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1 List of Contributing Members

The following Member companies of the MEF participated in the development of this document
and have requested to be included in this list.

Amartus Huawei Technologies
CenturyLink Infinera Corporation

Ciena Corporation lometrix

Cisco Systems NEC Corporation

Coriant Nokia

Ericsson RAD Data Communications

Table 1-Contributing Members

2 Abstract

This Interface Profile Specification defines the Presto Management Interface for the network
control and management domain in support of [MEF 6.2] and [MEF 51] Services and is a
specialization of relevant classes from the MEF NRM (Network Resource Model). The Presto
NRP (Network Resource Provisioning) Interface is for use by a Service Orchestration
Functionality (SOF) as described in [MEF 55] and in support of processes for Service
Configuration and Activation [MEF 56] at the network resource layer.

The Presto NRP requests ICM to create connectivity or functionality associated with specific
Service Components of an end-to-end Connectivity Service within the domain managed by each
ICM. Presto may also allow the ICM to describe Resources and capabilities it can instantiate.

This document normatively includes the content of the following files as if they were contained
within this document:

e NRP_Interface.di
e NRP_Interface.notation
e NRP_Interface.uml

These files are available in the Technical Specifications area of MEF.net alongside this
specification.

3 Terminology and Acronyms
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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
reference that is controlling, in other MEF or external documents.

Term

Definition

Reference

Access

Connectivity Service supporting connecting one or
more UNIs to one or more ENNIs within context of
single ICM.

This document

Application Programming In the context of LSO, API describes one of the [MEF55]
Interface Management Interface Reference Points based on the
(API) requirements specified in an Interface Profile, along
with a data model, the protocol that defines
operations on the data and the encoding format used
to encode data according to the data model.
Bandwidth Profile A hierarchical model for bandwidth sharing withina | [MEF 10.3]
defined envelope.
Carrier Ethernet Network A network from a Service Provider or network [MEF 12.2]

(CEN)

operator supporting the MEF service and architecture
models.

Connection

Represents an enabled (provisioned) potential for
forwarding (including all circuit and packet forms)
between two or more NodeEdgePoints of a Node.

[ONF TR-527]

ConnectionEndPoint
(CEP)

Represents the ingress/egress port aspects that access
the forwarding function provided by the Connection.

[ONF TR-527]

ConnectivityService (CS)

Represents an “intent-like” request for connectivity
between two or more ServiceEndPoints. As such,
ConnectivityService is a container for connectivity
request details and is distinct from the Connection
that realizes the request.

NOTE: ConnectivityService is a Network Resource
Layer ONF TAPI construct that is mapped from MEF
EVC by the SOF (or a like client).

[ONF TR-527]

ConnectivityServiceEndPoint
(CSEP)

Represents the ingress/egress port aspects that access
the forwarding function provided by the Connection.
The ConnectionEndPoints have a client-server
relationship with the NodeEdgePoints.

NOTE: ConnectivityServiceEndPoint is a Network
Resource Layer ONF TAPI construct that is mapped
from MEF EVC End Point by the SOF (or a like
client).

[ONF TR-527]

Context
(API1 Context)

Defines the scope of control, interaction and naming
that a particular ONF TAPI provider or client
application has with respect to the information
exchanged over the interface.

[ONF TR-527]
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Term Definition Reference
Edge Connectivity Service supporting connecting one or This document
more UNIs with one or more INNIs in context of a
single ICM.
End-to-End Connectivity Service supporting connecting two or This document

more UNIs within context of a single ICM.

Hypertext Transfer Protocol | A stateless application-level protocol for distributed, | [IETF RFC
(HTTP) collaborative, hypertext information systems. 7230]
I-Access Connectivity Service supporting connecting one or This document

more INNIs and one or more ENNIs in context of a
single ICM.

Information Model

An information model is a representation of concepts
of interest to an environment in a form that is
independent of data repository, data definition
language, query language, implementation language,
and protocol. The MEF uses UML Class Diagrams to
represent objects and relationships of interest to the
managed environment.

[MCM]

Infrastructure Control and
Management Domain (ICM
Domain)

The set of functionality providing domain specific
network and topology view resource management
capabilities including configuration, control and
supervision of the network infrastructure.

[MEF 55]

Interface Profile

Defines the structure, behavior and semantics
supporting a specific Management Interface
Reference Point identified in the LSO Reference
Architecture. The Interface Profile specification
contains all the necessary information to implement
the related API, including objects, attributes,
operations, notifications and parameters.

[MEF 55]

Internal Network-to-Network
Interface (INNI)

A reference point representing the boundary between
two Infrastructure Control and Management domains
that partition an administrative domain.

[MEF 4]

I-Transit

Connectivity Service supporting connecting two or
more INNIs in context of a single ICM.

This document

JavaScript Object Notation A text format that facilitates structured data [ECMA-404]
(JSON) interchange between all programming languages
Lifecycle Service Open and interoperable automation of management [MEF55]

Orchestration
(LSO)

operations over the entire lifecycle of Layer 2 and
Layer 3 Connectivity Services. This includes
fulfillment, control, performance, assurance, usage,
security, analytics and policy capabilities over all the
network domains that require coordinated
management and control in order to deliver the
service.
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Term

Definition

Reference

Link

An abstract representation of the effective adjacency
between two or more associated Nodes in a
Topology. It is terminated by NodeEdgePoints of the
associated Nodes.

[ONF TR-527]

LSO Presto

The resource management interface reference point
need to manage the network infrastructure, including
network and topology view related management
functions.

[MEF55]

LSO Reference Architecture

A layered abstraction architecture that characterizes
the management and control domains and entities
that comprise a system and the interfaces among
them to enable cooperative orchestration of
Connectivity Service.

[MEF55]

Network Infrastructure

Underlying network (both physical and virtual) that
supports a ConnectivityService and transport of
Service Frames.

[MEF55]

Network Resource

Resource in the control of an ICM Domain and
described via objects in [MEF-NRM-Conn]. The
relevant resources are extensions to ONF TAPI SIPs,
CSEPs and CSs.

This document

Node

Abstract representation of the forwarding-capabilities
of a particular set of Network Resources.

[ONF TR-527]

NodeEdgePoint
(NEP)

Represents the inward network-facing aspects of the
edge-port functions that access the forwarding
capabilities provided by the Node.

[ONF TR-527]

Network Resource

Presto NRP is an API service at the Presto reference

This document

Provisioning point for resource activation requests and topology
(Presto NRP) retrieval requests from SOF to ICM.
ONF Core Common Information Model which is divided intoa | [ONF TR-512]

number of pieces and is centered on a core fragment
that is independent of specific data plane technology.
The model includes pieces that provide data plane
technology (forwarding technology) specific
structures and properties.

Open Networking
Foundation Transport API
(ONF TAPI)

The ONF TAPI abstracts a common set of control
plane functions, such as Network Topology,
Connectivity Requests, Path Computation,
Notifications and Network Virtualization to a set of
Service interfaces.

[ONF TR-527]

O-Transit

Connectivity Service supporting connecting two or
more ENNIs in context of a single ICM.

This document
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Term Definition Reference

Retrieve-Scope Filter A retrieve-scope filter in the context of an API allows | This document

the client to specify to varying degrees the scope of a
request (i.e., REST GET). In addition, it allows the
client to filter out and reduce the expected return
value(s).

ServicelnterfacePoint (SIP) | Represents the outward customer-facing aspects of [ONF TR-527]

the edge-port functions that access the forwarding
capabilities provided by the Node.

NOTE: A SIP relates to a UNI, ENNI or INNI.

Topology An abstract representation of the topological-aspects | [ONF TR-527]

of a particular set of network resources. It is
described in terms of the underlying topological
network of Nodes and Links that enable the
forwarding capabilities of that particular set of
network resources.

Unified Modeling Language | The objective of UML is to provide system [MCM]

(UML) architects, software engineers and software

developers with tools for analysis, design and
implementation of software-based systems as well as
for modeling business and similar processes.

Use Case A use case defines a set of actions that define the This document

interactions between an actor and a system in order to
achieve a set of goals.

Table 2-Terminology and Acronyms

4 Scope

The Interface Profile Specification defines the requirements, use cases, realized classes, network
resource interfaces and associated operations/parameters, state machines, and sequence diagrams
that describe the behavior of the Presto NRP interface.

Presto NRP focuses on management and control functions to perform Network and Resource
Provisioning (Presto NRP) processes across the Presto interface with SOF client to ICM server bi-
directional communication. In addition, topology-based retrieval of components, including those
that apply to a given Connectivity Service are defined.

Topology functionality is an important component of the Presto NRP solution. Presto NRP clients
can leverage topology retrieval functionality for multiple Presto NRP scenarios. For example,
during an augmentation of an existing Presto NRP supporting service topology retrieval should be
used prior to adding a resource (i.e., UNI for MEF service) to verify the resource will not break
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the existing service. Topology can also be leveraged for temporal check pointing of the network
resources and path used to support an existing MEF services.

Interface Profile Specification: Network Resource Provisioning

The scope of this specification is a protocol neutral definition of the information, i.e., the attributes
(or properties) of the network resource objects to support the activation of MEF services. The
Presto NRP Information Model imports the NRM Information Model which is then refined. The
relationships between ONF TAPI, MEF NRM and MEF Presto NRP are detailed later in this
document. The collaboration between ONF TAPI, NRM and Presto NRP begin with leveraging
the Connectivity and Topology Services from ONF TAPI to NRM/Presto NRP. Presto NRP
leverages NRM resource activation model and provides necessary UML artifacts that are intended
to be leveraged for YANG data model mappings.

The information provided in this document enables a client (i.e., Service Orchestration
Functionality) to decompose MEF Services and specifically EVC [MEF 10.3] and [MEF 6.2] and
OVC [MEF 26.2], [MEF 33] and [MEF 51] based Services to Presto NRP objects and attributes
for network resource provisioning. Network Resource Provisioning includes activation of
Connectivity Services and associated resources. In addition to the activation procedures the Presto
NRP supports retrieval of network resource layer topology which is used as part of the Presto NRP
activation process.

The future implementation of other ONF TAPI constructs such as Path Computation and
Notification Service will provide augmentations to Presto NRP. For example, the current approach
to activate a MEF service that has an SLS (Service Level Specification) could be to pass the SLS
information from the SOF to the one or more ICMs. The SLS attributes can be used by each ICM
to perform their respective path computation and path selection. The Notification Service could
be used to support asynchronous API operation.

A Path Computation Service construct and corresponding API enable provisioning to be improved
and automated. Specifically, the SOF can query each ICM before the Presto NRP activation to
determine if the SLS requirements for each segment can be met.
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5 Compliance Levels

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",
"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in
this document are to be interpreted as described in RFC 2119 0. All key words must be in
upper case, 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 OPTIONAL) are labeled as [Ox] for optional.

6 Information Model Sources

MEF NRM reuses and extends the definitions of ONF TAPI ([13], [14]), which is a simplified
version of ONF Core IM ([12]). ONF Core IM is a common information model for all
network/transport technologies, evolution of TMF and ITU-T models.

It is extensible and non-constraining to new features/functions. ONF TAPI model was simplifying
the ONF Core IM to make this more appropriate for transfer over an interface and make the
terminology more familiar to users with experience in transport network modeling.

It standardizes a single core technology-agnostic specification that abstracts common transport
network functions. ONF TAPI capabilities can be extended through the specification pattern. The
essential approach is to associate an instance of a ONF TAPI entity class with a set of constraints
and/or extensions that account for the specific case (specification class).

These specification classes are definitions of specific cases of usage of an entity class, enabling
machine interpretation where traditional interface designs would only allow human interpretation.
MEF NRM is designed as a set of specification classes which extends, or augments, ONF TAPI
defined entity classes.
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Other MEF NRP Classes

NrpConnectivityServiceAttrs
NrpConnectivityServiceEndPointAttrs ONF TAPI IM
MEF NRP IM NrpSipAttrs

(Resource Classes))

Entity Classes

— .
<<Specify>>

NRP defines several objects that are
:> augmentations of TAPI objects.

<<Specify>>

MEF NRM IM ! NRM defines several objects that
s Specification Classes I || are augmentation of TAPI objects.

MEF NRP Classes
NrpCarrierEthConnectivityResource
NrpCarrierEthConnectivityEndPointResource
NrpCarrierEthUniNResource
NrpCarrierEthEnniNResource
NrpCarrierEthinniNResource

NRP inherits several objects from NRM.

<Generalization>

BwpFlow
Cosldentifier
Eecldentifier

Colorldentifier
EgressMap

Other classes to complete the
NRM model besides ONF generic
model, either locally defined or
imported from other standard
models.

g Other Classes )

Figure 1-ONF TAPI/NRM/Presto NRP Model Relationships

6.1 MEF Common

There are several reusable constructs/objects that are leveraged by Presto NRP. For example, the
objects/constructs used to support hierarchical bandwidth profiles are leveraged within Presto
NRP. MEF SCA API call(s) to SOF trigger MEF Presto NRP API call(s) to ICM.

6.2 MEF Presto NRP Interface Profile Specification

This document uses a subset of classes from NRM that are applicable for operations across Presto
for configuration and activation of connectivity across an ICM Domain. The UML profile is
mapped to ONF TAPI Connectivity Service and Topology Service.

6.3 MEF NRM

The NRM IM is then defined to manage the Network Infrastructure, through SDN Controllers,
WAN Controllers, OTN Subnetwork Managers, and other legacy Network Management Systems.
The NRM IM structure is based on current and developing best network management solutions
by ITU-T, ONF, TM Forum, to allow wider and future proof interoperability across multi-vendor

and multi-technology networks.
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The NRM IM models the management features defined by MEF Service Information Model [MEF
7.3] in a resource oriented view, at network level, i.e. potentially spanning more technology
domains supporting the service. This model can be used as the basis for Presto Interface Profiles
defining APIs.

6.4 ONF TAPI

Interface Profile Specification: Network Resource Provisioning

ONF TAPI provides several useful constructs such as Connectivity Services, Topology Services,
Path Computation Services, Notification Services and Virtual Network Services. The ONF TAPI
Connectivity Service is extended within NRM/Presto NRP and is the network resource defined in
activation procedures. It should be noted that ONF TAPI Connectivity Service is a network
resource construct that is used to support a MEF Service which is a service definition.

6.4.1 ONF TAPI Topology

The ONF TAPI Topology service is leveraged by MEF Presto NRP. Specifically, the topological
queries for Connectivity Services and associated objects is incorporated within the Presto NRP
Interface Profile Specification. In addition, the ICM derived ONF TAPI Topology Connection
and associated objects are also leveraged by Presto NRP. Topology retrieval can be leveraged by
the Presto NRP process for multiple purposes including, but not limited to:

o verification of a network resource activation,

o retrieval of existing network resource activation prior to augmentation,

¢ verification of path selection
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/ Introduction

The figure below illustrates the MEF Lifecycle Service Orchestration Reference Architecture
(MEF LSO RA) [MEF 55] with the Presto interface highlighted. Presto is the Management
Interface Reference Point between the Service Orchestration Functionality (SOF) and the
Infrastructure Control and Management (ICM) needed to allow management and operations
interactions of MEF defined services. As an example, SOF receives a Legato-based connectivity
service activation request. SOF decomposes the service, performs path computation/selection and

sends one or more Presto NRP activation requests.
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Figure 2-LSO Reference Architecture
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7.1 Presto Reference Scenarios
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The following section provides a Presto reference with respect to the LSO architecture.
Specifically, the various scenarios comprising one or more ICM Domains are illustrated and
discussed. The information given provides context for the use case definitions in this document.
The reference scenarios presented below are specified for the Presto IRP.

The Presto NRP client (i.e., SOF) is responsible for mapping MEF UNI, INNI and ENNI to specific
Service Interface Points (SIPs) - NrpCarrierEthUniNResource, NrpCarrierEthInniNResource and
NrpCarrierEthEnniNResource respectively.

7.1.1 Node Edge Point -to- Service Interface Point Process

It is important to note that a Service Interface Point is defined during the network activation process
and prior to this process each SIP is a Node Edge Point (NEP). The network activation process is
the responsibility of the ICM. The ICM will designate each NEP for a specific SIP functionality.

The ICM process of mapping of each NEP to a specific SIP can be supported by various means
such as ICM GUI (Graphical User Interface) or an API call. Note, that how this is accomplished
beyond the scope of this document.

< NEP-to-SIP >

SIP type={NrpCarrierEthUniNResource,
NrpCarrierEthinniNResource,
NrpCarrierEthEnniNResource}

Enter NEP /J

Enter SIP type

)4

Configure
NEP to SIP

Y
<__Another SIP ?

N

h 4
Complete

Figure 3-NEP-to-SIP Process Flow
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7.1.2 End-to-End Scenario

This scenario is when a MEF EVC Service is managed in one ICM domain in a SP CEN. In this
case, the Presto NRP request for a ConnectivityService is across one Presto Interface Reference
Point located in a single ICM domain. The corresponding ServicelnterfacePoints (SIPs) are all of

the Layer Protocol NrpCarrierEthUniNResource type. The ConnectivityService can be of point-
to-point or multi-point type.

Interface Profile Specification: Network Resource Provisioning

Service Orchestration
Functionality

T Presto (NRP API)
I

hd

Infrastructure Control
And Management

I

l Adagio

Element Control
and Management

|

ConnectivityService

]
[

NrpCarrierEthUniNResource | < | NrpCarrierEthUniNResource |
3

| NrpCarrierEthUniNResource |

End-to-End
Figure 4-End-to-End Scenario

The service decomposition performed by the SOF in this scenario has defined a MEF EVC-based

service. This means that the set of MEF SCA UNIs, SCA EVC and SCA EVC End Points are all
managed by a single ICM.
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7.1.3 Edge and I-Transit

The Edge and I-Transit scenario occurs when an MEF EVC is managed in two or more ICM
domains in a SP CEN. In these cases, the Presto NRP requests for ConnectivityServices are across
each of the Presto interfaces. In the Presto Edge part, the corresponding ServicelnterfacePoints
(SIPs) are a mix of NrpCarrierEthUniNResource and NrpCarrierEthInniNResource. In the I-
Transit  part, the corresponding  ServicelnterfacePoints are one or more
NrpCarrierEthInniNResource. A single INNI with two CSEPs is used for a single carrier
implementation of hairpin switching. The ConnectivityService can be of point-to-point or multi-
point type.

‘ Service Orchestration Functionality |

[ Presto (NRP API)

v

Infrastructure Control
And Management

Infrastructure Control

And Management

Infrastructure Control
And Management

Adagio
Element Control Element Control Element Control
and Management and Management and Management
ConnectivityService Connectivi‘t;/Service ConnectivityService

o

m m

0 %]
8

Node/Topology
SIP
|
|
| NrpCarrierEthUniNResource | | NrpCarrierEthinniNResource | | NrpCarrierEthinniNReSource | | NrpCarrigtEthinniNResource | Linkl
Edge -Transit
NrpCarrierEthlnniNResource | | NpCarrierEthUniNResource |

| NrpCarrierEthUniNResource

Edge

Figure 5-Edge and I-Transit Scenario
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7.1.4 Access

This scenario is when a MEF OVC Service is managed in one ICM domain in a SP CEN. In this
case, the Presto NRP request for a ConnectivityService is across the Presto Interface Reference
Point of the single ICM domain. This scenario supports an OVC Service as defined in [MEF 51].
The types of OVC services are Access E-Line and Access E-LAN. The Presto NRP resources are
NrpCarrierEthUniNResource type ServicelnterfacePoint, NrpCarrierEthEnniNResource type

Interface Profile Specification: Network Resource Provisioning

ServicelnterfacePoint and connectivity associating them with ConnectivityService.
ConnectivityService can be of point-to-point or multi-point type.

Service Orchestration Functionality

PN

A

Infrastructure Control
And Management

A

Element Control
and Management

v

ConnectivityService

I
0

Link

Node/Topology
P Sl

al
]
0

O Link

| NrpCarrierEthUniNResource |

| NrpCarrierEthEnniNResource |

Access

Figure 6-Access

Presto (NRP API)

Adagio
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7.1.5 I-Access

The 1-Access scenario is when a Presto NRP request is to manage a MEF OVC Service. The Presto
NRP  resources are NrpCarrierEthInniNResource type  ServicelnterfacePoint  and
NrpCarrierEthEnniNResource type ServicelnterfacePoint and ConnectivityService associating
them under the control of a single ICM domain. In this Presto NRP activation the MEF OVC is
further segmented into a network resource layer Edge and I-Access. The ConnectivityService can
be of point-to-point or multi-point type.

| Service Orchestration Functionality |

Presto (NRP API)
Infrastructure Control Infrastructure Control
And Management And Management
Adagio
Element Control Element Control
and Management and Management
ConnectivityService ConnectivityService

Link

| NrpCarrierEthUniNResource | |NrpCarrierEthInniNResource| | NrpCarrierEthinniNResource || NrpCarrierEthEnniNResource |

Edge I-Access
Figure 7-1-Access
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7.1.6 O-Transit

This scenario is when a Presto NRP request is to manage a MEF OVC Service. The Presto NRP
resources are all NrpCarrierEthEnniNResource ServicelnterfacePoints with ConnectivityService
association using a single ICM. The ConnectivityService can be of point-to-point or multi-point

type.
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Link Link
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Figure 8-O-Transit
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7.1.7 1-Hairpin

This scenario is when a Presto NRP request is for support of a MEF hairpin switching within a
single carrier network. Hairpin switching at NrpCarrierEthInniNResource occurs when an ingress
S-Tagged frame at a given NrpCarrierEthInniNResource results in an egress S-Tagged
NrpCarrierEthInniNResource frame with a different S-VLAN ID value at the same
NrpCarrierEthEnniNResource. The ConnectivityService can be of point-to-point or multi-point
type.
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7.1.8 E-Hairpin

This scenario is when a Presto NRP request is for support of a MEF hairpin switching that occurs
across more than one carrier network. Hairpin switching at NrpCarrierEthEnniNResource occurs
when an ingress S-Tagged frame at a given NrpCarrierEthEnniNResource results in an egress S-
Tagged NrpCarrierEthEnniNResource frame with a different S-VLAN ID value at the same
NrpCarrierEthEnniNResource. The ConnectivityService can be of point-to-point or multi-point

type.
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8 Presto NRP
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This section describes the client-server network resource activation interaction between the SOF
(Service Orchestration Functionality) and ICM (Infrastructure Control and Management) across
the LSO Presto interface. The specific areas discussed are the SOF service decomposition into
Presto NRP API components, the structure of the Presto NRP API call for various scenarios and
the corresponding ICM derivation of topology upon successful Presto NRP activation.
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CE | EVC Per UNI EVC Per UNJ

EVC
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Service Orchestration Functionality (SOF)

Allegro z SCA NI SCA Ui g Interlude

e SCA_EvcEndPoint SCA_EvcEndPoint CE
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SEP
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o i
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ConnectivityService ConnectivityService ConnectivityService ConnectivityService ConnectivityService

Figure 11-Service Decomposition

SIP: NrpCarrierEthUniNResource and NrpCarrierEthinniNResource
CSEP: NrpCarrierEthConnectivityEndPointResource
CS: NrpCarrierErthConnectivityResource
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8.1 SOF-Service Decomposition
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The process flow and description begin with the SOF receiving a MEF service activation request
over the LSO Legato interface via the MEF SCA API from Business Applications. The SOF is
responsible for several sub functions that work together to perform the service decomposition logic
that determines the service resource components prior to sending Presto API calls. The following
descriptions are provided as an overview the SOF sub functions. These descriptions are further
described in [MEF 55].

Conductor is responsible for coordinated execution of the Service Instance delivery orchestration
plan, considering behavior mandated by applicable policies, as well as dependencies and metadata
that are generated by the Arranger. It delegates and tracks the actual Service Components
implementation in various delivery domains [MEF 55].

Arranger receives Services defined by the Composer and decomposes them into a Service
Instance delivery orchestration plan using the information model, which provides relationships,
constraints, metadata, and Capabilities. This plan guides the deployment of the Service by using
the associated lifecycle orchestration behaviors provided by the Composer [MEF 55].

Performer allows Customers to actively control the dynamic behavior of the Service Instances
(including both connections and interfaces) visible to those Customers using Policies authored by
Customers. This control is typically provided via a dedicated portal. This behavior MAY be
constrained by the Service Provider’s Policies. The Performer will also implement appropriate
constraints (e.g., as defined by the Service Provider or Partner, or by implementing regulatory
policies) as necessary. Scheduled control changes (e.g., upgrading the service) are also handled by
the Performer [MEF 55].

Registry provides a repository to store common information, settings, options, Policies,
Capabilities, and constraints for managed entities, such as Services. The same Registry can be used
for Services that are being designed as well as Services that are already deployed. The Registry
contains metadata and dependency information, as well as Capability features, to facilitate runtime
operations. The Registry uses a standard set of APIs to register, deregister, and query entities [MEF
55].

Topology Inspector discovers, collects, and updates abstract network view topology related
information (e.g., network node placement, current and potential connectivity, Capabilities) across
internal and external domains. The Topology Inspector is the source of topology inventory
information [MEF 55].

The SOF service decomposition takes the MEF service from the LSO Legato interface [MEF 56]
and using SOF functional components described above performs MEF service validation and
design logic.
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A MEF Service, supplied by a Service Provider and delivered to a Customer has two or more UNIs
and an EVC. An Operator MEF Service has 0 or more UNIs and 1 or more ENNIs. The Service
Provider will interact with 1 or more Operators. A MEF Service will be decomposed into the set
of previously defined NRP scenarios.

Interface Profile Specification: Network Resource Provisioning

A Service Provider MEF Service received from a customer has two or more UNIs and an EVVC. A
Partner MEF Service has 0 or more UNIs and 1 or more ENNIs. The Service Provider will interact
with 1 or more Partners.

Included objects are UNI-N(s), EVC End Points(s) and EVC with per object Service Attributes as
defined in [MEF 10.3] and [MEF 6.2] and VUNI, Operator UNI, OVC, ENNI and OVC End Points
as defined in [MEF 28] and [MEF 26.2].

The SOF service decomposition determines the network resource component(s) that support the
MEF service request. For each service component, SOF prepares the Presto NRP constructs to be
sent to an ICM. The figure below illustrates a SOF decomposition of an End-to-End to an ICM
domain. The SCA represents the MEF service with SCA_UNI(s), respective
SCA_EvcEndPoint(s) and SCA_EVC.
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\
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Figure 12-End-to-End

The attributes for Presto NRP objects NrpCarrierEthUniNResource,
NrpCarrierEthConnectivityResource and NrpCarrierEthConnectivityEndPointResource are
mapped from the respective MEF defined UNI-N, EVC End Point and EVC attributes defined in
[MEF 10.3] through the [MEF NRM-Conn]. Specifically, the Presto NRP objects are subclasses
of respective NRM classes.
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8.2 Presto NRP/ONF TAPI Connectivity/Topology Service

The Presto NRP activation process uses three ONF TAPI defined entities that are common across
all Presto NRP network resource activation API calls. These are ConnectivityService,
ConnectivityServiceEndPoint and ServicelnterfacePoint. The Presto NRP sub-classes NRM
objects specific to the mapping of a MEF EVC or OVC based service. In order to leverage the
TAPI CRUD operations NRP augments the TAPI Connectivity Service objects. ONF TAPI
Topology objects are leveraged by Presto NRP and are discussed in more detail below.

Typically, prior to invoking ConnectivityService operations, the SOF would first perform topology
discovery of the ICM’s network domain. This would entail invoking following operations:
- getAllServicelnterfacePoints — ICM would return a list of ServicelnterfacePoints
- getTopologyList — ICM would return the list of top-level Topologies in its domain
- getTopologyDetails - ICM would return a list of Nodes, Links and NodeEdgePoint details.
As per ONF TAPI Topology concepts, a Node contains a set of NodeEdgePoints and the
Links terminate on NodeEdgePoints belonging to two different Nodes. The NodeEdgePoint
details includes NodeEdgePoint-to-ServicelnterfacePoint mapping information.

CE- Customer Edge A .
9 O Service Interface Point

PE — Provider Edge
P - Provider O Node Edge Point - Edge

UNI-N — User Network Interface Network-Side
O Node Edge Point - Internal

UNI-C — User Network Interface Customer-Side

) Context UNI-N
Subscriber

UNI
CEl g
UNI-C

UNI C) () UNI

Topology

UNI-C

UNI-C

Figure 13-Simple network example to illustrate ONF TAPI Topology

ONF TAPI defines the scope of control, interaction a naming that a particular ONF TAPI provider
or client application has with respect to the information exchanged over the interface. This Context
is shared between the API provider and its client [ONF TR-527].

ONF TAPI defines Topology as an abstract representation of the topological-aspects of a set of
Network Resource. It is described in terms of the underlying topological network of Nodes and
Links that enable the forwarding capabilities of that set of Network Resources [ONF TR-527].
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The ONF TAPI ConnectivityService Interface defines a set of operations including the following
CRUD (Create, Read, Update, Delete) operations: createConnectivityService,
updateConnectivityService, deleteConnectivityService, getConnectivityServiceDetails,
getConnectivityServiceList. The SOF invokes the createConnectivityService operation with two or
more ConnectivityServiceEndPoints. Each ConnectivityServiceEndPoint is associated with a
ServicelnterfacePoint. The ConnectivityService is associated with the two or more
ConnectivityServiceEndPoints.

Presto NRP Interface Profile Specification defines a state machine with state variables that allow
methods expressed as a verb or action, as well as combinations of operations, to be invoked using
Presto NRP operations.

Create and delete are examples of verbs/actions. CreateAndDelete and DeactivateAndDelete are
examples of combo-verb/action. This concept allows for both single and multiple actions to
manage network resources. This would be used when a carrier wants to create the device (or ICM
reference to device) and have resources reserved, but may not want them activated initially.
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The ICM receives Presto NRP activation requests across the Presto interface from the SOF as
defined above. Upon a successful activation, the ICM is responsible for supporting Topology
Service functionality as defined in ONF TAPI.

Interface Profile Specification: Network Resource Provisioning

Specifically, the Presto NRP ConnectivityService activation request have to use valid and up to
date topological information and after successful activation connectivity related entities (Route,
Connection, ConnectionEndPoint) have to refer to relevant topological entities (Node,
NodeEdgePoint). The association between Connectivity Service objects and Topology Service
objects is illustrated in the figure above.

The diagram above illustrates the Connectivity Service and Topology Service Interfaces that
respectively provide the set of Connectivity Service-based CRUD and retrieval operations and
Topology-based retrieval operations that are supported by the ICM across the NRP Presto
interface.

9 Requirements on ICM

The following section details the set of requirements for Presto NRP Interface Profile. The
requirements are in accordance to the functionality of the ICM. The interface reference point is
the Presto as defined in [MEF55]. The specific functional requirements are for network resource
activation and topology retrieval by the SOF. Network resource activation is invoked by the SOF
to the ICM or set of ICMs in response to a MEF SCA service activation request. The requirements
are stated with a corresponding source from [MEF 55]. These requirements are correlated with
relevant use cases in Section 9 of this document.

9.1 Service Interface Points and Node Edge Points

The set of requirements defined below do not have create and delete operational requirements for
SIPs. The reason for this is SIPs are generated from a NEP as explained earlier in this document
and therefore will not be created or deleted as part of the Presto NRP process. The Presto NRP
process will specify SIP attributes during the various activation processes.

There are requirements below for SIP modification. Specifically, a SIP can have its state changed
from an active state to a suspended state. The conditions for these state changes is explained in
requirements and corresponding use cases.

R_Presto_NRP_0001 (U)pdate and (D)elete operations for Connectivity

Service/ConnectivityServiceEndPoint.

The Presto NRP Interface MUST support (C)reate,(R)ead,

Source R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6
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R_Presto_ NRP_0002

The Presto NRP Interface MUST support suspending an
existing Connectivity Service.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto_ NRP_0003

The Presto NRP Interface MUST support resuming an
existing Connectivity Service.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto NRP_0004

The Presto NRP Interface MUST support modifying a
Service Interface Point network resource.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto NRP_0005

The Presto NRP Interface MUST support adding a Service
Interface Point network resource to an existing
Connectivity Service network resource.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto_ NRP_0006

The Presto NRP Interface MUST support removing a
Service Interface Point network resource from an existing
Connectivity Service network resource.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto_ NRP_0007

The Presto NRP Interface MUST support suspending a
Service Interface Point network resource which is
associated with an existing Connectivity Service network
resource.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto_ NRP_0008

The Presto NRP Interface MUST support resuming a
Service Interface Point network resource which is
associated with an existing Connectivity Service network
resource.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
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D-LSO-RA-4, D-LSO-RA-6

R_Presto_ NRP_0009

The Presto NRP Interface MUST support suspending a
Connectivity Service End Point which is associated with
an existing Connectivity Service.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto_NRP_0010

The Presto NRP Interface MUST support resuming a
Connectivity Service End Point which is associated with
an existing Connectivity Service.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10,
D-LSO-RA-4, D-LSO-RA-6

R_Presto_NRP_0011

The Presto NRP Interface MUST support the retrieval of
ICM derived Connectivity Service and associated
components. The retrieval capability must support list and
specific requests.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10

R_Presto_ NRP_0012

The Presto NRP Interface MUST support the retrieval of
ICM derived topologies and topological components. The
retrieval capability must support list of topological request
as well as specific.

Source

R-LSO-RA-8, R-LSO-RA-9, R-LSO-RA-10

10 Use Cases

The following section details the set of use cases that are in support of network resource activation
and topology management. Network resource activation is invoked by the SOF in support of a
MEF service activation request received on the Legato interface.

Topology retrieval is a needed function during network resource activation procedures. An
example of using topology retrieval would be the case when adding a SIP to an existing
Connectivity Service. One option is that prior to invoking an activation request the SOF should
invoke topology retrieval and then verify the modification does not adversely impact the existing
Connectivity Service. Verification by SOF is recommended given SOF has full view of the MEF
service. Multiple ICMs supporting a service only have a view of their respective resources.
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Use Case Id UC Presto NRP 0001
Use Case Name Create and Activate Connectivity Service
Description The creation and activation of a Connectivity Service with two or

more Service Interface Points and associated Connectivity
Service End Points under the control of an ICM. Upon successful
completion, the network set of resources have been created and
the Network Infrastructure [MEF 55] is active.

Actor(s) SOF and ICM

Pre-Conditions NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.
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1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.
2. SOF has information about the path fragments, attributes
and constraints it can specify at network resource layer.
3. SOF is aware of other existing ConnectivityServices that
could impact the ConnectivityService under
consideration and their IDs.
4. The set of network resources required to support the
activation are available.
5. The Connectivity Service does not exist.
NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.
a) End-to-End: Two or more NrpCarrierEthUniNResource
b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource
c) I-Transit: One or more NrpCarrierEthInniNResource
d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource
e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource
f) O-Transit: One or more NrpCarrierEthEnniNResource
g) I-Hairpin: One NrpCarrierEthInniNResource with two or
more Connectivity Service End Points.
h) E-Hairpin: One NrpCarrierEthinniNResource with two
or more Connectivity Service End Points.

Process Steps 1. SOF determines ServicelnterfacePoints and attribute

settings to be applied.
NOTE: The ServicelnterfacePoint(s) attributes are added. The
affected set of ServicelnterfacePoints is not created — it already
exists as part of network activation process.

2. SOF determines ConnectivityService and attribute
settings to be applied.

3. SOF determine ConnectivityServiceEndPoints and
attribute settings to be applied.

4. SOF sends create and activation request for
ConnectivityService.

5. ICM returns result to SOF.

Post-Conditions 1. ConnectivityService is created and activated with
Network Infrastructure segment operation active.

NOTE: This may be 1 of n Connectivity Service segments at

Network Resource Layer that are serving the SOF layer

Connectivity Service. The SOF layer Connectivity Service is not

considered active until all Network Resource Layer segments

are active.
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2. Unique ConnectivityService ID is returned.

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

5. Active Network Infrastructure segment and allocated set
of Resource device(s).

6. ConnectivityService state: administrativeState is
UNLOCKED and operationalState is ENABLED.

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Paths

Exceptions

There is a chance that when the network resource creation and
activation is performed the Connectivity Service might fail
because of network resources issues. It might also happen that
the request is illegal or cannot be applied. When it does happen,
the SOF will be notified with one of the following exceptions.
Supported exceptions:

e Invalidlnput
InternalError
Notimplemented
CommLoss
AccessDenied
UnableToComply
EntityNotFound

e NotInValidState
NOTE: If exception occurs the state of ConnectivityService
MUST be set to a pre-condition state of not created.
NOTE: The full combination of create and activate MUST occur.
A partial state change is considered an exception.

Business Process

MEF 50 Table 15

Requirement

R Presto NRP_0001

Use Case Id UC Presto NRP 0002
Use Case Name Create Connectivity Service
Description The creation of a Connectivity Service with Service Interface

Points and associated Connectivity Service End Points under the
control of an ICM. Upon successful completion, the set of
network resources have been created and tracked by the ICM. The
Network Infrastructure is in inactive state.

Actor(s)

SOF and ICM
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Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous APl is
being used. This will determine how the results are returned by
the ICM.
1) SOF has determined location/inventory of two or more
ServicelnterfacePoints.
2) SOF has information about the path fragments, attributes
and constraints it can specify at network resource layer.
3) SOF is aware of other existing ConnectivityServices that
could impact the ConnectivityService under
consideration and their IDs.
4) The set of network resources required to support the
creation are available.
5) The Connectivity does not exist.
NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: Two or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF determines ServicelnterfacePoints and attribute
settings to be applied.
NOTE: The ServicelnterfacePoint(s) attributes are added. The
affected set of ServicelnterfacePoints is not created — it already
exists as part of network activation process.

2. SOF determines ConnectivityService and attribute
settings to be applied.

3. SOF determines ConnectivityServiceEndPoints and
attribute settings to be applied.

4. SOF sends create request for ConnectivityService.

5. ICM returns result to SOF.

Post-Conditions

1. ConnectivityService is created, but not activated.
Network Infrastructure segment operation is not active.
NOTE: This may be 1 of n Connectivity Service segments at
Network Resource Layer that are serving the SOF layer
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Connectivity Service. The SOF layer Connectivity Service is not
considered created until all Network Resource Layer segments
are created.

2. Unique ConnectivityService ID is returned.

3. Set of resources are allocated.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

6. Non-active Network Infrastructure segment and allocated
set of resources ready for activation on device(s).

NOTE: If necessary to keep the Network Infrastructure segment
inactive, the creation of network resources MAY be deferred until
activation.

7. ConnectivityService state: administrativeState is
LOCKED and operationalState is DISABLED.

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when the network resource creation is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:
e Invalidinput
InternalError
Notimplemented
CommLoss
AccessDenied
UnableToComply
EntityNotFound
e NotInValidState
NOTE: If exception occurs the state of ConnectivityService
MUST be set to a pre-condition state of not created.

Business Process

MEF 50 Table 15

Requirement

R Presto NRP 0001
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Use Case Id UC Presto NRP 0003

Use Case Name Activate Connectivity Service

Description The activation of a Connectivity Service with Service Interface
Points and associated Connectivity Service End Points under the
control of an ICM. Upon successful completion, the Connectivity
Service and corresponding Network Infrastructure moves from
inactive to activate state. Refer to Presto NRP state machine in
this document to see differences between
activate/deactivate/suspend/resume.

Actor(s) SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous APl is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.

2. SOF has unique ID of existing ConnectivityService.

3. Network Infrastructure segment of existing
ConnectivityService is not active.

4. The ConnectivityService is not active —
ConnectivityService state: OperationalState is
DISABLED and AdministrativeState is LOCKED.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthinniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends activate request with ConnectivityService
unique ID.

2. Existing ServicelnterfacePoints are activated by ICM.

3. Existing ConnectivityService is activated by ICM.

4. Existing ConnectivityServiceEndPoints are activated by
ICM.

5. ICM returns result to SOF.
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Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Post-Conditions

1. Active Network Infrastructure segment and allocated set of
resources on device(s).

2. ConnectivityService state: administrativeState is LOCKED
and operationalStateis ENABLED.

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header with
resource location (i.e., URI).

Alternative Path

Exceptions

There is a chance that when the network resource activation is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied

e UnableToComply
NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R Presto NRP_0001
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Use Case Id

UC Presto NRP 0004

Use Case Name

Deactivate and Delete Connectivity Service

Description

The deactivation and deletion of a Connectivity Service with
Service Interface Points and associated Connectivity Service
End Points under the control of an ICM. Causes the deactivation
and deletion of an already created Common ICM Connectivity
Service. Removes all dedicated resources of the previously
active Connectivity Service. These are resources on both the
ICM and device(s) used to support the Connectivity Service.

Actor(s)

SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.

2. SOF has unique ID of existing ConnectivityService.

3. The ConnectivityService is available and active.

4. Network Infrastructure segment of existing
ConnectivityService is active.

5. The ConnectivityService is active — ConnectivityService
state: operationalState is ENABLED and
administrativeState is UNLOCKED.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthinniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends deactivate and delete request with
ConnectivityService unique ID.

2. ServicelnterfacePoints associated indirectly with
ConnectivityService via ConnectivityServiceEndPoint
are not deleted, but any pooled resources are unallocated
if there are no remaining ConnectivityService associated
with ServicelnterfacePoint.
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3. Existing ConnectivityServiceEndPoints are deactivated
and corresponding resources are deleted by ICM.

4. Existing ConnectivityService is deactivated and
corresponding resources are deleted ICM.

5. ICM returns result to SOF.

Post-Conditions

1. ConnectivityService that was previously created and
active is deactivated and removed. Network
Infrastructure segment operation is no longer active.

2. ConnectivityService state: Connectivity service is
removed and therefore is Non-Existent.

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when the network resource deactivation and
deletion is performed the Connectivity Service might fail because
of network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF will
be notified with one of the following exceptions.

Supported exceptions:
e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied
e UnableToComply
NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state.
NOTE: The full combination of deactivate and delete MUST
occur. A partial state change is considered an exception.

Business Process

MEF 50 Table 15

Requirement

R Presto NRP 0001
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Use Case Id UC Presto NRP 0005

Use Case Name Deactivate Connectivity Service

Description The deactivation of a Connectivity Service with Service Interface
Points and associated Connectivity Service End Points under
control of an ICM. Upon successful completion, the previously
active Connectivity Service will become inactive tracked by the
ICM.
This is likely the same as suspend from a Network Infrastructure
perspective. The difference is the state variable at the ICM. Refer
to Presto NRP state machine in this document to see differences
between activate/deactivate/suspend/resume.

Actor(s) SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.

2. SOF has unique ID of existing ConnectivityService.

3. Network Infrastructure segment of existing
ConnectivityService is active.

4. Set of resources are allocated and active.

5. The ConnectivityService is active — ConnectivityService
state: operationalStateis ENABLED and
administrativeState is UNLOCKED.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends deactivate request with ConnectivityService
unique ID.

2. Existing active ServicelnterfacePoints and corresponding
resources are NOT deactivated given there may be other
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ConnectivityServices sharing the same
ServicelnterfacePoint(s).

3. Existing active ConnectivityService and corresponding
resources are deactivated, but not deleted.

4. Existing active ConnectivityServiceEndPoints and
corresponding set of resources are deactivated, but not
deleted by ICM.

5. ICM returns result to SOF.

Post-Conditions 1. ConnectivityService that was previously active is
deactivated.

2. Previous active Network Infrastructure segment and
allocated set of resources on device(s) are deactivated.

3. ConnectivityService state: administrativeState is
LOCKED and operationalState is DISABLED.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions There is a chance that when the network resource deactivation is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.
Supported exceptions:

e EntityNotFound
InvalidInput
NotInValidState
InternalError
NotImplemented
CommLoss
AccessDenied

e UnableToComply
NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state.

Business Process MEF 50 Table 15

Requirement R Presto NRP 0001
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Use Case Id UC Presto NRP 0006

Use Case Name Delete Connectivity Service

Description The deletion of a Connectivity Service with Service Interface
Points and associated Connectivity Service End Points under
control of an ICM. Upon successful completion, the previously
inactive Connectivity Service will be deleted. Removes all
resources of the previously deactivated Connectivity Service.
These are resources on both the ICM and device(s) used to
support the Connectivity Service.

Actor(s) SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous APl is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.

2. SOF has unique ID of existing ConnectivityService.

3. Network Infrastructure segment of existing
ConnectivityService is inactive.

4. Resources are allocated and are deactivated.

5. The ConnectivityService is deactive —
ConnectivityService state: operationalState is
DISABLED and AdministrativeState is LOCKED.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends delete request with ConnectivityService
unique ID.

2. ServicelnterfacePoints associated indirectly with
ConnectivityService via ConnectivityServiceEndPoint
are not deleted, but any pooled resources are unallocated
if there are no remaining ConnectivityService associated
with ServicelnterfacePoint.
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3. Existing inactive ConnectivityService and corresponding
resources are deleted by ICM.

4. Existing inactive ConnectivityServiceEndPoints and
corresponding resources are deleted by ICM.

5. ICM returns result to SOF.

Post-Conditions

1. ConnectivityService that was previously inactive is
removed with corresponding set of Resources also
removed.

2. Previously active Network Infrastructure segment and
allocated set of resources on device(s) are removed.

3. ConnectivityService state: Connectivity service is
removed and therefore is Non-Existent.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when the network resource deletion is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied
UnableToComply

NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R Presto NRP 0001
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Use Case Id

UC Presto NRP 0007

Use Case Name

Suspend Connectivity Service

Description

The suspension of a Connectivity Service with Service Interface
Points and associated Connectivity Service End Points under
control of an ICM. Upon successful completion, all resources of
the previously active Connectivity Service are in a suspend state.
The Network Infrastructure operation is not active.

This is likely the same as deactivate from a Network
Infrastructure perspective. The difference is the state variable at
the ICM. Refer to Presto NRP state machine in this document to
see differences between activate/deactivate/suspend/resume.

It is recognized that some devices may not support a suspended
state. The suspended state still must be supported in the ICM.
Shutdown as described below allows for the resource to remain
reserved in the ICM, but may be partially or wholly de-configured
in the network device if necessary.

Actor(s)

SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.

2. SOF has unique ID of existing ConnectivityService.

3. Network Infrastructure segment of existing
ConnectivityService is active.

4. Associated ServicelnterfacePoints are active.

5. Set of resources are allocated and are active.

6. The ConnectivityService is active — ConnectivityService
state: operationalState is ENABLED and
administrativeState is UNLOCKED.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthinniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.




Interface Profile Specification: Network Resource Provisioning

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends suspend request with ConnectivityService
unique ID.

2. ICM will place ConnectivityService and associated
Resources in suspended state.

3. ICM returns result to SOF.

NOTE: Some systems/devices may not support a suspend state.
The device actual state may be different (i.e., shutdown). The
ICM MUST properly track state of ConnectivityService as
suspended.

Post-Conditions

1. ConnectivityService that was previously active and
corresponding set of resources are placed in suspended
state.

2. Previous active Network Infrastructure segment and
allocated set of resources on device(s) are suspended (or
shutdown if suspend is not available).

3. ConnectivityService state: AdministrativeState is
LOCKED and OperationalState is ENABLED.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

NOTE: The suspended state MUST be supported by the ICM.
The device MAY support the suspended state.

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when the network resource suspension is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
NotIinValidState
InternalError
Notimplemented
CommLoss
AccessDenied
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e UnableToComply
NOTE: If exception occurs the state of ConnectivityService

MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R _Presto NRP_0002
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Use Case Id UC Presto NRP 0008
Use Case Name Resume Connectivity Service
Description The resumption of a Connectivity Service with Service Interface

Points and associated Connectivity Service End Points under the
control of an ICM. Upon successful completion, all resources of
the previously suspended Connectivity Service are active. The
Network Infrastructure operational state moves to active. This is
like activate from a Network Infrastructure perspective. Refer to
Presto NRP state machine in this document to see differences
between activate/deactivate/suspend/resume.

Actor(s) SOF and ICM

Pre-Conditions NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of two or more
ServicelnterfacePoints.

2. SOF has unique ID of existing ConnectivityService.

3. Network Infrastructure of existing ConnectivityService is
suspended in ICM and suspended/shutdown in device(s).

4. Set of resources are allocated and are suspended.

5. The ConnectivityService is active — ConnectivityService
state: operationalState is ENABLED and
administrativeState is LOCKED.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthinniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

Process Steps 1. SOF sends resume request with ConnectivityService
unique ID.

2. Verification of corresponding ServicelnterfacePoints are
in active state by ICM.

3. Existing active ConnectivityService and corresponding
resources are placed in active state by ICM.




ZAN

Interface Profile Specification: Network Resource Provisioning

4. Existing active ConnectivityServiceEndPoint and
corresponding resources are placed in active state by

ICM.
5. ICM returns result to SOF.
Post-Conditions 1. ConnectivityService that was previously suspended and

corresponding set of resources (i.e., memory,
queues/buffers, CPU) are placed in active state.

2. Previous suspended Network Infrastructure segment and
allocated resources are activated.

3. ConnectivityService state: administrativeState is
UNLOCKED and operationalState is ENABLED.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions There is a chance that when the network resource resume is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.
Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied

e UnableToComply
NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state.

Business Process MEF 50 Table 15

Requirement R_Presto NRP 0003
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Use Case Id

UC Presto NRP 0009

Use Case Name

Modify Connectivity Service/Connectivity Service End Point

Description

The modification of Connectivity Service attribute(s) and/or
Connectivity Service End Point attribute(s) under the control of
an ICM. Modification must consider effect on entire network
resource providing service. Specifically, all objects and attributes
associated with the Connectivity Service and/or Connectivity
Service End Point must be considered prior to making a
modification.

Actor(s)

SOF and ICM

Pre-Conditions

NOTE: The following use case is not intended to change the state
condition of the ConnectivityService or
ConnectivityServiceEndPoint. Suspend, resume, activate and
deactivate use cases are for state change. Some modifications
should not be done without coordination with customer and may
require a deactivation, modification and activation. Bandwidth
profile attribute (i.e., CIR) is an example of non-service state
impacting.

Determine if Synchronous or Asynchronous API is being used.
This will determine how the results are returned by the ICM.

1. SOF has visibility of two or more ServicelnterfacePoints,
where one or more is
ServicelnterfacePoint/NrpCarrierEthUniNResource and
one or more is a
ServicelnterfacePoint/NrpCarrierEthinniNResource.

2. SOF has unique ID of existing
ConnectivityService/ConnectivityServiceEndPoint.

3. Network Infrastructure of existing

ConnectivityService/ConnectivityServiceEndPoint is

active/inactive/suspended (any state).

Resources are allocated.

The ConnectivityService/ConnectivityServiceEndPoint

is in one of the states:

o active — operationalState is ENABLED and
administrativeState is UNLOCKED,

o inactive — operationalState is INACTIVE and
administrativeState is LOCKED.

o suspended — operationalState is ENABLED and
administrativeState is LOCKED.

NOTE: The correct set of Resource Objects based on use case

should be associated with the ServicelnterfacePoint. See

Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

ok~
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b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

Process Steps 1. SOF sends modify request with
ConnectivityService/ConnectivityServiceEndPoint(s)
unique ID.

2. Verification of corresponding ServicelnterfacePoint(s)
are in active state by ICM.

3. ICM returns result to SOF.

Post-Conditions 1. ConnectivityService/ConnectivityServiceEndPoint(s)
and specified attributes are successfully modified.

2. Network Infrastructure segment is in state it was prior to
modification.

3. Existing ConnectivityService(s) and corresponding
resources remain in the state which it was prior to
initiation of modification request.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions There is a chance that when the network resource modification
is performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.
Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied
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e UnableToComply
NOTE: If exception occurs the state of ConnectivityService

MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R _Presto NRP_0001
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Use Case Id UC Presto NRP 0010

Use Case Name Modify Service Interface Point

Description The modification of a Service Interface Point attribute(s) and/or
supporting resources under the control of an ICM. Modification
must consider effect on entire network resource providing service.
Specifically, a Service Interface Point may support multiple
Connectivity Services and therefore a modification of Service
Interface Point MUST not impact these services.

Actor(s) SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.
1. SOF has unique ID of existing ServicelnterfacePoint.
2. SOF has all IDs of ConnectivityServiceEndPoints
currently associated with this ServicelnterfacePoint.
3. Network Infrastructure of existing ConnectivityService is
active/inactive/suspended (any state).
Resources are allocated.
The ConnectivityService is in one of the states:
o active — operationalState is ENABLED and
administrativeState is UNLOCKED,
o inactive — operationalState is INACTIVE and
administrativeState is LOCKED.
o suspended — operationalState is ENABLED and
administrativeState is LOCKED.
6. The Servicelnterface is in one of the states:
o active — operationalState is ENABLED and
administrativeState is UNLOCKED,
o inactive — operationalState is INACTIVE and
administrativeState is LOCKED.
o suspended — operationalState is ENABLED and
administrativeState is LOCKED.
NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.
a) End-to-End: Two or more NrpCarrierEthUniNResource
b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource
c) I-Transit: One or more NrpCarrierEthInniNResource
d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource
e) I-Access: One or more NrpCarrierEthinniNResource and
one or more NrpCarrierEthEnniNResource
f) O-Transit: One or more NrpCarrierEthEnniNResource.

ok~
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g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF verifies that modification of ServicelnterfacePoint
will not adversely affect the set of associated
ConnectionServiceEndPoints.

2. SOF sends modify request with ServicelnterfacePoint
unique ID and attributes to be modified.

3. Verification of corresponding ServicelnterfacePoints are
in active state by ICM.

4. 1CM returns result to SOF.

Post-Conditions

1. ServicelnterfacePoint is successfully modified.

2. Network Infrastructure segment is in state it was prior to
modification.

3. Existing ConnectivityService(s) and corresponding
resources remain in the state which it was prior to
initiation of modification request.

4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when the network resource modification
is performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied

e UnableToComply
NOTE: If exception occurs the state of ServicelnterfacePoint
MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R Presto NRP 0004
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Use Case Id

UC Presto NRP 0011

Use Case Name

Add Service Interface Point/Connectivity Service End Point to
Connectivity Service

Description The creation/activation of Service Interface Point and/or
associated Connectivity Service End Point into already active
Connectivity Service under the control of an ICM.

Actor(s) SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has visibility of two or more
ServicelnterfacePoints/Connectivity Service End Points,
where two or more are
ServicelnterfacePoint/NrpCarrierEthUniNResource.

2. SOF has unique ID of existing ConnectivityService.

3. Network Infrastructure segment of existing
ConnectivityService is active, inactive or suspended.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthinniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends request to add (activate/create and activate)
ServicelnterfacePoint/Connectivity Service End Point to
an existing ConnectivityService using unique ID.

2. Verification that adding
ServicelnterfacePoints/ConnectivityServiceEndPoint to
existing ConnectivityService does not disrupt the
ConnectivityService or components by ICM.

NOTE: Adding the
ServicelnterfacePoint/ConnectivityServiceEndPoint MUST
NOT disrupt the Network Infrastructure of the existing
ConnectivityService.
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3. Create and activate or Create
ConnectivityServiceEndPoint with corresponding
associated ServicelnterfacePoint and resources by ICM.

4. 1CM returns result to SOF.

Post-Conditions 1. ServicelnterfacePoint/ConnectivityServiceEndPoint is
successfully added to existing ConnectivityService.
Indirect relationship via CSEP.

2. Newly added
ServicelnterfacePoint/ConnectivityServiceEndPoint and
corresponding Network Infrastructure segment and
allocated set of resources are enabled.

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions There is a chance that when adding a network resource is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
NotImplemented
CommLoss
AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R Presto NRP 0005
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Use Case Id

UC Presto NRP 0012

Use Case Name

Remove Service Interface Point and/or Connectivity Service
End Point from Connectivity Service under the control of an
ICM.

Description The deactivation and deletion of ServicelnterfacePoint and/or
Connectivity  Service End Point from an existing
ConnectivityService. Resources are available for reuse after this
action.

Actor(s) SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has visibility of all
ServicelnterfacePoints/ConnectivityServiceEndPoints
associated with ConnectivityService.

2. SOF has unique ID of existing ConnectivityService and
unique ID of
ServicelnterfacePoints/ConnectivityServiceEndPoints.

3. Network Infrastructure segment of existing
ConnectivityService is active, inactive or suspended.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

a) End-to-End: Two or more NrpCarrierEthUniNResource

b) Edge: One or more NrpCarrierEthUniNResource and one
or more NrpCarrierEthInniNResource

c) I-Transit: One or more NrpCarrierEthInniNResource

d) Access: One or more NrpCarrierEthUniNResource and
one or more NrpCarrierEthEnniNResource

e) I-Access: One or more NrpCarrierEthInniNResource and
one or more NrpCarrierEthEnniNResource

f) O-Transit: One or more NrpCarrierEthEnniNResource.

g) I-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

h) E-Hairpin: One NrpCarrierEthInniNResource with two
Connectivity Service End Points.

Process Steps

1. SOF sends request to remove
ServicelnterfacePoint/ConnectivityServiceEndPoint from
an existing ConnectivityService using unique
ServicelnterfacePoint/ConnectivityServiceEndPoint ID.

2. Verification that removing ServicelnterfacePoints to
existing ConnectivityService does not disrupt the
ConnectivityService or components by ICM.

3. ICM returns result to SOF.
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Post-Conditions

1. ServicelnterfacePoint/ConnectivityServiceEndPoint is
successfully removed from existing ConnectivityService.

2. ServicelnterfacePoint/ConnectivityServiceEndPoint and
corresponding Network Infrastructure segment and
allocated set of resources are removed.

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with create resource location (i.e., URI).

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when the removing a network resource is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
InvalidInput
NotInValidState
InternalError
NotImplemented
CommLoss
AccessDenied
UnableToComply

NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state and ServicelnterfacePoint is
NOT removed from ConnectivityService.

Business Process

MEF 50 Table 15

Requirement

R _Presto NRP_0006
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Use Case Id

UC Presto NRP 0013

Use Case Name

Suspend Service Interface Point

Description

The suspension of a ServicelnterfacePoint and associated
Connectivity Service End Point under the control of an ICM.
Upon successful completion, all resources of the previously active
ServicelnterfacePoint are intact. The Network Infrastructure
operation is not active.

This is likely the same as deactivate from a Network
Infrastructure perspective. The difference is the state variable at
the ICM. Refer to Presto NRP state machine in this document to
see differences between activate/deactivate/suspend/resume.

It is recognized that some devices may not support a suspended
state. The suspended state still must be supported in the ICM.
Shutdown as described below allows for the resource to remain
reserved in the ICM, but may be partially or wholly de-configured
in the network device if necessary.

Actor(s)

SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.
1. SOF has determined location/inventory of
ServicelnterfacePoint.
2. SOF has unique ID of existing ConnectivityService.
NOTE: Identifier of ServicelnterfacePoint and
ConnectivityService is required because multiple
ConnectivityServices can be associated with a single
ServicelnterfacePoint.
3. Network Infrastructure segment of existing
ConnectivityService is active.
4. SOF has unique ID of existing ServicelnterfacePoint.
5. ServicelnterfacePoint state: administrativeState is
UNLOCKED and operationalState is ENABLED
(state=active).
NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.
a) NrpCarrierEthUniNResource
b) NrpCarrierEthinniNResource

Process Steps

c) NrpCarrierEthEnniNResource

1. SOF sends suspend request with ServicelnterfacePoint
unique ID.

2. ICM will place ServicelnterfacePoint and associated
Resources in suspended state.
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3. ICM returns result to SOF.

NOTE: Some systems/devices may not support a suspend state.
The device actual state may be different (i.e., shutdown). The
ICM MUST properly track state of ServicelnterfacePoint as
suspended.

Post-Conditions

1. Previous active Network Infrastructure segment and
allocated set of resources on device(s) are suspended (or
shutdown if suspend is not available).

2. ServicelnterfacePoint state: administrativeState is
LOCKED and operationalState is ENABLED
(state=suspended).

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

NOTE: The suspended state MUST be supported by the ICM. The
device MAY support the suspended state.

Notification/Event

If a notification service and API is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when suspending a network resource is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
InvalidInput
NotInValidState
InternalError
NotImplemented
CommLoss
AccessDenied
UnableToComply

NOTE: If exception occurs the state of ServicelnterfacePoint
MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R _Presto NRP_0007
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Use Case Id

UC Presto NRP 0014

Use Case Name

Resume Service Interface Point

Description

The resumption of a ServicelnterfacePoint and associated
Connectivity Service End Point under the control of an ICM.
Upon successful completion, all resources of the previously
suspended ServicelnterfacePoint are active. The Network
Infrastructure operation is active. This is similar to activate from
a Network Infrastructure perspective. Refer to Presto NRP state
machine in this document to see differences between
activate/deactivate/suspend/resume.

Actor(s)

SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of
ServicelnterfacePoint.

2. SOF has unique ID of existing ConnectivityService.

NOTE: Identifier of ServicelnterfacePoint and

ConnectivityService is required because multiple

ConnectivityServices can be associated with a single

ServicelnterfacePoint.

3. Network Infrastructure of existing ServicelnterfacePoint
is suspended in ICM and suspended/shutdown in
device(s).

4. SOF has unigue ID of existing ServicelnterfacePoint.

Set of resources are allocated and are suspended.

6. ServicelnterfacePoint state: administrativeState is
LOCKED and operationalState is ENABLED
(state=suspended).

7. Resources are allocated and are active.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

8. NrpCarrierEthUniNResource

9. NrpCarrierEthInniNResource

10. NrpCarrierEthEnniNResource

o

Process Steps

1. SOF sends resume request with ServicelnterfacePoint
unique ID.
2. ICM returns result to SOF.

Post-Conditions

1. ServicelnterfacePoint that was previously suspended and
corresponding resources are placed in active state.

2. Previous active Network Infrastructure segment and
allocated set of resources on system/device(s) are active

3. ServicelnterfacePoint state: administrativeState is
UNLOCKED and operationalState is ENABLED.
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4. If Synchronous API operation — return success or failure
code/message.

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event

If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions

There is a chance that when resuming a network resource is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied
UnableToComply

NOTE: If exception occurs the state of ServicelnterfacePoint
MUST remain in its previous state.

Business Process

MEF 50 Table 15

Requirement

R _Presto NRP_0008
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Use Case Id UC Presto NRP 0015
Use Case Name Suspend Connectivity Service End Point
Description The suspension of a ConnectivityServiceEndPoint associated

with a specific ServicelnterfacePoint under the control of an ICM.
Upon successful completion, all resources of the previously active
ConnectivityServiceEndPoint are suspended. The Network
Infrastructure operation for this resource is not active.

This is likely the same as deactivate from a Network
Infrastructure perspective. The difference is the state variable at
the ICM. Refer to Presto NRP state machine in this document to
see differences between activate/deactivate/suspend/resume.

It is recognized that some devices may not support a suspended
state. The suspended state still must be supported in the ICM.
Shutdown as described below allows for the resource to remain
reserved in the ICM, but may be partially or wholly de-configured
in the network device if necessary.

This is an applicable use case when a ServicelnterfacePoint is
serving more than one ConnectivityServices and one of the
associated ConnectivityServices is needed to be suspended
without disruption of other ConnectivityServices.

Actor(s) SOF and ICM

Pre-Conditions NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of
ServicelnterfacePoint and associated
ConnectivityServiceEndPoint.

2. SOF has unique ID of existing ConnectivityService.

NOTE: Identifier of ServicelnterfacePoint and

ConnectivityService is required because multiple

ConnectivityServices can be associated with a single

ServicelnterfacePoint.

3. Network Infrastructure segment of existing
ConnectivityService is active.

4. SOF has unique ID of existing ServicelnterfacePoint.

5. ConnectivityServiceEndPoint state: administrativeState
is UNLOCKED and operationalState is ENABLED
(state=active).

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

d) NrpCarrierEthUniNResource

e) NrpCarrierEthinniNResource
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f) NrpCarrierEthEnniNResource

Process Steps 1. SOF sends suspend request with ServicelnterfacePoint
unique ID and unique ID of ConnectivityService.

2. ICM will place ConnectivityServiceEndPoint and
associated Resources in suspended state.

3. ICM returns result to SOF.

NOTE: Some systems/devices may not support a suspend state.
The device actual state may be different (i.e., shutdown). The

ICM MUST properly track state of
ConnectivityServicelnterfacePoint as suspended.
Post-Conditions 1. Previous active Network Infrastructure segment and

allocated set of resources on device(s) are suspended (or
shutdown if suspend is not available).

2. ConnectivityServiceEndPoint state: administrativeState
is LOCKED and operationalState is ENABLED
(state=suspended).

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

NOTE: The suspended state MUST be supported by the ICM.
The device MAY support the suspended state.

Notification/Event If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions There is a chance that when suspending a network resource is
performed the ConnectivityServiceEndPoint might fail because
of network resources issues. It might also happen that the
request is illegal or cannot be applied. When it does happen, the
SOF will be notified with one of the following exceptions.
Supported exceptions:

e EntityNotFound
Invalidinput
NotInValidState
InternalError
Notimplemented
CommLoss
AccessDenied

e UnableToComply
NOTE: If exception occurs the state of
ConnectivityServiceEndPoint MUST remain in its previous
state.

Business Process MEF 50 Table 15

Requirement R_Presto NRP 0009
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Use Case Id

UC Presto NRP 0016

Use Case Name

Resume Connectivity Service End Point

Description

The resumption of a ConnectivityServiceEndPoint associated
with a specific ServicelnterfacePoint under the control of an ICM.
Upon successful completion, all resources of the previously
inactive  ConnectivityServiceEndPoint are activated. The
Network Infrastructure operation is activated.

This is similar to activate from a Network Infrastructure
perspective. Refer to Presto NRP state machine in this document
to see differences between activate/deactivate/suspend/resume.
This is an applicable use case when a ServicelnterfacePoint is
serving more than one ConnectivityServices and one of the
associated ConnectivityServices is needed to be suspended
without disruption of other ConnectivityServices.

Actor(s)

SOF and ICM

Pre-Conditions

NOTE: Determine if Synchronous or Asynchronous API is
being used. This will determine how the results are returned by
the ICM.

1. SOF has determined location/inventory of
ServicelnterfacePoint.

2. SOF has unique ID of existing ConnectivityService.

NOTE: Identifier of ServicelnterfacePoint and

ConnectivityService is required because multiple

ConnectivityServices can be associated with a single

ServicelnterfacePoint.

3. Network Infrastructure of existing
ConnectivityServiceEndPoint is suspended in ICM and
suspended/shutdown in device(s).

4. Set of resources are allocated and are suspended.
ServicelnterfacePoint state: administrativeState is
LOCKED and operationalState is ENABLED
(state=resume).

6. Resources are allocated and are inactive.

NOTE: The correct set of Resource Objects based on use case
should be associated with the ServicelnterfacePoint. See
Section 12.1.1 Augmentation for description.

7. NrpCarrierEthUniNResource

NrpCarrierEthInniNResource

o

Process Steps

8.

9. NrpCarrierEthEnniNResource

1. SOF sends resume request with ServicelnterfacePoint
unique ID and unique ID of ConnectivityService.

2. ICM returns result to SOF.
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Post-Conditions 1. Previous inactive Network Infrastructure segment and
allocated set of resources on device(s) are resumed.

2. ConnectivityServiceEndPoint state: administrativeState
is UNLOCKED and operationalState is ENABLED
(state=resume).

3. If Synchronous API operation — return success or failure
code/message.

4. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Notification/Event If a notification service and APl is provided a notification
MUST be sent to subscribers.

Alternative Path

Exceptions There is a chance that when resuming a network resource is
performed the Connectivity Service might fail because of
network resources issues. It might also happen that the request
is illegal or cannot be applied. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
InvalidInput
NotInValidState
InternalError
NotImplemented
CommLoss
AccessDenied
UnableToComply

NOTE: If exception occurs the state of ConnectivityService
MUST remain in its previous state.

Business Process MEF 50 Table 15

Requirement R Presto NRP_0010
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Use Case Id UC Presto NRP 0017

Use Case Name Get Connection Details

Description Retrieve attributes of the Connection entity identified by the
provided inputs. This includes references to
ConnectionEndPoints terminating the Connection. This includes
references to Paths in the underlying Topology. This includes
references to the Node containing the Connection.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends a GET request for Connection Details with
a. ConnectivityService ID
b. Connection ID or Name: String

ICM returns result to SOF.

Post-Conditions

List of IDs, Names, User-Labels
Operational and Lifecycle States
Connectivity Constraints including
a. Required Constraints such as Capacity
b. Optional Constraints such as Layer, Latency,
Cost, etc.
Reference to the parent (containing) Node
List of the following details for every
ConnectionEndPoint associated with the Connection
a. Role of the terminating ConnectionEndPoint in
the context of the Connection
b. Directionality of the terminating
ConnectionEndPoint in the context of the
Connection
c. Reference to terminating ConnectionEndPoint
6. List of Paths of the specified Connection and details of
each including
a. List of references to lower-level Connections that
describe the Path of the specified Connection
through the Nodes in the underlying Topology.
7. If Synchronous API operation — return success or failure
code/message.
8. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

W PN

ok~

Exceptions

There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:
e EntityNotFound
e Invalidlnput
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e InternalError

e Notlmplemented
e CommLoss

e AccessDenied

e UnableToComply

Business Process MEF 50 Table 15

Requirement R Presto NRP_0012
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Use Case Id

UC Presto NRP 0018

Use Case Name

Get Connection End Point Details

Description

Retrieve the specified ConnectionEndPoint and detailed set of
attributes and associated topology components. Returns attributes
of the ConnectionEndPoint identified by the provided inputs. This
includes references to the service and client (if any)
NodeEdgePoints for this ConnectionEndPoint. This includes
references to peer (if any) ConnectionEndPoint that is connected
to this ConnectionEndPoint.

Actor(s)

SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends a GET request for ConnectionEndPoint with
input:
a. Connection ID or Name: String
i. ID/name of the containing Connection
that owns or references this
ConnectionEndPoint.
b. ConnectionEndPoint ID or Name: String
c. When NULL is provided, this API call should
return an error condition.
2. ICM returns result to SOF.
NOTE: Connections can have lower level Connections and
therefore if that is the case a reference is needed as defined in a.

Post-Conditions

1. List of IDs, Names, User-Labels

2. Operational and Lifecycle State

3. List of supported NrpSipAttrs including attribute-details
indexed by Layer

4. Reference server (containing) NodeEdgePoint and client
NodeEdgePoint.

5. Reference to the Peer (if any) ConnectionEndPoint

6. If Synchronous API operation — return success or failure
code/message.
or

7. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Exceptions

There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:
EntityNotFound
Invalidinput
InternalError
Notimplemented
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e CommLoss
e AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R Presto NRP_ 0012
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Use Case Id UC Presto NRP 0019

Use Case Name Get Service Interface Point List

Description Retrieve a list of ServicelnterfacePoints within control of ICM.
This includes the ServicelnterfacePoints that are being used in a
ConnectivityService as well as those that are not being used. This
includes ServicelnterfacePoints in any state. This also includes
the attribute details for each ServicelnterfacePoint including
references to mapped NodeEdgePoints.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends GET request for ServicelnterfacePoint List
with inputs:

a. Retrieve Scope Filter: NrpSipAttrs types. List of
NrpSipAttrs types which SOF wants to retrieve.
Enumeration value.

2. ICM returns result to SOF.

Post-Conditions

ServicelnterfacePoints can support multiple layers and therefore
return in indexed by NrpSipAttrs type. Details for each include:

1. List of IDs, Names, User-Labels

2. Lifecycle State

3. List of supported NrpSipAttrs including attribute-details.

4. Reference to NodeEdgePoint mapped to this
ServicelnterfacePoint.

5. If Synchronous API operation — return success or failure
code/message.
or

6. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Exceptions

There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
InternalError
Notimplemented
CommLoss
AccessDenied
e UnableToComply

Business Process

MEF 50 Table 15

Requirement

R Presto NRP 0011
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Use Case Id UC Presto NRP 0020
Use Case Name Get Service Interface Point Details
Description Retrieve the details of a specified ServicelnterfacePoint. Returns

attributes of the ServicelnterfacePoint identified by the provided
inputs including references to the mapped NodeEdgePoints. This
includes ServicelnterfacePoint in any state. Includes references to
the mapped ConnectionServiceEndPoints.

Actor(s) SOF and ICM
Pre-Conditions
Process Steps 1. SOF sends GET request for uniquely identified

ServicelnterfacePoint with inputs:
a. ServicelnterfacePoint ID
2. When NULL is provided, this API call should return an
error condition.
ICM returns result to SOF.

3

1. List of IDs, Names, User-Labels

2. Lifecycle State

3. List of supported NrpSipAttrs types including attribute-
details indexed.

4. Reference to the ConnectionServiceEndPoints mapped to
this ServicelnterfacePoint.

5. Reference to the NodeEdgePoint mapped to this
ServicelnterfacePoint.

6. If Synchronous API operation — return success or failure
code/message.
or

7. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Post-Conditions

Exceptions There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
Invalidinput
InternalError
Notimplemented
CommLoss
AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R _Presto NRP 0011
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Use Case Id UC Presto NRP 0021

Use Case Name Get Connectivity Service List

Description Retrieve a list of ConnectivityServices. Returns list of
ConnectivityService entities that represent the connectivity requests
that were received.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends GET request for ConnectivityService List with
inputs:

a. Retrieve Scope Filter: NrpConnectivityServiceAttrs
List: Enumeration value.

If set, the API call will return output that is relevant to

the specified NrpConnectivityServiceAttrs only.

b. If set/non-empty, the API call will return references
to only those encompassed ConnectivityServices
that support at least one of the specified layer
protocols.

c. Include Connections: true or false

2. ICM returns result to SOF.

Post-Conditions

2. List of ConnectivityServices indexed by Layer and details
for each including:

List of IDs, Names, User-Labels

Administrative, Operational and Lifecycle States

Connectivity Constraints including:

Required Constraints such as Capacity

Optional Constraints such as Layer, Latency, Cost,

etc.

3. List of following details for every
ConnectivityServiceEndPoint and associated
ServicelnterfacePoint associated with the
ConnectivityService

a. Role of the terminating
ConnectivityServiceEndPoint/ServicelnterfacePoint
in the context of the ConnectivityService

b. Directionality of the terminating
ConnectivityServiceEndPoint/ServicelnterfacePoint
in the context of the ConnectivityService

c. Reference to
ConnectivityServiceEndPoint/ServicelnterfacePoint

4. Optionally List of Connections realizing the
ConnectivityService.

5. If Synchronous API operation — return success or failure
code/message.
or

®o0 o
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6. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Exceptions There is a chance when retrieving network resources is performed
a failure may occur. When it does happen, the SOF will be
notified with one of the following exceptions.

Supported exceptions:
e EntityNotFound
e Invalidinput
e InternalError
e Notlmplemented
e CommLoss
e AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R _Presto NRP 0011




Interface Profile Specification: Network Resource Provisioning

Use Case Id UC Presto NRP 0022

Use Case Name Get Connectivity Service Details

Description Retrieve the details of specified ConnectivityService. Returns list
of ConnectivityService entities that represent the connectivity
requests that were received.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends GET request for uniquely identified
ConnectivityService with inputs:

a. Retrieve Scope Filter:
NrpConnectivityServiceAttrs List: Enumeration
value.

If set, the API call will return output that is relevant

to the specified NrpConnectivityService type only.

b. If set/non-empty, the API call will return
references to only those encompassed
ConnectivityServices that support at least one of
the specified layer protocols.

c. Include Connections: true or false

2. ICM returns result to SOF.

Post-Conditions

ConnectivityServices and details for each including:

1. 1D, Name, User-Labels
2. Administrative, Operational and Lifecycle States
3. Connectivity Constraints including:
a. Required Constraints such as Capacity
b. Optional Constraints such as Layer, Latency,
Cost, etc.
4. List of following details for every ServicelnterfacePoint
associated with the Edge ConnectivityService
a. Role of the terminating ServicelnterfacePoint in
the context of the ConnectivityService
b. Directionality of the terminating
ServicelnterfacePoint in the context of the
ConnectivityService
c. Reference to ServicelnterfacePoint
d. Reference to ConnectionServiceEndPoint(s)
associated with each ServicelntefacePoint.
5. Optionally List of Connections realizing the
ConnectivityService.
6. If Synchronous API operation — return success or failure
code/message.
or
7. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).
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Exceptions There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:
e EntityNotFound
e Invalidinput
e InternalError
Notimplemented
CommLoss
AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R Presto NRP_0011
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Use Case Id UC Presto NRP 0023

Use Case Name Get Node Edge Point Details

Description Retrieve the details of specified NodeEdgePoint. Returns
attributes of the NodeEdgePoint identified by the provided inputs.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends GET request for uniquely identified
NodeEdgePoint with inputs:
a. Topology ID or Name: String
i. ID/name of the containing Topology that
owns this Link.
ii. When NULL is provided, this API call
should return an error.
b. Node ID or Name: String
i. ID/name of the containing Node that owns
or references this NodeEdgePoint.
ii. When NULL is provided, this API call
should return an error condition.
c. NodeEdgePoint ID or Name: String
i. When NULL is provided, this API call
should return an error.
d. Scope Filter: NrpSipAttrs Name List:
Enumeration value
2. ICM returns result to SOF.

If set/non-empty, the API call will return only the specified
NrpSipAitirs attribute-details indexed by Layer.

Post-Conditions

1. List of IDs, Names, User-Labels

2. Administrative, Operational and Lifecycle States

3. List of supported NrpSipAttrs including attribute-details
indexed by layers.

4. If Synchronous API operation — return success or failure
code/message.
or

5. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).
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Exceptions There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:
e EntityNotFound
e Invalidinput
e InternalError
Notimplemented
CommLoss
AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R Presto NRP_0012
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Use Case Id UC Presto NRP 0024
Use Case Name Get Link Details
Description Retrieve the details of specified Link. Returns attributes of the

Link identified by the provided inputs. This includes references
to NodeEdgePoints terminating the Link.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps 1. SOF sends GET request for uniquely identified Link
with inputs:

a. Topology ID or Name: String

b. ID/name of the containing Topology that owns
this Link.

c. When NULL is provided, this API call should
return an error.

d. Link ID or Name: String

e. Scope Filter: NrpSipAttrs Name List:
Enumeration value.

2. ICM returns result to SOF.

If set/non-empty, the API call will return references to only
those terminating NodeEdgePoints that support at least one of
the specified layer protocols.

When NULL is provided, this API call should return an error
condition.

Post-Conditions 1. List of IDs, Names, User-Labels
2. Administrative, Operational and Lifecycle States
3. List of supported NrpSipAttrs Names
4. Transfer characteristics such as Cost, Timing, Integrity
and Capacity
Risk characteristics including shared-risk
Validation characteristics — Validation describes the
various adjacent discovery and reachability verification
protocols. Also, may describe information source and
degree of integrity.
7. List of following details for every NodeEdgePoint
terminating the Link
a. Role of the terminating NodeEdgePoint
terminating the Link
b. Direction of the terminating NodeEdgePoint in
the context of the Link
c. Reference to terminating NodeEdgePoint
d. List of references to associated Nodes
8. If Synchronous API operation — return success or failure
code/message.
or

oo
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9. If Asynchronous API operation - return message MUST
contain a resource representation and a Location header
with resource location (i.e., URI).

Exceptions There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:
e EntityNotFound
e Invalidinput
e InternalError
e Notlmplemented
e CommLoss
e AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R _Presto NRP 0012
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Use Case Id UC Presto NRP 0025

Use Case Name Get Node Details

Description Retrieve the details of specified Node. Returns attributes of the
Node identified by the provide inputs.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends GET request for uniquely identified Node
with inputs:
a. Topology ID or Name: String
b. ID/name of the containing Topology that owns
this Node.
c. Node ID or Name: String
d. Scope Filter: NrpSipAttrs Name List:
Enumeration value
2. ICM returns result to SOF.

If set/non-empty, the API call will return references to only
those aggregated NodeEdgePoints that support at least one of
the specified layer protocols.

When NULL for any attribute is provide, this API call should
return an error.

Post-Conditions

1. List of IDs, Names, User-Labels

2. List of supported NrpSipAttrs Names

3. Administrative, Operational and Lifecycle States

4. Transfer characteristics such as Cost, Timing, Integrity
and Capacity.

5. List of references to aggregated NodeEdgePoints
indexed by Layer.

6. If Synchronous API operation — return success or
failure code/message.
or

7. If Asynchronous API operation - return message
MUST contain a resource representation and a
Location header with resource location (i.e., URI).

Exceptions

There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
InvalidInput
InternalError
NotImplemented
CommLoss
AccessDenied
UnableToComply




A\

Interface Profile Specification: Network Resource Provisioning

Business Process MEF 50 Table 15

Requirement R Presto NRP 0012
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Use Case Id UC Presto NRP_0026

Use Case Name Get Topology Details

Description Retrieve the details of specified Topology. Returns list of
attributes of the Topology identified by the provided inputs.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps 1. SOF sends GET request for uniquely identified

Topology with inputs:
a. Topology ID or Name: String
b. Scope Filter: NrpSipAttrs Name List:
Enumeration value.
2. ICM returns result to SOF.

Post-Conditions 1. List of IDs, Names, User-Labels

2. List of encompassed Nodes indexed by Layer including
Node details.

3. List of encompassed Links indexed by Layer including
Link details.

4. If Synchronous API operation — return success or
failure code/message.
or

5. If Asynchronous API operation - return message
MUST contain a resource representation and a
Location header with resource location (i.e., URI).

Exceptions There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.

Supported exceptions:

e EntityNotFound
InvalidInput
Internal Error
NotImplemented
CommLoss
AccessDenied
e UnableToComply

Business Process MEF 50 Table 15

Requirement R Presto NRP 0012
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Use Case Id UC Presto NRP 0027

Use Case Name Get Topology List

Description Retrieve the list of Topologies. Returns list of top-level
Topology instances directly scoped by the Context.

Actor(s) SOF and ICM

Pre-Conditions

Process Steps

1. SOF sends a GET request for all Topologies with
input:
a. Retrieve Scope Filter: NrpSipAttrs List:
Enumeration value.
If set, the API call will return output that is relevant
to the specified NrpSipAttrs only.
2. ICM returns result to SOF.

Post-Conditions

List of Topology entities and details for each including:

1. List of IDs, Names, User-Labels

2. List of encompassed Nodes indexed by Layer including
Node details.

3. List of encompassed Links indexed by Layer including
Link details.

4. If Synchronous API operation — return success or
failure code/message.
or

5. If Asynchronous API operation - return message
MUST contain a resource representation and a
Location header with resource location (i.e., URI).

Exceptions

There is a chance when retrieving network resources is
performed a failure may occur. When it does happen, the SOF
will be notified with one of the following exceptions.
Supported exceptions:

e EntityNotFound
InvalidInput
InternalError
NotImplemented
CommLoss
AccessDenied

e UnableToComply
NOTE: If set/non-empty, the API call will return references to
only those Topology instances that support at least one of the
specified layer protocols.

Business Process

MEF 50 Table 15

Requirement

R _Presto NRP 0012

11 Traceability Matrices
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11.1 Use Case to Requirements

Interface Profile Specification: Network Resource Provisioning

Use Case Id

Use Case Name

Requirements

UC_Presto_ NRP_0001

Create and Activate
ConnectivityService

R_Presto_ NRP_0001

UC Presto NRP 0002

Create ConnectivityService

R Presto NRP 0001

UC Presto NRP 0003

Activate ConnectivityService

R Presto NRP 0001

UC_Presto NRP_0004

Deactivate and Delete
ConnectivityService

R_Presto_ NRP_0001

UC Presto NRP 0005

Deactivate ConnectivityService

R Presto NRP 0001

UC Presto NRP 0006

Delete ConnectivityService

R Presto NRP 0001

UC Presto NRP 0007

Suspend ConnectivityService

R Presto NRP 0002

UC Presto NRP 0008

Resume ConnectivityService

R Presto NRP 0003

UC_Presto NRP_0009

Modify
ConnectivityService/ConnectivitySer
viceEndPoint

R_Presto_ NRP_0001

UC Presto NRP 0010

Modify ServicelnterfacePoint

R Presto NRP 0004

UC Presto NRP_0011

Add ServicelnterfacePoint to
ConnectivityService

R_Presto NRP_0005

UC _Presto NRP_0012

Remove ServicelnterfacePoint from
ConnectivityService

R_Presto_ NRP_0006

UC Presto NRP 0013

Suspend ServicelnterfacePoint

R Presto NRP 0007

UC Presto NRP 0014

Resume ServicelnterfacePoint

R Presto NRP 0008

UC_Presto NRP_0015

Suspend Connectivity Service End
Point

R_Presto_ NRP_0009

UC_Presto NRP_0016

Resume Connectivity Service End
Point

R_Presto_ NRP_0010

UC Presto NRP 0017

Get Connection Details

R Presto NRP 0012

UC Presto NRP 0018

Get ConnectionEndPoint Details

R _Presto NRP_0012

UC Presto NRP 0019

Get ServicelnterfacePoint List

R Presto NRP 0011

UC Presto NRP 0020

Get ServicelnterfacePoint Details

R Presto NRP 0011

UC Presto NRP 0021

Get ConnectivityService List

R Presto NRP 0011

UC Presto NRP 0022

Get ConnectivityService Details

R Presto NRP 0011

UC Presto NRP 0023

Get NodeEdgePoint Details

R _Presto NRP_0012

UC Presto NRP 0024

Get Link Details

R Presto NRP 0012

UC Presto NRP 0025

Get Node Details

R _Presto NRP_0012

UC Presto NRP 0026

Get Topology Details

R _Presto NRP_0012

UC Presto NRP 0027

Get Topology List

R Presto NRP 0012

Table 3-Use Case to Requirements
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12 Realized Classes

The Presto NRP model primarily leverages the MEF NRM and ONF TAPI. Inaddition [MEF 7.3]
objects associated with hierarchical bandwidth profiles are used within NRP. The bandwidth
profile objects are in the MEF-Common model and imported into MEF NRM. MEF NRM provides
a mapping from MEF SCA service objects and attributes to network resource objects and
attributes. The Presto NRP model refines the NRM model elements. The ONF objects,
Connectivity Service, Connectivity Service End Point and Service Interface Point are leveraged
by Presto NRP and shown in following sections. The following section details the realized set of
classes and corresponding relationships and object attributes associated with the Presto NRP
model.

12.1 Class Diagrams and Class Tables

This section defines the Presto NRP interface class diagrams and presents the detailed class
definitions for Presto NRP realized classes. The Presto NRP classes are sub-classed from NRM
classes and are associated with ONF TAPI classes using an augmentation mechanism. In addition,
this section provides mapping of MEF SCA objects to MEF Presto NRP objects.

12.1.1 Augmentation

The following section provides context for the Presto NRP objects that are created and associated
with ONF TAPI objects in support of network resource activation. The discussion is based on
modeling principles and how a corresponding YANG data model is derived.

The Presto NRP IPS model has been extended using software patterns to support the UML-YANG
mapping tool known as Project EAGLE provided by the Informal Inter-SDO Model Initiative
[ISOMI EAGLE]. The EAGLE tool provides the capability to translate UML to YANG as
defined in RFC7950 with the intention that the output YANG files can be used in a REST style
API definition.
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12.1.2 MEF SCA/MEF NRM to MEF Presto NRP Mappings

The following section details mapping of MEF SCA [MEF 56] objects and attributes to MEF
Presto NRP objects and attributes. The mapping is a functional component of the LSO SOF.

Managed object classes at
Service Level MEF SCA

/ |

\
\

\
\

\
\

\
\

\
\

(LEGATO) ! SCA EvcEndPoint —!  SCA EVC |
N // \,,‘ ,,,,,,,,,,,, P N o *—————
A /
\\ SCA_UNI
\T 777777 /
CarrierEthUniNResource ) -
CarrierEthConnectivityResource

Managed object classes at

Resource Level MEF NRM
CarrierEthConnectivityEndPointResource

, Managed object classes at |

| Resource Level MEF NRP | ————— \ 77777777

| (PRESTO) N s ST

‘\¥ ,,,,,,,,,,,,,,, p ( NrpCarrierEthConnectivityResourceJ
N

|

Figure 16-MEF SCA UNI/EVC/EVC End Point-to-MEF Presto NRP Mappings

The UNI, EVC End Point and EVC and corresponding service attributes are defined in [MEF 6.2]
and [MEF 10.3]. The corresponding MEF SCA objects (SCA_UNI, SCA_EvcEndPoint and
SCA_EVC) map to MEF Presto NRP ServicelnterfacePoint, ConnectivityServiceEndPoint and

ConnectivityService respectively.
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Service Level MEF NRM

<

|
anaged object classes at 1
|
|
|

{ . .

| CarrierEthinniNResource |

\ /
e P

- \

! |
| Managed object classes at |
I Resource Level MEF NRP }

| (PRESTO) !

/
/\ ConnectivityService j
\ J— A —

\
( NrpCarrierEthConnectivityResource |
\ /

Figure 17-MEF Service Decomposition INNI Per CSP-to-MEF Presto NRP Mapping

The INNI is defined in [MEF 4]. MEF NRM objects map to MEF Presto NRP
ServicelnterfacePoint, ConnectivityServiceEndPoint and ConnectivityService respectively.
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1
| Managed object classes at !
| Service Level MEF SCA e o
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\ 1

| ovC End Point |——— ove +——— OVC End Paint |
Nemmmmmneeeoe / /‘* ***** o o R \
(Operator UNI | [ OVUNL
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: . /2 N . .
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{NrpCarrierEthConnectivityEndPointResource |
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! NrpCarrierEthUniNResource | ! NrpCarrierEthUniNResource |
/ 7/

Figure 18-MEF 7.3 Operator UNI/VUNI/OVC/OVC End Point-to-MEF Presto NRP
Mapping

The Operator UNI, VUNI, OVC, OVC End Point and corresponding service attributes are
currently defined in [MEF 26.2]. These MEF SCA objects map to MEF Presto NRP
ServicelnterfacePoint, ConnectivityServiceEndPoint and ConnectivityService respectively.

! Reference MEF 7.3 now. Next release of MEF SCA will support OVC-based services and corresponding objects.
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4 N\
i |
| Managed object classes at !
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N g’
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Resource Level MEF NRM |
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| Resource Level MEF NRP | N ConnectivityService ]
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|
|
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Figure 19-MEF 7.32 ENNI/OVC/OVC End Point-to-MEF Presto NRP Mapping

The ENNI, OVC, OVC End Point and corresponding service attributes are currently defined in
[MEF 26.2]. These MEF SCA objects map to MEF Presto NRP ServicelnterfacePoint,

ConnectivityServiceEndPoint and ConnectivityService respectively.

2 Reference MEF 7.3 now. Next release of MEF SCA will support OV C-based services and corresponding objects.
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12.2 Presto NRP Base Classes

The following section discusses the Presto NRP classes and association with ONF TAPI and

NRM models in support of activation and topology functionality.

Interfaces
+OpenModelinterfaces
ComectySenice

ComecitySenic o to-ComectiySenie B‘

WEF NRH Clsses &

C OpenModelClass, OpeninterfaceMod... OpenModelClass, OpeninterfaceMod..|
5 CometvySeica o StictComposites 9 Emmlm.‘ryswcafmmm +_comSenoePort i QAstroalmerfaceanl
5 i Ui ] " | @ +locald: Sting 1] (53 + i Uuid [1]
| ComSenicetasCSEPs + andPaint COEPTeminates nP + seniesneracePont
e
I A A
I 1
Cohugnentain | Spacy Csephugnentaion | +Specys «Specifys j SipAugmentation
| | |
L - 1
OpenlodeCiass licodmrig “OpenodeCtzss
g igon 5 NpConnectiySencsEndPontts E NpSiphts
1
+nmSipAtrs St
+nrpeonnectitysenvceattrs 1 + nrpconmectivtyseniceendpointatts 1 ! +npSiphtrs
1
NmCsAHasNrpCecr NeCsophtasgCecer ~~ \vSPAtisHastpCaneEtUnifResouce - NpSipAtrsHastpfaieEtEnniNResouce  NpSipAtrsHashCareE i iNResource
: ; + npCarierEthUniNResource + npCarieEthEnniNResource +nCarierEthinniNResource
01 '+ pCandERCmchPesorcy + npCarieEComectyEndPoinResouce T 01 o o
+«OpenModelClass»
? e Opetiodeliss pentlodeCiss
£ NpGarieEiComectitResouce et BRsous
\v4
«OpeniodeClass» T \OpeniodeClass» «OpenblodeClass»
I CarEComnechfsons OpenlodCas- i Dl caretemisouce E] CarotiniNResouce
B el el £ CariEtComectyEndPontResouce
«OpeniodeClass:
E CanierEthinteraceResource

Figure 20-Presto NRP Base Classes
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Service, Connectivity Service End Point and Service Interface Point.

Interface Profile Specification: Network Resource Provisioning
12.2.1 ONF TAPI Base Classes and Unique Identifiers
The Presto NRP object uniqueness is derived from the ONF TAPI base classes of Connectivity

attributes of each of the ONF TAPI objects.

OpanhlodelClass, OpenlmerfaceMm@
E GonnactiviySenica

53 it Ui ] i

g0

PO
OpenhlodelClass, Open\merfawhﬂm@

= CometitSanicaPort
3 edisigl] [

Unique identifiers are

P |
(penhlodelClass, OpenlmerfaceMo@

E SevicanterfacePolnt
ERTAI] A

»
+ andPoint

ComéenveehasCEls _—

Figure 21-ONF TAPI and Unique IDs

12.3 End Point Classes

The following section discusses the End Point classes used to support UNI, INNI and ENNI

objects. The

corresponding  Presto

NRP

+_sanicelntorfacePoint

objects

CSEPTerminatasOnglP

are

+_conSanvicePort

NrpCarrierEthUniNResource,

NrpCarrierEthInniNResource and NrpCarrierEthEnniNResource. The MEF-Common model
provides the BwpFlow and Envelope objects that are used to ingress and egress bandwidth profiles.

«OpenModelClass-
Q CarrierEthinterfaceResource

(=] “OpenModedAtiribute, Reference= + maxFrameSize: NaturalNumber [1]

= , Referances + inglist: L2cpPearing [']
«OpeniodelClass» l » K o
P i OpenhlodelClasss Q Op.snMDdsl.Class Q COParrx;daﬁ:;ss
= : T 01 | grmcsBmpFlan + CamsrEthUniNRescurcs | [ CamierEthUniNResource =it e e | ST o Pt BRI
= +rank:
i 1
T e ey CanierEthUniNResourceHasingressBupFlow
= + citae: 1 +_eorssBwpFlow  + CamisrEthUniNResource
= o n 0.1 CerierEthUniNResourceHasEgressBwpFlow |
[ “OpanModslAtiributas + air: Naturallumber [1] 7~
= +eirhax: m
= +abs: 11
[ “OpenModelAtiribute: + cauplingFlag: Boolean [1]
[ +OpenModslAtiributes + colorods: Colortode [1]
= Offeet: i
DperiodalCh «OpenModelClass-
] . NpCarrierEthEnniNResaurce
1. + bwpFiowlist ] NmCanierEthUniNResource =Ll
= «Dpen:udeﬂ::zj:, 23$w +eim:eMod;En::d: IT:u\e:nElT]‘ = e . i "
5 +pmhiocel iporson el e thanber i 5] “OpenhodsiAtirbute, Refsrence= + BepPeeringlist: L2spPesring ['
= ibute, References + 2cpPeeringList: L2cpPasring [
BupHasEnvelope
1 +_enualope
«OpenhodelClasse
£l e E NrpczwiefErhlnﬂiNHesnurce
Q Envelope
= , References + 11

5] +OpenModsiAtiributer + envelopeld: Identifierds [1]

=i + couplingFlagF Baola

an 1]

51 *OpenhiodelAtiribute, Referencar + taged 2cpPracessing: Taggedl 2cpProcessing |1]

[ ~OpenModsiatiribute, Reference= + ReaPesringList: L2cpPeering [

Figure 22-End Point Classes
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12.3.1 NrpCarrierEthUniNResource

NrpCarrierEthUniNResource is the network resource object representation that is mapped from
MEF SCA _UNI object. The attributes support the necessary functionality of UNI. The
NrpCarrierEthUniNResource is sub-classed from NRM CarrierEthUniNResource.  The
NrpCarrierEthUniNResource is associated with ONF TAPI ServicelnterfacePoint using
NrpSipAttrs augmentation.

«OpenModelClass» «OpenModelClass»
=] BwpFlow 0.1 o ) 1 E CarrierEthUniNResource
(& -OpenModeiAtiributer + rank: Positvelnteger [1)  [#&———————————— = Ll attributes
1 ~Op hnites s gir Number [1] + _egressBwpFlow + CamierEthUniNResowrce | [5] «0y ibute, R + elmiF Boolean [1]
=] ~Openh ibutes + cirMax: N i o » : @.‘L M ; + maxF ! ‘. ' _“.[1]
(1 ~Openh : %chat m CarrierEthUniNResourceHasIngressBwpFlow = O i e ist: L2cpPeering [']
(=] «Openh i +air N Number [1] + ing pFlow + Carri IniNResource
=] «Op i + aifMax: il
=] ~Openh i +ebs: 0]
& +Op i + ingFlag: Boolean [1]
=] «Op i + colorMode: C i
= i + Ofiset: {11
«OpenModelClass»
3 ol is E NngnquthUniNResoume
=1 ibute, R e+ elmiP E Boolean [1]
BwpHasEnvelope & ~Opent ibute, e ize: Ni i1
=] *Oy Attribute, F + RcpPeeringList: L2cpPeering [*]
1 + _envelope
«OpenModelClasse
E Envelope
= <O ibute + i [
=] *Openh i 5 ingFlagF Zero: Boolean [1]

Figure 23-NrpCarrierEthUniNResource
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Applied stereotypes:
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e OpenModelClass

o support: MANDATORY

NOTE: Inherited attribute from
CarrierEthInterfaceResource

e islnvariant: false
 valueRange: no range constraint
e support: MANDATORY

Attribute Name Type Mult. Stereotypes Description
elmiPeModeEnabled Boolean 1 OpenModelAttribute MEF 7.3: This attribute denotes
e islnvariant: false whether the ELMI is enabled or
« valueRange: no range constraint not. When the value is TRUE, the
« support: MANDATORY CEN MUST meet the mandatory
requirements in MEF 16 that apply
to the UNI-N. Note: Ethernel Local
Management Interface protocol
contents are defined which clearly
identify MEF Service/Resource
constructs like UNI and EVC,
hence the attribute cannot be placed
in an Ethernet generic class.
_ingressBwpFlow BwpFlow 0.1 OpenModelAttribute MEF 7.3: This attribute denotes an
e islnvariant: false ingress bandwidth profile if
« valueRange: no range constraint applicable.
o support: MANDATORY
_egressBwpFlow BwpFlow 0.1 OpenModelAttribute MEF 7.3: This attribute denotes an
e islnvariant: false egress bandwidth profile if
o valueRange: no range constraint applicable.
o support:. MANDATORY
maxFrameSize NaturalNumber 1 OpenModelAttribute This value limits the length of
e islnvariant: false frames carried by a
NOTE: Inherited attribute from o valueRange: no range constraint CarrierEthInterfaceResource. This
CarrierEthInterfaceResource e support: MANDATORY is agreed between the Service
Provider and the Customer for
CarrierEthUniNResource, between
Operators for
CarrierEthEnniNResource and
must match between devices for
CarrierEthInniNResource.
12cpPeeringList L2cpPeering 0.* OpenModelAttribute This attribute represents the L2CP

Peering defined in MEF 45 when
applied to the
CarrierEthUniNResource/CarrierEt
hEnniNResource.

Table 4-NrpCarrierEthUniNResource Attributes
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12.3.2 NrpCarrierEthInniNResource

NrpCarrierEthInniNResource is the network resource object representation that represents a device
edge vertices associated to another device edge vertices through a link/edge within acommon ICM
domain. The attributes support the necessary functionality —of INNIL.  The
NrpCarrierEthInniNResource is sub-classed from NRM CarrierEthinniNResource. The
NrpCarrierEthinniNResource is associated with ONF TAPI ServicelnterfacePoint using
NrpSipAttrs augmentation.

«OpeniodelClass.
Q CarrigrethinterfaceResource
=] «penModelstiribute, Reference= + maxFramaSize: NaturalMumber [1]
=] «penModelstiribute, Reference= + BopPeeringList: L2cpPeearing [*]

sDpenModelClasss
Q CamiarEthinniNResource
=] “OpenModelittribute, Reference- + maxFrameSize: NaturalMumber [1]
=] «“OpenModelAttribute, Reference= + BopPeeringlist: L2cpPearing [*]

«DpenhlodelClass.
E NrpCarrierEthinniNResource

=] «DpenhModeiatiibute, Referenca- + maxFrameSiza: MaturelNumber [1]
=] «DpeniModelatiibute, Reference- + BopPeeringlist: L2cpPeering [*]

Figure 24-NrpCarrierEthInniNResource
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Applied stereotypes:

e OpenModelClass
o support: MANDATORY

Interface Profile Specification: Network Resource Provisioning

NOTE: Inherited attribute
from
CarrierEthiInterfaceResource

o reference:MEF 26.2 section 10.1, 14.21
MEF 45 section 8.2

OpenModelAttribute

e islnvariant: false

o valueRange: no range constraint

o support:. MANDATORY

Attribute Name Type Mult. Stereotypes Description
maxFrameSize NaturalNumber 1 Reference This value indicates the maximum
o reference:MEF 26.2 section 14.8, table length of frames supported by this
NOTE: Inherited attribute 54 and MEF 10.3 section 9.7 Interface.
from OpenModelAttribute
CarrierEthiInterfaceResource e islnvariant: false
o valueRange: no range constraint
e support: MANDATORY
12cpPeeringList L2cpPeering 0.* Reference This attribute represents the L2CP

Peering Service defined in MEF 45
section 8.2 when applied to the
UNI/ENNI/INNI.

Table 5-NrpCarrierEthInniNResource Attributes
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12.3.3 NrpCarrierEthEnniNResource

NrpCarrierEthEnniNResource is the network resource object representation that is mapped from
MEF SCA_ENNI object. The attributes support the necessary functionality of ENNI. The
NrpCarrierEthEnniNResource is sub-classed from NRM CarrierEthEnniNResource. The
NrpCarrierEthEnniNResource is associated with ONF TAPI ServicelnterfacePoint using
NrpSipAttrs augmentation.

«OpenModelClasse
Q CarrierEthinterfaceResource
(5] «OpenModelAtiribute, Reference» + maxFrameSize: NaturalNumber (1]
(5] «OpenModeiAtiribute, Referenca= + RepPeeringlist: L2cpPeering [*]

«OpenhodelClasse
Q CarierEthEnniNResource

(&) «OpenModelAtiribute, Reference + taggedL2cpProcessing: TaggedL2cpProcessing [1]
(5] «OpenModelAtiribute, Reference» + maxFrameSize: NaturalNumber [1]
(=] «OpenModelAtiribute, Refierence + RcpPeeringList: L2cpPeering [']

i

«OpenModelClasse
=] NmCarrierEthEnniNResource

(5] «OpenModelAtiribute, Reference + taggedL2cpProcessing: TaggedL2cpProcessing [1)
=] *OpenModsiAttribute, Reference« + maxFrameSize: NaturalNumber [1]

(3] “OpenhodelAttibute, References + RcpPeeringList: LocpPearing |1

_

Figure 25-NrpCarrierEthEnniNResource
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e OpenModelClass
o support: MANDATORY

NOTE: Inherited attribute from
CarrierEthInterfaceResource

e islnvariant: false
¢ valueRange: no range constraint
o support: MANDATORY

Attribute Name Type Mult. | Stereotypes Description
taggedL2cpProcessing TaggedL2cpProcessin 1 OpenModelAttribute MEF 7.3: This attribute represents
g e islnvariant; false the Tagged L2CP Processing
« valueRange: no range constraint defined in MEF 45 section 8.3
« support: MANDATORY (IEEE 802.1 compliant or 802.1
non-compliant. Desired to be 802.1
compliant). It is one of the ENNI
Operator Multi-lateral attributes,
which requires the CENSs at the
ENNI-N to agree on the values but
may allow these values to be
different.
maxFrameSize NaturalNumber 1 OpenModelAttribute This value limits the length of
e islnvariant: false frames carried by a
NOTE: Inherited attribute from o valueRange: no range constraint CarrierEthInterfaceResource. This
CarrierEthInterfaceResource e support: MANDATORY is agreed between the Service
Provider and the Customer for
CarrierEthUniNResource, between
Operators for
CarrierEthEnniNResource and
must match between devices for
CarrierEthInniNResource.
12cpPeeringList L2cpPeering 0.* OpenModelAttribute This attribute represents the L2CP

Peering defined in MEF 45 when
applied to the
CarrierEthUniNResource/CarrierEt
hEnniNResource.

Table 6-NrpCarrierEthEnniNResource Attributes
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12.4 NrpCarrierEthConnectivityResource

NrpCarrierEthConnectivityResource is the network resource object representation that is mapped
from MEF SCA_EVC/OVC object. The attributes support the necessary functionality of EVC or
OVC. The NrpCarrierEthConnectivityResource is  sub-classed from NRM
CarrierEthConnectivityResource. The CarrierEthConnectivity is associated with ONF TAPI
ConnectivityService object.

«OpenModelClasse

i " Q CarrierEthConnectivityResourcel «Enumeration»
[ ConnectionType

= POINT_TO_POINT
MEF Types Enumerations B‘ =1 MULTIPOINT

(=) ROOTED_MULTIPOINT

MEF NRM Classes lj
«OpenModelClass» «Enumeration»

Q NmCarierEthConnectivityResource [E] FrameDelivery
(5] +OpenModslAttribute, F + multipointCapable: Boolean [1] = DISCARD
=] Oy ibute, R + ceVlanPcpF ion: Boolean [1] (=] CONDITIONALLY
=] «Op ibute, R + ceVlanDei ion: Boolean [1] =] UNCONDITIONALLY
=] «OpenModslAttribute, Reference» + maxFrameSize: Positivelnteger [1]
=] «OpenModsiAttributy + ion: VianidF ion [1]
=] “OpenModelAttribute, Reference= + sVlanPcpPreservation: Boolean [1]

«Enumeration»
(] VianidPreservation|
(=] PRESERVE
=] RETAIN
= STRIP

Figure 26-NrpCarrierEthConnectivityResource and associations
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e OpenModelClass
o support: MANDATORY

Attribute Name Type Mult. Stereotypes Description
multipointCapable Boolean 1 OpenModelAttribute A value of "true" indicates that the
e islnvariant: false End Points can be added/removed
« valueRange: no range constraint during Connectivity Service
o support:. MANDATORY lifecycle.
ceVlanPcpPreservation Boolean 1 OpenModelAttribute This attribute can be used to
e islnvariant: false preserve the value of the CE-
« valueRange: no range constraint VLAN PCP field in VLAN Tagged
e support: MANDATORY Service Frames across a
Connectivity Service.
. . OpenModelAttribute This attribute can be used to
ceVlanDeiPreservation Boolean 1 e islnvariant: false preserve the value of the CE-
« valueRange: no range constraint VLAN DElI field in VLAN Tagged
° support: MANDATORY Service Frames across a
Connectivity Service.
. . OpenModelAttribute This attribute denotes the
maxFrameSize Positivelnteger 1 e islnvariant: false maximum frame size in bytes.
o valueRange: no range constraint
o support: MANDATORY
. . OpenModelAttribute This attribute describes a
ceVlanldPreservation VlanldPreservation 1 e islnvariant: false relationship between the format of
« valueRange: no range constraint the VLAN ID and related fields
e support: MANDATORY values of the frame at one External
Interface and the format and VLAN
ID and related fields values of the
corresponding frame at another
External Interface. Used the MEF
7.3 0VC type
(PRESERVE/STRIP/RETAIN) as
it depends on EVC/OVC
decomposition performed by SOFs.
. OpenModelAttribute This attribute describes a
sVlanPcpPreservation Boolean 1 e islnvariant: false relationship between the S-VLAN
« valueRange: no range constraint PCP value of a frame at one ENNI
e support: MANDATORY and the S-VLAN PCP of the
corresponding frame at another
ENNI supported by the Operator
CEN where each ENNI has a
Connectivity Service End Point that
is associated by the Connectivity
Service.
. . OpenModelAttribute This attribute describes a
sVlanDeiPreservation Boolean 1 o islnvariant: false relationship between the S-VLAN
e valueRange: no range constraint DEI value of a frame at one ENNI
e support: MANDATORY and the S-VLAN DEI of the
corresponding frame at another
ENNI supported by the Operator
CEN where each ENNI has a
Connectivity Service End Point that
is associated by the Connectivity
Service.
. . . . OpenModelAttribute When the value is conditionally
unicastFrameDelivery FrameDeliveryConditi | 1 o isinvariant: false determined the conditions that
on « valueRange: no range constraint determine whether a Data Service
o support: MANDATORY Frame is delivered or discarded
MUST be specified. Conditions can
be described in the name-value pair
list.
. . . . OpenModelAttribute When the value is conditionally
multicastFrameDelivery FrameDeliveryConditi | 1

on

e islnvariant: false
o valueRange: no range constraint
e support: MANDATORY

determined the conditions that
determine whether a Data Service
Frame is delivered or discarded
MUST be specified. Conditions can
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be described in the name-value pair
list.

broadcastFrameDelivery

FrameDeliveryConditi
on

OpenModelAttribute

e isinvariant: false
 valueRange: no range constraint
e support: MANDATORY

When the value is conditionally
determined conditions that
determine whether a Data Service
Frame is delivered or discarded
MUST be specified. Conditions can
be described in the name-value pair
list.

_carrierEthernetSls

CarrierEthernetSls

0.1

OpenModelAttribute

e islnvariant: false

o valueRange: no range constraint
o support: MANDATORY

Service Level Specification
defining Ethernet performance
objectives.

Table 7-NrpCarrierEthConnectivityResource Attributes
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12.5 NrpCarrierEthConnectivityEndPointResource and
associations

NrpCarrierEthConnectivityEndPointResource is the network resource object representation that is
mapped from MEF SCA_EvcEndPoint/SCA_OvcEndPoint. The attributes support the necessary
functionality of EVC and OVC End Points. The NrpCarrierEthConnectivityEndPointResource is
sub classed from NRM CarrierEthConnectivityEndPointResource. The
NrpCarrierEthConnectivityEndPointResource IS associated with

NrpConnectivityServiceEndPointAttrs. NrpConnectivityServiceEndPointAttrs is an augmentation
of ONF TAPI ConnectivityServiceEndPoint.

«OpenhodelClass»
E pscpcaloriapac
53 “CpanMadsAtiibutas - pVersion: pVersion [1]

= 054
=] A 54 +OpenhdodelClass: OpenModelCiass» «OpenhdodelClassn
] bscptostdpac =] PepoosidPan & sepCosidpac
+ despColorPac
“OpenhiodelCiass: =
& PesColoropac 2 1 I\ _popCosiopas L Ao
[=] = ]
= e ColorgentifrHasDacpColoridPac
1 J 1
soosdentiter & 4 cosidentiier sidniifer
“OpeniiodelClass-
I E cosidentier
(55 “OpenblodsAtirbutan + cosName: Srng 1]
“OpentAodelClass» colorentier (5 “Opsnblodsiarbuten + 2cpProfocollst: L2cpProtocal []
+cosidentfer  CoslceniferHasingressBupFiow
[ DeiColoddpac 5 W S Ut Cocklenio i
Model f
] Coloridentifier
+ = P

+_coloridant r

“OpanhiodelGlass»
& sepcoloriapac
~OpeniockiAfinban + color. Frameleloe ]| » sa

f
+_cosidentifierList

1

CarerEirConnaciiiyEndPointRssourceHasCosldentiar

CarerEthComeciivityEndPointRescurceHasColorldenifier

~OpenModelClass

S Sl e + CamerEthConnectivy EncPeiniResourca
1 1

] EgressMap. +_egressMaplist 1 = “OpenhodelCl o " + ingressBwpFlan
[=] - GarerEtnlomeciiviyEndPainiResourceHasingressBupFlow

S -Openhiocelitiioute:

-+ comBupfow s of (5]
mep 1 soucsHasEgrecss, 7| (21 Opertockiatiibutes +colorhiods: Colerbioc 1]
o =
0.1 /N +_eqressBwpPerEec.
EgressiapHast) “OpenhodeiCiass:
& NrpCarierEthConnectivi yEndPointResource
=] Reference Ofechia.
(=) Asfrences +
= S ExcldsntfisrHasEaressBupPrEee
+ sscidantit
5] “OpsnModsiaiirbute, Rferencas + sVianicLis:ViniaLising [0.1] Ly
3 ~OpenModelAtibule, e + coVinloLstAndUntag: erkL (3 “CpenMadsattibute- + 2 ILst:L2cpProtocol[1 Y
(5] “OpsnModsiatirbute, Referencas + ootSVianic: Viarid (01]
¢ (] “OpenModsiatirbute, Referencas + leafSVlank: Vanid [.1]
+_casNameTaPegPacList = Referencer | 4
1
+OpenModelClass» +OpenhlodelClass- escideni -+ sec .

EsclfientfierHssDscpEecldPac

+ sepfecldPac g 1 ST | . + dacpEeclPac\/ 1.2
~OperiodelClass OpeiodelCiass “OpenhiodelCiass-
| SepEecidPac ] PepEscidPac E Dscpeeciopac
=] ST wa |2 PrEPe—

[ “OpenhodsiAfrbuten + dscpValusList: NaturaNlumber [164]

Figure 27-NrpCarrierEthConnectivityEndPointResource and associations



%:4\ Interface Profile Specification: Network Resource Provisioning
12.5.1 NrpCarrierEthConnectivityEndPointResource

«OpenModelClasse
E] NpCanierEthConnectivityEndPointResource
(2] «OpenModsiAttribute, References + cosMappingTyps: CosOrEecMappingType (1]
[©1 *OpenModsiAtiribute, References + sourceMacAddressLimit: SourceMacAddressLimit {0..1]
[5] *OpenModsiAtiribute, References + eecMappingType: CosOrEecMappingType [0..1]
(] +OpenModsiAtribute, Reference + sVianldList: ianlaListing (0.1 '

«OpenModelClass»

E] CarrerEthConnectivityEndPointResource
(5] «OpenModelAtiribute, Reference» + cosMappingType: CosOrEecMappingType [1]
(5] «OpenModeiAtiribute, References + sourceMacAddressLimit: SourceMacAddressLimit [0..1]
(2] «OpenMadelAtiribute, Reference» + eecMappingType: CosOrEecMappingType [0..1]
(5] *OpenMaodeiAtiribute, References + sVianldList: VianldListing [0..1]
(5] «OpenMadeiAtiribute, Reference« + ceVlanldListAndUntag: vianidListAndUntag [0..1]
(5] «OpenModeiAtiribute, References + rootSVianid: Vianld [0..1]
(5] *OpenModaiAtiribute, References + leafSVianld: Viankd [0..1]
(=] «OpenModaiAtiribute, Reference» + cpAddressSet: L2cpAddressSet [1]

Figure 28-NrpCarrierEthConnectivityEndPointResource
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Applied stereotypes:
e OpenModelClass
o support: MANDATORY
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o reference:MEF 10.3 section 9.10 MEF
26.2 section 16.5.4

OpenModelAttribute

o isInvariant: false

 valueRange: no range constraint

o support: MANDATORY

Attribute Name Type Mult. Stereotypes Description
cosMappingType CosOrEecMappingType 1 Reference The Class of Service (CoS) is used
o reference:MEF 10.3 section 10.2 and to specify ingress Bandwidth
MEF 26.2 section 16.6 Profiles. The CoS Mapping Type is
OpenModelAttribute one of SEP (Service End Point)
e islnvariant; false based, PCP based or DSCP based.
 valueRange: no range constraint
e support: MANDATORY
sourceMacAddressLimit SourceMacAddressLimit 1 Reference This attribute limits the number of
o reference:MEF 10.3 section 10.9 and source MAC Addresses that can be
MEF 26.2 section 16.15 used in ingress El Frames mapped
OpenModelAttribute to the Connectivity Service End
o islnvariant: false Point of all types over a time
« valueRange: no range constraint interval. When not present, the
o support: MANDATORY number of source MAC addresses
is unlimited. Two independent
parameters control the behavior of
this attribute: N : A positive integer
and t : A time interval. This
attribute operates by maintaining a
list of maximum length N of source
MAC addresses which are aged-out
of the list if not seen in a time
interval t. If an ingress Service
Frame arrives with a new source
MAC address when the list is full,
the Service Frame is discarded.
. . Reference The Egress Equivalence Class
eecMappingType CosOrEecMappingType 1 o reference:MEF 10.3 section 10.4 and (EEC) is used to specify Egress
MEF 26.2 section 16.9 Bandwidth Profiles. The EEC
OpenModelAttribute Mapping Type is one of SEP
e isinvariant: false (Service End Point) based, PCP
« valueRange: no range constraint based or DSCP based. When the
« support: MANDATORY list of EEC Identifier is empty, this
attribute shall be unset. Otherwise
it shall be set.
. - Reference This attribute represents the
_colorldentifier Colorldentifier 1 o reference:MEF 10.3 section 10.3 and relationship between the
MEF 26.2 section 16.7 Connectivity Service End Point and
OpenModelAttribute a Color Identifier.
e islnvariant: false
¢ valueRange: no range constraint
o support: MANDATORY
. - Reference List of one or more S-VLAN ID
sVlanldList VlanldListing 0.1 o reference:MEF 26.2 section 16.5.1 values. An S-Tagged Frame, whose
OpenModelAttribute S-VLAN ID value matches an
e isinvariant: false entry in this attribute, maps to the
« valueRange: no range constraint Connectivity Service End Point.
e support: MANDATORY Type=LIST: all listed VLAN IDs.
Type=EXCEPT: all VLAN IDs
except the listed ones. Type=ALL,
all VLAN IDs, hence vlanlid list is
not applicable.
. . Reference List of one or more C-VLAN ID
ceVlanldListAndUntag VlanldListAndUntag 0.1

values. A C-Tagged Frame, whose
C-VLAN ID value matches an
entry in this attribute, maps to the
Connectivity Service End Point. It
is possible to specify whether
untagged and priority tagged
frames are included in the mapping.




70\

Interface Profile Specification: Network Resource Provisioning

Type=LIST: all listed VLAN IDs.
Type=EXCEPT: all VLAN IDs
except the listed ones. Type=ALL,
all VLAN IDs, hence vlanld list is
not applicable.

Reference This attribute applies only to End
root5Vianid Vianid o reference:MEF 26.2 section 16.5.2 Points with Trunk End Point Role.

OpenModelAttribute It identifies the S-VLAN ID of

e isInvariant; false frames mapped to either a Root

« valueRange: no range constraint End Point or a Trunk End Point

e support: MANDATORY (via the Root S-VLAN ID value) of

the Connectivity Service.

Reference This attribute applies only to End
leafSVianid Vianid o reference:MEF 26.2 section 16.5.2 Points with Trunk End Point Role.

OpenModelAttribute It identifies the S-VLAN ID of

e islnvariant: false
o valueRange: no range constraint
o support: MANDATORY

frames mapped to either a Leaf End
Point or a Trunk End Point (via the
Leaf S-VLAN ID value) of the
Connectivity Service.

_cosldentifierList

Cosldentifier

Reference

o reference:MEF 10.3 section 10.2 and
MEF 26.2 section 16.6

OpenModelAttribute

e islnvariant: false

o valueRange: no range constraint

o support: MANDATORY

This attribute represents the
relationship between the
Connectivity Service End Point and
the Class of Service ldentifier(s).

_eecldentifierList

Eecldentifier

Reference

o reference:MEF 10.3 section 10.4 and
MEF 26.2 section 16.9

OpenModelAttribute

e islnvariant: false

o valueRange: no range constraint

o support:. MANDATORY

This attribute represents the
relationship between the
Connectivity Service End Point and
the Egress Equivalence Class
Identifier(s).

. Reference This attribute represents the
—egressMaplList EgressMap o reference:MEF 26.2 section 16.8 relationship between the End Point
OpenModelAttribute and the Egress Map(s). This
e islnvariant: false attribute is a set of mappings that
« valueRange: no range constraint determine the content of the S-Tag
o support: MANDATORY or C-Tag of an egress EI Frame.
Reference This attribute specifies the subset
|2cpAddressSet L2cpAddressSet o reference:MEF 45 section 8.1 MEF of the Bridge Reserved Addresses
26.2 section 12.16 that are filtered (i.e. L2CP Frames
OpenModelAttribute with this destination address are
e islnvariant; false Peered or Discarded but not
« valueRange: no range constraint Passed) at a L2CP Decision Point.
o support: MANDATORY
Reference This attribute denotes the
—egressBwpFlow BwpFlow o reference:MEF 10.3 section 12 and relationship between a
MEF 26.2 section 13. Connectivity Service End Point and
OpenModelAttribute the bandwidth profile flow. It
e islnvariant; false describes egress policing on all
« valueRange: no range constraint egress El Frames mapped to a
» support: MANDATORY given End Point.
. Reference This attribute denotes the
—ingressBwpFlow BwpFlow o reference:MEF 10.3 section 12 and

MEF 26.2 section 13.
OpenModelAttribute
e islnvariant: false
o valueRange: no range constraint
o support: MANDATORY

relationship between a
Connectivity Service End Point and
the bandwidth profile flow. It
describes ingress policing on all
ingress El Frames mapped to a
given End Point.

Table 8-NrpCarrierEthConnectivityEndPointResource Attributes
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12.5.2 NrpConnectivityServiceAttrs

The NrpConnectivityServiceAttrs class supports several <<Specify>> stereotype to support the
use of the Specification pattern defined in ONF TAPI model and operations for a ONF TAPI
ConnectivityService. The Presto NRP ConnectivityService has a tagged value to the Context for
the ConnectivityService. The Presto NRP CreateConnectivityServiceOutputAugmentation has a
tagged value to the output yang augment statement for a ConnectivityService. The Presto NRP
abstraction CreateConnectivityServicelnputAugmentation with a tagged value to the input yang
augment statement for a ConnectivityService.

.Op lass, O lass]

] connectivitySenvice
1!
A
: <<Specify>>
|
L
«OpenhodelClass»
Q NrmpConnectivityServiceAttry
1 !)
+ nrpconnectivityserviceattrs
Nrp(JsAHasNmpCecr
+ nrpCarrierEthConnectivityResource
0.1
«OpenModelClass»
Q NmpCarrierEthConnectivityResource
= <O i X + ipointCapabie: Boolean [1]
= 0 ibute, + ceVlanPcpP ion: Boolean [1]

=] Oy il % + ceVlanDeil ion: Boolean [1]

«OpenModelClass»

E CarrierEthConnectivityResource
=] O ibute, + muttipointCapable: Boolean {1}
=] Oy ibute, + ceVlanPcpF ion: Boolsan {1]
=) O ibute, + ceVlanDeil jon: Baolean [1]

= -0 bute, N 5 L 1
=] O ibute, + ceVlanldF hon: Vianid ion [1]
=] «O ibute, + sVlanPcpP ion: Boolean [1]
(=] «OpenModelAttribute, Reference= + sVlanDeiPreservation: Boolean [1]

=R 3 + uni Delivery: FrameDeliveryCondition [1]
=] Oy ), + i Delivery: FrameDeliveryCondition [1]
=l 0 ; + Delivery: F: veryCondition [1]

Figure 29-NrpConnectivityServiceAttrs
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Applied stereotypes:
e OpenModelClass
o support: MANDATORY

Interface Profile Specification: Network Resource Provisioning

Attribute Name Type Mult. Stereotypes Description
nrpCarrierEthConnectivityResource NrpCarrierEthC | 0..1 OpenModelAttribute The NrpConnectivityServiceAttrs
onnectivityReso e islnvariant: false class supports several <<Specify>>
urce e valueRange: no range constraint stereotype to support Specification
« support: MANDATORY of the ONF TAPI model and
operations for a ONF TAPI
ConnectivityService. The Presto
NRP abstraction
ConnectivityService has a tagged
value mapping to the Context for
ConnectivityService.

Table 9-NrpConnectivityServiceAttrs Attributes
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12.5.3 NrpConnectivityServiceEndPointAttrs

The NrpConnectivityServiceEndPointAttrs class supports several <<Specify>> stereotype to
support Specification of the ONF TAPI model and operations for a ONF TAPI
ConnectivityServiceEndPoint. The Presto NRP NrpCsepAugment has a tagged value to the
Context for the ConnectivityServiceEndPoint. The Presto NRP CcsEndPointOutputAugmentation
with a tagged value to the output yang augment statement for a ConnectivityServiceEndPoint. The
Presto NRP CcsEndPointinputAugmentation with a tagged value to the input yang augment
statement for a ConnectivityServiceEndPoint.

«OpenModsiClass, OpeninterfaceModelClasss
E ConnectivityServiceEndPoint
A
|
|
: <<Specify>>
|
|
|
1
«OpenhodelClass»
E NrpCarnrierEthConnectivityEndPointResource
=] +OpenM ibute, Ref + cosMappingType: CosOrEecMappingType (1]
51 ~OpenM ibute, F ¥ MacAddreasl imit: S MacAddrassLimit {0.1]
(& “OpenModsiAttribute, Ref + eecMappingType; CosOrEecMappingType [0.-1]
(=] *Openh ibut i + IdList: VianldListing [0..1]
-OpanMudaleribtna Reference« + ceVianldListAndUntag: vianidListAndUntag [0..1]
=] MMMM Referencas +mulSVlmld.Mdp 1]

«OpenModelClass»

E CarrierEthConnectivityEndPointResource
=] ~OpenModsiAtinb Ref + cosMappingType: CosOrEecMappingType [1]
=] «OpenModsiAtiribute, Ry + sourceMacAddressLimit: SourceMacAdd Limit {0..1]
=] «OpenM il Ref: + eecMappingType: CosOrEecMappingType [0..1]
=l -OpenMudelAnnbute Referenca= + sVianldList: VianldListing [0..1]
=] «Op ibute, Ref + iListAndUntag: vianidListAndUntag [0..1]
=] «OpenM i Ref: + rootSVlanid: Vianld [0..1]
=] «Openh i + leafSVianld: Vianid [0..1]
=] «Openh i Ref + 2cpA Set: L2cpA 1]

Figure 30-NrpConnectivityServiceEndPointAttrs

Applied stereotypes:
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e OpenModelClass
o support: MANDATORY

Attribute Name Type Mult. Stereotypes Description
nrpCarrierEthConnectivit | NrpCarrierEthConnect | 0..1 OpenModelAttribute The
yEndPointResource ivityEndPointResource e islnvariant: false

o valueRange: no range constraint
e support: MANDATORY

NrpConnectivityServiceEndPointA
ttrs class supports several
<<Specify>> stereotype to support
Specification of the ONF TAPI
model and operations for a ONF
TAPI
ConnectivityServiceEndPoint.

Table 10-NrpConnectivityServiceEndPoint Attributes
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12.5.4 NrpSipAttrs

The NrpSipAttrs class supports the <<Specify>> stereotype to support the use of the Specification
pattern defined in the ONF TAPI model for ServicelnterfacePoint. The Presto NRP
SipAugmentation has a tagged value to the Context for the ServicelnterfacePoint.

«OpenModelClass, OpeninterfaceModelClass
£ senvicelnterfacePoint
A
|}
'
1
1
|
<<Sphcify>>
|
'
)
|}
1
|
1
«OpenModelClass»
] NpSipAttrs
+ pSipAttrs 1 | +nrpSipAttrs
1
1 + nipSipAttrs
BipSAlirHashmOamiarEihliniiResourcs NrpSipAttrsHasNrpCarrierEthinniNResource NrpSipAttrsHasNrpCarrierEthEnniNResource
+ nrpCarrierEthiniNResource +nrpCy nief%mfnniNHeaoume
0.1 2
+ nrpCamerEthUniNnesouré"_ \y 0.1
«OpenModelClass» «OpenModelClass» «OpenhModelClass»
] NmCanrierEthUniNResourcs £ NmCarrierEthinniNResource ] NpCarrierEthEnniNResou

Figure 31-NrpSipAttrs

The NrpSipAttrs will have a reference to one of NrpCarrierEthUniNResource,
NrpCarrierEthinniNResource or NrpCarrierEthEnniNResource at a given time.
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e OpenModelClass
o support: MANDATORY

Attribute Name Type Mult. | Stereotypes Description
. . . . OpenModelAttribute Reference to
NrpCarrierEthUniNResource NrpCarrierEthUniNResource 0.1 o islnvariant: false NrpCarrierEthUniNResource.
» valueRange: no range
constraint
e support: MANDATORY
. . . . OpenModelAttribute Reference to
NrpCarrierEthInniNResource NrpCarrierEthInniNResource 0.1 o islnvariant: false NrpCarrierEthInniNResource.
o valueRange: no range
constraint
o support: MANDATORY
. . . . OpenModelAttribute Reference to
NrpCarrierEthEnniNResource NrpCarrierEthEnniNResource 0.1

e isInvariant: false

o valueRange: no range
constraint

o support:. MANDATORY

NrpCarrierEthEnniNResource.

Table 11-NrpSipAttrs Attributes
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12.6 MEF-Common

MEF-Common provides a set of common objects that can be leveraged by Presto NRP as well as
other APIs. MEF-Common leverages [MEF 7.3] objects that are reusable by NRP and other IPS
in future.

Interface Profile Specification: Network Resource Provisioning

12.6.1 BWP

The BwpFlow object class represents the Bandwidth Profile Flow which includes the bandwidth
profile parameters such as CIR, CIR Max, EIR, EIR Max, CBS, EBS, Coupling Flag, Color Mode,
etc. The BwpFlow object class is associated with OperatorUni, ServiceProviderUni, VUNI,
Cosldentifier, Eecldentifier, and Envelope, etc.

«OpenhodelClass- E]
E BwpFlow
=] =CpenModelatiribute + rank: Positivalnteger [1]
=] =CoenModelatiributes + cir: MaturalMumbser [1]
=] =CpenModelAtiributes + cirffax: NaturalNumber [1]
=] «CpenModelatiributes + cba: MaturalNumbser [1]
=] =CpenModelAttrioutes + air: MaturalMumiser [1]
=] «CpenModelatiributes + aifféax: NaturalMumber [1]
=] «CoenModelAtirioutes + abs: MaturalNumber [1]
=] =CpenModelAtiributes + couplingFlag: Bogkean [1]
=] =CpenModelatiributes + colorblode: Colortode [1]
(=] =CpenModelAtiributes + tokenReguestOffset: NaturalMumber [1]

3

+ _owpFlowList

BwoHasEnvelope

\"" + _envelape
1
«OipeniodelClases [2]
E Envelope
=] =DpenModeldtiribute- + envelopeld: Identifierd5 [1]
=] «DpenModeldtiribute- + couplingFlagForndexZerc: Boolean [1]

Figure 32-Bandwidth Profile
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Applied stereotypes:

e OpenModelClass
o support: MANDATORY
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Attribute Name Type Mult. Stereotypes Description
rank Positivelnteger 1 OpenModelAttribute This attribute denotes the rank of
e islnvariant: false the bandwidth profile in the
* valueRange: no range constraint envelope.
support: MANDATORY
cir NaturalNumber 1 OpenModelAttribute This attribute denotes the
e islnvariant: false Committed Information Rate that
« valueRange: no range constraint limits the average rate of frames
support: MANDATORY that will be declared Green, in bits
per second.
cirMax NaturalNumber 1 OpenModelAttribute This attribute denotes the
e islnvariant: false maximum Committed Information
 valueRange: no range constraint Rate that limits the rate of tokens
support: MANDATORY added to the committed token
bucket, in bits per second.
chs NaturalNumber 1 OpenModelAttribute This attribute denotes the
e isInvariant: false Committed Burst Size that limits
« valueRange: no range constraint the maximum number of bytes
support: MANDATORY available for a burst of frames that
will be declared Green, in bytes.
eir NaturalNumber 1 OpenModelAttribute This attribute denotes the Excess
e isInvariant: false Information Rate that limits the
« valueRange: no range constraint average rate of frames that will be
support: MANDATORY declared Yellow, in bits per second.
eirMax NaturalNumber 1 OpenModelAttribute This attribute denotes the
e isInvariant: false Maximum Excess Information Rate
o valueRange: no range constraint that limits the rate of tokens added
support: MANDATORY to the excess token bucket, in bits
per second.
ebs NaturalNumber 1 OpenModelAttribute This attribute denotes the Excessive
e islnvariant: false Burst Size that limits the maximum
« valueRange: no range constraint number of bytes available for a
support: MANDATORY burst of frames that will be
declared Yellow, in bytes.
couplingFlag Boolean 1 OpenModelAttribute This attribute denotes the Coupling
e islnvariant: false Flag that determines if overflow
o valueRange: no range constraint Green tokens can be used as
support: MANDATORY Yellow tokens. FALSE for 0
(overflow green tokens are
discarded) and TRUE for 1
(overflow green tokens can be used
as yellow tokens).
colorMode ColorMode 1 OpenModelAttribute This attribute denotes the Color
e isInvariant: false Mode that indicates whether the
« valueRange: no range constraint Color Identifier of the frame is
support: MANDATORY considered by the Bandwidth
Profile Algorithm.
tokenRequestOffset NaturalNumber 1 OpenModelAttribute This attributes adjusts the number
e isInvariant: false of tokens requested for each
o valueRange: no range constraint external interface frame.
support: MANDATORY

Table 12-Bandwidth Profile Attributes
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12.6.2 Envelope

The Envelope object class represents the UNI/ENNI service attribute Envelope, which is a
bandwidth profile parameter that consists of an envelope ID and an envelope coupling flag (0) that
controls conversion of unused green tokens into yellow tokens in the bandwidth profile algorithm.
The Envelope object class is associated with UNI (via OperatorUni or ServiceProviderUni), ENNI
(via EnniService), and BwpFlow(s), etc.

Applied stereotypes:
e OpenModelClass
o support: MANDATORY

Attribute Name Type Mult. Stereotypes Description

envelopeld Identifier45 1 This attribute is a string that identifies the Envelope.

couplingFlagForindexZero | Boolean 1 This attribute denotes the coupling flag for index zero. FALSE
for NO and TRUE for YES (overflow Green tokens can be
used as Yellow tokens).

Table 13-Envelope Attributes
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12.6.3 Color Identifier
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The Colorldentifier object class represents the Color Identifier. The Color Identifier is a tuple of
the form <F, M> where F is a field in the ingress EI Frame and M is a mapping between each
possible value of the field F and a Color. The Colorldentifier object class is associated with
CarrierEthernetServiceEndPoint (EvcEndPoint or OvcEndPoint), in addition to the different field
F, such as SepColorldPac, PcpColorldPac, DeiColorldPac, and DscpColorldPac, etc.

ColorldentiferHasDeiColorldPac

+OpenModsiClass+
E] beiColoridPac

+_sepColorPéc
0.1

+OpenModeiClass+
Q SepColorldPac

[&] *OpenModsiAttributes + color: FrameColor [1]

+OpenModeiClass»
E] coloridentiter

&) «OpenModeiAtiributes + colorFieldType: ColorFieldType [1)

(=] *OpenModseiAtiributes + _sepColorPac: SepColorldPac [0..1]
(=] *OpenModseiAtiributes + pepColorPac: PepColorldPac [0..1)
(=] *OpenModelAtiributes + _deiColorPac: DeiColoridPac [0..1)
(=] *OpenModsiAtiributes + _despColorPac: DscpColordPac [0..2)

ColorldentifierHasSepColorldPac

+ coloridentifier
+ l:olondent’rﬁsv1

ColorldentifierHasPcpColoridPac

ColorldentifierHasDscpColorldPac

+OpenModeiClass+
E] pepColoridPac

=] «“OpenModslAtiributes + pepValueForGreenList: NaturalNumber [0..8]
=] «“OpenModalAtiributes + pepValueForYellowList: NaturalNumber [0..8]

0.2
+ _dcspColorPac

+OpenModziClass+
E] bscpColoridPac
[Z)] +OpenMadeiAttributes + ipVersion: IpVersion [1]
5] “OpenModslAtiributes + dscpValusForGreenList: NaturalNumber [0.64]

=] «OpenModelAttributes + dscpValueForYellowList: NaturalNumber [0..64]

Figure 33-Color Identifier
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Applied stereotypes:

e OpenModelClass
o support: MANDATORY

Interface Profile Specification: Network Resource Provisioning

Attribute Name

Type

Mult.

Stereotypes

Description

colorFieldType

ColorFieldType

This attribute determines which conditional package (among
EVC/OVC End Point, PCP, DEI or DSCP) to be used as the
Color Identifier.

_sepColorPac

SepColorldPac

0.1

This attribute represents the relationship between the
Colorldentifier and the SepColorldPac (representing the choice
that maps EVC End Point or OVC End Point to Color).

_pcpColorPac

PcpColorldPac

0.1

This attribute represents the relationship between the
Colorldentifier and the PcpColorldPac (representing the choice
that maps Vlan tag PCPs to Color).

_deiColorPac

DeiColorldPac

0.1

This attribute represents the relationship between the
Colorldentifier and the DeiColorldPac (representing the choice
that maps Vlan tag DEI to Color).

_dscpColorPac

DscpColorldPac

0.2

This attribute represents the relationship between the
Colorldentifier and the DscpColorldPac (representing the
choice that maps DSCP values to Color).

Table 14-Color Identifier Attributes
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12.6.4 CoS Identifier
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The Cosldentifier object class represents the Class of Service Identifier. Each ingress EI Frame
mapped to the given EVC/OVC End Point has a single Class of Service. The Class of Service
can be determined from inspection of the content of the ingress EI Frame. It is associated with
the SepCosldPac, or the PcpCosldPac, or the DscpCosldPac (when the Class of Service
Identifier mapping type is Service End Point, or PCP values, or DSCP values respectively). El
Frames of L2CP protocols may be identified by a Class of Service Identifier, mapping to specific
CoS Name.

NOTE: Only one of the associations below is active at a time.

«OpanModaiClasss @—l
E Cosldentifier

5] «OnenModzltiributes + cosName: String [1]
& +CpenModelAtirbuter + RopProtocollist: [ 2coProtocol [1]
&) DoenMedelAtiriouter +_sepCosldPac: SepCosidPac [0.1]
5] «OnenModeltirbutes + _nopCosldPac: PepCosldPec [0.1)
& «OoenModelAtirbutes +_dscoCosldPac: DecpGosldPac [0.2]
5] «OoenMedelAtirbutes + _ngressBwpPerCos: BwpFlow [0.1]

+ cosidentifier

CosldentifierHesSepCosidPac 0.1 0.2
GosldentifierdasingressBwpFlow
i
+(pentodelClas: 01
] seoCosidPec
CosldentifierHasPeoCosldPec SOperModeiCiass.
E BwoFlow
CosldentifierHesDecoCosldPac [I5] ~OnenModelafirioutes + rank: Postivelntager (1]
[&] «CoenModelAtirioutes + cir: Natwralumber [1]

=] *OoenModelAtirioutes + cira: NaturalNumier [1]

[5] «Cpaniodala +cba: Naturall [

1 =] «OnenModelAtirioutes + air: Natwralumber [1]

= = =] «Openh +eiMax: ]

+OpenhocelClasse [ «OnenhadeiClase @ (5] ~Crend + st Naturahumber 1]

H Peatesicpee ] oscatosigpes :
«OpenModelAtiroute ValueList: NaturalMumber [1..8] e |
e s = =R + it Nt 11.8] 5 “CnenMossldfriauter + colorMode: Colorbioda 1]
[T ~OenhlocelAtiriputer -+ iVersion: [pVersion [1] (5] “CoenModelAtirioute + tokenRequestOffset: NaturalNumber [1]
cl
i

Figure 34-CoS ldentifier
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Applied stereotypes:

e OpenModelClass
o support: MANDATORY

Interface Profile Specification: Network Resource Provisioning

Attribute Name

Type

Mult.

Stereotypes

Description

cosName

String

This attribute denotes the Class of Service name that the
Cosldentifier maps to.

12cpProtocolList

L2cpProtocol

This attribute lists the L2CP protocols that map to the Class of
Service Name.

_sepCosldPac

SepCosldPac

0,1

This attribute represents the relationship between the
Cosldentifier and the SepCosldPac when the cosMappingType
of EvcEndPoint or OvcEndPoint is END_POINT and the
cosName is not only for L2CP.

_pcpCosldPac

PcpCosldPac

0.1

This attribute represents the relationship between the
Cosldentifier and the PcpCosldPac when the cosMappingType
of EvcEndPoint or OvcEndPoint is PCP and the cosName is not
only for L2CP.

_dscpCosldPac

DscpCosldPac

0..2

This attribute represents the relationship between the
Cosldentifier and DscpCosldPac when the cosMappingType of
EvcEndPoint or OvcEndPoint is DSCP and the cosName is not
only for L2CP.

_ingressBwpPerCos

BwpFlow

0.1

This attribute represents the relationship between the
Cosldentifier and the BwpFlow for ingress bandwidth profile
per CoS Name.

Table 15-CoS Identifier Attributes
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12.6.5 Eec Identifier

The Eecldentifier object class represents the Egress Equivalence Class Identifier. Each egress El
Frame mapped to the given EVC/OVC End Point has a single Egress Equivalence Class. The
Egress Equivalence Class can be determined from inspection of the content of the egress EI Frame.
It is associated with the SepCosldPac, or the PcpCosldPac, or the DscpCosldPac (representing
mapping to EVC/OVC End Point, or PCP, or DSCP respectively). EI Frames of L2CP protocols
may be identified by an Egress Equivalence Class Identifier, mapping to specific Egress
Equivalence Class Name.

Interface Profile Specification: Network Resource Provisioning

“QoenModeiCiass- |E|—|
E Escldentifier

&) «OpenModelAtirioutes + sachame: String [1]
= +OpenhodelAttrioutes + [2cpProtocollist: LcoProtocol [1]
[=] CpenModelAtiriouter +_sepFecldPac: SeoFecidPac [0..1]
3] ~CoenModelAttriouter + _pepEecldPac: PopEacldPac [0.1]
[ +Cnen outes + ac: [ ac [0.2]
[ «Cpenh it + 'arEec: BwpFlow [0..1]

EecldentifierHasSepEacidPac

EacldentifiarHzsEgressBwoPerEac

EacloentifierHasPepEecldPec
Eacldentifier-esDecpEacldPa
+OpeniodeiClass» ]
] sepkacidpac

“QoenModeiClass-

E BwoFlow

|

&) «OpenModelAtirioutes + rank: Positivelntager [1]

=] +OoenModelAttributes + cir: NaturalNumber [1]

=] «CoenModslAtiributer + cifMiai: MaturalNumber [1)

B ~OpanModalA +oba: N M ]

5] «OpenModelittributes + air: MaturalNumber [1]

& «Onanh + aifax: [

& «Coenh +aba N Number [1]

=] CoenModelAttriutes + couplingFlag: Bookean [1]

5] «OpenModelitirioutes + colorMode: ColorModa (1]

=] +OpenhodelAttrioutes + tokenRaquestOffset: NaturalNumoer [1]

0.2

— +DpenMadaiClase- |z|—I
+OpeniodeiClass: & E DscoEeckdPac
E PeokscioPac

[ +CnanModei +ipVersion: IpVersion [1]
(5] *OoenModelAttributes + poolaluslist NaturalMumoer [1.8] 5 ~nenhodelétiroutes + dscpValueList: NaturaMumber [1.54]

Figure 35-Eec Identifier

NOTE: Only one of the associations below is active at a time.
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Applied stereotypes:

e OpenModelClass
o support: MANDATORY
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Attribute Name Type Mult. Stereotypes Description

eecName String 1 This attribute denotes the Egress Equivalence Class Name that
the Eecldentifier maps to.

12cpProtocolList L2cpProtocol * This attribute lists the L2CP protocols that map to the Egress
Equivalence Class Name.

_sepEecldPac SepCosldPac 0,1 This attribute represents the relationship between the
Eecldentifier and the SepEecldPac when the eecMappingType
of EvcEndPoint or OvcEndPoint is END_POINT and the
eecName is not only for L2CP. This is not addressed in MEF
10.3 but can be future consideration.

_pcpEecldPac PcpCosldPac 0.1 This attribute represents the relationship between the
Eecldentifier and the PcpEecldPac when the eecMappingType
of EvcEndPoint or OvcEndPoint is PCP and the eecName is not
only for L2CP.

_dscpEecldPac DscpCosldPac 0.2 This attribute represents the relationship between the
Eecldentifier and DscpEecldPac when the eecMappingType of
EvcEndPoint or OvcEndPoint is DSCP and the eecName is not
only for L2CP.

_egressBwpPerEec BwpFlow 0.1 This attribute represents the relationship between the
Eecldentifier and the BwpFlow for egress bandwidth profile per
EEC Name.

Table 16-Eec Identifier Attributes
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12.6.6 Egress Map

Interface Profile Specification: Network Resource Provisioning

The EgressMap object class represents the Egress Map that is a set of mappings that determine the
content of the S-Tag or C-Tag of an egress El Frame. It is associated with EvcEndPoint or

OvcEndPoint.

EgressMapHasCosNameToPcpPac

+OpenModeiClass»
Q EgressMap

[5] «OpenModsiAtiibutex +eg

MapType: EgrassMapType [1]

(&) “OpenModslAtiributer +_cosN

AndColorToDeiPacList: CosNameAndColorToDeiPac [*]

(5] «“OpenModelAtiibutes + cosNameToPcpPacList: CosNameToPcpPac [*]

(2] «OpenModslAttributes + cosNameAndColorToPcpPacList: CosNameAndColorToPcpPac |*)

+OpenModeiClass»
Q CosNameToPcpPac

=] «OpenModelAttributen + ingressCosName: String [1]
=] *OpenModelAttnibutes + pepValue: PepOrDiscard [1)

1 + egressmap

EgressMapHasCosNameAndColorToDeiPac

EgressMapHasCosNameAndColorToPcpPac

+OpenModsiClass=
Q CosNameAndColorToPcpPac

+_cosNameAndColorToDeiPacList

+OpenModelClass»
] cosNameAndColorToDeiPac

(5] *OpenModelAtiibutes + ingressCosName: String [1]
(=] *OpenModelAtiibutes + ingressColor: FrameColor [1]
(=] *OpenModelAtinbutes + pepValue: PepOrDiscard [1)

=] «OpenModelAttributes + ingressCosName: String [1]
=] «OpenModelAttributes + deiValue: DeiOrDiscard {1]
(=] «OpenModelAttributes + ingressColor: FrameColor [1]

Figure 36-Egress Map
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Applied stereotypes:
e OpenModelClass

Interface Profile Specification: Network Resource Provisioning

o support: MANDATORY

Attribute Name

Type

Mult.

Stereotypes

Description

egressMapType

EgressMapType

This attribute determines which form to take to
apply for egress frame color indication, among CoS
name and Ingress Color to C-Tag PCP, or CoS
name and Ingress Color to S-Tag PCP, or CoS
Name and Ingress Color to C-Tag DEI, or CoS
Name and Ingress Color to S-Tag DEI, or CoS
Name to C-Tag PCP, or CoS Name to S-Tag PCP

_cosNameAndColorToDeiPackList

CosNameAndColorToDeiPac

This attribute represents the relationship between
the EgressMap and the
CosNameAndColorToDeiPac (representing the
attribute set for using CoS Name and Ingress color
to egress DEI mapping).

_cosNameToPcpPacList

CosNameToPcpPac

This attribute represents the relationship between
the EgressMap and the CosNameToPcpPac
(representing the attribute set for using CoS Name
to egress DEI mapping).

_cosNameAndColorToPcpPacList

CosNameAndColorToPcpPac

This attribute represents the relationship between
the EgressMap and the
CosNameAndColorToPcpPac (representing the
attribute set for using CoS Name and Ingress color
to egress PCP mapping).

Table 17-Egress Map Attributes
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13 MEF Common Data Types

Below are list the MEF common data types and enumerations used by Presto NRP model.

13.1 Data Types

13.1.1 NaturalNumber
An Integer >=0.

Attribute Name Type Mult. Description

naturalNum Integer 1 This is an integer >= 0

Table 18-NaturalNumber Attributes

13.1.2 L2cpProtocol

This data type defines a L2CP protocol (LLC address type or EtherType) with possible subtype.

. Attribute Type Mult. Description
Name

12cpProtocol Type L2cpProtocol Type 1 This attribute specifies the type of
L2CP protocol, ie., LLC or EtherType.

licAddressOrEtherType NaturalNumber 1 This attribute specifies the LLC address
or the EtherType value.

subType NaturalNumber [0.1] This attribute specifies the subtype of
the L2CP protocol.

Table 19-L2cpProtocol Attributes

13.1.3 L2cpPeering

This is a list specifies the L2CP Protocol Identifier and Destination Address in use by the protocol
entity.

Attribute Name Type Mult. Description

protocolld L2cpProtocol 1 This is a L2CP Protocol Identifier
destinationAddress NaturalNumber 1 This isa MAC Address.
linkldList Positivelnteger * It is possible that a protocol (e.g.

ESMC) could operate on some, but not
all of the physical links. When linkld is
not listed, the protocol peering applies
to all members of the aggregation link.

Table 20-L.2cpPeering Attributes
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13.1.4 SourceMacAddressLimit

Limits the number of source MAC Addresses that can be used in ingress external interface
frames mapped to the End Point of all types over a time interval

Attribute Name Type Mult. Description
limit NaturalNumber 1 This attribute denotes the maximum
acceptable source MAC.
timelnterval NaturalNumber 1 This attribute denotes the time interval
in milliseconds.

Table 21-SourceMacAddressLimt Attributes

13.1.5 Positivelnteger
An integer > 0.

Attribute Name Type Mult. Description

positivelnt Integer 1 This attribute is an integer > 0.

Table 22-Postivelnteger Attributes

13.1.6 Vlanld
This is for VLAN ID from 1 to 4094.

Attribute Name Type Mult. Description

vlanld Positivelnteger 1 This is the Vlan ID value.

Table 23-Vlanld Attributes

13.1.7 VlanldListing

The list VLAN IDs, either when type=LIST, or when type=EXCEPT (which means the VLAN
IDs expect the listed). When type=ALL, the vlanld list is not applicable.

Attribute Name Type Mult. Description
Type VlanldMappingType 1 Can be LIST, or ALL, or EXCEPT
vlanldList Vlanld * VLAN ID list

Table 24-VlanldListing Attributes

13.1.8 VlanldListOrUntag

Attribute Name Type Mult. Description
Type VlanldMappingTypeOrUntag 1 VLAN ID type
vlanldList Vlanld * VLAN ID list

Table 25-VlanldListOrUntag Attributes
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13.2 Enumerations

Interface Profile Specification: Network Resource Provisioning

13.2.1 L2cpAddressSet
This lists the L2CP Address Set. Refer to MEF 45.

Contains Enumeration Literals:
e CTA: CE-VLAN Tag Aware
e CTB: CE-VLAN Tag Blind
e CTB2: CE-VLAN Tag Blind option 1

13.2.2 TaggedL2cpProcessing
Either 802.1 compliant or not. Refer to MEF 45.
Contains Enumeration Literals:

e 802.1_COMPLIANT
e 802.1_NON_COMPLIANT

13.2.3 L2cpProtocolType
This lists the L2CP protocol types, either EtherType or LLC Address.
Contains Enumeration Literals:
e ETHERTYPE
e LLC
13.2.4 VlanldPreservation
Either 802.1 compliant or not. Refer to MEF 45.
Contains Enumeration Literals:
e PRESERVE: To achieve EVC CE-VLAN ID Preservation

e RETAIN: C-Tag, if present, is encapsulated with the C-Tag VLAN ID value retained.
e STRIP: C-Tag is discarded.
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13.2.5 VlanldMappingType

Vlan ID types, ALL for all vlan IDs, LIST for a list of VLAN IDs, EXCEPT for all Vlan IDs
except the listed.

Contains Enumeration Literals:
e ALL: All Vlan IDs.
e EXCEPT: All Vlan IDs except the listed.
e LIST: List of Vlan IDs.

13.2.6 VlanldMappingTypeOrUntag

Vlan ID types, ALL for all vlan IDs, LIST for a list of VLAN IDs, EXCEPT for all Vlan IDs
except the listed, UNTAGGED to indicate that untagged and priority-tagged are mapped to this
end point.

Contains Enumeration Literals:

ALL: All Vlan IDs.

EXCEPT: All Vlan IDs except the listed.
LIST: List of Vlan IDs.

UNTAGGED: Untagged and priority-tagged.
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13.2.7 FrameDelivery

Service frame delivery defined in MEF 10.3. When the value is conditionally, the specific
condition has to be addressed by the users. What conditions should be supported are not in the
scope.

Contains Enumeration Literals:
e DISCARD: Frame must be discarded.
e CONDITIONALLY: Frame will be delivered with specified conditions.
e UNCONDITIONALLY: Frame will be delivered unconditionally.

13.2.8 CosOrEecMappingType

This lists the Class of Service Identifier type, or the Equivalence Class Identifier type.

Contains Enumeration Literals:
e END_POINT: Using EVC End Point or OVC End Point to map to the CoS Name as CoS
ID.
e PCP: Using PCP field to map to the CoS Name as CoS ID.
e DSCP: Using DSCP field to map to the CoS Name as CoS ID.
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MEF

14 Service Interfaces & Operations

This section defines the Presto NRP Interface and the associated operations with their parameters.
The ONF TAPI ConnectivityService and corresponding operations and parameters are used. The
MEF Presto NRP extensions from ONF TAPI are the realized objects and attributes that are

actually implemented.

The figure below illustrates the Connectivity Service Interface associated with the Presto
demarcation between SOF and ICM. The ICM realizes the Connectivity Service Interface and as
a server provides a set of operations associated with the Connectivity Service Interface. The client
(Service Orchestrator) uses the Connectivity Service Interface by issuing CRUD operations
supported by server (ICM).

components
«OpenModeiClasse <«<Use>>
CERETESES I | e e e e e e R e e

vInterfaces
@ ConnectivityService

Q + getConnectionDetails| in serviceldOrName,  in connectionldOrName,  out connection)
{6 + getConnectivitySenvicelist( out senvice)
(@ + getConnectivityServiceDetails( in sarviceldOrName, out senvice)

scomponents {a& + createConnectivityService{ in endPoint, in connConstraint, in topoConstraint, in state, out service)
@
@

»OpenhodelClass»
SicM <<Realization>> + updateConnectivityService( in serviceldOrName, in endPoint, in connConstraint, - in topoConstraint, - in state, out sarvice)
+ deleteCannectivitySenice( in serviceldOrName, out service)

Figure 37-ConnectivityService Interface



7R\

Interface Profile Specification: Network Resource Provisioning

14.1 Interfaces

The ConnectivityService Interface provides client interface access to the activation functionality
of the Presto NRP API. This is where the CRUD operations are invoked.

«Interface
+OpenModslinterface
ConnectivityService

@ Oy i + getCi ionDetails( in seniceldOrName, in connectionldOrName, out connection)

Q O jons + getCi ivityServicelist{ out service)

6} +Open jons + getCi ivi iceDetails( in seniceldOrName, out service)

@ +OpenMod: ion« + createC vityService( in endPoint, in connC: int. in topoC int. in state, - out service}

@ O i + updateC: i ice( in iceldOrName, in endPoint, in connC int, in topoC int, in state, out service)
@ «O A i + deleteCi ivityService{ in serviceldOrName, out service)

R A A A A R
1 |
! | : : : .
| | - - : :
! | ' ' +~Sppcifys i
. |
CcsdmauzAugmentabon \ CcsEndPointInpo)g&\mtaﬁoﬂ CcsEndP%zintOutpu‘Augmenla!ion CesSipOutpltAl ' o !
’ i . / ' csSipinputAug
' CesinputAugmentation ] | : :
' | 1 '
1 L}
+Specify ! ! ifye : !
) e ispeciy- Speciy- ; fSpecy-
\ | | ' : :
L I L !
«OpenModeiClass» +OpenModsiClass» ~OpenMode-)Cr lass»
] NrpConnectivityServiceAtirs ] NrpConnectivityServiceEndPointAttr K] npsaatts

Figure 38-NrpConnectivityService Interface
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14.2 Connectivity Service Operations
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The following section details the set of operations based on the ONF TAPI model and leveraged
by the MEF Presto NRP model specific to Connectivity Service activation. The client SOF will
make the operational calls to the ICM server.

14.2.1 getConnectionDetails

The getConnectionDetails operation is called by the SOF to request (from the ICM) the attributes
of the Connection identified with Service ID of the containing ConnectivityService.

14.2.2 getConnectivityServiceList

The getConnectivityServiceList operation is used by the SOF to request (from the ICM) the list of
ConnectivityService entities that represent the connectivity requests that were sent by SOF and
received by ICM. The input is a retrieve scope filter.

14.2.3 getConnectionEndPointDetails

The getConnectionEndPointDetails operation is used by the SOF to request (from the ICM) the
attributes of the ConnectionEndpoint identified with Service ID of the containing
ConnectivityService.

14.2.4 getConnectivityServiceDetails

The getConnectionServiceDetails operation is called by the SOF to request (from the ICM) the
attributes of the ConnectionService entity identified by the input service ID.

14.2.5 createConnectivityService

The createConnectivityService operation is called by the SOF to ICM to create, or create and
activate (by the ICM) a ConnectivityService in support of network resource activation. The
combination of verb and compound verb operations are supported by leveraging the
OperationalState and AdministrativeState variables as described later in document. Using the state
variables allows for a differentiation between create and createAndActivate.

14.2.6 updateConnectivityService

The updateConnectivityService operation is called by the SOF to support suspend, resume,
activate, deactivate and modify actions on a ConnectivityService. The combination of verb and
compound verb operations are supported by leveraging the OperationalState and
AdministrativeState variables as described later in document.
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14.2.7 deleteConnectivityService

The deleteConnectivityService operation is called by the SOF to delete, or deactivate and delete
(by the ICM) a ConnectivityService in support of network resource activation. The combination
of verb and compound verb operations are supported by leveraging the OperationalState and
AdministrativeState variables as described later in document. Using the state variables allows for
a differentiation between delete and deactivateAndDelete.

14.3 Topology Service Operations

The following section details the set of operations based on the ONF TAPI model and leveraged
by the MEF Presto NRP model specific to Topology Service. The client SOF will make the
operational calls to the ICM server.

14.3.1 getTopologyList

The getTopologyList operation is called by SOF requesting a list of Topologies under the control
of an ICM. The ICM is responsible for returning a list of top-level Topology instances scoped by
the Context.

14.3.2 getTopologyDetails

The getTopologyDetails operation is called by SOF requesting the details of a specific Topology.
The ICM is responsible for returning attributes of the Topology identified by the provided inputs.
14.3.3 getNodeDetails

The getNodeDetails operation is called by SOF requesting details of a specific Node. The ICM is
responsible for returning attributes of the Node identified by the provided inputs.

14.3.4 getLinkDetails

The getLinkDetails operation is called by SOF requesting details of a specific Link. The ICM is
responsible for returning attributes of the Link identified by the provided inputs.

14.3.5 getNodeEdgePointDetails

The getNodeEdgePointDetails operation is called by SOF requesting details of a specific Node
Edge Point. The ICM is responsible for returning attributes of the NodeEdgePoint identified by
the provided inputs.
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The set of verb/action and combo-verb/combo-action are mapped to a combination of operation
and state variable(s). The following section details this association.

14.4.1 createAndActivate

The createAndActivate operation is invoked when a ConnectivityService is requested to be created
and activated. This means the necessary resources on device(s) are created and activated. The
Network Infrastructure segment is considered to be in an active state. Prior to the
createAndActivate action the ConnectivityService is non-existent.

The action causes the  ConnectivityService state to be changed to:
operationalState=ENABLED/administrativeState=UNLOCKED.

14.4.2 create

The create operation is invoked when a ConnectivityService is requested to be created. This means
the necessary resources on device(s) are created, but not activated. The Network Infrastructure
segment is considered to be created and in an inactive state. Prior to the create action the
ConnectivityService is non-existent or in a Non-Existent State.

The action causes the ConnectivityService state changes from the Initial State to:
operationalState=DISABLED/administrativeState=L OCKED.

14.4.3 activate

The activate operation is invoked when an existing ConnectivityService is requested to be
activated. This means the necessary resources on device(s) are already created and are being
moved to an active state. The Network Infrastructure segment is moved to an active state. Prior to
the activate action the ConnectivityService IS in
OperationalState=DISABLED/AdministrativeState=L OCKED.

The action causes the  ConnectivityService state to be changed to:
operationalState=ENABLED/administrativeState=UNLOCKED.

14.4.4 deactivateAndDelete

The deactivateAndDelete operation is invoked when an existing ConnectivityService is requested
to be deactivated and deleted. This means the existing resources on device(s) are deactivated and
deleted. The Network Infrastructure segment is removed.

Prior to the  deactivateAndDelete  action the  ConnectivityService is  in
operationalState=ENABLED/administrativeState=UNLOCKED. The action causes the
ConnectivityService state to be changed to non-existent.
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14.4.5 deactivate

The deactivate operation is invoked when an existing ConnectivityService is requested to be
deactivated. This means the existing resources on device(s) that are active are now deactivated.
The Network Infrastructure segment is deactivated or not operational. Prior to the deactivate action
the ConnectivityService is in operationalState=ENABLED/administrativeState=UNLOCKED.

The action causes the  ConnectivityService  state to be changed to:
operationalState=DISABLED/administrativeState=LOCKED.

Interface Profile Specification: Network Resource Provisioning

14.4.6 delete

The delete operation is invoked when an existing ConnectivityService is requested to be deleted.
This means the existing resources on device(s) that are deactivated are now deleted. The Network
Infrastructure segment is removed. Prior to the delete action the ConnectivityService is in
operationalState=DISABLED/administrativeState=LOCKED.  The action causes the
ConnectivityService to be removed.

14.4.7 suspend

The suspend operation is invoked when an existing ConnectivityService,
ConnectivityServiceEndPoint or ServicelnterfacePoint is requested to be suspended. This means
the existing resources on device(s) that are active are now suspended from operation. The Network
Infrastructure segment is suspended or non-operational. Prior to the suspend action the
ConnectivityService/ConnectivityServiceEndPoint/ServicelnterfacePoint § in
operationalState=ENABLED/administrativeState=UNLOCKED.

The action causes the ConnectivityService/ConnectivityServiceEndPoint/ServicelnterfacePoint to
be changed to: OperationalState=ENABLED/AdministrativeState=L OCKED.

14.4.8 resume

The resume operation is invoked when an existing  ConnectivityService,
ConnectivityServiceEndPoint or ServicelnterfacePoint is requested to be resumed. This means the
existing resources on device(s) that are suspended are now resumed to operation. The Network
Infrastructure segment is resumed operational.

Prior to the resume action the
ConnectivityService/ConnectivityServiceEndPoint/ServicelnterfacePoint IS in
operationalState=ENABLED/administrativeState=LOCKED. = The action causes the
ConnectivityService/ConnectivityServiceEndPoint/Servicelnterface to  be changed to:
operationalState=ENABLED/administrativeState=UNLOCKED.

14.4.9 modify

The modify operation can be applied to a ConnectivityService, ConnectivityServiceEndPoint and
ServicelnterfacePoint. can be invoked from multiple states. Depending upon the modification
the actual action may or may not be allowed.
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14.4.10 get

The get operation is used to retrieve objects and object attributes specific to ConnectivityService,
Topology, and Topology components. The get operation MUST NOT change the state of retrieved
objects/attributes.
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15 Presto NRP State Machines

This section defines the set of Presto NRP state machines. The Presto NRP state machines are
defined for Connectivity Service, Connectivity Service End Point and Service Interface Point. The
state machine defines the states and transitions a network resource may be in (or follow) for
behavioral operations of configuration and activation.

The states and actions are the same for all three state machines. Three combination states are used
to represent the Presto NRP states of active, inactive and suspended.

15.1 Connectivity Service State Machine Diagram

The Connectivity Service State machine has three combination states. Each combination state
has an administrative state and an operational state. A state change to one or both of the state
variables without a valid state transition is considered an exception.
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Figure 39-Connectivity Service State Machine

15.2 Connectivity Service End Point State Machine Diagram

The Connectivity Service End Point State machine has three combination states. Each
combination state has an administrative state and an operational state.
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Figure 40-Connectivity Service End Point State Machine
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15.3 Service Interface Point State Machine Diagram

The Service Interface Point State machine has three combination states. Each combination state
has an administrative state and an operational state.

Non-Existent
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[ administrativeState=LOCKED ]

. J
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=y

modify
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A

[aanmis:ra:msme=Lo<:KEo‘J

Figure 41-Service Interface Point State Machine Diagram
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15.4 State Machine Interaction

There exist multiple conditions within one state machine that generates a trigger/event into one
or more of the other state machines.

Interface Profile Specification: Network Resource Provisioning

An example, is a Connectivity Service suspend transition must generate a suspend in the set of
associated Connectivity Service End Point state machines.

Similarly, a resume in the Connectivity Service state machine must generate a resume in the set
of associated Connectivity Service End Point state machines.

15.5 States and Actions

This section defines the states within the State Machine that are supported for network resources.
Two state variables are used: operationalState and administrativeState in combinations to support
three states: active, inactive and suspended.

15.5.1 Non-Existent

The network resource is non-existent and has no state because it does not exist. This is prior to
any event/action being invoked. The following actions will cause this state to be entered in case
of successful completion of the action.

e deactivateAndDelete action when a network resource is in
operationalState=ENABLED/administrativeState=UNLOCKED (active state).
e (delete action when a network resource is in

operationalState=DISABLED/administrativeState=LOCKED (inactive state).

15.5.2 operationalState=ENABLED/administrativeState=UNLOCKED
(state=active)

The network resource has been created and activated. The associated resources in the
node/device/topology are created and the associated Network Infrastructure is activated. The effect
of the administrativeState being unlocked and the operationalState being enabled is that traffic is
flowing through the node/device/topology. The following actions will cause this state to be entered
in case of successful completion of the action.

e createAndActivate action when a network resource is non-existent will cause this state to

be entered.

e resume action when a network resource IS in
operationalState=ENABLED/administrativeState=LOCKED (suspended state).

e activate action when a network resource is in
operationalState=DISABLED/administrativeState=LOCKED (inactive state).

e modify action when a network resource IS in

operationalState=ENABLED/administrativeState=UNLOCKED (active state).
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15.5.3 operationalState=DISABLED/administrativeState=LOCKED
(state=inactive)
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The network resource has been created, but not activated. The associated resources in the
node/device/topology are created and the associated Network Infrastructure is not activated. The
effect of the administrativeState being locked and the operationalState being disabled is that traffic
is NOT flowing through the node/device/topology. The following actions will cause this state to
be entered in case of successful completion of the action.

e create action when a network resource is non-existent will cause this state to be entered.

e deactivate action when a network resource IS in
operationalState=ENABLED/administrativeState=UNLOCKED (activate state).
e modify action when a network resource is in

operationalState=ENABLED/administrativeState=LOCKED (inactive state).

15.5.4 operationalState=ENABLED/administrativeState=LOCKED
(state=suspended)

The network resources have been created, but are suspended. The associated resources in the
node/device/topology are created and the associated Network Infrastructure is not activated. The
effect of the administrativeState being locked and the operationalState being enabled is that traffic
is NOT flowing through the node/device/topology.

e suspend action when a network resource IS in
operationalState=ENABLED/administrativeState=UNLOCKED (active state).
e modify action when a network resource [ in

operationalState=ENABLED/administrativeState=LOCKED (suspended state).
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Appendix A-Exceptions

Exception Description
EntityNotFound The entity or resource referenced does not exit.
InvalidInput The request was incorrect encoded.

NotInValidState

The resource is in a state that does not allow you to perform a
specified action.

NotImplemented

Requested method or operation is not implemented.

CommLoss

Communications between client and server is lost.

AccessDenied

Access denied typically due to a permission or other access
check.

UnableToComply

General exception to state inability to execute a method or
operation.

Table 26-Exception Descriptions

Appendix B-Sequence Diagrams

This section defines a set of Presto NRP sequence diagrams. The intent of providing sequence
diagrams is to illustrate client and server-side interactions using the Presto NRP API.

B.1 Network Discovery

The following diagram shows the interaction between a SOF client and a single ICM server in
providing a discovery of the underlying network.
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B.2 Feasibility

The following diagram shows the interaction that can be used when a customer request a MEF
service based on geographic location. In this example, it is assumed that inventory system is in
place that can associate customer geographic location with available interfaces
(ServicelnterfacePoints) to meet edge customer connectivity requirements.
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B.3 SLS-based Activation

The following diagram shows the interaction that can be used when a customer request a MEF
service based on the need for supporting a service level agreement across multiple domains.
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Figure 44-SLS based activation



