport network architecture and equipment (e.g., 

Recommendations ITU-T G.8010/Y.1306 and ITU-T G.8012/Y.1308) and follows the principles 

defined in Recommendation ITU-T G.805. 

This Recommendation specifies a library of basic building blocks and a set of rules by which they 

may be combined in order to describe equipment used in an Ethernet transport network. The building 

blocks are based on atomic modelling functions defined in Recommendations ITU-T G.806 and 

ITU-T G.809. The library comprises the functional building blocks needed to wholly specify the 

generic functional structure of the Ethernet transport network. In order to be compliant with this 

Recommendation, the Ethernet functionality of any equipment which processes at least one of the 

Ethernet transport layers needs to be describable as an interconnection of a subset of these functional 

blocks contained within this Recommendation. The interconnections of these blocks should obey the 

combination rules given. 

The specification method is based on functional decomposition of the equipment into atomic and 

compound functions. The equipment is then described by its equipment functional specification (EFS) 

which lists the constituent atomic and compound functions, their interconnection and any overall 

performance objectives (e.g., transfer delay, availability, etc.). 
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Recommendation ITU-T G.8021/Y.1341 

Characteristics of Ethernet transport network  

equipment functional blocks 

1 Scope 

This Recommendation covers the functional requirements of Ethernet functionality within Ethernet 

transport equipment. 

This Recommendation uses the specification methodology defined in [ITU-T G.806] in general for 

transport network equipment and is based on the architecture of Ethernet layer networks defined in 

[ITU-T G.8010], the interfaces for Ethernet transport networks defined in [ITU-T G.8012], and in 

support of services defined in [ITU-T G.8011]. It also provides processes for Ethernet OAM based 

on [ITU-T G.8013]. The description is generic and no particular physical partitioning of functions is 

implied. The input/output information flows associated with the functional blocks serve for defining 

the functions of the blocks and are considered to be conceptual, not physical. 

The functionality defined in this Recommendation can be applied at user-to-network interfaces 

(UNIs) and network-to-network interfaces (NNIs) of the Ethernet transport network. 

Not every functional block defined in this Recommendation is required for every application. 

Different subsets of functional blocks from this Recommendation and others (e.g., [ITU-T G.783], 

[ITU-T G.798], [ITU-T G.806] and [b-ITU-T I.732]) may be assembled in different ways according 

to the combination rules given in these Recommendations (e.g., [ITU-T G.806]) to provide a variety 

of different capabilities. Network operators and equipment suppliers may choose which functions 

must be implemented for each application. 

The internal structure of the implementation of this functionality (equipment design) need not be 

identical to the structure of the functional model, as long as all the details of the externally observable 

behaviour comply with the equipment functional specification (EFS). 

Equipment developed prior to the production of this Recommendation may not comply with all the 

details in this Recommendation. 

The equipment requirements described in this Recommendation are generic and no particular physical 

partitioning of functions is implied. The input/output information flows associated with the functional 

blocks define the functions of the blocks and are considered to be conceptual, not physical. 

Figure 1-1 presents a summary illustration of the set of atomic functions associated with the Ethernet 

signal transport. These atomic functions may be combined in various ways to support a variety of 

Ethernet services, some of which are illustrated in Appendix I. In order to reduce the complexity of 

the figures, the functions for the processing of management communication channels (e.g., SDH DCC 

or OTH COMMS) are not shown. For DCC or COMMS functions, refer to the specific layer network 

descriptions. 
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Figure 1-1 ï Overview of ITU-T G.8021/Y.1341 atomic model functions 
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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.707]  Recommendation ITU-T G.707/Y.1322 (2007), Network node interface for the 

synchronous digital hierarchy (SDH). 

[ITU-T G.709]  Recommendation ITU-T G.709/Y.1331 (2016), Interfaces for the optical 

transport network (OTN). 

[ITU-T G.783]  Recommendation ITU-T G.783 (2006), Characteristics of synchronous digital 

hierarchy (SDH) equipment functional blocks. 

[ITU-T G.798]  Recommendation ITU-T G.798 (2017), Characteristics of optical transport 

network hierarchy equipment functional blocks. 

[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.809]  Recommendation ITU-T G.809 (2003), Functional architecture of 

connectionless layer networks. 

[ITU-T G.832]  Recommendation ITU-T G.832 (1998), Transport of SDH elements on PDH 

networks ï Frame and multiplexing structures. 

[ITU-T G.7041]  Recommendation ITU-T G.7041/Y.1303 (2016), Generic framing procedure. 

[ITU-T G.7043]  Recommendation ITU-T G.7043/Y.1343 (2004), Virtual concatenation of 

plesiochronous digital hierarchy (PDH) signals. 

[ITU-T G.8001]  Recommendation ITU-T G.8001/Y.1354 (2016), Terms and definitions for 

Ethernet frames over transport. 

[ITU-T G.8010]  Recommendation ITU-T G.8010/Y.1306 (2004), Architecture of Ethernet layer 

networks. 

[ITU-T G.8011]  Recommendation ITU-T G.8011/Y.1307 (2016), Ethernet service 

characteristics. 

[ITU-T G.8012]  Recommendation ITU-T G.8012/Y.1308 (2004), Ethernet UNI and Ethernet 

NNI. 

[ITU-T G.8013]  Recommendation ITU-T G.8013/Y.1731 (2015), OAM functions and 

mechanisms for Ethernet based networks. 

[ITU-T G.8023]  Recommendation ITU-T G.8023 (2018), Characteristics of equipment 

functional blocks supporting Ethernet physical layer and Flex Ethernet 

interfaces. 

[ITU-T G.8031]  Recommendation ITU-T G.8031/Y.1342 (2015), Ethernet linear protection 

switching. 

[ITU-T G.8032]  Recommendation ITU-T G.8032/Y.1344 (2015), Ethernet ring protection 

switching. 
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[ITU-T G.8040]  Recommendation ITU-T G.8040/Y.1340 (2005), GFP frame mapping into 

Plesiochronous Digital Hierarchy (PDH). 

[ITU-T Z.101]  Recommendation ITU-T Z.101 (2016), Specification and Description 

Language (SDL) ï Basic SDL-2010. 

[IEEE 802.1AB] IEEE 802.1AB (2016), IEEE Standard for Local and Metropolitan Area 

Networks: Station and Media Access Control Connectivity Discovery. 

[IEEE 802.1AX] IEEE 802.1AX (2014), IEEE Standard for Local and Metropolitan Area 

Networks: Link Aggregation. 

[IEEE 802.1Q]  IEEE 802.1Q (2014), IEEE Standard for Local and metropolitan area 

networks ï Bridges and Bridged Networks 

[IEEE 802.1X]  IEEE 802.1X (2010), IEEE Standard for Local and metropolitan area 

networks ï Port-Based Network Access Control. 

[IEEE 802.3]  IEEE 802.3 (2015), IEEE Standard for Ethernet  

[MEF 10.3]   MEF Technical Specification 10.3 (2013), Ethernet Service Attributes Phase 3, 

Metro Ethernet Forum. 

[OIF FLEXE IA]  OIF, Flex Ethernet Implementation Agreement 1.1 (2017) 

3 Definitions 

3.1 Terms defined elsewhere 

This Recommendation uses the following terms defined elsewhere: 

3.1.1 access point: [ITU-T G.805], [ITU-T G.809] 

3.1.2 adaptation: [ITU-T G.809] 

3.1.3 adapted information: [ITU-T G.809] 

3.1.4 characteristic information : [ITU-T G.809] 

3.1.5 client/server relationship: [ITU-T G.809] 

3.1.6 connection point: [ITU-T G.805] 

3.1.7 connectionless trail : [ITU-T G.809] 

3.1.8 consequent actions: [ITU-T G.806] 

3.1.9 defect correlations: [ITU-T G.806] 

3.1.10 defects: [ITU-T G.806] 

3.1.11 dual-ended: [ITU-T G.8001] 

3.1.12 Ethernet flow replication point (ETHF_PP): [ITU-T G.8001] 

3.1.13 Ethernet replicated information (ETH_PI) : [ITU-T G.8001] 

3.1.14 Ethernet termination flow replication point (ETHTF_PP) : [ITU-T G.8001] 

3.1.15 flow: [ITU-T G.809] 

3.1.16 flow domain: [ITU-T G.809] 

3.1.17 flow domain flow: [ITU-T G.809] 

3.1.18 flow point: [ITU-T G.809] 

3.1.19 flow point pool: [ITU-T G.809] 

3.1.20 flow termination : [ITU-T G.809] 
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3.1.21 flow termination sink : [ITU-T G.809] 

3.1.22 flow termination source: [ITU-T G.809] 

3.1.23 generic framing procedure (GFP): [ITU-T G.7041] 

3.1.24 jabber: [IEEE 802.3] 

3.1.25 layer network: [ITU-T G.809] 

3.1.26 link : [ITU-T G.805] 

3.1.27 link connection: [ITU-T G.805] 

3.1.28 link flow : [ITU-T G.809] 

3.1.29 MAC frame : [IEEE 802.3] 

3.1.30 media access control (MAC): [IEEE 802.3] 

3.1.31 network: [ITU-T G.809] 

3.1.32 network connection: [ITU-T G.805] 

3.1.33 network flow : [ITU-T G.809] 

3.1.34 network operator: [b-ITU-T M.3208.1] 

3.1.35 network-to-network interface (NNI): [ITU-T G.8001]  

3.1.36 one-way: [ITU-T G.8001] 

3.1.37 ordered set: [IEEE 802.3] 

3.1.38 performance filters: [ITU-T G.806] 

3.1.39 physical layer entity (PHY): [IEEE 802.3] 

3.1.40 port : [ITU-T G.809] 

3.1.41 reference point: [ITU-T G.805] [ITU-T G.809] 

3.1.42 reference points: [ITU-T G.806] 

3.1.43 service provider: [b-ITU-T M.3208.1] 

3.1.44 single-ended: [ITU-T G.8001] 

3.1.45 termination connection point: [ITU-T G.805] 

3.1.46 termination flow point : [ITU-T G.809] 

3.1.47 termination fl ow point pool: Refer to clause 6.3.5.5 of [ITU-T G.8010] 

3.1.48 timing point : [ITU-T G.806] 

3.1.49 traffic conditioning function : [ITU-T G.8001] 

3.1.50 traffic shaping function: [ITU-T G.8001] 

3.1.51 traffic unit : [ITU-T G.809] 

3.1.52 trail : [ITU-T G.805] 

3.1.53 trail termination : [ITU-T G.805] 

3.1.54 transport : [ITU-T G.809] 

3.1.55 transport entity : [ITU-T G.809] 

3.1.56 transport processing function: [ITU-T G.809] 

3.1.57 two-way: [ITU-T G.8001] 

3.1.58 user-to-network interface (UNI): [ITU-T G.8001] 
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3.2 Terms defined in this Recommendation 

None. 

4 Abbreviations and acronyms 

This Recommendation uses the following abbreviations and acronyms: 

1DM  1-way Delay Measurement 

A  Adaptation function 

AI   Adapted Information 

AIS  Alarm Indication Signal 

AP  Access Point 

APP  Access Point Pool 

APS  Automatic Protection Switching 

ATM   Asynchronous Transfer Mode 

BER  Bit Error Ratio 

BN Bandwidth Notification 

BNM Bandwidth Notification Message 

BPDU  Bridge Protocol Data Unit 

BS  Bad Second 

C  Connection Function 

CBR  Constant Bit Rate 

CC  Continuity Check 

CCM  Continuity Check Message 

CFI  Canonical Format Identifier 

CI  Characteristic Information 

CK  Clock 

COMMS Communications channel 

CoS  Class of Service 

CP  Connection Point 

CRC  Cyclic Redundancy Check 

CSF  Client Signal Fail 

D  Data 

DA  Destination Address 

DCC  Data Communication Channel 

DCI  Defect Clear Indication 

DCN  Data Communication Network 

DE  Drop Eligibility 

DEI  Drop Eligible Identifier 

DEG  Degraded 

DEGM  Degraded M 
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DEGTHR Degraded Threshold 

DM  Delay Measurement 

DMM  Delay Measurement Message 

DMR  Delay Measurement Reply 

EC  Ethernet Connection 

ED  Expected Defect  

EDM  Expected Defect Message  

EFS  Equipment Functional Specification 

EPL  Ethernet Private Line 

EPLAN  Ethernet Private Local Area Network 

ESMC  Ethernet Synchronization Message Channel 

ETC  Ethernet Coding 

ETH  Ethernet Media Access Control layer network 

ETH_CI Ethernet Media Access Control Characteristic Information 

ETHD Ethernet MAC layer network Diagnostic function 

ETHDe Ethernet MAC layer network Diagnostic function within MEP 

ETHDi Ethernet MAC layer network Diagnostic function within MIP 

ETHG Ethernet MAC layer network Group 

ETH-m Ethernet MAC layer network ï multiplexing 

ETHx Ethernet MAC layer network at level x (x = path, tandem connection, section) 

ETY  Ethernet physical layer network 

EVC  Ethernet Virtual Connection 

EVPL  Ethernet Virtual Private Line 

EVPLAN Ethernet Virtual Private Local Area Network 

EXI  Extension Header Identifier 

EXM  Extension Header Mismatch 

FCS  Frame Check Sequence 

FD  Flow Domain 

FD  Frame Delay 

FDI  Forward Defect Indication 

FDF  Flow Domain Flow 

FDV  Frame Delay Variation 

FF  Flow Forwarding 

FOP  Failure Of Protocol 

FP  Flow Point 

FPP  Flow Point Pool 

FS  Frame Start 

FT  Flow Termination 

GFP  Generic Framing Procedure 
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GFP-F  Generic Framing Procedure ï Frame mapped 

GFP-T  Generic Framing Procedure ï Transparent mapped 

GNM Generic Notification Message 

GS  Good Second 

GTCS  Group Traffic Conditioning and Shaping 

LAG  Link Aggregation 

LAN  Local Area Network 

LB  LoopBack 

LBM  LoopBack Message 

LBR  LoopBack Reply 

LCAS  Link Capacity Adjustment Scheme 

LCK  Lock 

LF  Lost Frames 

LFD  Loss of Frame Delineation 

LM  Loss Measurement 

LMM   Loss Measurement Message 

LMR  Loss Measurement Reply 

LOC  Loss Of Continuity 

LOS  Loss Of Signal 

LT  Link Trace 

LTM  Link Trace Message 

LTR  Link Trace Reply 

M_SDU Media access control Service Data Unit 

MAC  Media Access Control 

MCC  Maintenance Communication Channel 

ME  Maintenance Entity 

MEG  Maintenance Entity Group 

MEL  Maintenance Entity group Level 

MEP  Maintenance entity group End Point 

MI   Management Information 

MIP  Maintenance entity group Intermediate Point 

MMG  Mismerge 

MP  Maintenance Point 

MPLS  Multi -Protocol Label Switching 

NNI  Network-to-Network Interface 

OAM  Operations, Administration and Maintenance 

ODU  Optical channel Data Unit 

ODUk  Optical channel Data Unit ï order k 

OO  Out of Order 
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OPC  OpCode 

OPU  Optical channel Payload Unit 

OSSP  Organization Specific Slow Protocol 

OTH  Optical Transport Hierarchy 

OTN  Optical Transport Network 

OUI  Organizational Unique Identifier 

P  Priority 

P11s  1544 kbit/s PDH path layer with synchronous 125 ɛs frame structure according to 

[b-ITU-T G.704] 

P12s  2048 kbit/s PDH path layer with synchronous 125 ɛs frame structure according to 

[b-ITU-T G.704] 

P31s  34 368 kbit/s PDH path layer with synchronous 125 ɛs frame structure according to 

[ITU-T G.832] 

P4s  139 264 kbit/s PDH path layer with synchronous 125 ɛs frame structure according to 

[ITU-T G.832] 

PCP  Priority Code Point 

PCS  Physical Convergence Sublayer 

PDH  Plesiochronous Digital Hierarchy 

PDU  Protocol Data Unit 

PFI  Payload FCS Indicator 

PHY  Physical layer entity 

PI  replication Information 

PLM  Payload Mismatch 

POH  Path Overhead 

PP  replication Point 

PP-OS  Preamble, Payload, and Ordered Set information 

PRBS  Pseudo-Random Bit Sequence 

PSI  Payload Structure Identifier 

PT  Payload Type 

PTI  Priority Type Identifier 

QoS  Quality of Service 

R-APS  Ring-Automatic Protection Switching 

REC  Received 

RES  Reserved 

RDI  Remote Defect Indication 

RI  Remote Information 

RP  Remote Point 

RxFCf  Received Frame Count far end 

RxFCl  Received Frame Count local 
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SA  Source Address 

SDH  Synchronous Digital Hierarchy 

SDU  Service Data Unit 

SL  Synthetic Loss 

SLM  Synthetic Loss Message 

SLR  Synthetic Loss Reply 

SNC  Sub-Network Connection 

SSD  Server Signal Degrade 

SSF  Server Signal Fail 

STM-N  Synchronous Transport Module ï level N 

svd  saved 

TA  Target MAC Address 

TCI  Tag Control Information 

TCM  Tandem Connection Monitoring 

TCP  Trail Connection Point 

TCS Traffic Conditioning and Shaping 

TF  Transmitted Frames 

TFP  Termination Flow Point 

TFPP  Termination Flow Point Pool 

TI  Timing Information 

TID  Transaction Identifier 

TLV  Type, Length, Value 

TP  Timing Point 

TPID  Tag Protocol Identifier 

TSD  Trail Signal Degrade 

TSF  Trail Signal Fail 

TST  Test 

TT  Trail Termination 

TTL  Time To Live 

TxFCf  Transmitted Frame Count far end 

TxFCl  Transmitted Frame Count local 

UNI  User-to-Network Interface 

UNL  Unexpected maintenance entity group Level 

UNM  Unexpected Maintenance entity group end point 

UNP  Unexpected Period 

UNPr  Unexpected Priority 

UPI  (Generic Framing Procedure) User Payload Identifier 

UPM  User Payload Mismatch 

VID  Virtual local area network Identifier 
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VC  Virtual Channel (asynchronous transfer mode) or Virtual Container ( synchronous digital 

hierarchy) 

VCAT  Virtual Concatenation 

VC-m  lower order Virtual Channel ï order m 

VC-n  higher order Virtual Channel ï order n 

VC-n-Xc contiguous concatenated Virtual Channel ï order n 

VC-n-Xv virtual concatenated Virtual Channel ï order n 

VLAN   Virtual Local Area Network 

5 Methodology and conventions 

For the basic methodology to describe transport network functionality of network elements, refer to 

clause 5 of [ITU-T G.806]. For Ethernet-specific extensions to the methodology, see clause 5 of 

[ITU-T G.8010].  

All process descriptions in clauses 6, 8 and 9 use the SDL methodology defined in [ITU-T Z.101]. 

Pseudocode in this recommendation uses "switch" statements where each "case" statement is 

exclusive (i.e., "case" statements do not fall through to each other). 

6 Supervision 

The generic supervision functions are defined in clause 6 of [ITU-T G.806]. Specific supervision 

functions for the Ethernet transport network are defined in this clause. 

6.1 Defects 

6.1.1 Summary of detection and clearance conditions for defects 

The defect detection and clearance conditions are based on events. Occurrence or absence of specific 

events may detect or clear specific defects.  

In the following:  

Valid means a received value is equal to the value configured via the MI input interface(s). 

Invalid means a received value is not equal to the value configured via the MI input interface(s). 

The events defined for this Recommendation are summarized in Table 6-1. Events, other than APS 

or R-APS events are generated by processes in the ETHx_FT_Sk function as defined in clause 9.2.1.2. 

APS events are generated by the subnetwork connection protection process as defined in clause 9.1.2. 

R-APS events are generated by the ring protection control process as defined in clause 9.1.3. These 

processes define the exact conditions for these events, Table 6-1 only provides a quick overview.  

Table 6-1 ï Overview of events 

Event Meaning 

unexpMEL Reception of a CCM frame with an invalid MEL value 

unexpMEG Reception of a CCM frame with an invalid MEG value, but with a valid MEL value 

unexpMEP Reception of a CCM frame with an invalid MEP value, but with valid MEL and MEG 

values 

unexpPeriod Reception of a CCM frame with an invalid periodicity value, but with valid MEL, 

MEG and MEP values 
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unexpPriority Reception of a CCM frame with an invalid priority value, but with valid MEL, MEG, 

MEP and periodicity values 

expCCM[i] Reception of a CCM frame with valid MEL, MEG, MEP and periodicity values, 

where an MEP is indexed by "i" 

RDI[i]=x  Reception by an MEP indexed by "i" of a CCM frame with valid MEL, MEG, MEP 

and periodicity values and the RDI flag set to x; where x=0 (remote defect clear) and 

x=1 (remote defect set) 

LCK Reception of a LCK frame 

AIS Reception of an AIS frame 

CSF-LOS Reception of a CSF frame that indicates a client loss of signal 

CSF-FDI Reception of a CSF frame that indicates a client forward defect indication 

CSF-RDI Reception of a CSF frame that indicates a client reverse defect indication 

BS Bad second, a second in which the lost frame ratio exceeds the degraded threshold 

(MI_LM_DEGTHR)  

expAPS Reception of a valid APS frame 

expRAPS Reception of a valid R-APS frame 

APSw Reception of an APS frame from the working transport entity 

APSb Reception of an APS frame with incompatible "B" bit value 

APSr Reception of an APS frame with incompatible "Requested Signal" value (NOTE) 

RAPSpm Reception by the RPL owner of an R-APS(NR, RB) frame with a node ID that differs 

from its own 

NOTE ï One way to detect this event is to detect that the transmitted "Requested Signal" and the received 

"Requested Signal" values differ, for example in case traffic switching occurs due to a local request. 

The occurrence or absence of these events may detect or clear a defect. An overview of the conditions 

is given in Table 6-2. The notation "#event=x (K*period)" is used to indicate the occurrence of 

x events within the period as specified between the brackets; 3.25ÒKÒ3.5.  

Table 6-2 gives a quick overview of the detection and clearance conditions for the various defects. In 

the following clauses 6.1.2, 6.1.3, 6.1.4 and 6.1.5 the precise conditions are specified using SDL 

diagrams.  

Table 6-2 ï Overview of defect detection and clearance 

Defect Defect detection Defect clearance 

dLOC[]  #expCCM[] == 0 (K*MI_CC_Period) expCCM[] 

dUNL unexpMEL #unexpMEL == 0 (K*CCM_Period) 

dUNPr unexpPriority #unexpPriority == 0 (K*CCM_Period) 

dMMG unexpMEG #unexpMEG == 0 (K*CCM_Period) 

dUNM unexpMEP #unexpMEP == 0 (K*CCM_Period) 

dUNP unexpPeriod #unexpPeriod == 0 (K*CCM_Period) 

dRDI[] RDI[]  == 1 RDI[]  == 0 

dAIS AIS #AIS == 0 (K*AIS_Period) 

dLCK LCK #LCK == 0 (K*LCK Period) 
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Table 6-2 ï Overview of defect detection and clearance 

Defect Defect detection Defect clearance 

dCSF-LOS CSF-LOS 
#CSF-LOS == 0  

(K* CSF_Period or CSF-DCI) 

dCSF-FDI CSF-FDI 
#CSF-FDI == 0  

(K* CSF_Period or CSF-DCI) 

dCSF-RDI CSF-RDI 
#CSF-RDI == 0  

(K* CSF_Period or CSF-DCI) 

dDEG #BadSecond == 1  

(MI_LM_DEGM*1second) 

#BadSecond == 0  

(MI_LM_M*1second) 

dFOP-CM APSw  #APSw == 0 (K*normal APS Period) 

dFOP-PM APSb or RAPSpm expAPS or #RAPSpm == 0  

(K*long R-APS frame interval) 

dFOP-NR APSr continues more than 50ms expAPS 

dFOP-TO #expAPS==0 (K * long APS interval) or 

#expRAPS==0 (K * long R-APS frame 

interval) 

expAPS or expRAPS 

Note that for the case of CCM_Period, AIS_Period, LCK_Period, and CSF_Period the values for the 

CCM, AIS, LCK, and CSF periods are based on the periodicity as indicated in the CCM, AIS, LCK, 

or CSF frame that triggered the timer to be started.  

For dUNL, dMMG, dUNM, dUNP, dUNPr there may be multiple frames received detecting the same 

defect but carrying a different periodicity. In that case the longest received period will be used. See 

the detailed descriptions below.  
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6.1.2 Continuity supervision 

 

Figure 6-1 ï dLOC[] detection and clearance process 

6.1.2.1 Loss of continuity defect (dLOC[])  

The loss of continuity defect is calculated at the ETH layer. It monitors the presence of continuity in 

ETH trails.  

Its detection and clearance are defined in Figure 6-1. The timer in Figure 6-1 is set to 

K*MI_CC_Period, where MI_CC_Period corresponds to the configured CCM period and K is such 

that 3.25ÒKÒ3.5.  

NOTE ï The dLOC entry/exit criteria defined in this version of the Recommendation are different to those 

defined in previous versions of this Recommendation (i.e., the 2007 and 2010 versions), because they have 

been aligned with those defined in clause 21 of [IEEE 802.1Q]. This change impacts only the conditions for 

defect detection and therefore does not affect interoperability between equipment compliant with this version 

of the Recommendation (and/or with clause 21 of [IEEE 802.1Q]) and those compliant with older versions of 

this Recommendation. 
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6.1.3 Connectivity supervision 

 

Figure 6-2 ï Defect detection and clearance process for dUNL, dMMG, dUNM, dUNP, 

dUNPr, dAIS, dLCK , and dCSF 

Figure 6-2 shows a generic state diagram that is used to detect and clear the dUNL, dMMG, dUNM, 

dUNP, dUNPr, dAIS, dLCK and dCSF defects. In this diagram <Defect> needs to be replaced with 

the specific defect and <Event> with the specific event related to this defect. Furthermore, in 

Figure 6-2, 3.25ÒKÒ3.5.  

Figure 6-2 shows that the timer is set based on the last received period value, unless an earlier OAM 

frame triggering <Event> (and therefore the detection of <Defect>) carried a longer period. As a 

consequence clearing certain defects may take more time than necessary. 
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6.1.3.1 Unexpected MEL defect (dUNL) 

The unexpected MEL defect is calculated at the ETH layer. It monitors the connectivity in a 

maintenance entity group. 

Its detection and clearance are defined in Figure 6-2. The <Defect> in Figure 6-2 is dUNL. The 

<Event> in Figure 6-2 is the unexpMEL event (generated by the CCM reception process in 

clause 8.1.7.3) and the period is the period carried in the CCM frame that triggered this event, unless 

an earlier CCM frame triggering an unexpMEL event carried a greater period.  

6.1.3.2 Mismerge defect (dMMG) 

The mismerge defect is calculated at the ETH layer. It monitors the connectivity in a maintenance 

entity group. 

Its detection and clearance are defined in Figure 6-2. The <Defect> in Figure 6-2 is dMMG. The 

<Event> in Figure 6-2 is the unexpMEG event (as generated by the CCM reception process in 

clause 8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless 

an earlier CCM frame triggering an unexpMEG event carried a greater period.  

6.1.3.3 Unexpected MEP defect (dUNM) 

The unexpected MEP defect is calculated at the ETH layer. It monitors the connectivity in a 

maintenance entity group. 

Its detection and clearance are defined in Figure 6-2. The <Defect> in Figure 6-2 is dUNM. The 

<Event> in Figure 6-2 is the unexpMEP event (as generated by the CCM reception process in 

clause 8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless 

an earlier CCM frame triggering an unexpMEP event carried a greater period.  

6.1.3.4 Degraded signal defect (dDEG) 

This defect is only defined for point-to-point ETH connections. 
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Figure 6-3 ï dDEG detection and clearance process  

The degraded signal defect is calculated at the ETH layer. It monitors the connectivity of an ETH trail.  

Its detection and clearance are defined in Figure 6-3. 

Every second the state machine receives the one-second counters for near end received and 

transmitted frames and determines whether the second was a bad second. The defect is detected if 

there are MI_LM_DEGM consecutive bad seconds and cleared if there are MI_LM_M consecutive 

good seconds.  

In order to declare a bad second the number of transmitted frames must exceed a threshold 

(MI_LM_TFMIN). Furthermore, if the frame loss ratio (lost frames/transmitted frames) is greater 

than MI_LM_DEGTHR, a bad second is declared.  

6.1.4 Protocol supervision 

6.1.4.1 Unexpected periodicity defect (dUNP) 

The unexpected periodicity defect is calculated at the ETH layer. It detects the configuration of 

different periodicities at different MEPs belonging to the same MEG. 
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Its detection and clearance are defined in Figure 6-2. The <Defect> in Figure 6-2 is dUNP. The 

<Event> in Figure 6-2 is the unexpPeriod event (as generated by the CCM reception process in 

clause 8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless 

an earlier CCM frame triggering an unexpPeriod event carried a greater period.  

6.1.4.2 Unexpected priority defect (dUNPr) 

The unexpected priority defect is calculated at the ETH layer. It detects the configuration of different 

priorities for CCM at different MEPs belonging to the same MEG.  

Its detection and clearance are defined in Figure 6-2. The <Defect> in Figure 6-2 is dUNPr. The 

<Event> in Figure 6-2 is the unexpPriority event (as generated by the CCM reception process in 

clause 8.1.7.3) and the period is the period carried in the CCM frame that triggered the event, unless 

an earlier CCM frame triggering an unexpPriority event carried a greater period.  

6.1.4.3 Protection protocol supervision 

6.1.4.3.1 Linear or ring protection failure of protocol provisioning mismatch (dFOP-PM) 

The failure of protocol provisioning mismatch defect is calculated at the ETH layer. It monitors the 

provisioning mismatch of: 

Å linear protection by comparing B bits of the transmitted and the received APS protocol, or 

Å ring protection by comparing the node ID of the RPL owner and the node ID in a received 

R-APS(NR, RB) frame. 

Its detection and clearance are defined in Table 6-2. dFOP-PM is detected: 

Å in the case of linear protection, on receipt of an APSb event and cleared on receipt of an 

expAPS event. These events are generated by the subnetwork connection protection process 

(clause 9.1.2), or 

Å in the case of ring protection, on receipt of an RAPSpm event and cleared on receipt of no 

RAPSpm event during K times the long R-APS frame intervals defined in [ITU-T G.8032], 

where 3.25ÒKÒ3.5. These events are generated by the ring protection control process 

(clause 9.1.3). 

6.1.4.3.2 Linear protection failure of protocol no response (dFOP-NR) 

The failure of protocol no response defect is calculated at the ETH layer. It monitors incompletion of 

protection switching by comparing the transmitted "Requested Signal" values and the received 

"Requested Signal" in the APS protocol. 

Its detection and clearance are defined in Table 6-2. dFOP-NR is detected when an APSr event 

continues for more than 50ms and it is cleared on receipt of the expAPS event. These events are 

generated by the subnetwork connection protection process (clause 9.1.2). This defect is not applied 

in the case of a unidirectional protection switching operation. 

6.1.4.3.3 Linear protection failure of protocol configuration mismatch (dFOP-CM) 

The failure of protocol configuration mismatch defect is calculated at the ETH layer. It monitors 

working and protection configuration mismatch by detecting the receipt of the APS protocol from the 

working transport entity. 

Its detection and clearance are defined in Table 6-2. dFOP-CM is detected on receipt of an APSw 

event and cleared on receipt of no APSw event during K times the normal APS transmission period 

defined in [ITU-T G.8031], where 3.25ÒKÒ3.5. These events are generated by the subnetwork 

connection protection process (clause 9.1.2). 
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6.1.4.3.4 Linear or ring protection failure of protocol time out (dFOP-TO) 

The failure of protocol time out defect is calculated at the ETH layer. It monitors the time out defect of: 

Å linear protection by detecting the prolonged absence of expected APS frames, or 

Å ring protection by detecting the prolonged absence of expected R-APS frames. 

Its detection and clearance are defined in Table 6-2. 

In the case of linear protection, dFOP-TO is detected on receipt of no expAPS event during K times 

the long APS interval defined in [ITU-T G.8031] (where K >= 3.5). dFOP-TO is cleared on receipt 

of an expAPS event. These events are generated by the subnetwork connection protection process 

(clause 9.1.2). 

In the case of ring protection, dFOP-TO is detected on receipt of no expRAPS event during K times 

the long R-APS frame intervals defined in [ITU-T G.8032] (where K>=3.5). dFOP-TO is cleared on 

receipt of an expRAPS event. These events are generated by the ring protection control process 

(clause 9.1.3). 

6.1.5 Maintenance signal supervision 

6.1.5.1 Remote defect indicator defect (dRDI[]) 

The remote defect indicator defect is calculated at the ETH layer. It monitors the presence of an RDI 

maintenance signal. 

dRDI is detected on receipt of the RDI[]=1 event and cleared on receipt of the RDI[]=0 event. These 

events are generated by the CCM reception process.  

6.1.5.2 Alarm indication signal defect (dAIS) 

The alarm indication signal defect is calculated at the ETH layer. It monitors the presence of an AIS 

maintenance signal. 

Its detection and clearance conditions are defined in Figure 6-2. The <Defect> in Figure 6-2 is dAIS. 

The <Event> in Figure 6-2 is the AIS event (as generated by the AIS reception process in 

clause 9.2.1.2) and the period is the period carried in the AIS frame that triggered the event, unless 

an earlier AIS frame carried a greater period.  

6.1.5.3 Locked defect (dLCK) 

The locked defect is calculated at the ETH layer. It monitors the presence of a locked maintenance 

signal. 

Its detection and clearance conditions are defined in Figure 6-2. The <Defect> in Figure 6-2 is dLCK. 

The <Event> in Figure 6-2 is the LCK event (as generated by the LCK reception process 

in clause 9.2.1.2) and the period is the period carried in the LCK frame that triggered the event, unless 

an earlier LCK frame carried a greater period.  

6.1.5.4 Client signal fail  defect (dCSF) 

The CSF (CSF-LOS, CSF-FDI, and CSF-RDI) defect is calculated at the ETH layer. It monitors the 

presence of a CSF maintenance signal. 

Its detection and clearance conditions are defined in Figure 6-2. The <Defect> in Figure 6-2 is 

dCSF-LOS, dCSF-FDI, or dCSF-RDI. The <Event> in Figure 6-2 is the CSF event (as generated by 

the CSF extract process in clause 8.1.17) and the period is the period carried in the CSF frame that 

triggered the event, unless an earlier CSF frame carried a greater period.  
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The <Clear_event> in Figure 6-2 is the CSF event which indicates defect clear indication (DCI).  

6.2 Consequent actions 

For consequent actions see [ITU-T G.806] and the specific atomic functions. 

6.3 Defect correlations 

For defect correlations see the specific atomic functions. 

6.4 Performance filters 

6.4.1 One-second performance monitoring filters associated with counts 

For further study. 

6.4.2 Performance monitoring filters associated with gauges 

For further study. 

7 Information flow across reference points 

See clause 7 of [ITU-T G.806] for the generic description of information flow. For Ethernet-specific 

information flow, see the description of the functions in clause 9. 

8 Generic processes for Ethernet equipment 

This clause defines processes specific to equipment supporting the Ethernet transport network. 

8.1 OAM related processes 

8.1.1 OAM MEL filter  
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Figure 8-1 ï OAM MEL filter process  

The OAM MEL filter process filters incoming ETH OAM traffic units based on the MEL they carry. 

All traffic units with an MEL equal to or lower than the MEL provided by the MI_MEL signal are 

discarded.  

The criteria for filtering depends on the values of the fields in the M_SDU field of the ETH_CI_D 

signal. 

The ETH OAM traffic unit and complementing P and DE signals will be filtered, if 

Å length/type field = OAM EtherType (89-02 as defined in clause 10 of [ITU-T G.8013]), and 

Å MEL field <= MI_MEL 

Figure 8-1 shows the OAM MEL filter process for multiple ports. Figure 8-2 shows the filtering 

process that is running per port.  
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Figure 8-2 ï OAM MEL filter behaviour  

8.1.2 LCK generation process 
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Figure 8-3 ï LCK generation process 

The LCK generation process generates ETH_CI traffic units where the ETH_CI_D signal contains 

the LCK signal. Figure 8-4 defines the behaviour of the LCK generation process. 
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Figure 8-4 ï LCK generation behaviour  

The LCK generation process continuously generates LCK traffic units; every time the timer expires 

an LCK traffic unit will be generated. The period between two consecutive traffic units is determined 

by the MI_LCK_Period input signal. Allowed values are defined in Table 8-1. 

Table 8-1 ï LCK period values 

3-bits Period value Comments 

000-011 Invalid value Invalid value for LCK PDUs 

100 1s 1 frame per second 

101 Invalid value Invalid value for LCK PDUs 

110 1 min 1 frame per minute 

111 Invalid value Invalid value for LCK PDUs 

The ETH_CI_D signal contains a source and destination address field and an M_SDU field. The 

format of the M_SDU field for LCK traffic units is defined in clauses 9.1 and 9.8 of [ITU-T G.8013]. 

The MEL in the M_SDU field is determined by the MI_Client_MEL input parameter.  

The values of the source and destination address fields in the ETH_CI_D signal are determined by 

the local MAC address (SA) and the multicast class 1 DA as described in [ITU-T G.8013] (DA). The 

value of the multicast class 1 DA is 01-80-C2-00-00-3x, where x is equal to MI_Client_MEL as 
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defined in clause 10.1 of [ITU-T G.8013]. The value of MI_MEP_MAC should be a valid unicast 

MAC address.  

The periodicity (as defined by MI_LCK_Period) is encoded in the three least significant bits of the 

flags field in the LCK PDU using the values from Table 8-1. 

The LCK (SA, Client_MEL, Period) function generates an LCK traffic unit with the SA, MEL and 

period fields defined by the values of the parameters. Figure 8-5 below shows the ETH_CI_D signal 

format resulting from the function call from Figure 8-4: 

OAM=LCK( 

MI_MEP_MAC,  

MI_Client_MEL,  

MI_LCK_Period 

)  

 

Figure 8-5 ï LCK traffic unit  

The value of the ETH_CI_P signal associated with the generated LCK traffic units is defined by the 

MI_LCK_Pri input parameter; valid values are in the range 0-7. 

The value of the ETH_CI_DE signal associated with the generated LCK traffic units is always set to 

drop ineligible.  

8.1.3 Selector process 
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Figure 8-6 ï Selector process 

The selector process selects the valid signal from the input of the normal ETH_CI signal or the 

ETH_CI LCK signal (as generated by the LCK generation process). The normal signal is blocked if 

MI_Admin_State is LOCKED. The behaviour is defined in Figure 8-7. 
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Figure 8-7 ï Selector behaviour 

8.1.4 AIS insert process 
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Figure 8-8 ï AIS insert process 

Figure 8-8 shows the AIS insert process symbol and Figure 8-9 defines the behaviour. If the aAIS 

signal is true, the AIS insert process continuously generates ETH_CI traffic units where the 

ETH_CI_D signal contains the AIS signal until the aAIS signal is false. The generated AIS traffic 

units are inserted in the incoming stream, i.e., the output stream contains the incoming traffic units 

and the generated AIS traffic units. 
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Figure 8-9 ï AIS insert behaviour 

The period between consecutive AIS traffic units is determined by the MI_AIS_Period parameter. 

Allowed values are once per second and once per minute; the encoding of these values is defined in 

Table 8-2. Note that this encoding is the same as for the LCK generation process.  

Table 8-2 ï AIS period values 

3-bits Period Value Comments 

000-011 Invalid Value Invalid value for AIS PDUs 

100 1s 1 frame per second 

101 Invalid Value Invalid value for AIS PDUs 

110 1 min 1 frame per minute 

111 Invalid Value Invalid value for AIS PDUs 

The ETH_CI_D signal contains a source and destination address field and an M_SDU field. The 

format of the M_SDU field for AIS traffic units is defined in clauses 9.1 and 9.7 of [ITU-T G.8013]. 

The MEL in the M_SDU field is determined by the MI_Client_MEL input parameter. 
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The values of the source and destination address fields in the ETH_CI_D signal are determined by 

the local MAC address (SA) and the multicast class 1 DA as described in [ITU-T G.8013] (DA). The 

value of the multicast class 1 DA is 01-80-C2-00-00-3x, where x is equal to MI_Client_MEL as 

defined in clause 10.1 of [ITU-T G.8013]. The value of MI_MEP_MAC should be a valid unicast 

MAC address.  

The periodicity (as defined by MI_AIS_Period) is encoded in the three least significant bits of the 

flags field in the AIS PDU using the values from Table 8-2. 

The AIS (SA, Client_MEL, Period) function generates an AIS traffic unit with the SA, MEL and 

period fields defined by the values of the parameters. Figure 8-10 below shows the ETH_CI_D signal 

format resulting from the function call from Figure 8-9: 

OAM=AIS( 

MI_MEP_MAC,  

MI_Client_MEL,  

MI_AIS_Period 

)  

 

Figure 8-10 ï AIS traffic unit  

The value of the ETH_CI_P signal associated with the generated AIS traffic units is defined by the 

MI_AIS_Pri input parameter; valid values are in the range 0-7. 

The value of the ETH_CI_DE signal associated with the generated AIS traffic units is always set to 

drop ineligible. 

8.1.5 APS insert process 
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Figure 8-11 ï APS insert process 
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The APS insert process encodes the ETH_CI_APS (APS input signal in Figure 8-11) signal into the 

ETH_CI_D signal of an ETH_CI traffic unit; the resulting APS traffic unit is inserted into the stream 

of incoming traffic units, i.e., the outgoing stream consists of the incoming traffic units and the 

inserted APS traffic units. The ETH_CI_APS signal contains the APS specific information as defined 

in clause 11.1 of [ITU-T G.8031] (APS format). The behaviour is defined in Figure 8-12. 

 

Figure 8-12 ï APS insert behaviour 

The ETH_CI_D signal contains a source and destination address field and an M_SDU field. The 

format of the M_SDU field for APS traffic units is defined in clauses 9.1 and 9.10 of [ITU-T G.8013]. 

The MEL in the M_SDU field is determined by the MI_MEL input parameter.  

The values of the source and destination address fields in the ETH_CI_D signal are determined by 

the local MAC address (SA) and the multicast class 1 DA as described in [ITU-T G.8013] (DA). The 

value of the multicast class 1 DA is 01-80-C2-00-00-3x, where x is equal to MI_MEL as defined in 

clause 10.1 of [ITU-T G.8013]. The value of MI_MEP_MAC should be a valid unicast MAC address.  

The APS(SA, MEL, APS) function generates an APS traffic unit with the SA, MEL and APS fields 

defined by the values of the parameters. Figure 8-13 below shows the ETH_CI_D signal format 

resulting from the function call from Figure 8-12: 

OAM=APS( 

MI_MEP_MAC, 

MI_MEL, 

APS 

) 
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Figure 8-13 ï APS traffic unit  

The value of the ETH_CI_P signal associated with the generated APS traffic units is determined by 

the MI_APS_Pri input parameter; valid values are in the range 0-7.  

The value of the ETH_CI_DE signal associated with the generated APS traffic units is always set to 

drop ineligible. 

8.1.6 APS extract process 
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Figure 8-14 ï APS extract process 

The APS extract process extracts ETH_CI_APS signals from the incoming stream of ETH_CI traffic 

units. ETH_CI_APS signals are only extracted if they belong to the MEL as defined by the MI_MEL 

input parameter.  

If an incoming traffic unit is an APS traffic unit belonging to the MEL defined by MI_MEL, the 

ETH_CI_APS signal will be extracted from this traffic unit and the traffic unit will be filtered. The 

ETH_CI_APS is the APS specific information contained in the received traffic unit. All other traffic 

units will be transparently forwarded. The encoding of the ETH_CI_D signal for APS frames is 

defined in clause 9.10 of [ITU-T G.8013].  

The criteria for filtering are based on the values of the fields within the M_SDU field of the 

ETH_CI_D signal: 

Å length/type field equals the OAM EtherType (89-02) 

Å MEL field equals MI_MEL 

Å OAM type equals APS (39), as defined in clause 9.1 of [ITU-T G.8013]. 

This is defined in Figure 8-15. The function APS(D) extracts the APS specific information from the 

received traffic unit.  
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Figure 8-15 ï APS extract behaviour 

8.1.7 Continuity check (CC) processes 

8.1.7.1 Overview 
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Figure 8-16 ï Overview of processes involved with continuity check  
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Figure 8-16 gives an overview of the processes involved in the CC. The CCM generation process 

generates the CCM frames if MI_CC_Enable is true. The MI_MEG_ID and MI_MEP_ID are the 

MEG and MEP IDs of the MEP itself and these IDs are carried in the CCM frame. The CCM frames 

are generated with a periodicity determined by MI_CC_Period and with a priority determined by 

MI_CC_Pri. If MI_LMC_Enable is set the CCM frames will also carry loss measurement 

information. The generated CCM traffic units are inserted in the flow of ETH_CI by the OAM MEP 

source insertion process.  

The CCM frames pass transparently through MIPs.  

The OAM MEP sink extraction process extracts the CCM unit from the flow of ETH_CI and the 

CCM reception process processes the received CCM traffic unit. It compares the received MEG ID 

with the provisioned MI_MEG_ID, and the received MEP_ID with the provisioned 

MI_PeerMEP_ID[], that contains the list of all expected peer MEPs in the MEG. Based on the 

processing of this frame one or more events may be generated that serve as input for the defect 

detection process (not shown in Figure 8-16).  

RDI information is carried in the CCM frame based upon the RI_CC_RDI input. It is extracted in the 

CCM reception process.  

8.1.7.2 CCM generation process 
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Figure 8-17 ï CCM generation behaviour 

Figure 8-17 shows the state diagram for the CCM generation process. The CCM generation process 

can be enabled and disabled using the MI_CC_Enable signal, where the default value is FALSE.  

The CCM generation process generates and transmits an OAM frame every MI_CC_Period. The 

allowed values for MI_CC_Period are defined in Table 8-3. 

Table 8-3 ï CCM period values  

3-bits Period value Comments 

000 Invalid value Invalid value for CCM PDUs 

001 3.33ms 300 frames per second 

010 10ms 100 frames per second 

011 100ms 10 frames per second 
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100 1s 1 frame per second 

101 10s 6 frames per minute 

110 1 min 1 frame per minute 

111 10 min 6 frame per hour 

The ETH_CI_D signal contains a source and destination address field and an M_SDU field. The 

format of the M_SDU field is defined in clauses 9.1 and 9.2 of [ITU-T G.8013].  

The value of the destination address field (DA) is the multicast class 1 DA as described in 

[ITU-T G.8013]. The value of the multicast class 1 DA is 01-80-C2-00-00-3x, where x is equal to 

MI_MEL as defined in clause 10.1 of [ITU-T G.8013]. This x will be filled in later by the OAM MEP 

insertion process and will be undefined in this process. The value of the source address will be filled 

in later by the OAM MEP insertion process and will be undefined in this process.  

The M_SDU field contains a CCM PDU. Figure 8-18 below shows the M_SDU field where the CCM 

specific values are shown. It shows the traffic unit resulting from the function call in Figure 8-17: 

OAM=CCM( 

  MI_CC_MEG, 

  MI_CC_MEP, 

  MI_CC_Period, 

  RI_CC_RDI, 

  TxFCl, 

  RI_CC_RxFCl, 

  RI_CC_TxFCf 

)   

, or if !MI_LM C_Enable: 

OAM=CCM( 

  MI_CC_MEG, 

  MI_CC_MEP, 

  MI_CC_Period, 

  RI_CC_RDI, 

  0, 

  0, 

  0 

)  

The value of the ETH_CI_P signal associated with the generated CCM traffic unit is defined by the 

MI_CC_Pri input parameter; valid values are in the range 0-7. 

The value of the ETH_CI_DE signal associated with the generated CCM traffic units is always set to 

drop ineligible (0). 



- 38 - 

SG15-TD156R1/PLEN 

 

Figure 8-18 ï CCM traffic unit  
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8.1.7.3 CCM reception process 

  

Figure 8-19 ï CCM reception behaviour 
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The CCM reception process processes CCM OAM frames. It checks the various fields of the frames 

and generates the corresponding events (as defined in clause 6). If the version, MEL, MEG, MEP and 

period are valid, the values of the frame counters are sent to the performance counter process.  

Note that unexpPriority event does not prevent the CCM from being processed, since the MEL, MEG, 

MEP and period are as expected.  

8.1.7.4 Counter process 

This process counts the number of transmitted and received frames. 

The counter process for CCM generation forwards data frames and counts all transmitted ETH_AI 

frames with priority (P) (i.e., ETH_AI_P) equal to MI_CC_Pri and Drop Eligibility (DE) 

(i.e., ETH_AI_DE) equal to <false (0)>. The D, P and DE signals are forwarded unchanged as 

indicated by the dotted lines in Figure 8-16. 

 

Figure 8-20 ï Counter behaviour for CCM generation 

The counter process for CCM reception receives ETH_CI and forwards them as ETH_AI traffic units. 

It counts this number of received ETH_AI traffic units that have priority (P) (i.e., ETH_AI_P) equal 

to MI_CC_Pri and drop eligibility (DE) (i.e., ETH_AI_DE) equal to <false (0)>.  



- 41 - 

SG15-TD156R1/PLEN 

 

Figure 8-21 ï Counter behaviour for CCM reception 

8.1.7.5 Proactive loss measurement (LMp) process 

This process calculates the number of transmitted and lost frames per second. 
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Figure 8-22 ï LM process behaviour 

It processes the TxFCf, RxFCb, TxFCb, RxFCl values and determines the number of transmitted 

frames and the number of lost frames. Every second, the number of transmitted and lost frames in 

that second are sent to the performance monitoring and defect generation processes.  
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8.1.8 Loopback (LB) processes 

8.1.8.1 Overview 

Figure 8-23 shows the different processes inside MEPs and MIPs that are involved in the loopback 

protocol. 

The MEP on-demand OAM source insertion process is defined in clause 9.4.1.1, the MEP on-demand 

OAM sink extraction process in clause 9.4.1.2, the MIP on-demand OAM sink extraction process in 

clause 9.4.2.2, and the MIP on-demand OAM source insertion process in clause 9.4.2.1. In summary, 

they insert and extract ETH_CI OAM signals into and from the stream of ETH_CI_D traffic units 

and the complementing P and D signals going through an MEP and MIP; the extraction is based on 

MEL and OpCode. Furthermore, the insertion process inserts the correct MEL and SA values in the 

OAM traffic units. The other processes are defined in this clause. 
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Figure 8-23 ï Overview of processes involved with loopback 

The LBM protocol is controlled by the LB control process. There are three possible MI signals that 

can trigger the LB protocol: 

Å MI_LB_Discover( P): To discover the MAC addresses of the other MEPs in the same MEG. 

Å MI_LB_Series(DA,DE,P,N,Length,Period): to send a series of N LB messages to a particular 

MEP/MIP; these LB messages are generated every "Period". 

Å MI_LB_Test(DA,DE,P,Pattern,Length,Period): to send a series of LB messages carrying a 

test pattern to a particular MEP; these LB messages are generated every "Period" until the 

MI_LB_Test_Terminate signal is received.  

The details are described later in this clause.  

The LBM control protocol triggers the LBM generation process to generate an LBM traffic unit that 

is received and forwarded by MIPs and received by MEPs in the same MEG. The LBM control 

process controls the number of LBM generated and the period between consecutive LBM traffic units. 

The LBM MIP/MEP reception processes process the received LBM traffic units and as a result the 

LBR generation process may generate an LBR traffic unit in response. The LBR reception process 
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receives and processes the LBR traffic units. The source address (SA), transaction ID (TID) and TLV 

values are given to the LBM control process.  

The LBM control process processes these received values to determine the result of the requested LB 

operation. The result is communicated back using the following MI signals: 

Å MI_LB_Discover_Result(MACs): reports back the MACs that have responded with a valid 

LBR.  

Å MI_LB_Series_Result(REC,OO): reports back the total number of received LBR frames 

(REC), as well as counts of specific errors: 

ï OO: number of LBR traffic units that were received out of order (OO).  

Å MI_LB_Test_Result(Sent, REC, CRC, BER, OO): reports back the total number of LBM 

frames sent (Sent) as well as the total number of LBR frames received (REC); for the latter 

counts of specific errors are reported: 

ï CRC: number of LBR frames where the CRC in the pattern failed. 

ï BER: number of LBR frames where there was a bit error in the pattern. 

ï OO: number of LBR frames that were received out of order. 

The detailed functionality of the various processes is defined below.  

8.1.8.2 LB control process 

The LB control process can receive several MI signals to trigger the LB protocol; this is shown in 

Figure 8-24. 

  

Figure 8-24 ïLB control behaviour 

Figure 8-25 shows the behaviour if the MI_LB_Discover signal is received. 

Figure 8-26 shows the behaviour if the MI_LB_Series signal is received. 

Figure 8-27 shows the behaviour if the MI_LB_Test signal is received.  

NOTE ï The state machine (Figure 8-24 combined with Figures 8-25, 8-26 and 8-27) shows that the 

LB_Discover, LB_Series and LB_Test actions are mutually exclusive. Furthermore, a new instantiation of any 

of these actions cannot be initiated until the current action is finished. 
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MI_LB_Discover behaviour 

  

Figure 8-25 ï LB control discover behaviour 

Figure 8-25 shows the behaviour when an MI_LB_Discover(DE,P) signal is received.  

First the LBM generation process is requested to generate an LBM frame by sending the 

LBM(01-80-c2-00-00-3x, P, 0, Null, TID) signal to the LBM generation process. The DA is set to 

the class 1 multicast address as defined in [ITU-T G.8013], where the last part (x) will be overwritten 

with MEL by the OAM MEP insertion process. There are no TLVs included, hence the TLV 

parameter is set to Null.  

After triggering the transmission of the LBM frame, received RI_LBR is processed for 5 seconds 

(as governed by the timer). Every time the RI_LBR(SA,rTLV,TID) is received the SA is stored in 

the set of received MACs.  

After 5 seconds all the received SAs are reported back using the MI_LB_Discover_Result(MACs) 

signal and the LBM control process returns to the Init state.  
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MI_LB_Series behaviour 

 

Figure 8-26 ï LB control series behaviour 

Figure 8-26 defines the behaviour of the LB control process after the reception of the 

MI_LB_Series(DA,DE,P,N,Length,Period) signal.  

The TLV field of the LBM frames is determined by the Generate(Length) function. Generate(Length) 

generates a Data TLV with length "Length" of an arbitrary bit pattern to be included in the LBM 

frame. 

After the receipt of the MI_LB_Series signal, the LBM generation process is requested N times to 

generate an LBM frame (where "Period" determines the interval between two LBM frames); this is 

done by issuing the LBM(DA,P,DE,TLV,TID) signal.  

Whenever an RI_LBR(SA, rTLV, TID) signal is received, the number of received LBR frames is 

increased (REC++). If the TID value from the RI_LBR signal does not consecutively follow the last 

received TID value, the counter for out of order frames is incremented by one (OO++).  

Five seconds after sending the last LBM frame (i.e., after sending the Nth LBM frame) the REC and 

OO counters are reported back in the MI_LB_Series_Result signal.  
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MI_LB_Test Behaviour 

 

Figure 8-27 ï LB control test behaviour 

Figure 8-27 defines the behaviour of the LB control process after the reception of the 

MI_LB_Test(DA,DE,P,Pattern,Length,Period) signal.  
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Every period an LBM frame is generated until the MI_LB_Test_Terminate signal is received. Five 

seconds after receiving this MI_LB_Test_Terminate signal the "Sent", REC, CRC, BER and OO 

counters are reported back using the MI_LB_Test_Result signal.  

The TLV field of the LBM frames is determined by the Generate(Pattern, Length) function. For 

pattern the following types are defined: 

0: "Null signal without CRC-32" 

1: "Null signal with CRC-32" 

2: "PRBS 2^31-1 without CRC-32" 

3: "PRBS 2^31-1 with CRC-32" 

The length parameter determines the length of the generated TLV.  

Generate(Pattern, Length) generates a test TLV with length "Length" to be included in the LBM 

frame. Therefore, this TLV is passed using the LBM(DA,P,DE,TLV,TID) signal to the LBM 

generation process. 

Upon receipt of the RI_LBR(SA,rTLV,TID) remote information, the received LBR counter is 

incremented by one (REC++). If the TLV contains a CRC (Pattern 1 or 3) the CRC counter is 

incremented by one if the CRC check fails. The function Check(Pattern, TLV) compares the received 

test pattern with the expected test pattern. If there is a mismatch, the BER counter is increased. If the 

TID value from the RI_LBR signal does not follow the last received TID value, the counter for out 

of order frames is incremented by one (OO++).  

8.1.8.3 LBM generation process 

 

Figure 8-28 ï LBM generation behaviour 

The LBM generation process generates a single LBM OAM traffic unit (ETH_CI_D) complemented 

with ETH_CI_P and ETH_CI_DE signals on receipt of the LBM(DA,P,DE,TLV,TID) signal. The 

process is defined in Figure 8-28. 

From the LBM(DA,P,DE,TLV,TID) signal the P field determines the value of the ETH_CI_P signal, 

the DE field determines the value of the ETH_CI_DE signal. The DA, TLV and TID fields are used 

in the construction of the ETH_CI_D signal that carries the LBM traffic unit. 
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The format of the LBM traffic unit and the values are shown in Figure 8-29.  

The values of the SA and MEL fields will be determined by the OAM MEP insertion process, as well 

as the last part (x) of the DA if the DA is set to 01-80-c2-00-00-3x. 

 

Figure 8-29 ï LBM traffic unit  

8.1.8.4 MIP  LBM reception process 

 

Figure 8-30 ï MIP LBM reception behaviour  

The MIP LBM reception process receives ETH_CI traffic units containing LBM PDUs 

complemented by the P and D signals.  

The behaviour is defined in Figure 8-30. If the DA field in the traffic unit (D signal) equals the local 

MAC address (MI_MIP_MAC), the loopback is intended for this MIP and the information is 
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forwarded to the loopback reply generation process using the RI_LBM(D,P,DE) signal; otherwise the 

information is ignored and no action is taken.  

Note that an MIP therefore does not reply to LBM traffic units that have a class 1 multicast address. 

8.1.8.5 MEP LBM reception process 

 

Figure 8-31 ï MEP LBM reception behaviour 

The MEP LBM reception process receives ETH_CI traffic units containing LBM PDUs 

complemented by the P and D signals.  

The behaviour is defined in Figure 8-31.  

If the DA field in the LBM traffic unit (D signal) equals the local MAC address (MI_MEP_MAC), 

the loopback is intended for this MEP, and the information is forwarded to the loopback reply 

generation process (RI_LBM(D,P,DE)). 

If the DA field in the LBM traffic unit (D signal) is a multicast address, an LBR traffic unit must be 

generated after a random delay between 0 and 1 second. This is specified by instantiating a separate 

process, the Send_MC_LBR process. This process chooses a random waiting time between 0 and 1 

second and, after waiting for the chosen period of time, the D, P and DE information is forwarded to 

the loopback reply generation process (RI_LBM(D,P,DE)). Finally, this process instance is 

terminated.  

Since the 0 to 1 second waiting time is performed in a separate process, it does not block the reception 

and processing of other LBM frames within that waiting period.  
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8.1.8.6 LBR generation process 

 

Figure 8-32 ï LBR generation behaviour 

Note that the LBR generation process is the same for MEPs and MIPs. 

Upon receipt of the LBM traffic unit and accompanying signals (RI_LBM(D,P,DE)) from the LBM 

reception process the LBR generation process generates an LBR traffic unit together with the 

complementing P and DE signals. 

The behaviour is specified in Figure 8-32. The generated traffic unit is the same as the received 

RI_LBM(D) traffic unit except: 

Å the DA of the generated LBR traffic unit is the SA of the received LBM traffic unit, and  

Å the OpCode is set to LBR OpCode. 

NOTE ï In the generated LBR, in the OAM (MEP) insertion process, the SA will be overwritten with the local 

MAC address, and the MEL will be overwritten with MI_MEL. 

The resulting LBR traffic unit format is shown in Figure 8-33. 
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Figure 8-33 ï LBR traffic unit  

8.1.8.7 LBR reception process 

 

Figure 8-34 ï LBR reception behaviour 

The LBR reception process receives LBR traffic units (D signal) together with the complementing P 

and DE signals. The LBR reception process will inspect the DA field in the received traffic unit; if 

the DA equals the local MAC address (MI_MEP_MAC) the SA, TID and TLV values will be 

extracted from the LBR PDU and signalled to the LB control process using the 

RI_LBR(SA,TID,TLV) signal. The behaviour is defined in Figure 8-34. 

8.1.9 Loss measurement (LM) processes 

8.1.9.1 Overview 

Figure 8-35 shows the different processes inside MEPs and MIPs that are involved in the on-demand 

loss measurement protocol. 

The MEP on-demand OAM source insertion process is defined in clause 9.4.1.1, the MEP on-demand 

OAM sink extraction process in clause 9.4.1.2, the MIP on-demand OAM sink extraction process in 

clause 9.4.2.2, and the MIP on-demand OAM source insertion process in clause 9.4.2.1. In summary, 

they insert and extract ETH_CI OAM signals into and from the stream of ETH_CI_D traffic units 

together with the complementing P and D signals going through an MEP and MIP; the extraction is 

based on MEL and OpCode. Furthermore, the insertion process inserts the correct MEL and SA 

values into the OAM traffic units.  
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Figure 8-35 ï Overview of processes involved with on-demand loss measurement 

The on-demand LM control process controls the on-demand LM protocol. The protocol is activated 

upon receipt of the MI_LM_Start(DA,P,Period) signal and remains activated until the 

MI_LM_Terminate signal is received.  

The result is communicated via the MI_LM_Result(N_TF, N_LF, F_TF, F_LF) signal when the 

process is terminated by the MI_LM_Terminate signal or when an intermediate result is requested 

via the MI_LM_Intermediate_Request signal. If the on-demand LM control process activates the 

multiple monitoring on different CoS levels simultaneously, each result is independently managed 

per CoS level. 

The LMM generation process generates an LMM traffic unit that passes transparently through MIPs, 

but that will be processed by the LMM reception process in MEPs. The LMR generation process 

generates an LMR traffic unit in response to the receipt of an LMM traffic unit. The LMR reception 

process receives and processes the LMR traffic units.  

Figure 8-36 shows the different processes inside MEPs and MIPs that are involved in the proactive 

loss measurement protocol. 

The MEP proactive OAM insertion process is defined in clause 9.2.1.1, the MEP OAM proactive 

extraction process in clause 9.2.1.2, the MIP OAM extraction process in clause 9.4.2.1, and the MIP 

OAM insertion process in clause 9.4.2.2. In summary, they insert and extract ETH_CI OAM signals 

into and from the stream of ETH_CI_D traffic units and the complementing P and D signals going 

through an MEP and MIP; the extraction is based on MEL and OpCode. Furthermore, the insertion 

process inserts the correct MEL and SA values into the OAM traffic units. 
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Figure 8-36 ï Overview of processes involved with proactive loss measurement 

The proactive LM control process controls the proactive LM protocol. If MI_LML_Enable is set the 

LMM  frames are sent periodically. The LMM  frames are generated with a periodicity determined by 

MI_LM_Period and with a priority determined by MI_LM_Pri. The result (N_TF, N_LF, F_TF, F_LF) 

is reported via an LMR reception. If the proactive LM control process activates the multiple monitoring 

on different CoS levels simultaneously, each result is independently managed per CoS level. 

The behaviour of the processes is defined below.  
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8.1.9.2 LM control process 

The behaviour of the on-demand LM control process is defined in Figure 8-37. 

 

Figure 8-37 ï On-demand LM control behaviour  

Upon receipt of the MI_LM_Start(DA,P,Period), the LM protocol is started. Every period the 

generation of an LMM frame is triggered (using the LMM(DA,P,0) signal) until the 

MI_LM_Terminate signal is received.  

The received counters are used to count the near-end and far- end transmitted and lost frames. This 

result is reported using the MI_LM_Result(N_TF, N_LF, F_TF, F_LF) signal after the receipt of the 

MI_LM_Terminate signal or of the MI_LM_Intermediate_Request signal. 
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Figure 8-38 ï Proactive LM control behaviour  

The behaviour of the proactive LM control process is defined in Figure 8-38. If the MI_LML_Enable 

is asserted, the process starts to generate LMM frames (using the LMM(MI_LM_MAC_DA, 

MI_LM_Pri, 1) signal). The result (N_TF, N_LF, F_TF, F_LF) is reported via an LMR reception. 

8.1.9.3 LM M generation process 

This process generates an LMM traffic unit on receipt of the LMM(DA,P,Type) signal.  
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Figure 8-39 ï LM M generation behaviour 

The LMM traffic unit contains a source and destination address field and an M_SDU field. The format 

of the M_SDU field for LMM traffic units is defined in clauses 9.1 and 9.12 of [ITU-T G.8013].  

The LMM traffic unit is generated by the LMM generate function in Figure 8-39. Figure 8-40 shows 

the resultant LMM traffic unit. The type signal is set to 1 if it is the proactive OAM, or set to 0 if it is 

the on-demand OAM operation.  

 

 1 2 3 4 

 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 

1 DA=LMM(DA)  

5  SA=Undefined 

9  

13 EtherType=89-02 MEL= 

Undef 
Version=1 OpCode=43 (LMM) 

17 0 0 0 0 0 0 0 T

y

p

e 

TLV Offset =12 TxFCf=LMM(Tx)  

21 TxFCf Continued Reserved for RxFCf in LMR=0 

25 Reserved Continued Reserved for TxFCb in LMR=0 

29 Reserved Continued End TLV=0  

Figure 8-40 ï LMM traffic unit  

8.1.9.4 LM M reception process 

This process processes received LMM traffic units. It checks the destination address, the DA must be 

either the local MAC address or it should be a multicast class 1 destination address. If this is the case 

the LMM reception process writes the Rx Counter value to the received traffic unit in the RxFCf 

field, and forwards the received traffic unit and complementing P and DE signals as remote 

information to the LMR generation process.  
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Figure 8-41 ï LM M reception behaviour 

8.1.9.5 LM R generation process 

The LMR generation process generates an LMR traffic unit on receipt of RI_LMM signals. The LMR 

traffic unit is based on the received LMM traffic unit (as conveyed in the RI_LMM_D signal), 

however: 

Å the SA of the LMM traffic unit becomes the DA of the LMR traffic unit 

Å the OpCode is set to LMR 

Å the TxFCb field is assigned the value of the Tx counter. 

NOTE ï In the generated LMR, in the OAM (MEP) insertion process, the SA will be overwritten with the 

local MAC address, and the MEL will be overwritten with MI_MEL.  

Note that the RxFCf field is already assigned a value by the LMM reception process.  
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Figure 8-42 ï LM R generation behaviour 

Figure 8-43 shows the resultant LMR traffic unit. 

 

Figure 8-43 ï LMR traffic unit  

8.1.9.6 LM R reception process 

This process processes received LMR traffic units. If the DA equals the local MAC address, it extracts 

the counter values TxFCf, RxFCf, TxFCb from the received traffic unit as well as the SA field. These 

values together with the value of the Rx counter(RxFCl) are forwarded as RI signals.  
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Figure 8-44 ï LM R reception behaviour 
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8.1.9.7 Counter process 

This process counts the number of transmitted and received frames. 

The counter process for LMM/LMR generation receives ETH_AI and forwards it. It counts the 

number of ETH_AI traffic units received with ETH_AI_DE to <false (0)>. 

 

Figure 8-45 ï Counter behaviour for LM M/LMR  generation 
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The counter process for LMM/LMR reception receives ETH_CI and forwards them as ETH_AI 

traffic units. It counts this number of ETH_AI instances with ETH_AI_DE equal to <false (0)>.  

  

Figure 8-46 ï Counter behaviour for LMM/LMR  reception 

NOTE 1 ï To maintain the same behaviour with the earlier versions of this Recommendation, the counter process 

for LMM/LMR generation and reception excludes the counting of OAM frames which are applicable to both 

proactive and on-demand performance monitoring (i.e., LMM, LMR, DMM, DMR, 1DM, SLM, SLR and 1SL). 

NOTE 2 ï The current version of this Recommendation assumes that this process activates the needed TxFCl 

and RxFCl frame counters before any ETH-LM measurement is initiated. The mechanisms for activating these 

counters as well as the behaviour when an ETH-LM measurement is initiated before these counters are activated 

are outside the scope of this version of the Recommendation. 

8.1.10 Single-ended delay measurement (DM) processes 

8.1.10.1 Overview 

Figure 8-47 shows the different processes inside MEPs and MIPs that are involved in the on-demand 

single-ended delay measurement protocol. 

NOTE ï In previous versions of this Recommendation, single-ended delay measurement was known as delay 

measurement. With regard to those definitions, refer to [ITU-T G.8001]. 

The MEP on-demand OAM source insertion process is defined in clause 9.4.1.1, the MEP on-demand 

OAM sink extraction process in clause 9.4.1.2, the MIP on-demand OAM sink extraction process in 

clause 9.4.2.2, and the MIP on-demand OAM source insertion process in clause 9.4.2.1. In summary, 

they insert and extract ETH_CI OAM signals into and from the stream of ETH_CI_D traffic units 
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and the complementing P and D signals going through an MEP and MIP; the extraction is based on 

MEL and OpCode. Furthermore, the insertion process inserts the correct MEL and SA values into the 

OAM traffic units.  

 

Figure 8-47 ï Overview of processes involved with on-demand  

single-ended delay measurement 

The on-demand DM control process controls the on-demand DM protocol. The protocol is activated 

upon receipt of the MI_DM_Start(DA,P,Test ID,Length,Period) signal and remains activated until 

the MI_DM_Terminate signal is received. The result is communicated via the MI_DM_Result(count, 

B_FD[], F_FD[] ,N_FD[]) signal when the process is terminated by the MI_DM_Terminate signal or 

when an intermediate result is requested via the MI_DM_Intermediate_Request signal. If the 

on-demand DM control process activates the multiple monitoring on different CoS levels 

simultaneously, each result is independently managed per CoS level. Optional test ID TLVs can be 

utilized to distinguish each measurement if multiple measurements are simultaneously activated in 

an ME. If the protocol is used in multipoint-to-multipoint environments, the multicast class 1 address 

can be used for a DA and the test result is independently managed per peer node. 

The DMM generation process generates DMM traffic units that pass through MIPs transparently, but 

are received and processed by DMM reception processes in MEPs. The DMR generation process may 

generate a DMR traffic unit in response. This DMR traffic unit also passes transparently through 

MIPs, but is received and processed by DMR reception processes in MEPs. 

At the source MEP side, the DMM generation process stamps the value of the local time to the 

TxTimeStampf field in the DMM message when the first bit of the frame is transmitted. Note well 

that at the sink MEP side, the DMM reception process stamps the value of the local time to the 

RxTimeStampf field in the DMM message when the last bit of the frame is received.  

The DMR generation and reception process stamps with the same way as the DMM generation and 

reception process. 
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Figure 8-48 shows the different processes inside MEPs and MIPs that are involved in the proactive 

single-ended delay measurement protocol. 

The MEP proactive OAM insertion process is defined in clause 9.2.1.1, the MEP OAM proactive 

extraction process in clause 9.2.1.2, the MIP OAM extraction process in clause 9.4.2.1, and the MIP 

OAM insertion process in clause 9.4.2.2. In summary, they insert and extract ETH_CI OAM signals 

into and from the stream of ETH_CI_D traffic units and the complementing P and D signals going 

through an MEP and MIP; the extraction is based on MEL and OpCode. Furthermore, the insertion 

process inserts the correct MEL and SA values into the OAM traffic units. 

 

Figure 8-48 ï Overview of processes involved with proactive single-ended delay measurement 

The proactive DM control process controls the proactive DM protocol. If MI_DM_Enable is set the 

DMM frames are sent periodically. The DMM frames are generated with a periodicity determined by 

MI_DM_Period and with a priority determined by MI_DM_Pri. The result (B_FD, F_FD, N_FD) is 

reported via a DMR reception. If the proactive DM control process activates the multiple monitoring 

on different CoS levels simultaneously, each result is independently managed per CoS level. Optional 

test ID TLVs can be utilized to distinguish each measurement if multiple measurements are 

simultaneously activated in an ME. If the protocol is used in multipoint-to-multipoint environments, 

the multicast class 1 address can be used for a DA and the test result is independently managed per 

peer node. 
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8.1.10.2 DM control process 

The behaviour of the on-demand DM control process is defined in Figure 8-49. 

 

Figure 8-49 ï On-demand DM control behaviour 

Upon receipt of the MI_DM_Start(DA,P,Test ID,Length,Period), the DM protocol is started. Every 

period the generation of a DMM frame is triggered (using the DMM(DA,P,0,Test ID TLV,TLV) 

signal) until the MI_DM_Terminate signal is received. The TLV field of the DMM frames can have 

two types of TLVs. The first one is the test ID TLV, which is optionally used for a discriminator of 

each test and the value Test ID is included in the TLV. The second one is the data TLV, which is 
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determined by the Generate(Length) function. Generate(Length) generates a data TLV with length 

"Length" of an arbitrary bit pattern to be included in the DMM frame.  

Upon receipt of a DMR traffic unit the delay value recorded by this particular DMR traffic unit is 

calculated. This result is reported using the MI_DM_Result(count, B_FD[], F_FD[] ,N_FD[]) signal 

after the receipt of the MI_DM_Terminate signal or of the MI_DM_Intermediate_Request signal. 

Note that the measurements of F_FD and N_FD are not supported by peer MEP if both 

TxTimeStampb and TxTimeStampf are zero. 

  

Figure 8-50 ï Proactive DM control behaviour 
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The behaviour of the proactive DM control process is defined in Figure 8-50. If the MI_DM_Enable is 

asserted, the process starts to generate DMM frames (using the DMM(MI_DM_MAC_DA,MI_DM_Pri,1, 

Test ID TLV,TLV) signal). The result (B_FD, F_FD, N_FD) is reported via a DMR reception. 

8.1.10.3 DMM generation process 

The behaviour of the DMM generation process is defined in Figure 8-51. 

 

Figure 8-51 ï DMM generation behaviour 

Upon receiving the DMM(DA,P,Type,Test ID TLV,TLV), a single DMM traffic unit is generated 

together with the complementing P and DE signals. The DA of the generated traffic unit is determined 

by the DMM(DA) signal. The TxTimeStampf field is assigned the value of the local time.  

The P signal value is defined by DMM(P). The DE signal is set to 0. The type signal is set to 1 if it is 

the proactive OAM, or set to 0 if it is the on-demand OAM operation. The test ID signal is determined 

by the DMM(Test ID TLV) signal. The TLV signal is determined by the DMM(TLV) signal.If both 

the test ID TLV and data TLV are included in the DMM PDU, it is recommended that the test ID 

TLV be located at the beginning of the optional TLV field. It makes for easier classification of the 

test ID in the received PDUs. 
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Figure 8-52 ï DMM traffic unit  
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8.1.10.4 DMM reception process 

The DMM reception process processes the received DMM traffic units and the complementing P and 

DE signals. The behaviour is defined in Figure 8-53.  

 

Figure 8-53 ï DMM reception behaviour 

First the DA is checked, it should be the local MAC address or a multicast class 1 address, otherwise 

the frame is ignored.  

If the DA is the local MAC or a multicast class 1 address the RxTimeStampf field is assigned the 

value of the local time and traffic unit and the complementing P and DE signals are forwarded as 

remote information to the DMR generation process.  

8.1.10.5 DMR generation process 

The DMR generation process generates a DMR traffic unit and its complementing P and DE signals. 

The behaviour is defined in Figure 8-54. 
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Figure 8-54 ï DMR generation behaviour 

Upon receipt of the remote information containing a DMM traffic unit, the DMR generation process 

generates a DMR traffic unit and forwards it to the OAM insertion process.  

As part of the DMR generation the: 

ï DA of the DMR traffic unit is the SA of the original DMM traffic unit. 

ï The OpCode is changed into DMR OpCode. 

ï The TxTimeStampb field is assigned the value of the local time. 

ï All the other fields (including TLVs and padding after the End TLV) are copied from the 

remote information containing the original DMM traffic unit. 

The resulting DMR traffic unit is shown in Figure 8-55.  

NOTE ï In the generated DMR, in the OAM (MEP) insertion process, the SA will be overwritten with the 

local MAC address, and the MEL will be overwritten with MI_MEL.  

The TLVs are copied from the remote information containing the original DMM traffic unit. If 

multiple TLVs exist, the order of the TLVs is unchanged. 

 1 2 3 4 

 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 

1 DA=SA(RI_DMM(D)) 

5  SA=Undefined 

9  

13 EtherType=89-02 MEL= 

Undef 

Version= Version 

(RI_DMM(D)) 
OpCode=46 (DMR) 

17 Flags= 

Flags(RI_DMM(D)) 

TLV Offset= 

TLV 

Offset(RI_DMM(D)) 

TxTimeStampf=TxTimeStampf(RI_DMM(D)) 

21   

25  RxTimeStampf=RxTimeStampf(RI_DMM(D)) 

29   

33  TxTimeStampb=Local Time 

37   

41  0 (Reserved for DMR reception process) 

45  

49  Test ID TLV=Test ID(RI_DMM(D)) if exists 

53 Test ID TLV Continued Data TLV= TLV (RI_DMM(D)) if exists 

57  

61  

:  

last  End TLV= 

End TLV(RI_DMM(D))  

Figure 8-55 ï DMR traffic unit  
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8.1.10.6 DMR reception process 

The DMR reception process processes the received DMR traffic units and the complementing P and 

DE signals. The behaviour is defined in Figure 8-56.  

 

Figure 8-56 ï DMR reception behaviour 

Upon receipt of a DMR traffic unit the DA field of the traffic unit is checked. If the DA field equals 

the local MAC address, the DMR traffic unit is processed further, otherwise it is ignored.  

If the DMR traffic unit is processed, the TxTimeStampf, RxTimeStampf, TxTimeStampb and test ID 

are extracted from the traffic unit and signalled together with the local time. 

8.1.11 Dual-ended delay measurement (1DM) processes 

8.1.11.1 Overview 

Figure 8-57 shows the different processes inside MEPs and MIPs that are involved in the on-demand 

dual-ended delay measurement protocol. 

NOTE ï In previous versions of this Recommendation, dual-ended delay measurement was known as one-way 

delay measurement. With regard to those definitions, refer to [ITU-T G.8001]. 

The MEP on-demand OAM source insertion process is defined in clause 9.4.1.1, the MEP on-demand 

OAM sink extraction process in clause 9.4.1.2, and the MIP on-demand OAM sink extraction process 

in clause 9.4.2.2. In summary, they insert and extract ETH_CI OAM signals into and from the stream 

of ETH_CI_D traffic units and the complementing P and DE signals going through an MEP and MIP; 

the extraction is based on MEL and OpCode. Furthermore, the insertion process inserts the correct 

MEL and SA values into the OAM traffic units. 
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Figure 8-57 ï Overview of processes involved with on-demand dual-ended delay measurement 

The on-demand 1DM protocol is controlled by the on-demand 1DM Control_So and 1DM 

Control_Sk processes. The on-demand 1DM Control_So process triggers the generation of 1DM 

traffic units upon receipt of an MI_1DM_Start(DA,P,Test ID,Length,Period) signal. The on-demand 

1DM Control_Sk process processes the information from received 1DM traffic units after receiving 

the MI_1DM_Start(SA,P,Test ID) signal. The result is communicated by the sink MEP when the 

on-demand 1DM Control_Sk process is terminated by the MI_1DM_Terminate signal or when an 

intermediate result is requested via the MI_1DM_Intermediate_Request signal. 

The 1DM generation process generates 1DM messages that pass transparently through MIPs and are 

received and processed by the 1DM reception process in MEPs. 

At the source MEP side, the 1DM generation process stamps the value of the local time to the 

TxTimeStampf field in the 1DM message when the first bit of the frame is transmitted. Note well that 

at the sink MEP side, the 1DM reception process records the value of the local time when the last bit 

of the frame is received. 

Figure 8-58 shows the different processes inside MEPs and MIPs that are involved in the proactive 

dual-ended delay measurement protocol. 

 

Figure 8-58 ï Overview of processes involved with proactive dual-ended delay measurement 
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The MEP proactive-OAM source insertion process is defined in clause 9.2.1.1, the MEP proactive 

OAM sink extraction process in clause 9.2.1.2, and the MIP on-demand OAM sink extraction process 

in clause 9.4.2.2. 

The proactive 1DM Control_So process triggers the generation of 1DM traffic units if 

MI_1DM_Enable signal is set. The 1DM frames are generated with a periodicity determined by 

MI_1DM_Period and with a priority determined by MI_1DM_Pri. The result (N_FD) is reported via 

a 1DM reception by the 1DM Control_Sk process. 

8.1.11.2 1DM Control_So Process 

Figure 8-59 shows the behaviour of the on-demand 1DM Control_So Process. Upon receipt of the 

MI_1DM_Start(DA,P,Test ID,Length,Period) signal the 1DM protocol is started. The protocol will 

run until the receipt of the MI_1DM_Terminate signal. 

If the DM protocol is running every period (as specified in the MI_1DM_Start signal) the generation 

of a 1DM message is triggered by generating the 1DM(DA,P,0,Test ID TLV,TLV) signal towards 

the 1DM generation process. The TLV field of the 1DM frames can have two types of TLVs. The 

first one is the test ID TLV, which is optionally used for a discriminator of each test and the value 

Test ID is included in the TLV. The second one is the data TLV, which is determined by the 

Generate(Length) function. Generate(Length) generates a data TLV with length "Length" of an 

arbitrary bit pattern to be included in the 1DM frame. 

  

Figure 8-59 ï On-demand 1DM Control_So behaviour 


