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Disclaimer 

© MEF Forum 2020. All Rights Reserved. 

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

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

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

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

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

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

as a result of reliance upon such information. 

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

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

made by any other party. 

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

or otherwise: 

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

trade secret rights held or claimed by any MEF member which are or may be associated 

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

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

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

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

concepts contained herein; nor 

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

document. 

Implementation or use of specific MEF standards, specifications, or recommendations will be vol-

untary, and no Member shall be obliged to implement them by virtue of participation in MEF 

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

adoption of agile, assured and orchestrated network services. MEF does not, expressly or other-

wise, endorse or promote any specific products or services. 
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1 Abstract 

MEF is the first industry body to publish standards for Optical Transport services and their orches-

tration. MEF 63 (Subscriber Layer 1 Service Attributes) defines Subscriber (UNI-to-UNI) Layer 

1 Services while MEF 64 (Operator Layer 1 Service Attributes and Services) defines Operator 

(UNI-to-ENNI and ENNI-to-ENNI) Layer 1 Services. These standards, together with MEF 72 

(Network Resource Model – Subscriber Layer 1) and other MEF standards provide a standardized 

approach to delivering fully orchestrated multi-operator MEF 3.0 services comprising the most 

advanced high-performance Optical Transport services available in the market today. 

This paper provides an overview of these standards, the most prominent use cases of Optical 

Transport services, and an introduction to the use of MEF LSO (Lifecycle Service Orchestration) 

APIs to orchestrate these services.  

2 Introduction 

High bandwidth, high performance point-to-point connectivity services are becoming increasingly 

important to Service Providers in order to meet the demands of large enterprises for applications 

such as data center interconnect. The MEF has addressed this need by being the only industry 

organization to define standardized Layer 1 connectivity services (interchangeably referred to in 

this document as ‘Optical Transport services’). Additionally, MEF has expanded the Lifecycle 

Service Orchestration (LSO) framework with support for automated Layer 1 Service ordering and 

configuration, enabling Service Providers to leverage the faster time-to-revenue and lower operat-

ing costs of MEF 3.0. 

The standard MEF 63 (Subscriber Layer 1 Service Attributes) defines the Subscriber Layer 1 (L1) 

service attributes supporting Ethernet and Fibre Channel client protocols used in LAN and SAN 

extension for data center interconnect, as well as SONET and SDH client protocols for legacy 

WAN services.  

The standard MEF 64 (Operator Layer 1 Service Attributes and Services) defines Operator L1 

Services between a UNI and OTN ENNI (access) and between OTN ENNIs (transit). This provides 

the basis for streamlining the interconnection of multi-domain L1 Services. 

2.1 Motivations 

The motivation for defining Layer 1 Services in MEF are similar to those for the MEF definition 

work for Carrier Ethernet and IP services. 

Although service offerings at Layer 1 are widely available today, Service Providers vary in their 

use of terminology to describe them (e.g., “Wavelength Services” or “Optical Wavelength Ser-

vices”) and they lack standardized service attribute definitions. Therefore, from a Subscriber per-

spective, having a standard L1 Service definition allows a far more effective comparison of offer-

ings and their attributes from different Service Providers, such as the performance metrics for 
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delay and availability. Also, it provides the Subscriber with a means to clearly communicate their 

service requirements to a Service Provider.  

Similarly, due to the pre-MEF 64 lack of standard Layer 1 Service definitions at an ENNI, the 

interconnection of Layer 1 Services between Operators is typically done today with adhoc agree-

ments which are slow to establish between the two parties, difficult to manage and impede the 

automation of end-to-end service delivery. With the publication of MEF 64, Service Providers and 

Operators therefore benefit from standardized Layer 1 Service definitions for ENNI interconnec-

tion. 

From an Operator perspective, the definition of an L1 ENNI enables simplified and faster inter-

connect between Operators providing the supporting services for the end-to-end Service Provider. 

An L1 ENNI can aggregate multiple Operator Access Services (UNI-to-ENNI) into a single Op-

erator Transit Service (ENNI-to-ENNI), thereby providing a single service to manage with poten-

tially global reach. 

The primary motivation for this MEF definitions work is to define an L1 Service that can be or-

chestrated in accordance with MEF LSO standards. This will enable Service Providers to improve 

service delivery times and benefit from the lower operating costs of MEF-defined services. 

Subscriber MEF 3.0 Optical Transport Services have a total of only seven attributes, thereby sim-

plifying compliance testing between partnering Service Providers or in a certification context. 

2.2 Relevant Standards  

Table 1 shows the current MEF standards relevant for Service Providers offering Optical Transport 

services.  

 

Reference Description 

MEF 63 Subscriber Layer 1 Service Attributes 

MEF 64 Operator Layer 1 Service Attributes and Services 

MEF 72 Network Resource Model - Subscriber Layer 1 

 

Table 1 – Reference to Relevant Standards 

 

It should be noted that MEF has also aligned its work with that of Open Network Foundation 

(ONF) that has developed a generic Transport API (T-API) with the latest release being T-API 

2.2.0 made available in July 2019. MEF has used T-API 2.2.0 as the basis of its LSO Presto Net-

work Resource Provisioning (NRP) API which is suitable for orchestrating MEF 63 and MEF 64-

compliant Optical Transport services. 
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3 Business Drivers and Market Opportunities 

Interestingly, despite the widespread use of optical transport networks as evidenced by extensive 

analyst coverage of optical transport vendors, there is very limited corresponding analyst coverage 

of Optical Transport services per se. This may in part be due to the lack of relevant standardized 

terminology in the industry and a lack of Service Provider emphasis of their L1 connectivity ser-

vice offerings.  

One example of coverage of this market is a study published in April 2019 by MarketsandMarkets 

Analysis which indicates continued growth in Service Provider revenues for Optical Transport 

Services, referred to as “Optical Wavelength Services (OWS)” in the study. 

 

 

Figure 1 – Optical Transport Services Revenue Forecast 

 

The same study provides a regional split of service revenues over the forecast period. 

It is the hope of the authors that this White Paper will trigger renewed awareness of the importance 

of orchestrated and standardized Optical Transport services within the telecommunications indus-

try as well as the analyst community. 
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Figure 2 – Optical Transport Services Revenue Forecast by Region 

4 Optical Transport Services Overview 

In this section, an overview is provided of the contents of the newly published MEF standards 

defining Optical Transport services – MEF 63 and MEF 64. 

4.1 MEF 63 Subscriber Optical Transport Services 

Typically, the MEF standardization process for a service begins with the definition of the service 

attributes which are used to establish an agreement between the Subscriber and the Service Pro-

vider. Based on those service attributes, specific service types can then be defined.  

MEF 63 defines the service attributes for Subscriber L1 Services and inherently also defines the 

Subscriber L1 Services as there are no options for the service attributes. Subscriber MEF 3.0 Op-

tical Transport Services are defined in MEF 63 as point-to-point, bi-directional, full port rate (wire 

speed) connections with a single service instance per UNI and no service multiplexing.  

These services always have the same client protocol (e.g., Ethernet, Fiber Channel, SONET, SDH) 

at both UNIs. 
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Figure 3 – MEF 63 Reference 

In addition, the physical ports at both UNIs have the same rate and coding function (e.g., 

1000BASE-X (8B/10B), FC-1600 (64B/66B), SONET/SDH (section frame)). An encoded data 

block is the entity carried by the L1 Virtual Connection (L1VC) between the UNIs. The physical 

port at each UNI may have a different reach optical interface function (e.g., short reach, interme-

diate reach, long reach, etc.) as required by the deployment. 

 

 

4.2 MEF 64 Operator Optical Transport Services 

Similarly, MEF 64 defines the service attributes for Operator L1 Services and defines the service 

types between a UNI and ENNI, called Access, and between a pair of ENNIs, called Transit. These 

are the L1 equivalents of the Carrier Ethernet OVC-based services defined in MEF 51.1 and 26.2. 
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August 2018 
 

 

  

https://www.mef.net/resources/technical-specifications/download?id=127&fileid=file1
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Figure 4 – MEF 64 Reference 

 

MEF 64 defines that Operator L1 Services interconnect at an ENNI provided by OTN (Optical 

Transport Network) ports at standard rates of 2.5G, 10G, 40G and 100G. Access L1VCs (L1 Vir-

tual Connections) from multiple UNIs can be aggregated to a single OTUk port at an ENNI. Sim-

ilarly, Transit L1VCs from multiple ENNIs can be aggregated to a single OTUk port at another 

ENNI. 

A given ENNI may support Operator L1VCs for different Service Providers, called a Shared 

ENNI. 

5 Key Optical Transport Service Features 

Optical Transport Services are most compelling for use cases requiring high rates (e.g., 10Gb/s - 

100Gb/s) and high performance, such as the lowest possible latency, zero loss and virtually zero 

delay variation.  

Compared with packet-based services there is no manipulation of the Subscriber traffic, such as 

header fields, providing inherent transparency and security.  

Furthermore, an entire wavelength can be assigned to a Subscriber, providing physical separation 

from other traffic. 

   

MEF 64 © MEF Forum 2020. Any reproduction of this Standard, or any portion thereof, shall contain the following 
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6 Use Cases 

6.1 Enterprise Outsourcing L1 Service-on-Demand to Service Provider 

In this use case, an enterprise (in this example, a bank) connects multiple sites using a multi-point 

LAN or VPN to a headquarters. 

 

 

 

Figure 5 – Multi-Site Network Example 

 

In order to maintain Business Continuity (zero recovery time) or for the purposes of Disaster Re-

covery, the bank decides to establish back-up computing and storage capability at a co-location 

(colo) site, where it can: 

• Lease space and power from the Carrier Neutral Provider (CNP) and deploy its own 

equipment, or 

• Lease computing and storage from an IT provider with a presence in the colo, or 

• In the case of a Communications Service Provider (CSP), lease private Cloud services. 

The bank leases a Subscriber L1 Service from a CSP for the headquarters-to-colo connectivity 

appropriate for the outsourcing scenario, such as: 

• An Ethernet L1 Service for LAN extension, and/or 

• A Fibre Channel L1 Service for SAN extension. 

Typically, the LAN or VPN is extended via an Internet connection to the colo so the branch sites 

can access the backup computing and storage when the headquarters is no longer accessible. 
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The bank can also arrange with the CSP for additional, scheduled bandwidth between its head-

quarters and the colo to accommodate periodic or impromptu demand for higher capacity - for 

example, to perform a full back-up every night for an hour or for a couple of days every three 

months during end-of-quarter financials. The additional bandwidth would be provided by another 

Subscriber L1 Service, requested by the bank from its Service Provider using an API at the LSO 

Cantata reference point and scheduled by the bank using an API at the LSO Allegro reference 

point. 

6.2 Web-scale Cloud Provider Data Center Interconnect 

Often a web-scale Cloud provider (e.g., AWS or MS Azure) does not have private network con-

nectivity between its data centers or would prefer a managed Optical Transport Service. In such 

cases, the Cloud provider leases a high-speed Subscriber L1 Service from a CSP to provide the 

connectivity, for example using 100GigE client interfaces. 

 

 

Figure 6 – Data Center Interconnect Example 

 

7 Optical Transport Services Orchestration 

With the service attributes and services defined, the next step is to enable orchestration of the 

Optical Transport Services at the LSO reference points (see MEF 55). This requires enhancements 

of the MEF information models and MEF data models for the network resources and the corre-

sponding services. Based on these OTS-capable MEF models, standardized APIs can be generated 

which support the Optical Transport Service types. 

The figure below illustrates the general flow of the LSO API development process for a new ser-

vice type. 
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Figure 7 – MEF LSO API Development Process 

 

The figure below provides a more detailed illustration of the specific MEF documents involved in 

the development of LSO support for L1 Services (MEF 63 and MEF 64). 

 

 

 

Figure 8 – LSO-Related Specifications for MEF 63 and MEF 64 
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8 Summary 

Using MEF 63 and MEF 64, Service Providers have a valuable baseline to enhance current prod-

ucts or introduce new Optical Transport service products into the market for some of the most 

important use cases in the industry with the increasing dependence on cloud-based applications 

and services. 

In the longer term, MEF’s LSO orchestration framework enables Service Providers to integrate 

their MEF 3.0 Optical Transport Underlay Connectivity Services into a federation of service pro-

viders supporting multi-operator on-demand connectivity services, SD-WAN services and 5G use 

cases. 

This White Paper also provides a basis for analysts to define and track the emerging Optical 

Transport Services market. 
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9 About MEF 

An industry association of 200+ member companies, MEF has introduced the MEF 3.0 transfor-

mational global services framework for defining, delivering, and certifying assured services or-

chestrated across a global ecosystem of automated networks. MEF 3.0 services are designed to 

provide an on-demand, cloud-centric experience with user- and application-directed control over 

network resources and service capabilities. MEF 3.0 services are delivered over automated, virtu-

alized, and interconnected networks powered by LSO, SDN, and NFV. MEF produces service 

specifications, LSO frameworks, open LSO APIs, software-driven reference implementations, and 

certification programs. MEF 3.0 work will enable automated delivery of standardized Carrier 

Ethernet, Optical Transport, IP, SD-WAN, Security-as-a-Service, and other Layer 4-7 services 

across multiple provider networks. For more information, visit https://www.mef.net and follow us 

on LinkedIn and Twitter @MEF_Forum. 
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