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Disclaimer  18 

The information in this publication is freely available for reproduction and use by any recipient 19 

and is believed to be accurate as of its publication date.  Such information is subject to change 20 

without notice and MEF Forum (MEF) is not responsible for any errors.  MEF does not assume 21 

responsibility to update or correct any information in this publication.  No representation or war-22 

ranty, expressed or implied, is made by MEF concerning the completeness, accuracy, or applica-23 

bility of any information contained herein and no liability of any kind shall be assumed by MEF 24 

as a result of reliance upon such information. 25 

The information contained herein is intended to be used without modification by the recipient or 26 

user of this document.  MEF is not responsible or liable for any modifications to this document 27 

made by any other party. 28 

The receipt or any use of this document or its contents does not in any way create, by implication 29 

or otherwise: 30 

a) any express or implied license or right to or under any patent, copyright, trademark or 31 

trade secret rights held or claimed by any MEF member which are or may be associat-32 

ed with the ideas, techniques, concepts or expressions contained herein; nor 33 

b) any warranty or representation that any MEF members will announce any product(s) 34 

and/or service(s) related thereto, or if such announcements are made, that such an-35 

nounced product(s) and/or service(s) embody any or all of the ideas, technologies, or 36 

concepts contained herein; nor 37 

c) any form of relationship between any MEF members and the recipient or user of this 38 

document. 39 

Implementation or use of specific MEF standards or recommendations and MEF specifications 40 

will be voluntary, and no member shall be obliged to implement them by virtue of participation 41 

in MEF Forum. MEF is a non-profit international organization to enable the development and 42 

worldwide adoption of agile, assured and orchestrated network services. MEF does not, express-43 

ly or otherwise, endorse or promote any specific products or services. 44 
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1 List of Contributing Members 115 

The following members of the MEF participated in the development of this document and have 116 

requested to be included in this list. 117 

 118 

Bell Canada Huawei Technologies 

Cisco Systems 

Fujitsu Network Communications 

HFR Inc. 

MRV 

Nokia Networks 

PCCW Global 

  

Editor Note 1: Placeholder list, will be finalized at the Approval phase. 119 

2 Abstract 120 

The attributes of a Subscriber Layer 1 Connectivity Service (L1CS) observable at a L1CS User 121 

Network Interface (UNI) and from a L1CS UNI to L1CS UNI are defined. In addition, a frame-122 

work for defining specific instances of a Subscriber L1CS is described.   123 

3 Terminology and Acronyms 124 

This section defines the terms used in this document.  In many cases, the normative definitions to 125 

terms are found in other documents.  In these cases, the third column is used to provide the refer-126 

ence that is controlling, in other MEF or external documents. 127 

 128 

Term Definition Source 

AT Available Time This document 

Available second A second of Available Time This document 

Available Time A period of Available Time begins at the onset of ten 

consecutive non-Severely Errored Seconds and ends at 

the onset of ten consecutive Severely Errored Seconds. 

It does not include Maintenance Interval Time. 

This document 

BIP-8 Bit Interleaved Parity-8 ITU-T G.707 [3] 

Code Violation A specific Code Violation is defined by the corre-

sponding technical reference, for example in the dis-

cussion on Errored Seconds. 

This document 
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Term Definition Source 

Coding function Functionality which encodes bits for transmission and 

the corresponding decode upon reception (e.g., Ether-

net PCS, Fibre Channel FC-1, SONET or SDH fram-

er). This functionality may be used for non-intrusive 

monitoring purposes.  

This document 

CV Code Violation This document 

EB Errored Block This document 

Errored Block A block which has a detectable error. In this specifica-

tion, the Layer 1 Characteristic Information corre-

sponds to a block. 

This document 

Errored Second A one-second interval with at least one errored L1CI. This document 

ES Errored Second This document 

FEC Forward Error Correction This document 

Forward Error 

Correction 

A specific Forward Error Correction scheme is defined 

by the corresponding technical reference, for example 

in the discussion on Coding Function. 

This document 

L1CI  Layer 1 Characteristic Information This document 

L1CS  Layer 1 Connectivity Service This document 

L1CS UNI Layer 1 Connectivity Service User Network Interface This document 

L1CS User Net-

work Interface 

The demarcation point between the responsibility of 

the Subscriber Layer 1 Connectivity Service Provider 

and the responsibility of the Subscriber. 

This document 

L1VC Layer 1 Virtual Connection This document 

L1VC EP Layer 1 Virtual Connection End Point This document 

L1VC SLS Layer 1 Virtual Connection Service Level Specifica-

tion 

This document 

Layer 1 Charac-

teristic Infor-

mation  

A block of consecutive bits which can be monitored 

by an error detection code. For example, a 10-bit block 

of an 8B/10B encoded client protocol, a 66-bit block 

of a 64B/66B encoded client protocol, a SONET/SDH 

frame of a (B1) BIP-8 encoded client protocol. 

This document 

Layer 1 Connec-

tivity Service  

Used for brevity in this document when referring to a 

Subscriber Layer 1 Connectivity Service. 

This document 
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Term Definition Source 

Maintenance In-

terval Time 

A period of time agreed to by the Subscriber and Ser-

vice Provider during which the Subscriber L1VC may 

not perform well or at all. 

This document 

MEF Service A service that is specified using Service Attributes as 

defined in a MEF Specification. 

Draft “IP Ser-

vices” [4] 

MIT Maintenance Interval Time This document 

Optical interface 

function 

Functionality which converts encoded electrical bits 

into an optical signal(s) and the corresponding conver-

sion into electrical format upon reception (e.g., Ether-

net PMD, Fibre Channel FC-0, SONET or SDH opti-

cal interface). This may include multiplexing/ demul-

tiplexing functionality. 

This document 

OTN Optical Transport Network ITU-T G.709 

[18] 

PCS Physical Coding Sublayer  IEEE Std 802.3 

[5] 

Performance Met-

ric 

A quantitative characterization of Layer 1 Characteris-

tic Information delivery quality experienced by the 

Subscriber. 

This document 

Physical port The combination of one coding function and one opti-

cal interface function.  

This document 

PM Performance Metric This document 

PMD Physical Medium Dependent sublayer  IEEE Std 802.3 

[5] 

SDH Synchronous Digital Hierarchy ITU-T G.707 [3] 

SE Subscriber Equipment This document 

Service Provider An organization that provides end-to-end MEF Ser-

vices to Subscribers. 

Draft “IP Ser-

vices” [4] 

SES Severely Errored Second This document 

Severely Errored 

Second 

A one-second interval which contains ≥ 15% errored 

L1CI or a one-second defect interval. 

This document 

SONET Synchronous Optical Network Telcordia GR-

253-CORE [6] 

SP Service Provider Draft “IP Ser-

vices” [4] 
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Term Definition Source 

Subscriber The end-user of an end-to-end MEF Service. Draft “IP Ser-

vices” [4] 

Subscriber 

Equipment 

Equipment on the Subscriber side of the Layer 1 Con-

nectivity Service User Network Interface. 

This document 

Subscriber Layer 

1 Connectivity 

Service 

A connectivity service that is provided by a Service 

Provider to a Subscriber which delivers Layer 1 Char-

acteristic Information between two Layer 1 Connectiv-

ity Service UNIs, specified using the Service Attrib-

utes described in this document. 

This document 

Subscriber Layer 

1 Virtual Connec-

tion 

An association of two Subscriber Layer 1 Virtual 

Connection End Points that limits the transport of 

Layer 1 Characteristic Information between those Sub-

scriber Layer 1 Virtual Connection End Points. 

This document 

Subscriber Layer 

1 Virtual Connec-

tion End Point 

A logical entity at a given L1CS UNI that is associated 

with a given Layer 1 Characteristic Information pass-

ing over that L1CS UNI. 

This document 

Subscriber Layer 

1 Virtual Connec-

tion Service Level 

Specification 

The technical specification of the service level agreed 

to by the Service Provider and the Subscriber. 

This document 

UAS Unavailable Second This document 

UAT Unavailable Time This document 

Unavailable Sec-

ond 

A second during Unavailable Time.  This document 

Unavailable Time A period of Unavailable Time begins at the onset of 

ten consecutive Severely Errored Seconds and ends at 

the onset of ten consecutive non-Severely Errored 

Seconds. It does not include Maintenance Interval 

Time. 

This document 

UNI Used within this document for brevity when referring 

to a Layer 1 Connectivity Service User Network Inter-

face. 

This document 

WIS Wide Area Network Interface Sublayer IEEE Std 802.3 

[5] 

Table 1 – Terminology and Acronyms 129 

 130 

  131 
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4 Scope 132 

This document describes Subscriber L1CS Service Attributes for services provided to a Sub-133 

scriber by the Service Provider using a Subscriber Layer 1 Virtual Connection (L1VC). A Sub-134 

scriber L1CS is modeled from the point of view of the Subscriber’s equipment (SE) that is used 135 

to access the service. A number of Service Attributes are defined that may be offered as part of a 136 

Subscriber L1CS including the definition of a Service Level Specification (SLS). This document 137 

does not define how the Service Attributes are implemented or how SLS compliance is measured 138 

or reported.  139 

The goals of this Technical Specification are two-fold. The first goal is to provide sufficient 140 

technical specificity to allow a Subscriber to successfully plan and integrate a Subscriber L1CS 141 

into their overall networking infrastructure. The second goal is to provide enough detail so that 142 

SE vendors can implement capabilities into their products so they can be used to successfully 143 

access a Subscriber L1CS. It follows as a corollary that vendors of Service Provider network 144 

equipment will make use of this information for implementing functions that complement the 145 

functions in the SE.  146 

Management of a Subscriber L1CS is not addressed in this document. Further, this document 147 

does not define how a Subscriber L1CS is supported by a Service Provider's network. 148 

5 Compliance Levels 149 

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", 150 

"SHOULD", "SHOULD NOT", "RECOMMENDED", "NOT RECOMMENDED”, "MAY", 151 

and "OPTIONAL" in this document are to be interpreted as described in BCP 14 (RFC 2119 [1], 152 

RFC 8174 [2]) when, and only when, they appear in all capitals, as shown here. All key words 153 

must be in bold text. 154 

Items that are REQUIRED (contain the words MUST or MUST NOT) are labeled as [Rx] for 155 

required. Items that are RECOMMENDED (contain the words SHOULD or SHOULD NOT) 156 

are labeled as [Dx] for desirable. Items that are OPTIONAL (contain the words MAY or OP-157 

TIONAL) are labeled as [Ox] for optional. 158 

Editor Note 2: The following paragraph is needed only if the conditional requirement nota-159 

tion that is described in the paragraph is used in the document. 160 

A paragraph preceded by [CRa]< specifies a conditional mandatory requirement that MUST be 161 

followed if the condition(s) following the “<” have been met. For example, “[CR1]<[D38]” in-162 

dicates that Conditional Mandatory Requirement 1 must be followed if Desirable Requirement 163 

38 has been met. A paragraph preceded by [CDb]< specifies a Conditional Desirable Require-164 

ment that SHOULD be followed if the condition(s) following the “<” have been met. A para-165 

graph preceded by [COc]< specifies a Conditional Optional Requirement that MAY be followed 166 

if the condition(s) following the “<” have been met. 167 
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6 Numerical Prefix Conventions 168 

This document uses the prefix notation to indicate multiplier values as shown in Table 2. 169 

 170 

Decimal Binary 

Symbol Value Symbol Value 

k 103 Ki 210 

M 106 Mi 220 

G 109 Gi 230 

T 1012 Ti 240 

P 1015 Pi 250 

E 1018 Ei 260 

Z 1021 Zi 270 

Y 1024 Yi 280 

Table 2 – Numerical Prefix Conventions 171 

  172 
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7 Introduction 173 

This document provides the model and framework for a Subscriber L1CS, which will be referred 174 

to simply as L1CS for brevity in the remainder of this document. The model is built on the refer-175 

ence model as shown in Figure 1. This document addresses a L1CS only from a Service Provider 176 

and thus the Subscriber sees a single network that is provided by a single Service Provider. 177 

  178 

Figure 1 – Subscriber L1CS Reference Model 179 

The technical definition of a service is in terms of what is seen by each SE. This includes the 180 

L1CS UNI, which will be referred to simply as UNI for brevity in the remainder of this docu-181 

ment. The UNI is the physical demarcation point between the responsibility of the Service Pro-182 

vider and the responsibility of the Subscriber. This document takes the Subscriber’s point of 183 

view and therefore all requirements in this document are on the Service Provider for that service. 184 

It should be noted that when the term ‘support’ is used in a normative context in this document, 185 

it means that the Service Provider is capable of enabling the functionality upon agreement be-186 

tween the Subscriber and the Service Provider. 187 

[R1] A UNI MUST be dedicated to a single Subscriber. 188 

[R2] A UNI MUST be dedicated to a single Service Provider. 189 

The SE and the Service Provider exchange Layer 1 Characteristic Information (L1CI) across the 190 

UNI. The L1CI is a block of consecutive bits which can be monitored by an error detection code 191 

corresponding to the specific client protocol at the UNI (e.g., a 10-bit block of an 8B/10B encod-192 

ed client protocol, a 66-bit block of a 64B/66B encoded client protocol, a SONET/SDH frame of 193 

a (B1) BIP-8 encoded client protocol).  194 

A fundamental aspect of a L1CS is the Subscriber L1VC. A Subscriber L1VC is an association 195 

of two Subscriber L1VC End Points. A Subscriber L1VC End Point represents the logical at-196 

tachment of a Subscriber L1VC to a UNI. A UNI pair exchanges the L1CI across a Subscriber 197 

L1VC. The pair of Subscriber L1VC End Points associated by a Subscriber L1VC are said to be 198 

“in the Subscriber L1VC.” Consequently, the corresponding UNIs are said to be “in the Sub-199 

scriber L1VC.” A Subscriber L1VC always supports point-to-point, bi-directional (full duplex) 200 

transmission of L1CI. 201 

Service Provider
Network

L1CS 
UNI 1

SE

L1CS 
UNI 2

SE
Subscriber

L1CS
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In the context of this document, a Subscriber L1CS consists of a single Subscriber L1VC, asso-202 

ciated UNIs and Subscriber L1VC End Points, that is provided to a Subscriber by a Service Pro-203 

vider. 204 

7.1 L1CS Characteristics 205 

A L1CS has the following basic characteristics: 206 

• Topology: Only point-to-point. 207 

• UNI: Both UNIs have the same wire speed. 208 

• Rate: Only full wire speed of the UNIs. Rates from 155Mb/s OC-3 up to 100Gb/s Ether-209 

net are specified in this document. Note that only client rates with optical interfaces were 210 

considered for this document. 211 

• Client protocol: Ethernet, Fibre Channel, SONET, SDH are specified in this document. 212 

• Transparency: The client protocol data (L1CI) is transported bit identical from ingress 213 

UNI to egress UNI. Exceptions include: the replacement of an invalid block by an error 214 

control block or the insertion of a replacement signal during the loss of L1CI (either at 215 

ingress or within the Service Provider network). 216 

• Performance metrics: One-way Delay, One-way Errored Second, One-way Severely Er-217 

rored Second, One-way Unavailable Second, One-way Availability are specified in this 218 

document. 219 

An instance of a L1CS has: 220 

• The same client protocol at both UNIs (i.e., one of: Ethernet, Fibre Channel, SONET, 221 

SDH). 222 

• The physical ports at both UNIs have the same rate and coding function (e.g., 8B/10B). 223 

• The physical port at each UNI may have a different optical interface function (e.g., long 224 

reach or extended reach). 225 

• A single service instance per UNI (i.e., no service multiplexing). 226 

The specific L1CI for each client protocol described in this document is listed in Table 3. 227 

 228 

Client Protocol /  

Physical Port 

Rate (Gb/s) Coding L1CI 

Ethernet 

GigE  1.250 8B/10B 10-bit block 
10GigE WAN  9.95328 Scrambled STS-192c frame 
10GigE LAN  10.3125 64B/66B 66-bit block 
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Client Protocol /  

Physical Port 

Rate (Gb/s) Coding L1CI 

40GigE  41.250 64B/66B 66-bit block 
100GigE  103.125 64B/66B 66-bit block 
Fibre Channel 

FC-100 1.0625 8B/10B 10-bit block 
FC-200 2.125 8B/10B 10-bit block 
FC-400 4.250 8B/10B 10-bit block 
FC-800 8.500 8B/10B 10-bit block 
FC-1200 10.51875 64B/66B 66-bit block 
FC-1600 14.025 64B/66B 66-bit block 
FC-3200 28.05 64B/66B (1) 66-bit block 
SDH 

STM-1 0.15552 Scrambled STM-1 frame 
STM-4 0.62208 Scrambled STM-4 frame 
STM-16 2.48832 Scrambled STM-16 frame 
STM-64 9.95328 Scrambled STM-64 frame 
STM-256 39.81312 Scrambled STM-256 frame 
SONET 

OC-3 0.15552 Scrambled STS-3 frame 
OC-12 0.62208 Scrambled STS-12 frame 
OC-48 2.48832 Scrambled STS-48 frame 
OC-192 9.95328 Scrambled STS-192 frame 
OC-768 39.81312 Scrambled STS-768 frame 

(1)  At ingress the FC-3200 L1CI is extracted after FEC decoding and 256B/257B transcoding. 229 

Table 3 – Client Protocol L1CI 230 

7.2 L1CS Framework 231 

The L1CS definition framework provides a model for specifying a L1CS. A L1CS has a set of 232 

Service Attributes that define its characteristics. These Service Attributes in turn have a set of 233 

parameters associated with them that provide various options for the different Service Attributes. 234 

A specific L1CS is defined by the values of the Service Attributes. This framework is shown in 235 

Figure 2.  236 
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 237 

Figure 2 – Subscriber L1CS Definition Framework 238 

The Service Attributes for the UNI are described in Section 8.1, the Subscriber L1VC Service 239 

Attributes are described in Section 8.2 and its corresponding Subscriber L1VC End Point Service 240 

Attributes in Section 8.3. This document then summarizes those Service Attributes and parame-241 

ters in Section 9. 242 

  243 
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8 Subscriber L1CS Service Attribute Definitions and Requirements 244 

8.1 UNI Service Attributes 245 

A UNI has a number of characteristics that are important to the way that the SE sees a L1CS. 246 

8.1.1 UNI ID Service Attribute 247 

The value of the UNI ID Service Attribute is a string that is used to allow the Subscriber and 248 

Service Provider to uniquely identify the UNI. It is subject to the following requirements. 249 

[R3] The UNI ID MUST be unique among all the Service Provider UNIs. 250 

[R4] The UNI ID MUST contain no more than 45 characters.1 251 

[R5] The UNI ID MUST be a non-null RFC 2579 [7] DisplayString but not con-252 

tain the characters 0x00 through 0x1f. 253 

As an example, the Service Provider might use “MTL-POP1-Node3-Slot2-Port1" as a UNI ID 254 

and this could signify Port 1 in Slot 2 of Node 3 in Montreal POP1. 255 

Note that [R3] does allow two Service Providers to use the same identifier for different UNIs 256 

(one UNI per Service Provider). Of course, using globally unique identifiers for UNIs meets 257 

[R3]. 258 

8.1.2 Physical Layer Service Attribute 259 

The value of the Physical Layer Service Attribute is a 3-tuple of the form 〈p, c, o〉 where: 260 

• p is the Client Protocol, and 261 

• c is the Coding Function, and 262 

• o is the Optical Interface Function. 263 

The Physical Layer Service Attribute specifies the Client Protocol, the Coding Function and the 264 

Optical Interface Function used by the Service Provider for the physical link implementing the 265 

UNI. A Physical Port is composed of one Coding Function and one Optical Interface Function. 266 

Note that only Single Mode Fibre (SMF) Optical Interface Functions were considered.  267 

[R6] The Client Protocol 〈p〉 MUST be one of the following values: 268 

• Ethernet, or 269 

• Fibre Channel, or 270 

                                                 
1 The limit of 45 characters is intended to establish limits on field lengths in existing or future protocols that will 

carry the identifier. 
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• SDH, or 271 

• SONET. 272 

[R7] When p has the value Ethernet, the 3-tuple 〈Ethernet, c, o〉 MUST use one of 273 

the 13 possible 〈c, o〉 values for the Coding Function and Optical Interface 274 

Function shown in Table 4. 275 

 276 

Coding Function 〈c〉 (1) Optical Interface Function 〈o〉 (1) 

1000BASE-X  

PCS clause 36 coding function 

SX PMD clause 38 

LX PMD clause 38 

LX10 PMD clause 59 

BX10 PMD clause 59 

10GBASE-W (WAN PHY) 

PCS clause 49 and WIS clause 50 

coding function 

LW PMD clause 52 

EW PMD clause 52 

10GBASE-R (LAN PHY) 

PCS clause 49 coding function 

LR PMD clause 52 

ER PMD clause 52 

40GBASE-R  

PCS clause 82 coding function 

LR4 PMD clause 87 

ER4 PMD clause 87 

FR PMD clause 89 

100GBASE-R  

PCS clause 82 coding function 

LR4 PMD clause 88 

ER4 PMD clause 88 

(1) The clause references are in IEEE Std 802.3 [5]. 277 

Table 4 – Ethernet Physical Port Component Functions 278 

Note that each Coding Function reference and Optical Interface Function reference includes the 279 

rate. 280 

For example, if the value of the Client Protocol 〈p〉 is Ethernet for the L1VC that the UNI is in, 281 

then 〈c, o〉 could be 〈10GBASE-R PCS clause 49, LR PMD clause 52〉. 282 

Another example of 〈c, o〉 for an Ethernet Client Protocol is 〈10GBASE-R PCS clause 49, ER 283 

PMD clause 52〉. 284 

[R8] When p has the value Fibre Channel, the 3-tuple 〈Fibre Channel, c, o〉 285 

MUST use one of the 10 possible 〈c, o〉 values for the Coding Function and 286 

Optical Interface Function shown in Table 5. 287 

 288 

Coding Function 〈c〉 Optical Interface Function 〈o〉 

FC-100 (1.0625 Gb/s) 

FC-FS-2 [8] clause 5 FC-1 

8B/10B coding function 

FC-PI-2 [9] clause 6.3 FC-0 100-

SM-LC-L 

FC-200 (2.125 Gb/s) 

FC-FS-2 [8] clause 5 FC-1 

FC-PI-2 [9] clause 6.3 FC-0 200-

SM-LC-L 



  Subscriber Layer 1 Connectivity Service Attributes 

MEF x.y.x © MEF Forum 2017.  Any reproduction of this document, or any portion thereof, shall contain the following 

statement: "Reproduced with permission of MEF Forum."  No user of this document is authorized to modify any 
of the information contained herein. 

Page 13 

 

 

Coding Function 〈c〉 Optical Interface Function 〈o〉 

8B/10B coding function 

FC-400 (4.250 Gb/s) 

FC-FS-2 [8] clause 5 FC-1 

8B/10B coding function 

FC-PI-5 [10] clause 6.3 FC-0:  

400-SM-LC-L 

400-SM-LC-M 

FC-800 (8.500 Gb/s) 

FC-FS-2 [8] clause 5 FC-1 

8B/10B coding function 

FC-PI-5 [10] clause 6.3 FC-0:  

800-SM-LC-L 

800-SM-LC-I 

FC-1200 (10.51875 Gb/s) 

FC-10GFC [11] clause 13 FC-1 

coding function 

FC-10GFC [11] clause 6.4 FC-0 

1200-SM-LL-L 

FC-1600 (14.025 Gb/s) 

FC-FS-3 [12] clause 5 FC-1 

64B/66B coding function 

FC-PI-5 [10] clause 6.3 FC-0:  

1600-SM-LC-L 

1600-SM-LZ-I 

FC-3200 (28.05 Gb/s) 

FC-FS-4 [13] clause 5 FC-1 

64B/66B coding function plus 

256B/257B transcoding and 

FEC encoding 

FC-PI-6 [14] clause 5.3 FC-0 

3200-SM-LC-L 

Table 5 – Fibre Channel Physical Port Component Functions 289 

Note that the rate is specified for each Coding Function because the reference is rate independ-290 

ent. The rate of 28.05 Gb/s for the FC-3200 Coding Function corresponds to both the 64B/66B 291 

encoded L1CI rate and the rate after 256B/257B transcoding and FEC encoding (i.e., those two 292 

codings do not alter the rate). Each Optical Interface Function reference includes the rate. 293 

For example, if the value of the Client Protocol 〈p〉 is Fibre Channel for the L1VC that the UNI 294 

is in, then 〈c, o〉 could be 〈FC-800 (8.500 Gb/s) FC-FS-2 clause 5 FC-1 8B/10B, FC-PI-5 clause 295 

6.3 FC-0 800-SM-LC-L〉. 296 

Another example of 〈c, o〉 for a Fibre Channel Client Protocol is 〈FC-800 (8.500 Gb/s) FC-FS-2 297 

clause 5 FC-1 8B/10B, FC-PI-5 clause 6.3 FC-0 800-SM-LC-I〉. 298 

[R9] When p has the value SDH, the 3-tuple 〈SDH, c, o〉 MUST use one of the 42 299 

possible 〈c, o〉 values for the Coding Function and Optical Interface Function 300 

shown in Table 6. 301 

 302 

Coding Function 〈c〉 Optical Interface Function 〈o〉 

STM-1 

ITU-T G.707 [3] framer, 

N=1 

ITU-T G.957 [15]: 

I-1 

S-1.1 

S-1.2 

L-1.1 

L-1.2 

L-1.3 
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Coding Function 〈c〉 Optical Interface Function 〈o〉 

STM-4 

ITU-T G.707 [3] framer, 

N=4 

ITU-T G.957 [15]: 

 I-4 

S-4.1  

S-4.2 

L-4.1 

L-4.2  

L-4.3 

STM-16 

ITU-T G.707 [3] framer, 

N=16 

ITU-T G.957 [15]: 

 I-16 

S-16.1 

S-16.2 

L-16.1 

L-16.2 

L-16.3 

STM-64 

ITU-T G.707 [3] framer, 

N=64 

ITU-T G.691 [16]: 

I-64.lr 

I-64.l 

I-64.2r 

I-64.2 

I-64.3 

I-64.5 

 S-64.1 

S-64.2 

S-64.3 

S-64.5 

 L-64.1 

L-64.2 

L-64.3 

STM-256 

ITU-T G.707 [3] framer, 

N=256 

ITU-T G.693 [17]: 

VSR2000-3R1 

VSR2000-3R2 

VSR2000-3R3 

VSR2000-3R5 

VSR2000-3M1 

VSR2000-3M2 

VSR2000-3M3 

VSR2000-3M5 

VSR2000-3H2 

VSR2000-3H3 

VSR2000-3H5 

Table 6 – SDH Physical Port Component Functions 303 
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Note that each Coding Function reference and Optical Interface Function reference includes the 304 

rate. 305 

For example, if the value of the Client Protocol 〈p〉 is SDH for the L1VC that the UNI is in, then 306 

〈c, o〉 could be 〈STM-64 ITU-T G.707 framer N=64, ITU-T G.691 L-64.1〉. 307 

Another example of 〈c, o〉 for an SDH Client Protocol is 〈STM-64 ITU-T G.707 framer N=64, 308 

ITU-T G.691 S-64.3〉. 309 

[R10] When p has the value SONET, the 3-tuple 〈SONET, c, o〉 MUST use one of 310 

the 49 possible 〈c, o〉 values for the Coding Function and Optical Interface 311 

Function shown in Table 7. 312 

 313 

Coding Function 〈c〉 Optical Interface Function 〈o〉 

OC-3 

GR-253-CORE [6] framer, 

N=3 

GR-253-CORE [6] clause 4.1: 

SR-1 

IR-1 

IR-2 

 LR-1 

LR-2 

LR-3 

OC-12 

GR-253-CORE [6] framer, 

N=12 

GR-253-CORE [6] clause 4.1: 

SR-1 

IR-1 

IR-2 

 LR-1 

LR-2 

LR-3 

VR-1 

VR-2 

VR-3 

UR-2 

UR-3 

OC-48 

GR-253-CORE [6] framer, 

N=48 

GR-253-CORE [6] clause 4.1: 

SR-1 

IR-1 

IR-2 

 LR-1 

LR-2 

LR-3 

VR-2 

VR-3 

UR-2 

UR-3 

OC-192 GR-253-CORE [6] clause 4.1: 
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Coding Function 〈c〉 Optical Interface Function 〈o〉 

GR-253-CORE [6] framer, 

N=192 

SR-1 

SR-2 

IR-1 

IR-2 

IR-3 

 LR-1 

LR-2 

LR-2a 

 LR-2b 

LR-2c 

LR-3 

VR-2a  

VR-2b 

VR-3 

OC-768 

GR-253-CORE [6] framer, 

N=768 

GR-253-CORE [6] clause 4.1: 

SR-1 

SR-2 

IR-1 

IR-2 

IR-3 

 LR-1 

LR-2 

LR-3 

Table 7 – SONET Physical Port Component Functions 314 

Note that each Coding Function reference and Optical Interface Function reference includes the 315 

rate. 316 

For example, if the value of the Client Protocol 〈p〉 is SONET for the L1VC that the UNI is in, 317 

then 〈c, o〉 could be 〈OC-192 GR-253-CORE framer N=192, GR-253-CORE clause 4.1 LR-2b〉. 318 

Another example of 〈c, o〉 for a SONET Client Protocol is 〈OC-192 GR-253-CORE framer 319 

N=192, GR-253-CORE clause 4.1 IR-3〉. 320 

The following general requirements apply: 321 

[R11] The Physical Layer MUST operate in full duplex mode. 322 

[R12] The value of the Client Protocol 〈p〉 MUST be the same at both UNIs that are 323 

in the L1VC. 324 

[R13] The value of the Coding Function 〈c〉 MUST be the same at both UNIs that 325 

are in the L1VC. 326 
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[O1] The value of the Optical Interface Function 〈o〉 MAY be different at each UNI 327 

in the L1VC. 328 

A Physical Port at one UNI in an L1VC could have the first 〈c, o〉 example value following Ta-329 

ble 4 while the Physical Port at the other UNI in the L1VC could have the second 〈c, o〉 example 330 

value following Table 4. That pair of Physical Port examples satisfies [O1]. Similarly, for the 331 

pairs of Physical Port examples following Table 5, Table 6 and Table 7. 332 

Editor Note 3: The lists of Optical Interface Functions in the SDH and SONET tables are 333 

quite long (due to 3-4 reach options and 3 fiber types). Input is requested from 334 

Service Providers for which ones they deploy.  335 

8.2 Subscriber L1VC Service Attributes 336 

A Subscriber L1VC is an association of two Subscriber L1VC End Points. A Subscriber L1VC 337 

End Point represents the logical attachment of a Subscriber L1VC to a UNI. A given UNI can 338 

only support one Subscriber L1VC End Point.  339 

The L1CI of a L1CS that is mapped to an ingress UNI and Subscriber L1VC End Point associat-340 

ed by the Subscriber L1VC is delivered to the corresponding egress Subscriber L1VC End Point 341 

and UNI. 342 

[R14] If the egress L1CI mapped to a Subscriber L1VC End Point results from in-343 

gress L1CI mapped to a Subscriber L1VC End Point, there MUST be a Sub-344 

scriber L1VC that associates the two Subscriber L1VC End Points. 345 

[R15] If the egress L1CI mapped to a Subscriber L1VC End Point results from in-346 

gress L1CI mapped to a Subscriber L1VC End Point, the two Subscriber 347 

L1VC End Points MUST be different from each other. 348 

[R16] A given UNI MUST support exactly one Subscriber L1VC End Point. 349 

Note that a consequence of [R16] is that at a given UNI, a Subscriber L1VC associates exactly 350 

one Subscriber L1VC End Point. A Subscriber L1VC always supports point-to-point, bi-351 

directional (full duplex) transmission of L1CI. That is, each Subscriber L1VC End Point associ-352 

ated by the Subscriber L1VC always supports ingress and egress L1CI for that Subscriber L1VC. 353 

See Figure 3. Note the drawing convention used in this document depicts a Subscriber L1VC by 354 

a dotted line and a L1CS by a solid line. 355 



  Subscriber Layer 1 Connectivity Service Attributes 

MEF x.y.x © MEF Forum 2017.  Any reproduction of this document, or any portion thereof, shall contain the following 

statement: "Reproduced with permission of MEF Forum."  No user of this document is authorized to modify any 
of the information contained herein. 

Page 18 

 

 

 356 

Figure 3 – Subscriber L1VC 357 

The following sections describe the Service Attributes for a Subscriber L1VC. 358 

8.2.1 Subscriber L1VC ID Service Attribute 359 

The value of the Subscriber L1VC ID Service Attribute is a string that is used to identify a Sub-360 

scriber L1VC within the Service Provider network. It is subject to the following requirements. 361 

[R17] The Subscriber L1VC ID MUST be unique across all the Service Provider’s 362 

Subscriber L1VCs. 363 

[R18] The Subscriber L1VC ID MUST contain no more than 45 characters.2 364 

[R19] The Subscriber L1VC ID MUST be a non-null RFC 2579 [7] DisplayString 365 

but not contain the characters 0x00 through 0x1f. 366 

As an example, the LightTransport Service Provider might use “Subscriber-L1VC-0001867-LT-367 

MEGAMART” to represent the 1867th Subscriber L1VC in its network, where the Subscriber for 368 

the Subscriber L1VC is MegaMart. 369 

8.2.2 Subscriber L1VC End Point List Service Attribute 370 

The value of the Subscriber L1VC End Point List Service Attribute is a list of Subscriber L1VC 371 

End Point ID Service Attribute values (Section 8.3.1). The list contains one Subscriber L1VC 372 

End Point ID Service Attribute value for each Subscriber L1VC End Point associated by the 373 

Subscriber L1VC. 374 

[R20] The Subscriber L1VC End Point List MUST contain exactly two Subscriber 375 

L1VC End Point IDs. 376 

[R21] The values of the Subscriber L1VC End Point IDs in the Subscriber L1VC 377 

End Point List MUST be different. 378 

                                                 
2 The limit of 45 characters is intended to establish limits on field lengths in existing or future protocols that will 

carry the identifier. 

Service Provider
Network

L1CS 
UNI 1

SE

L1CS 
UNI 2

SE
Subscriber

L1VC

Subscriber L1VC End Point
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8.2.3 Subscriber L1VC Service Level Specification Service Attribute 379 

The Subscriber L1VC Service Level Specification (SLS) Service Attribute is the technical speci-380 

fication of aspects of the service performance agreed to by the Service Provider and the Sub-381 

scriber. For any given SLS, a given Performance Metric may or may not be specified. 382 

The value of the Subscriber L1VC SLS Service Attribute is either None or a 3-tuple of the form 383 

〈ts, T, PM〉 where: 384 

• ts is a time that represents the date and time for the start of the SLS. 385 

[R22] ts MUST be specified to the nearest second. 386 

• T is a duration that is used in conjunction with ts to specify a contiguous sequence of time 387 

intervals for determining when performance objectives are met. The units for T are not 388 

constrained. For example, a calendar month is an allowable value. Since the duration of a 389 

month varies it could be specified as, e.g. from midnight on the 10th of one month up to 390 

but not including midnight on the 10th of the following month.  391 

[R23] T MUST contain an integer number of seconds with boundaries aligned with 392 

the one second intervals used by the performance metrics. 393 

• PM is a list where each element in the list consists of a Performance Metric Name, a list 394 

of parameter values specific to the definition of the Performance Metric, and Perfor-395 

mance Metric Objective. 396 

A Performance Metric is a quantitative characterization of L1CI delivery quality experienced by 397 

the Subscriber. Methods for the Service Provider and the Subscriber to monitor the Subscriber 398 

L1VC performance to estimate this user experience are beyond the scope of this document. This 399 

section specifies the following Performance Metrics: 400 

1. The One-way Delay Performance Metric (Section 8.2.3.3),  401 

2. The One-way Errored Second Performance Metric (Section 8.2.3.4), 402 

3. The One-way Severely Errored Second Performance Metric (Section 8.2.3.5), 403 

4. The One-way Unavailable Second Performance Metric (Section 8.2.3.6), and 404 

5. The One-way Availability Performance Metric (Section 8.2.3.7). 405 

[R24] If PM contains an entry with a given Performance Metric Name, then the en-406 

try MUST specify the related parameters and the Performance Objective for 407 

that Performance Metric. 408 

An example of a Subscriber L1VC SLS Service Attribute (3-tuple) is shown in Table 8. 409 

  410 
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 411 

Subscriber L1VC Service Level Specification 

Tuple Entry Value 

ts 2017-07-01, 08:00:00 UTC 

T one calendar month 

PM One-way Availability Performance Metric 

Ordered Subscriber L1VC End Point pairs 〈U1, U2〉 and 〈U2, U1〉 
𝐴 ̂ = 99.99% 

Table 8 – Example of a Subscriber L1VC SLS 412 

𝑃𝑀 can contain multiple entries with a given Performance Metric Name, but one or more of the 413 

parameter values associated with each objective for a given Performance Metric Name need to 414 

be different from each other. For example, 𝑃𝑀 could contain two objectives for the One-way De-415 

lay Performance Metric, each corresponding to a different value of the percentile Pd (see Section 416 

8.2.3.3). 417 

[D1] The Service Provider SHOULD be able to provide an SLS with at least one 418 

Performance Objective (the PMs are: One-way Delay, One-way ES, One-way 419 

SES, One-way UAS, One-way Availability). 420 

[D2] The Service Provider SHOULD be able to provide an SLS which includes a 421 

separate Performance Objective for each ordered Subscriber L1VC End Point 422 

pair in the Subscriber L1VC End Point List. 423 

For example, given a Subscriber L1VC End Point List 〈A, B〉, the One-way Delay Performance 424 

Objective for ordered Subscriber L1VC End Point pair 〈A, B〉 could be different than the One-425 

way Delay Performance Objective for ordered Subscriber L1VC End Point pair 〈B, A〉 when the 426 

connectivity is provided over a uni-directional ring. 427 

8.2.3.1 Basic Time Constructs 428 

For the SLS, the sequence {𝑇𝑙, 𝑙 = 0,1,2, … } is used where 429 

𝑇𝑙 = [𝑡𝑠 + 𝑙𝑇, 𝑡𝑠 + (𝑙 + 1)𝑇] 430 

Each element of the sequence {𝑇𝑙}, referred to as an interval 𝑇𝑙  , is used for assessing the success 431 

of the Subscriber L1VC in meeting the Performance Metric objectives of the SLS. Note that an 432 

interval 𝑇𝑙  has a date and time for its start and end, whereas T is simply a duration with no speci-433 

fied start and end time. Further, an interval 𝑇𝑙  is specified with respect to the start of the SLS 434 

(i.e., ts).  435 

A sequence of seconds {𝜎𝑘 , 𝑘 = 0,1,2, … } is defined where 436 

𝜎𝑘 = [𝑡𝑠 + 𝑘, 𝑡𝑠 + 𝑘 + 1] 437 
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A L1CI is considered to be in a 𝜎𝑘 second (e.g., to evaluate errored L1CI) when the last bit of 438 

that L1CI arrives at the UNI of interest within that 𝜎𝑘 second. 439 

8.2.3.2 Hierarchy of Time 440 

An SLS interval 𝑇𝑙 is divided into three categories: Available Time, Unavailable Time and 441 

Maintenance Interval Time. The SLS performance metric objectives for the One-way Delay PM, 442 

One-way Errored Second PM and One-way Severely Errored Second PM only apply during 443 

Available Time3. Figure 4 illustrates the relationship between the three categories of time in an 444 

SLS interval 𝑇𝑙
4. 445 

 446 

Figure 4 – Hierarchy of Time 447 

For a given ordered Subscriber L1VC End Point pair 〈i, j〉 and a given 𝑇𝑙 let 448 

𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆
〈𝑖,𝑗〉(𝜎𝑘) =  𝐸𝑆𝐸𝑆

〈𝑗〉 (𝜎𝑘) − 𝐼𝑆𝐸𝑆
〈𝑖〉 (𝜎𝑘) 449 

Where 𝐸𝑆𝐸𝑆
〈𝑗〉 (𝜎𝑘) and 𝐼𝑆𝐸𝑆

〈𝑖〉 (𝜎𝑘) are defined in Section 8.2.3.55. Informally, availability detected 450 

occurs following ten consecutive seconds when 451 

𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆
〈𝑖,𝑗〉(𝜎𝑘) ≤ 0 452 

For a given second 𝜎𝑘, the set of egress L1CI will be different than the set of ingress L1CI due to 453 

the transit delay (e.g., 5ms for 1000km of fibre), which may result in a negative value. Informal-454 

ly, unavailability detected occurs following ten consecutive seconds when 455 

                                                 
3 This is consistent with Note 6 of Figure I.1 in G.8201 [20] Appendix I. 
4 Based on similar figure in MEF 10.4 [22]. 
5 The value of 𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆

〈𝑖,𝑗〉(𝜎𝑘) can be approximated by the service provider by comparing the same set of 

L1CI at ingress and egress using well-known transport supervision techniques, such as subnetwork connection non-

intrusive monitoring (G.805 [23] clause 5.4.1.2) using Incoming Error Count (IEC) based signal quality supervision 

(G.806 [24] clause 8.3 Figure 8-6). However, measurement techniques are beyond the scope of this document. 

SLS Interval,   

Unavailable Time Available Time

Non-Errored Seconds

Maintenance 
Interval Time

Errored Seconds

Severely Errored 
Seconds

Non-Severely 
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𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆
〈𝑖,𝑗〉(𝜎𝑘) = 1 456 

Figure 5 illustrates an example of the detection of unavailability and availability6.  457 

 458 

Figure 5 – Example of Detection of Unavailability and Availability 459 

Maintenance Interval Time (MIT) for 〈i, j〉, 𝑀𝐼𝑇(𝑖, 𝑗), is defined as the set of 𝜎𝑘’s within 𝑇𝑙 460 

agreed to by the Subscriber and Service Provider during which the Subscriber L1VC may not 461 

perform well or at all. Examples of a Maintenance Interval include7: 462 

• An interval during which the Service Provider may disable the Subscriber L1VC for net-463 

work maintenance such as equipment replacement. 464 

• An interval during which the Subscriber and Service Provider may perform joint fault 465 

isolation testing. 466 

• An interval during which the Service Provider makes Subscriber requested changes and 467 

making such changes may disrupt the Subscriber L1VC. 468 

The sliding window of ten seconds used to detect availability or unavailability operates inde-469 

pendently of MIT. Consequently, a period of Unavailable Time (UAT) or Available Time (AT) 470 

(defined formally below) of less than ten seconds could be entered prior to a Maintenance Inter-471 

val. Similarly, a period of AT or UAT could be entered immediately following a Maintenance 472 

Interval. Figure 6 illustrates an example of a Maintenance Interval. Note that the consecutive 473 

SES introduced by the Subscriber L1VC resulting in the detection of UAT are Unavailable Sec-474 

onds (UAS) and do not contribute towards the One-way Severely Errored Second Performance 475 

Metric. 476 

                                                 
6 This figure is based on Figure A.1 in G.8201 [20] Annex A. 
7 This is consistent with G.7710 [19] clause 10.1.5. 
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 477 

 478 

Figure 6 – Example of a Maintenance Interval 479 

The formal definitions of AT and UAT follow. Each σk, k = 0,1,2, …. belongs to one of two sets; 480 

A(𝑖, 𝑗) or U(𝑖, 𝑗). The membership is determined by the following two expressions: 481 

𝜎0 ∈ 𝐴(𝑖, 𝑗) 482 

For 𝑘 = 1,2, …. 483 

𝜎𝑘 ∈

{
 
 

 
 𝐴(𝑖, 𝑗) if 𝜎𝑘−1 ∈ 𝐴(𝑖, 𝑗) and  there exists 𝑚 ∈ {𝑘, 𝑘 + 1,… , 𝑘 + 9} such that 𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆

〈𝑖,𝑗〉(𝜎𝑚) ≤ 0

𝑈(𝑖, 𝑗) if 𝜎𝑘−1 ∈ 𝐴(𝑖, 𝑗) and 𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆
〈𝑖,𝑗〉(𝜎𝑚) = 1 for 𝑚 = 𝑘, 𝑘 + 1,… , 𝑘 + 9

𝑈(𝑖, 𝑗) if 𝜎𝑘−1 ∈ 𝑈(𝑖, 𝑗) and  there exists 𝑚 ∈ {𝑘, 𝑘 + 1,… , 𝑘 + 9} such that 𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆
〈𝑖,𝑗〉(𝜎𝑚) = 1 

𝐴(𝑖, 𝑗) if 𝜎𝑘−1 ∈ 𝑈(𝑖, 𝑗) and 𝑆𝑢𝑏𝑠𝑐𝑟𝑖𝑏𝑒𝑟 𝐿1𝑉𝐶𝑆𝐸𝑆
〈𝑖,𝑗〉(𝜎𝑚) ≤ 0 for 𝑚 = 𝑘, 𝑘 + 1,… , 𝑘 + 9

 484 

Then Available Time for 〈𝑖, 𝑗〉 and 𝑇𝑙 is defined as  485 

𝐴𝑇(𝑖, 𝑗, 𝑇𝑙) = {𝜎𝑘, 𝑘 = 0,1, … |𝜎𝑘 ∈ 𝐴(𝑖, 𝑗), 𝜎𝑘 𝑇𝑙, 𝜎𝑘𝑀𝐼𝑇(𝑖, 𝑗)} 486 

and Unavailable Time for 〈𝑖, 𝑗〉 and 𝑇𝑙 is defined as 487 

𝑈𝐴𝑇(𝑖, 𝑗, 𝑇𝑙) = {𝜎𝑘, 𝑘 = 0,1, … |𝜎𝑘 ∈ 𝑈(𝑖, 𝑗), 𝜎𝑘 𝑇𝑙, 𝜎𝑘𝑀𝐼𝑇(𝑖, 𝑗)} 488 

  489 

8.2.3.3 One-way Delay Performance Metric 490 

The One-way Delay8 for the L1CI that ingresses at UNI1 and that egresses at UNI2 is defined as 491 

the time elapsed from the reception of the first bit of the ingress L1CI at UNI1 until the reception 492 

of that first bit of the corresponding L1CI egressing at UNI2
9

. This definition is illustrated in Fig-493 

ure 7. 494 

                                                 
8 One-way delay is difficult to measure and therefore one-way delay may be approximated from two-way measure-

ments. However, measurement techniques are beyond the scope of this document. 
9 This definition is consistent with G.7710 [19] clause 10.1.2. 
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 495 

Figure 7 – One-way Delay for L1CI 496 

[R25] For a given ordered Subscriber L1VC End Point pair and a given 𝑇𝑙, the SLS 497 

MUST define the One-way Delay Performance Metric as the value of the Pd -498 

percentile of the one-way L1CI delay values for the ordered Subscriber L1VC 499 

End Point pair within Available Time. 500 

The value of the One-way Delay Performance Metric is represented by the symbol D. 501 

Note that the Pd -percentile approach was introduced to allow the One-way Delay PM Objective 502 

to be met although different delays may occur following a protection switch. To place an upper 503 

bound on any longer delays a second One-way Delay PM Objective for a higher Pd -percentile 504 

value (e.g., 100th) may be specified. 505 

The One-way Delay PM entry contains: One-way Delay Performance Metric, ordered Subscriber 506 

L1VC End Point pair, Pd, �̂�. Where �̂� in time units > 0 is the One-way Delay Performance Met-507 

ric Objective. 508 

[R26] The SLS MUST define the One-way Delay Performance Metric Objective as 509 

met during Available Time over 𝑇𝑙 for a PM entry of the form above if and 510 

only if D ≤ �̂�. 511 

Note that two One-way Delay Performance Metric Objectives 𝐷1̂ and 𝐷2̂ could be specified with 512 

corresponding parameters P1 and P2 respectively, where P2 > P1 (𝐷2̂ being a longer delay objec-513 

tive associated with a higher percentile P2 to bound potentially longer delays). 514 

8.2.3.4 One-way Errored Second Performance Metric 515 

An errored second (ES) is defined as one second 𝜎𝑘 in Available Time with at least one errored 516 

block (EB)10. An EB is defined as a block in which one or more bits are in error11. In this specifi-517 

cation the L1CI corresponds to a block. The definition of an errored L1CI (EB) for each category 518 

of client protocol is listed in Table 9. 519 

 520 

                                                 
10 This definition is consistent with G.8201 [20] Annex A and G.7710 [19] clause 10.1.2. 
11 This definition is consistent with G.8201 [20] clause 3.1.1 and G.7710 [19] clause 10.1.2. 
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Client Protocol /  

Physical Port 

Coding Errored L1CI Definition (1) 

Ethernet 

GigE  8B/10B An invalid code-group is defined in clause 36.2.4.6 in 

IEEE Std 802.3 [5] 

10GigE WAN  Scrambled A Section BIP-8 anomaly/error is defined in clause 

50.3.2.5 in IEEE Std 802.3 [5] 

10GigE LAN  64B/66B An invalid block is defined in Clause 49.2.4.6 in IEEE Std 

802.3 [5] 

40GigE  64B/66B An invalid block is defined in clause 82.2.3.5 in IEEE Std 

802.3 [5] 100GigE  64B/66B 
Fibre Channel 

FC-100 8B/10B A code violation is defined in Clause 5.3.3.3 in FC-FS-2 

[8] FC-200 8B/10B 
FC-400 8B/10B 
FC-800 8B/10B 
FC-1200 64B/66B Clause 13 in FC-10GFC [11] points to IEEE Std 802.3 [5]  

FC-1600 64B/66B A code violation is defined in clause 5.3 in FC-FS-3 [12]  

FC-3200 64B/66B A code violation is defined in clause 5.3 in FC-FS-4 [13] 

SDH 

STM-1 Scrambled A Regenerator Section B1 error and errored block are de-

fined in clause 10.2.1.2 in ITU-T G.783 [21] STM-4 Scrambled 
STM-16 Scrambled 
STM-64 Scrambled 
STM-256 Scrambled 
SONET 

OC-3 Scrambled Section B1 error monitoring is defined in clause 3.3.2.1 in 

Telcordia GR-253-CORE [6] OC-12 Scrambled 
OC-48 Scrambled 
OC-192 Scrambled 
OC-768 Scrambled 

(1) The error detection capability of the coding functions varies. In some cases a data error may 521 

not be detected. 522 

Table 9 – Errored L1CI Definition per Client Protocol 523 

Note that since the Subscriber L1VC is a transparent layer 1 service, an ES at the ingress UNI 524 

will result in an ES at the egress UNI. To quantify the performance of the Subscriber L1VC the 525 

One-way Errored Second Performance Metric is defined as the difference between egress ES and 526 

ingress ES. 527 

[R27] For a given ordered Subscriber L1VC End Point pair and a given 𝑇𝑙, the SLS 528 

MUST define the One-way Errored Second Performance Metric as follows:  529 
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• Let 𝐼𝐸𝑆
〈𝑖〉(𝜎𝑘) = {

1 if 𝜎𝑘 is an Errored Second
0 otherwise

 530 

denote whether there is an ingress ES during one second 𝜎𝑘 of Available 531 

Time over 𝑇𝑙 at the UNI where Subscriber L1VC End Point i is located.  532 

• Let 𝐸𝐸𝑆
〈𝑗〉(𝜎𝑘) = {

1 if 𝜎𝑘 is an Errored Second
0 otherwise

  533 

denote whether there is an egress ES during the same one second 𝜎𝑘 of 534 

Available Time over 𝑇𝑙 at the UNI where Subscriber L1VC End Point j is lo-535 

cated.  536 

• Then the One-way Errored Second Performance Metric MUST be defined 537 

as: 538 

∑ (𝐸𝐸𝑆
〈𝑗〉(𝜎𝑘) − 𝐼𝐸𝑆

〈𝑖〉(𝜎𝑘))

𝜎𝑘⊆𝐴𝑇(𝑖,𝑗,𝑇𝑙)

 539 

The value of the One-way Errored Second Performance Metric is represented by the symbol Er-540 

rored Second PM.  541 

For a given second 𝜎𝑘 of Available Time, the set of egress L1CI will be different than the set of 542 

ingress L1CI due to the transit delay (e.g., 5ms for 1000km of fibre). However, the net effect on 543 

an Errored Second PM is expected to be negligible.  544 

The One-way Errored Second PM entry contains: One-way Errored Second Performance Metric, 545 

ordered Subscriber L1VC End Point pair, 𝐸�̂�. Where 𝐸�̂� is the One-way Errored Second Perfor-546 

mance Metric Objective. It is an integer count ≥ 0. 547 

[R28] The SLS MUST define the One-way Errored Second Performance Metric 548 

Objective as met during Available Time over 𝑇𝑙 for a PM entry of the form 549 

above if and only if Errored Second PM ≤ 𝐸�̂�. 550 

8.2.3.5 One-way Severely Errored Second Performance Metric 551 

A Severely Errored Second (SES) is defined as:  552 

• One second 𝜎𝑘 which contains ≥ 15% errored L1CI12, where an errored L1CI is defined 553 

in Section 8.2.3.4, or  554 

• One second 𝜎𝑘 which contains a defect (e.g., loss of signal)13, where a defect on ingress 555 

to (client protocol specific), or within the Service Provider’s network (transport technolo-556 

gy specific) may result in the insertion of a replacement signal (transport technology spe-557 

cific). Note that if a replacement signal is not inserted, a defect (such as a loss of signal) 558 

may propagate.  559 

                                                 
12 This definition is consistent with G.8201 [20] clause 3.1.2. 
13 This definition is consistent with G.8201 [20] clause 7.1.2 and G.7710 [19] clause 10.1.2. 
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For example, if the L1CS is provided by an Optical Transport Network (OTN), the client proto-560 

col defect, transport defect and replacement signal reference for each category of client protocol 561 

are listed in Table 10. 562 

 563 

Client Protocol /  

Physical Port 

Defects and Replacement signal 

Clause reference in G.709 [18] 

Ethernet  

GigE  17.7.1 

10GigE WAN  17.2 

10GigE LAN  17.2 

40GigE  17.7.4 

100GigE  17.7.5 

Fibre Channel  

FC-100 17.7.1 

FC-200 17.7.2 

FC-400 17.9.1 

FC-800 17.9.1 

FC-1200 17.8.2 

FC-1600 17.9.2 

FC-3200 17.9.3 

SDH  

STM-1 17.7.1 

STM-4 17.7.1 

STM-16 17.2 

STM-64 17.2 

STM-256 17.2 

SONET  

OC-3 17.7.1 

OC-12 17.7.1 

OC-48 17.2 

OC-192 17.2 

OC-768 17.2 

Table 10 – Defects and Replacement Signal per Client Protocol in OTN 564 

Note that since the Subscriber L1VC is a transparent layer 1 service, an SES at the ingress UNI 565 

will result in an SES at the egress UNI. To quantify the performance of the Subscriber L1VC the 566 

One-way Severely Errored Second Performance Metric is defined as the difference between 567 

egress SES and ingress SES. 568 

[R29] For a given ordered Subscriber L1VC End Point pair and a given 𝑇𝑙, the SLS 569 

MUST define the One-way Severely Errored Second Performance Metric as 570 

follows:  571 

• Let 𝐼𝑆𝐸𝑆
〈𝑖〉 (𝜎𝑘) = {

1 if 𝜎𝑘 is a Severely Errored Second
0 otherwise

  572 



  Subscriber Layer 1 Connectivity Service Attributes 

MEF x.y.x © MEF Forum 2017.  Any reproduction of this document, or any portion thereof, shall contain the following 

statement: "Reproduced with permission of MEF Forum."  No user of this document is authorized to modify any 
of the information contained herein. 

Page 28 

 

 

denote whether there is an ingress SES during one second 𝜎𝑘 within 𝑇𝑙 at the 573 

UNI where Subscriber L1VC End Point i is located.  574 

• Let 𝐸𝑆𝐸𝑆
〈𝑗〉 (𝜎𝑘) = {

1 if 𝜎𝑘 is a Severely Errored Second
0 otherwise

  575 

denote whether there is an egress SES during the same one second 𝜎𝑘 within 576 

𝑇𝑙 at the UNI where Subscriber L1VC End Point j is located.  577 

• Then the One-way Severely Errored Second Performance Metric MUST be 578 

defined as: 579 

∑ (𝐸𝑆𝐸𝑆
〈𝑗〉 (𝜎𝑘) − 𝐼𝑆𝐸𝑆

〈𝑖〉 (𝜎𝑘))

𝜎𝑘⊆𝐴𝑇(𝑖,𝑗,𝑇𝑙)

 580 

The value of the One-way Severely Errored Second Performance Metric is represented by the 581 

symbol Severely Errored Second PM. 582 

For a given second 𝜎𝑘 of Available Time, the set of egress L1CI will be different than the set of 583 

ingress L1CI due to the transit delay (e.g., 5ms for 1000km of fibre). However, the net effect on 584 

a Severely Errored Second PM is expected to be negligible.  585 

The One-way Severely Errored Second PM entry contains: One-way Severely Errored Second 586 

Performance Metric, ordered Subscriber L1VC End Point pair, 𝑆𝐸�̂�. Where 𝑆𝐸�̂� is the One-way 587 

Severely Errored Second Performance Metric Objective. It is an integer count ≥ 0. 588 

[R30] The SLS MUST define the One-way Severely Errored Second Performance 589 

Metric Objective as met during Available Time over 𝑇𝑙 for a PM entry of the 590 

form above if and only if Severely Errored Second PM ≤ 𝑆𝐸�̂�. 591 

8.2.3.6 One-way Unavailable Second Performance Metric 592 

An Unavailable Second (UAS) is defined as a second during Unavailable Time (UAT) (Section 593 

8.2.3.2). 594 

[R31] For a given ordered Subscriber L1VC End Point pair and a given 𝑇𝑙, the SLS 595 

MUST define the One-way Unavailable Second Performance Metric as the 596 

total number of UAS for the ordered Subscriber L1VC End Point pair over 𝑇𝑙. 597 

The value of the One-way Unavailable Second Performance Metric is represented by the symbol 598 

Unavailable Seconds PM. 599 

The One-way Unavailable Second PM entry contains: One-way Unavailable Second Perfor-600 

mance Metric, ordered Subscriber L1VC End Point pair, 𝑈𝐴�̂�. Where 𝑈𝐴�̂� is the One-way Una-601 

vailable Second Performance Metric Objective. It is an integer count ≥ 0. 602 
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[R32] The SLS MUST define the One-way Unavailable Second Performance Metric 603 

Objective as met over 𝑇𝑙 for a PM entry of the form above if and only if Una-604 

vailable Seconds PM ≤ 𝑈𝐴�̂�. 605 

Editor Note 4: UAS is a commonly reported performance metric for transport network paths 606 

(c.f., ITU-T G.7710 section 10.1.6.1 Performance Data Collection for common 607 

transport requirements, also discussed in ITU-T G.8201 Appendix I Note 5 for 608 

OTN). Service Provider input has been requested whether UAS is also useful 609 

as a L1CS PM, or is just the Availability PM sufficient? 610 

8.2.3.7 One-way Availability Performance Metric 611 

Availability is defined as the percentage of Available Time over a given interval 𝑇𝑙 which does 612 

not include Maintenance Interval Time (MIT) (Section 8.2.3.2).  613 

[R33] For a given ordered Subscriber L1VC End Point pair and a given 𝑇𝑙, the SLS 614 

MUST define the One-way Availability Performance Metric for the ordered 615 

Subscriber L1VC End Point pair over the time interval 𝑇𝑙 as: 616 

|𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)|

|𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)| + |𝑈𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)| 
 𝑥 100% 617 

when (|𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)| + |𝑈𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)|) > 0 and 100% otherwise 618 

where the vertical bars around each set indicate the number of elements in the 619 

set. 620 

The value of the One-way Availability Performance Metric is represented by the symbol Availa-621 

bility PM. 622 

For example, for |𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)| = 2,591,974 and |𝑈𝐴𝑇(𝑖, 𝑗, 𝑇𝑙)| = 26, then the Availability PM is 623 

99.999%. 624 

 625 

The One-way Availability PM entry contains: One-way Availability Performance Metric, or-626 

dered Subscriber L1VC End Point pair, 𝐴.̂ Where �̂� is the One-way Availability Performance 627 

Metric Objective specified as a percentage > 0. 628 

[R34] The SLS MUST define the One-way Availability Performance Metric Objec-629 

tive as met over 𝑇𝑙 for a PM entry of the form above if and only if Availability 630 

PM  ≥ �̂�.     631 

  632 
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8.3 Subscriber L1VC End Point Service Attributes 633 

A Subscriber L1VC End Point is a logical entity at a given UNI that is associated with L1CI 634 

passing over that UNI. Per Section 8.2,  a Subscriber L1VC is an association of two Subscriber 635 

L1VC End Points. A Subscriber L1VC End Point represents the logical attachment of a Sub-636 

scriber L1VC to a UNI. 637 

8.3.1 Subscriber L1VC End Point ID Service Attribute 638 

The value of the Subscriber L1VC End Point ID Service Attribute is a string that is used to allow 639 

the Subscriber and Service Provider to uniquely identify the Subscriber L1VC End Point.  640 

[R35] The Subscriber L1VC End Point ID MUST be unique across all the Service 641 

Provider Subscriber L1VC End Points.  642 

[R36] The Subscriber L1VC End Point ID MUST contain no more than 45 charac-643 

ters.14  644 

[R37] The Subscriber L1VC End Point ID MUST be a non-null RFC 2579 [7] Dis-645 

playString but not contain the characters 0x00 through 0x1f.  646 

8.3.2 Subscriber L1VC End Point UNI Service Attribute  647 

The value of the Subscriber L1VC End Point UNI Service Attribute is a UNI ID Service Attrib-648 

ute value per Section 8.1.1, which serves to specify the UNI where the Subscriber L1VC End 649 

Point is located. The Subscriber L1VC End Point is said to be at this UNI. 650 

 651 

  652 

                                                 
14 The limit of 45 characters is intended to establish limits on field lengths in existing or future protocols that will 

carry the identifier. 
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9 Subscriber L1CS Service Attributes Summary 653 

The parameter values for the Service Attributes define the capabilities of a Subscriber L1CS. 654 

Some or all of the Service Attributes may apply to a Subscriber L1CS. For a particular Subscrib-655 

er L1CS, there are three types of Service Attributes, those that apply to a UNI as described in 656 

Section 8.1, those that apply to a Subscriber L1VC as described in Section 8.2 and those that ap-657 

ply to a Subscriber L1VC End Point as described in Section 8.3.  658 

The first column in Table 11 identifies the UNI Service Attributes as defined in Section 8.1 of 659 

this document. The entries in the second column specify the values. For a given instance of a 660 

Subscriber L1CS, a table like that of Table 11 needs to be specified for each UNI in the Sub-661 

scriber L1VC associated with the service.   662 

  663 

UNI Service Attribute Values and Description 

UNI ID String as specified in Section 8.1.1 

Physical Layer A 3-tuple of the form 〈p, c, o〉 as specified in Section 8.1.2 

Table 11 – UNI Service Attributes  664 

The first column in Table 12 identifies the Subscriber L1VC Service Attributes as defined in 665 

Section 8.2 of this document. The entries in the second column specify the values. For a given 666 

instance of a Subscriber L1CS, a table like that of Table 12 needs to be specified for the Sub-667 

scriber L1VC associated with the service. 668 

 669 

Subscriber L1VC Service 

Attribute 

Values and Description 

Subscriber L1VC ID String as specified in Section 8.2.1 

Subscriber L1VC End 

Point List 

Two Subscriber L1VC End Point ID values as specified in 

Section 8.2.2 for the two Subscriber L1VC End Points associ-

ated by the Subscriber L1VC 

Subscriber L1VC Service 

Level Specification 
None or a 3-tuple of the form 〈ts, T, PM〉 as specified in Sec-

tion 8.2.3 

Table 12 – Subscriber L1VC Service Attributes  670 

The first column in Table 13 identifies the Subscriber L1VC End Point Service Attributes as de-671 

fined in Section 8.3 of this document. The entries in the second column specify the values. For a 672 

given instance of a Subscriber L1CS, a table like that of Table 13 needs to be specified for the 673 

location of each UNI in the Subscriber L1VC associated with the service. 674 

 675 

Subscriber L1VC End Point 

Service Attribute 

Values and Description 

Subscriber L1VC End Point ID String as specified in Section 8.3.1 

Subscriber L1VC End Point UNI String as specified in Section 8.3.2 

Table 13 – Subscriber L1VC End Point Service Attributes  676 

  677 
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Appendix A Use Cases (Informative) 721 

The following sections provide examples of Subscriber L1CS use cases. 722 

A.1 Enterprise Outsourcing 723 

In this use case an Enterprise has a multi-site network composed of branch offices, a headquar-724 

ters and a remote site used for Business Continuity or Disaster Recovery (the distinction being 725 

either a zero Recovery Time Objective or some non-zero value, respectively). See Figure 8. The 726 

Enterprise could be financial, medical, government, research and education or a large corpora-727 

tion. 728 

The multi-site connectivity is provided by either an Ethernet Virtual Private Local Area Network 729 

(EVP-LAN) or an Internet Protocol Virtual Private Network (IP VPN) service, which may have 730 

a back-up connection to the co-location site. The focus of this use case is the point-to-point Sub-731 

scriber L1CS between the headquarters (UNI1) and the remote co-location site (UNI2). 732 

  733 

Figure 8 – Enterprise Outsourcing Use Case 734 

The connectivity between the Enterprise headquarters and the co-location site is provided by a 735 

Subscriber L1CS leased from a Service Provider. The Subscriber L1CS could carry an Ethernet 736 

client protocol (for Local Area Network extension) or a Fibre Channel client protocol (for Stor-737 

age Area Network extension). Example Service Attribute values for an Ethernet client protocol 738 

Subscriber L1CS are listed in Table 14, Table 15 and Table 16. 739 

 740 

UNI Service Attribute UNI-1 UNI-2 

UNI ID MTL-HQ-Node3-Slot2-Port1 MTL-STL-Node5-Slot4-Port3 

HQ

Branch

Subscriber L1CS

Co-location Site

Branch

UNI1 UNI2

IP VPN

EVP-LAN /

Enterprise leases
Subscriber L1CS from SP

BC/DR

BC Business Continuity (zero RTO)
DR Disaster Recovery (variable RTO)
RTO Recovery Time Objective
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Physical Layer 〈Ethernet, 10GBASE-R PCS 

clause 49, LR PMD clause 52〉 
〈Ethernet, 10GBASE-R PCS 

clause 49, ER PMD clause 52〉 

 Table 14 – Example UNI Service Attribute Values for Enterprise Use Case 741 

 742 

Subscriber L1VC 

Service Attribute 

Subscriber L1VC-1 

Subscriber L1VC ID Sub-L1VC-1867-LT-MEGAMART 

Subscriber L1VC 

End Point List 
〈MTL-HQ_1867-MEGAMART, MTL-STL_1867-MEGAMART〉 

Subscriber L1VC 

Service Level Speci-

fication 

ts 2017-07-01, 08:00:00 UTC 

T one calendar month 

PM One-way Availability Performance Metric 

Ordered Subscriber 

L1VC End Point pairs 
〈MTL-HQ_1867-MEGAMART, MTL-

STL_1867-MEGAMART〉 and 〈MTL-

STL_1867-MEGAMART, MTL-HQ_1867-

MEGAMART〉 
𝐴 ̂ 99.999% 

Table 15 – Example Subscriber L1VC Service Attribute Values for Enterprise Use Case 743 

 744 

Subscriber L1VC End 

Point Service Attribute 

Location of UNI-1 Location of UNI-2 

Subscriber L1VC End 

Point ID 

MTL-HQ_1867-MEGAMART MTL-STL_1867-MEGAMART 

Subscriber L1VC End 

Point UNI  

MTL-HQ-Node3-Slot2-Port1 MTL-STL-Node5-Slot4-Port3 

Table 16 – Example Subscriber L1VC End Point Service Attribute Values for Enterprise 745 

Use Case 746 

A.1.1 Delay Considerations 747 

A consideration for the Enterprise outsourcing use case is whether there might be a delay limit 748 

for the Subscriber L1CS, determined by the application it is supporting. For example, if the client 749 

protocol is Ethernet and live Virtual Machine migration is intended, a maximum round-trip time 750 

of 10ms between the UNI pair might apply (vendor specific). Assuming equal forward and re-751 

verse path delays, that implies a maximum One-way Delay PM objective of 5ms.  752 

If the client protocol is Fibre Channel there may be a round-trip time limit of about 2ms to allow 753 

link initialization/handshaking to complete (vendor specific). Assuming equal forward and re-754 

verse path delays, that implies a maximum One-way Delay PM objective of 1ms.   755 
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A.2 Subscriber Interconnect 756 

In this use case an Enterprise has a multi-site network composed of two branch offices and a 757 

headquarters. Each branch office is connected to the headquarters by a Subscriber L1CS. See 758 

Figure 9. 759 

 760 

Figure 9 – Subscriber Interconnect Use Case 761 

The legacy Subscriber Equipment platforms at the branch offices and headquarters have SONET 762 

line-side ports. Example Service Attribute values for a SONET client protocol Subscriber L1CS1-763 

2 between the Branch-A UNI2 and the headquarters UNI1 are listed in Table 17, Table 18 and Ta-764 

ble 19. 765 

 766 

UNI Service Attribute UNI-1 UNI-2 

UNI ID VAN-HQ-Node3-Slot2-Port1 VAN-BR-A-Node5-Slot4-Port3 

Physical Layer 〈SONET, OC-192 GR-253-

CORE framer N=192, GR-253-

CORE clause 4.1 SR-1〉 

〈SONET, OC-192 GR-253-

CORE framer N=192, GR-253-

CORE clause 4.1 IR-1〉 

Table 17 – Example UNI Service Attribute Values for Subscriber Interconnect Use Case 767 

 768 

Subscriber L1VC 

Service Attribute 

Subscriber L1VC-12 

Subscriber L1VC ID Sub-L1VC-2017-LT-LULU 

Subscriber L1VC 

End Point List 
〈VAN-HQ_2017-LULU, VAN-BR-A_2017-LULU〉 

Subscriber L1VC 

Service Level Speci-

fication 

ts 2017-07-01, 08:00:00 UTC 

T one calendar month 

PM One-way Availability Performance Metric 

Ordered Subscriber 〈VAN-HQ_2017-LULU, VAN-BR-A_2017-

HQ

Branch - B

Subscriber L1CS1-2

Branch - A

UNI1

UNI4

UNI2

Subscriber L1CS3-4

UNI3
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Subscriber L1VC 

Service Attribute 

Subscriber L1VC-12 

L1VC End Point pairs LULU〉 and 〈VAN-BR-A_2017-LULU, 

VAN-HQ_2017-LULU〉 
𝐴 ̂ 99.99% 

Table 18 – Example Subscriber L1VC Service Attribute Values for Subscriber Intercon-769 

nect Use Case 770 

 771 

Subscriber L1VC End 

Point Service Attribute 

Location of UNI-1 Location of UNI-2 

Subscriber L1VC End 

Point ID 
VAN-HQ_2017-LULU VAN-BR-A_2017-LULU 

Subscriber L1VC End 

Point UNI 

VAN-HQ-Node3-Slot2-Port1 VAN-BR-A-Node5-Slot4-Port3 

Table 19 – Example Subscriber L1VC End Point Service Attribute Values for Subscriber 772 

Interconnect Use Case 773 

  774 
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A.3 Control Plane Restoration and the Availability Performance Metric 775 

In this use case, Subscriber L1CS1-2 has an Availability performance metric objective of 99.99%. 776 

Subscriber L1CS3-4 has an Availability performance metric objective of 99.9%. See Figure 10. 777 

The client protocol for each Subscriber L1CS is unspecified. 778 

 779 

Figure 10 – Control Plane Restoration Example  780 

Both Subscriber L1CS’s are initially routed over the same network link A-B which later experi-781 

ences a hard fault. Subscriber L1CS1-2 is re-routed via node C by the control plane in order to 782 

meet the high Availability performance metric objective. Subscriber L1CS3-4 is not re-routed due 783 

to its lower Availability performance metric objective (either because it could still be met or due 784 

to resource contention). Consequently, Subscriber L1CS1-2 remains available while Subscriber 785 

L1CS3-4 becomes unavailable.   786 

A variation on this scenario could be that Subscriber L1CS1-2 does not have an associated Delay 787 

performance metric objective while Subscriber L1CS3-4 does, and its Delay performance metric 788 

objective would be exceeded by re-routing over the longer restoration path. 789 

  790 

A

UNI1
UNI2

UNI3

UNI4C

B

Subscriber
L1CS1-2

Subscriber
L1CS3-4
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Appendix B Evaluation of One-way Errored Second PM (Informa-791 

tive) 792 

 The One-way Errored Second Performance Metric is defined in section 8.2.3.4 as: 793 

∑ (𝐸𝐸𝑆
〈𝑗〉(𝜎𝑘) − 𝐼𝐸𝑆

〈𝑖〉(𝜎𝑘))

𝜎𝑘⊆𝐴𝑇(𝑖,𝑗,𝑇𝑙)

 794 

As discussed, for a given second 𝜎𝑘 of Available Time, the set of egress L1CI will be different 795 

than the set of ingress L1CI due to the transit delay (e.g., 5ms for 1000km of fibre). An example 796 

of the effect of this delay on the evaluation of the Errored Second PM is illustrated in Figure 11. 797 

  798 

Figure 11 – Example Evaluation of One-way Errored Second PM 799 

In the example, the egress UNI 𝜎𝑘 (1 sec PM tick) is used to determine whether there was an in-800 

gress or egress ES.  For a delay of 5ms, 0.5% of the L1CI arriving at the ingress UNI during a 801 

given 𝜎𝑘  will be evaluated in the following 𝜎𝑘  at the egress UNI. Note there is a similar effect 802 

on the evaluation of the One-way Severely Errored Second PM. 803 

 804 

0 1 2 3 4 5

t (sec) (Egress UNI 1 sec PM tick)

Ingress UNI data (1 sec groups of L1CI)

Egress UNI data (1 sec groups of L1CI, 

offset due to transit delay)

EES – IES =      -1           +1            0             1              0

X

X

X

XX

X indicates an errored L1CI was detected 


