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Disclaimer 
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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 
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b) any warranty or representation that any MEF members will announce any product(s) 
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MEF Forum.  MEF is a non-profit international organization to enable the development and world-
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2 Abstract  

This document specifies the Service Attributes that need to be agreed between a Service Provider 

and a Subscriber for IP Services, including IP VPNs, cloud access1 and Internet access. Some key 

concepts are introduced, including IP UNIs, IP Virtual Connections, IP Virtual Connection End 

Points and IP UNI Access Links. Specific Service Attributes and corresponding behavioral re-

quirements are defined for each of these entities. These include support for assured services, e.g. 

multiple Classes of Service, performance objectives specified in a Service Level Specification, and 

Bandwidth Profiles. 

  

                                                 
1 Private cloud access is deferred to a future revision of this document. 
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3 Terminology  and Abbreviations  

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

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

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

Note: Terms marked with * are adapted from terms in MEF 4 [79], MEF 10.3 [80], MEF 23.2 [81] 

and MEF 26.2 [82], to ensure they apply generically to IP or Carrier Ethernet services. 

 

Term Definition Reference 

Bandwidth Profile A specification of the temporal properties of a sequence 

of IP Packets at an EI, along with rules for determining 

the level of conformance to the specification for each IP 

Packet in the sequence. 

This document *  

Bandwidth Profile 

Envelope 

A set of one or more Bandwidth Profile Flows, and cor-

responding parameters, that are associated such that the 

amount of traffic for one flow can affect the amount that 

is permitted for another flow. 

This document 

Bandwidth Profile 

Flow 

A stream of IP Packets that meet certain criteria. This document 

BWP Envelope Bandwidth Profile Envelope. This document 

BWP Flow Bandwidth Profile Flow. This document 

CE Customer Edge. RFC 4364 [35] 

Class of Service 

Name 

An administrative name assigned to a particular set of 

performance objectives, and related Bandwidth Profiles, 

that applies to traffic mapped to the Class of Service 

Name. 

This document *  

Cloud Provider A person, organization or entity responsible for making 

cloud services available to Subscribers. 

MEF 47 [84] 

CoS Name Class of Service Name. 

For the avoidance of doubt, note that in this document, 

the term ñCoSò does not refer to the Ethernet Priority 

Code Point (PCP) field. 

This document 

Customer Edge Physical or Virtual Equipment that is dedicated to a par-

ticular Subscriber and is directly adjacent (at Layer 3) to 

one or more PE devices.  The CE might or might not be 

managed by the Subscriber. 

Note: this specification uses the IETF definition of 

Customer Edge that is common parlance in the con-

text of IP.  With  this definition, the CE is the equip-

ment that is directly adjacent (at Layer 3) to the PE, 

regardless of who owns and manages it.  This is dif-

ferent to the definition of Customer Edge used in 

other MEF specifications. 

RFC 4364 [35], 

RFC 8299 [75]  
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Term Definition Reference 

Differentiated 

Services Field 

In an IP Packet, the six most significant bits of the (for-

mer) IPv4 Type Of Service (TOS) octet or the (former) 

IPv6 Traffic Class octet. 

RFC 3260 [24] 

DNS Domain Name System. RFC 1034 [3] 

Domain Name 

System 

The system and infrastructure for mapping between IP 

addresses and domain names. 

RFC 1034 [3] 

DS Field Differentiated Services Field. RFC 3260 [24] 

Egress IP Packet An IP Packet transmitted towards the Subscriber at a 

UNI or towards another Operator at an ENNI. 

This document 

EI External Interface. This document *  

ENNI External Network Network Interface. This document *  

External Network 

Network Interface 

The demarcation point marking the boundary of respon-

sibility between two Operators whose networks are op-

erated as separate administrative domains. 

In this document, ñExternal Network Network Inter-

faceò should be read as meaning ñIP External Network 

Network Interfaceò. 

This document *  

External Interface Either a UNI or an ENNI. 

In this document, ñExternal Interfaceò should be read as 

meaning ñIP External Interfaceò. 

This document *  

Ingress IP Packet An IP Packet received from the Subscriber at a UNI or 

from another Operator at an ENNI. 

This document 

Internet Protocol A protocol for transmitting blocks of data from source 

to destination hosts within an interconnected system of 

packet-switched computer communication networks. 

RFC 791 [1] 

IP Internet Protocol. RFC 791 [1] 

IP Attachment 

Circuit  

A means of connecting a CE and a PE at Layer 3, such 

that they are Layer 3 peers (i.e. over a single IP hop). 

RFC 4364 [35] 

IP Control  

Protocol Packet 

An IP Packet traversing an EI that is identified as be-

longing to a control protocol used between the Sub-

scriber and the SP or Operator (at a UNI) or between 

two Operators (at an ENNI), e.g. a routing protocol or 

OAM protocol. 

This document 

IP Data Packet An IP Packet traversing an EI that is not an IP Control 

Protocol Packet. 

This document 

IP External Inter-

face 

An EI at which an IP Service is accessed. This document 

IP External 

Network Network 

Interface 

An ENNI at which an IP Service is accessed. This document 

IP Operator An Operator for an IP Service. This document 

IP Packet Either an IPv4 Packet or an IPv6 Packet, from the start 

of the IP Version field to the end of the IP data field. 

RFC 791 [1], 

RFC 2460 [15] 
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Term Definition Reference 

IP Prefix A set of IP addresses, containing the contiguous range 

of IP addresses whose initial n bits all have the same 

value, for some value of n.  Typically this is expressed 

by giving the first address in the range and the value of 

n (the ñprefix lengthò). 

This document 

IP Service A connectivity service that carries IP Packets irrespec-

tive of the underlying Layer 2 technology, and that is 

specified using Service Attributes as defined in a MEF 

Specification. 

This document 

IP Service 

Provider 

A Service Provider for an IP Service. This document 

IP Subscriber A Subscriber of an IP Service. This document 

IP Subscriber 

Network 

A Subscriber Network that is an IP network connected 

to the SP via IP UNIs. 

This document 

IP UNI Access 

Link  

A UNI Access Link for an IP Service, i.e. a subnetwork 

corresponding to a distinct IP subnet, that forms part of 

a UNI.  The subnet might use both IPv4 and IPv6 ad-

dressing. 

This document 

IP User Network 

Interface 

A UNI at which an IP Service is accessed. This document 

IP Virtual  

Connection 

An association of two or more IPVC EPs that limits the 

exchange of IP Packets to IPVC EPs for the IPVC. 

This document 

IPv4 IP version 4. RFC 791 [1] 

IPv6 IP version 6. RFC 2460 [15] 

IPVC IP Virtual Connection. This document 

IPVC End Point A logical entity at a given External Interface to which a 

distinct subset of IP Packets passing over that External 

Interface is mapped. 

This document 

IPVC EP IPVC End Point. This document 

L1 .. L7 Layer 1 .. 7. ISO OSI [86] 

Layer 1 .. 7 The layers of the ISO OSI model. ISO OSI [86] 

Operator An organization with administrative control over a net-

work, and which provides wholesale services to other 

Operators or to Service Providers. 

In this document, ñOperatorò should be read as meaning 

ñIP Operatorò. 

This document * 

Operator IPVC  An IPVC used to provide an Operator IP Service. This document 

Operator IP 

Service 

A wholesale IP Service that is provided by an Operator 

to another Operator or a Service Provider, between 2 or 

more EIs, specified using Service Attributes. 

This document 

PE Provider Edge. RFC 4364 [35] 

Performance 

Metric  

One of a number of performance-related properties of 

an IPVC, that can be measured and for which objectives 

can be specified in an SLS. 

This document 
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Term Definition Reference 

Provider Edge Physical or Virtual Equipment that the SP is responsible 

for, that can support multiple IP Services for different 

customers, and is directly adjacent (at Layer 3) to one or 

more CE devices.  The PE is logically part of the SP 

Network and is managed by the SP. 

RFC 4364 [35], 

RFC 8299 [75] 

Service Attribute Specific information agreed between the provider and 

the user of a service, as described in a MEF specifica-

tion, that describes some aspect of the service behavior. 

This document 

Service Level 

Agreement 

The contract between the Subscriber and Service Pro-

vider specifying the service level commitments and re-

lated business agreements for a service. 

This document * 

Service Level 

Specification 

The technical details of the service level, in terms of 

performance objectives, agreed between the Service 

Provider and the Subscriber as part of the SLA. 

This document *  

Service Provider An organization that provides services to Subscribers. 

In this document, ñService Providerò should be read as 

meaning ñIP Service Providerò. 

This document * 

Service Provider 

Network 

An interconnected network used by the Service Provider 

to provide services to one or more Subscribers. 

This document 

SLA Service Level Agreement This document 

SLS Service Level Specification. This document 

SLS-RP SLS Reference Point. This document 

SLS Reference 

Point 

A point from or to which performance objectives are 

specified as part of an SLS; either an IPVC End Point or 

a location specified in the SLS Service Attribute. 

This document 

SP Service Provider. This document * 

Subscriber The end-user of a service. 

In this document, ñSubscriberò should be read as mean-

ing ñIP Subscriberò. 

This document * 

Subscriber IPVC An IPVC used to provide a Subscriber IP Service. This document 

Subscriber IP 

Service 

An IP Service that is provided by a Service Provider to 

a Subscriber between two or more UNIs, or between 

one or more UNIs and a cloud service, specified using 

the Service Attributes described in this document. 

This document 

Subscriber 

Network 

An interconnected network belonging to a given Sub-

scriber, which is connected to the Service Provider at 

one or more UNIs. 

In this document, ñSubscriber Networkò should be read 

as meaning ñIP Subscriber Networkò. 

This document 

Traffic Class An alternative term for Class of Service Name.  In this 

document, Class of Service Name (CoS Name) is used. 

For the avoidance of doubt, note that in this document, 

the term ñCoSò does not refer to the Ethernet Priority 

Code Point (PCP) field. 

This document 

UNI User Network Interface. This document * 
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Term Definition Reference 

UNI Access Link An individual connection between the Subscriber and 

the SP that forms part of a UNI. 

In this document, ñUNI Access Linkò should be read as 

meaning ñIP UNI Access Linkò. 

This document 

User Network 

Interface 

The demarcation point between the responsibility of the 

Service Provider and the responsibility of the Sub-

scriber. 

In this document, ñUser Network Interfaceò should be 

read as meaning ñIP User Network Interfaceò. 

This document * 

Table 1 ï Terminology and Abbreviations 
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4 Compliance Levels 

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

"SHOULD", "SHOULD NOT", "RECOMMENDED ", "NOT RECOMMENDED ", "MAY ", 

and "OPTIONAL " in this document are to be interpreted as described in BCP 14 (RFC 2119 [8], 

RFC 8174 [74]) when, and only when, they appear in all capitals, as shown here.  All key words 

must be in bold text. 

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

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

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

TIONAL ) are labeled as [Ox]  for optional. 

5 Numerical Prefix Conventions  

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

 

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 ï Numerical Prefix Conventions 
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6 Introduction  

IP Services have been widely deployed by Service Providers for many years, both in the form of 

the public Internet and in Virtual Private Networks (VPNs) ï see IETF STD 5 [77] and RFC 4364 

[35].  However, there is no standard framework that specifies how such services are described 

from the perspective of the user of the service.  While Internet access is ubiquitous, Internet access 

services rarely provide any level of assured connectivity or performance.  Even for VPN services, 

each Service Provider specifies their services in a different way, with respect to terminology, clas-

ses of service, service level agreements, etc.  Furthermore, SPs might combine their VPN service 

with other value-added services (e.g., spam filtering), which can make comparison even more dif-

ficult, especially if such value-added services are at a different OSI layer. 

For end users of IP Services, this makes selecting a Service Provider a very difficult task, as it is 

often impossible to compare service offerings from different providers when they use different 

terminology and specifications.  Similarly, interactions between different Service Providers, in 

order to provide end-to-end services across different geographies, for example, are extremely chal-

lenging.  Each Service Provider has to make a bilateral agreement with each Operator that it part-

ners with, and has to map its internal terminology and methodology to that of each partner. 

All of this means that service definition and activation, especially across multiple Operators, is 

extremely complex and consequently very hard to automate and orchestrate.  This results in long 

lead times, leading to lack of service and higher costs for the Subscriber, and potential lost revenue 

for the Service Provider. 

MEF has addressed similar issues for Ethernet services by creating a series of Carrier Ethernet 

specifications that define standard terminology and standard attributes for describing Carrier 

Ethernet services.  From these specifications, information models, data models and APIs can be 

created within the MEF LSO reference architecture.  This allows for much easier orchestration and 

automation of Carrier Ethernet services.  The same approach can also be applied for IP Services. 

This document is the first MEF IP Services specification, and specifies Service Attributes for de-

scribing Subscriber IP Services.  This document is consistent with IETF STD 5 [77]. 

MEF Subscriber IP Services are IP Services described using the Service Attributes specified in 

this document.  This includes private cloud access, Internet access, and managed VPN services.  It 

does not include Internet peering between ISPs. 

This document focuses on services for unicast traffic.  Multicast traffic could be covered in a future 

revision.  IPv4, IPv6 and ñdual stackò services are supported. 

The service attributes defined in this document can be used to support multiple redundant access 

links that connect a given Subscriber Network to the Service Provider.  However, multiple redun-

dant access links that connect to different Service Providers, as part of the same IP Service, are 

beyond the scope of this document.  (A Subscriber can of course connect a given network to two 

different SPs by obtaining a separate IP Service from each of them). 

The remainder of this document gives an overview of some key concepts (section 7), details of 

routing and packet delivery in an IP Service (section 8), the specification of the Service Attributes 
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for MEF Subscriber IP Services (sections 9 ï 12), and details regarding Bandwidth Profiles (sec-

tion 13).  Appendix A compares this document to RFC 8299 [75].  Examples showing how to use 

various Service Attributes are in Appendix B and Appendix C, and a description of IP OAM Per-

formance Measurement mechanisms is given in Appendix D. 

In the main body of the document, informative notes, including on possible implementation 

choices, are given in blue italic type. 
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7 Key Concepts 

This section explains some key concepts necessary for understanding IP Services. 

7.1 Subscriber IP Services 

A Subscriber IP Service is an IP Service provided to an end user (the Subscriber) by a Service 

Provider.  There is no restriction on the type of organization that can act as a Subscriber; for ex-

ample, a Subscriber can be a mobile operator, IT system integrator, government department, etc.  

At its most basic, a Subscriber IP Service provides connectivity for IP Packets between different 

parts of the Subscriberôs network (usually at different physical locations) or between the Sub-

scriberôs network and an external network (such as the public Internet). 

An example of a Subscriber IP Service connecting parts of the Subscriberôs network at 3 different 

locations is shown in Figure 1. 

 

Figure 1 ï Subscriber IP Service connecting 3 Subscriber locations 

An example of a Subscriber IP Service connecting the Subscriber to the Internet is shown in Figure 

2. 
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Figure 2 ï Subscriber IP Service providing Internet  access 

Note that details regarding the interface between the SP and the Internet are outside the scope of 

this document. 

7.2 Service Attributes  

MEF services are specified using Service Attributes.  A Service Attribute captures specific infor-

mation that is agreed between the provider and the user of a service, that describes some aspect of 

the service behavior.  How such an agreement is reached is outside the scope of this document.  

Some examples of how agreement could be reached are given below, but this is not an exhaustive 

list. 

¶ The provider of the service mandates a particular value. 

¶ The user of the service selects from a set of options specified by the provider. 

¶ The user of the service requests a particular value, and the provider indicates whether 

they accept it. 

¶ The user and the provider of the service negotiate to reach a mutually acceptable value. 

How the agreement is reached, and the specific values agreed, might have an impact on the price 

of the service or on other business or commercial aspects of the relationship between the Sub-

scriber and the Service Provider; this is outside the scope of this document. 
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Service Attributes describe the externally visible behavior of the service; they do not constrain 

how the service is implemented by the Service Provider, or how the Subscriber implements their 

network. 

Service Attributes for Subscriber IP Services are categorized as follows: 

¶ Subscriber IPVC Service Attributes (section 9) 

¶ Subscriber IPVC End Point Service Attributes (section 10) 

¶ Subscriber UNI Service Attributes (section 11) 

¶ Subscriber UNI Access Link Service Attributes (section 12) 

Note: UNIs and UNI Access Links are described in section 7.3; IPVCs and IPVC End Points are 

described in section 7.4. 

Note: some Service Attributes might also apply to Operator IP Services; this document describes 

the Service Attributes for Subscriber IP Services, categorized as above. 

7.3 UNIs and UNI Access Links 

A User Network Interface (UNI) is the demarcation point between the responsibility of the SP and 

the responsibility of the Subscriber. 

A Subscriber Network is an interconnected IP network belonging to a single Subscriber ï different 

parts of a Subscriber Network can be connected to each other directly, or via a Subscriber IP Ser-

vice obtained from a Service Provider.  A Subscriber Network is connected to the Service Provider 

at one or more UNIs.  A given UNI can only connect one Subscriber Network to the SP. 

A given UNI consists of one or more distinct IP links, each of which is a single IP hop from a 

service perspective (i.e., there is no intermediate router that processes the IP Packets traversing the 

link).  Each such IP link is known as a UNI Access Link, and is a subnetwork corresponding to a 

distinct IP subnet (which can have both IPv4 and IPv6 addressing).  Some examples of UNI Access 

Links are as follows (this is not an exhaustive list): 

¶ a distinct physical connection 

¶ a logical Layer 2 connection (for example, an Ethernet VLAN with a given VLAN ID).  

Such a Layer 2 connection might be over a single physical link, an aggregation of physi-

cal links (e.g. an Ethernet Link Aggregation Group) or an entire Layer 2 network (e.g. an 

Ethernet Switch or a Carrier Ethernet E-Access service). 

¶ An IP tunnel (e.g. using GRE) over another IP network (e.g. over the Internet).  In this 

case the UNI Access Link is the tunnel (which is a single IP hop), not the underlying IP 

network. 

When a Subscriber Network is connected to an SP Network by a number of UNI Access Links, 

the Subscriber and SP need to agree how the UNI Access Links are grouped together to form UNIs 

(via the UNI List of UNI Access Links Service Attribute, section 11.3).  Each UNI Access Link 

belongs to exactly one UNI. 
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This document does not constrain how UNI Access Links for a given Subscriber Network are 

grouped into UNIs.  Typically, UNI Access Links that terminate at the same physical location in 

the Subscriber Network, and which have similar properties in terms of intended use, are grouped 

into a single UNI.  UNI Access Links that terminate at a remote physical location in the Subscriber 

Network, or which have a different intended use (such as for a backup link) are typically treated 

as separate UNIs.  Note that the choice of how UNI Access Links are assigned to UNIs can affect 

how traffic is forwarded over them, as well as how assurance-related attributes such as Bandwidth 

Profiles and SLS performance objectives can be applied. 

UNI Access Links in a given UNI can be connected to one or multiple devices at the Subscriber 

and at the Service Provider.  Some examples are shown in Figure 3 ï other arrangements are also 

possible.  Note that the various examples shown can have different pros and cons; this document 

does not state a preference for any particular arrangement. 
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Figure 3 ï Examples of UNI Access Links in a Single UNI 

Figure 4 shows an example of a Subscriber, Bank of MEF, connecting to the SP in a variety of 

ways at different locations where they have offices.  At the San Francisco office, Bank of MEF 

has three UNI Access Links.  Two are grouped together in a single UNI, and these are used as the 
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main connection to the SP and hence to the other parts of Bank of MEFôs Subscriber Network in 

London and Tokyo.  The third UNI Access Link is assigned to a separate UNI and is used as a 

backup link, i.e. traffic is only directed over this link when the main links fail (this can be achieved, 

for example, by setting routing protocol metrics appropriately).  At the London office, there are 

two UNI Access Links grouped in a single UNI, and at the Tokyo office, there is a single UNI 

Access Link.  There is also a ñbackdoorò link between the London and Tokyo offices, that is used 

as a backup when the main connection from either of those offices to the SP fails.  The backdoor 

link is not part of the IP Service provided by the SP, but is shown to illustrate that there are no 

restrictions on how different parts of the Subscriber Network are connected to each other. 

 

Figure 4 ï Example of UNIs and UNI Access Links 

It is possible for a Subscriber to have multiple independent Subscriber Networks.  In this case, 

each Subscriber Network is connected to the Service Provider by distinct UNIs (which could share 

the same physical interface), that are attached to distinct IPVCs (see section 7.4). 

As a UNI Access Link corresponds to a distinct IP link, it is also possible for multiple UNI Access 

Links to traverse the same physical medium, regardless of whether they belong to the same or 

different UNIs.  For example, two UNI Access Links might be implemented as different VLANs 

on the same physical Ethernet link. 

These two points are illustrated in the example in Appendix B.1. 
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7.4 IP Virtual Connections  and IPVC End Points 

An IP Service is formed of an IP Virtual Connection (IPVC) that links together IPVC End Points 

at External Interfaces (EIs).  In the case of a Subscriber IP Service, the IPVC End Points are spe-

cifically at UNIs.  An IPVC End Point (IPVC EP) is a logical entity at an EI, to which a particular 

subset of packets that traverse the EI is mapped.  The particular subset is identified by fields in the 

packet (typically the source IP address and/or destination IP address).  Note that at a UNI, an IPVC 

EP is associated with the UNI as a whole, not with a particular UNI Access Link in the UNI.  The 

subset of packets that are mapped to an IPVC EP is therefore independent of which UNI Access 

Link in the UNI the packets traverse.  If it is desired to segregate traffic for different IPVCs on 

different UNI Access Links, then the UNI Access Links can be assigned to different UNIs. 

If an IPVC has an IPVC EP at a given EI, we say that the EI is attached to the IPVC. 

A Subscriber IPVC restricts the transmission of packets across the Service Provider Network to 

only those IPVC EPs that belong to the IPVC. 

Figure 5 shows an example of an IPVC and IPVC EPs for a Subscriber: 

 

Figure 5 ï Example of an IPVC and IPVC End Points 

Figure 6 shows a slightly more complex example with two Subscriber IPVCs.  IPVC 1 connects 

the head office to two branch offices, and a separate IPVC (IPVC 2) with a stricter SLS connects 
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the head office to the data center.  The view of the UNI on the left shows the relationship of UNIs, 

UNI Access Links, IPVCs and IPVC EPs.  At this UNI, four UNI Access Links are shown.  Inde-

pendently, each of the two IPVCs has an IPVC EP at the UNI.  Packets that arrive over any UNI 

Access Link are mapped to at most one of the IPVC EPs, depending on their destination addresses 

or other fields, as described in section 8.  Note that packets that are mapped to different IPVC EPs 

might originate at the same device in the Subscriber Network, and hence have the same source IP 

address. 

 

Figure 6 ï Relationship of UNIs and IPVC EPs 

7.5 Subscriber-Managed and Provider-Managed CEs 

Implementation of an IP Service typically involves one or more Customer Edge (CE) devices and 

one or more Provider Edge (PE) devices for each Subscriber site.  These devices can be physical 

or virtual.  A physical CE device is dedicated to a single Subscriber, and in most cases only carries 

traffic for one Subscriber Network and is located at the Subscriberôs premises.  A virtual CE device 

performs the same role but might not be located at the Subscriberôs premises.  A PE device (phys-

ical or virtual) normally carries traffic for multiple Subscribers and is typically located at the SPôs 

premises. 

Note: this specification uses the IETF definition of CE that is common parlance in the context 

of IP.  With  this definition, the CE is the equipment that is directly adjacent (at Layer 3) to 
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the PE, regardless of who owns and manages it.  This is different to the definition of Cus-

tomer Edge used in other MEF specifications. 

There are two options for where the UNI and the CE device are placed with respect to each other.  

In the first option (originally defined in RFC 4364 [35]), the CE device is managed by the Sub-

scriber, and the PE device is managed by the SP.  In this case, the UNI (which is the demarcation 

point of responsibilities) is aligned with the IP Attachment Circuits between the PE and the CE ï 

each IP Attachment Circuit corresponds to a UNI Access Link.  This arrangement is known as a 

Subscriber-managed CE. 

In the second option, which has also become popular, the SP manages the CE device (which is still 

typically located at the Subscriberôs premises), and the Subscriber has their own router connected 

to the CE, or connects L3 end devices to it (directly or over an intervening L2 network)2.  In this 

case, the UNI (the demarcation of responsibility) consists of UNI Access Links between the CE 

and the Subscriberôs network or end stations; the IP Attachment Circuits between the CE and the 

PE are part of the SPôs internal network in this case.  This arrangement is known as a Provider-

managed CE. 

These two options are illustrated in Figure 7. 

                                                 
2 In this case the CE is often referred to as a ñmanaged routerò or ñmanaged CPEò. 
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Figure 7 ï Subscriber-managed and Provider-managed CEs 
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Note that the location of the UNI with respect to the PE and CE devices is different in the two 

cases.  Also, in the Provider-managed case, the IP Attachment Circuit and the CE are internal to 

the SP Network.  In the Subscriber-managed case, the SP might still place some equipment at the 

Subscriber premises, such as an L2 Network Interface Device (NID). 

7.6 Service Assurance 

Service Assurance is provided for MEF services via two mechanisms: 

¶ A Service Level Specification (SLS), which sets out performance objectives for the service.  

Performance objectives can be specified for a variety of Performance Metrics, such as 

mean packet delay and packet loss ratio.  Different objectives can be specified for different 

classes of service.  See section 9.9. 

¶ A set of Bandwidth Profiles, which specify the amount of traffic that the SP will accept at 

each UNI, and identify how much of that traffic is subject to the SLS objectives.  See 

section 13. 

The SLS is generally specified as part of a wider Service Level Agreement (SLA), which might 

specify financial penalties for the SP if the SLS performance objectives are not met, and can also 

specify other aspects of the service level experienced by the Subscriber such as the lead time for 

service modifications or the response time for trouble tickets.  Such details are outside the scope 

of this document. 

7.7 Virtual Private Network (VPN) Services  

A Virtual Private Network service is obtained by a Subscriber to connect together several parts of 

a Subscriber Network, typically in different physical locations, to create a single ñvirtualò network.  

This virtual network is also ñprivateò, in that although the traffic crosses the SP Network, it is 

segregated from other traffic, such as traffic for other Subscribers and from traffic on the public 

Internet.  This segregation extends to the addressing: the Subscriber need only ensure that IP ad-

dresses are unique within their own VPN, and the segregation within the SP Network ensures there 

is no conflict with other Subscribers, even if they use the same addresses.  A Subscriber can obtain 

several VPN services to connect different parts of the Subscriber Network together in different 

ways (e.g. creating different topologies or with different bandwidth constraints and performance 

objectives).  This includes accessing multiple VPNs over the same UNI, although in this case it's 

the Subscriber's responsibility to ensure there is no conflict between the IP Addresses used in the 

different VPNs. 

VPNs are typically implemented by the SP using BGP/MPLS as described in IETF RFC 4364 [35] .  

However, this document does not require that BGP/MPLS is used; any implementation that exhib-

its the same external behavior to the Subscriber is acceptable. 

Figure 8 shows an example of VPN services for two Subscribers using separate Subscriber IPVCs 

across the SP Network.  ñBank of MEFò has two Subscriber IPVCs, one connecting their head 

office to two branch offices and another connecting their head office to a data center.  ñMEF Print-

ingò has one Subscriber IPVC connecting their head office to a branch office. 
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Figure 8 ï Example of Subscriber VPN services 

Note that in this document, a VPN is the same as a Subscriber IPVC, insofar as traffic separation 

between different VPNs is required.  However, in some cases the IP addresses used in different 

IPVCs are not independent ï for example IPVC 1 and IPVC 2 in Figure 8 each have an IPVC EP 

at the same UNI and therefore the IP addresses used in these IPVCs have to be coordinated. 

7.8 Extranet Services 

A common enhancement to VPN Services is to add additional connectivity between a Subscriberôs 

VPN and some external network or host, for example in another Subscriberôs VPN.  This is com-

monly known as an ñextranetò.  An example of this is to enable an enterprise to access a supplierôs 

ordering portal through their own VPN, as shown in Figure 9 below, where an enterprise ñBank 

of MEFò needs to access an ordering portal in one of their suppliers, ñMEF Printingò. 






















































































































































































































































































































































































