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1. Scope
(Informative)

This document provides the architecture for the NGSI enabler based on the requirements as described in the [NGSI-RD].

NGSI interfaces are I0 interfaces for the NGSI enabler and are subject for the standardization in this enabler.  

An NGSI component can realize its functionalities e.g. by accessing other OMA enablers via their interfaces. These OMA enabler interfaces are however I2 interfaces in relation to the NGSI enabler within the context of OSE [OSE] as shown in figure 1. These I2 interfaces are out of scope of NGSI enabler.
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Figure 1 Relation of NGSI enabler to other OMA enablers in the context of OSE
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3. Terminology and Conventions

3.1 Conventions

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 [RFC2119].

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

3.2 Definitions

 The definitions in the OMA Dictionary [OMADICT] are valid for this AD unless otherwise stated below.
	Context Entity
	see [NGSI-RD]

	Context Information
	see [NGSI-RD]

	Context Information Model
	see [NGSI-RD]

	Federation
	The binding of two or more Accounts (within an Authentication Domain or a Circle of Trust, where one of the Accounts is at an IDP) for a given Principal. Federation does not imply that Identity Attributes are being shared – it is simply a joining of two or more Accounts (e.g. for Single Sign On), after which Attributes could then be shared.

	Identifier
	see [NGSI-RD]

	Identity
	The characteristics by which a principal is recognised or known.

	Media
	Digital means by which information is packaged. Media may come in different forms, which are referred to as Media Types.

	Multimedia List
	see [NGSI-RD]

	Pseudonym
	An arbitrary name used as an Identifier to refer to an Identity. A Pseudonym is usually known in the context of a specific relationship to the Identity to a given entity only.

	Service Recommendation
	see [NGSI-RD]


3.3 Abbreviations

	NGSI
	Next Generation Service Interfaces

	OMA
	Open Mobile Alliance

	OSE
	OMA Service Environment

	PSA
	Parlay Service Access

	REST
	Representational State Transfer

	SIP
	Session Initiation Protocol

	TEL
	Telephone

	URI
	Uniform Resource Identifier

	URL
	Uniform Resource Locator

	XML
	Extensible Markup Language


4. Introduction
(Informative)

The focus of the NGSI v1.0 is the standardization of functional interfaces for Data Configuration and Management, Call Control and Configuration, Multimedia List Handling, Context Management, Identity Control, Service Registration and Discovery functions. NGSI v1.0 covers both new functional interfaces as well as extensions of existing PSA v1.0[OMA-PSA] interfaces. The design of the OMA NGSI v1.0 enabler follows the principles of the OSE [OSE]. The NGSI v1.0 enabler aims to be compatible with PSA. NGSI v1.0 will reuse OMA Enabler interfaces, where appropriate PSA v1.0 interfaces do not exist, and define suitable bindings for them. 
NGSI APIs are defined as abstract APIs to allow subsequent specification of different types of bindings. 
To allow for easy identification of the related Parlay X API specification parts, the document structure of the Parlay X is respected in the organization of the NGSI interfaces. More specifically, interfaces are modularized such that the part structure of Parlay X is kept in order to make a relationship clear, while components are modularized according to the functionalities.

4.1 Version 1.0

This architecture document covers all requirements of NGSI 1.0 [NGSI-RD]. The document aims to cover architectural aspects related to the interfaces for the following areas:

· Data Configuration and Management

· Call Control and Configuration
· Multimedia List Handling
· Context Management

· Service Registration and Discovery 

· Identity Control 

5. Architectural Model

NGSI architecture diagram, NGSI functional components and interfaces will be described in the following sections.
5.1 Dependencies

The NGSI Enabler is dependent on OSE [OSE]. The NGSI functional interfaces have dependencies on and maintain back ward compatibility with the PSA Enabler [OMA-PSA], except for the new interfaces. 
The following interfaces are developed as extensions to existing Parlay X specification parts:

	NGSI Interface
	Relation to existing Parlay X specification Parts

	NGSI-3 - Group Change Notification Interface
	Extensions to Part 13 (Address list management)

	NGSI-4 - Call Control Extension Interface
	Extensions to Part 2 (Third party call)

	NGSI-5 - Call Notification Extension Interface
	Extensions to Part 3 (Call notification)

	NGSI-6 - Call Handling Extension Interface
	Extensions to Part 10 (Call handling)

	NGSI-7 - Multimedia Conference Extension Interface
	Extensions to Part 12 (Multimedia conference)

	NGSI-8 - Multimedia List Handling Extension Interface
	Extensions to Part 19 (Multimedia streaming control)


These extensions are described as modifications of interfaces. The details are contained in the technical specifications.

An example for the relationship for NGSI I0 interfaces and OMA enablers are shown in Appendix B.

5.2 Architectural Diagram
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Figure 2: NGSI Architectural Diagram
5.3 Functional Components 
This section describes briefly the NGSI components.
5.3.1 Data Configuration and Management
The Data Configuration and Management component supports NGSI interface messages for the following functions:

· Management (i.e. create, read, update, delete) of data 
· Subscription management of notifications regarding updates to data

·  Notifications regarding updates to data. 

The data supported can be of the type of XML or non-XML data.

This component exposes the NGSI-1, NGSI-2 and NGSI-3 interfaces.
5.3.2 Call Control and Configuration
The Call Control and Configuration component supports NGSI interface messages for the following functions:

· Call setup

· Call actions

· Call handling rules and methods
· Reaction to notifications
· Multimedia conferencing configuration  and control.
This component exposes the NGSI-4, NGSI-5, NGSI-6 and NGSI-7 interfaces.

5.3.3 Multimedia List Handling 

The Multimedia List Handling component supports NGSI interface messages for the following functions:

· Management (create, read, update, delete) of a Multimedia List to be used by Streaming functionality, including a manipulation of  Media identifiers (e.g. URI) in a Multimedia List
· Management of Usage mode/order of a specific Multimedia List
· Management of a condition of Multimedia List to be performed by Streaming functionality.  
This component exposes the NGSI-8 interface.

5.3.4 Context Management
The Context Management component supports NGSI interface messages for the following functions:

· Management of the Context Information about Context Entities and of its specific Context Information elements. The Context Information includes an identifier for a specific Context Entity, the type of Context Entity, attributes and their values, such as a person (=type) and its location(=attribute). It may also include meta data about the Context Information, for example, the lifetime and quality of information
· Access (query, subscribe/notify) to the available Context Information about Context Entities, including Context access specific conditions such as operation scopes to reduce the query cost and restrictions based on the attribute values etc.

This component exposes the NGSI-9 and NGSI-10 interfaces.
5.3.5 Service Registration and Discovery
The Service Registration and Discovery component supports NGSI interface messages for the following functions:

· Registration of Services 
· Search for Services.
This component exposes the NGSI-11 and NGSI-12 interfaces.

5.3.6 Identity Control

The Identity Control component supports NGSI interface messages for the following functions:
· Management of the Identity including Identifiers

· Control of the Federation of the Identity. 
This component exposes the NGSI-13 and NGSI-14 interfaces.
5.4 Functional Interfaces

The NGSI functional interfaces maintain backward compatibility with the PSA Enabler [OMA-PSA], except for those interfaces newly introduced in NGSI. To maintain such backwards compatibility, the following table identifies which NGSI interfaces are related to the following Parlay X Parts:

	NGSI Interface
	Relation to existing Parlay X specification Parts

	NGSI-1 - Generic Data Management Interface
	none

	NGSI-2- Generic Data Change Notification Interface
	none

	NGSI-3 - Group Change Notification Interface
	Extensions to Part 13 (Address list management)

	NGSI-4 - Call Control Extension Interface
	Extensions to Part 2 (Third party call)

	NGSI-5 - Call Notification Extension Interface
	Extensions to Part 3 (Call notification)

	NGSI-6 - Call Handling Extension Interface
	Extensions to Part 10 (Call handling)

	NGSI-7 - Multimedia Conference Extension Interface
	Extensions to Part 12 (Multimedia conference)

	NGSI-8 - Multimedia List Handling Extension Interface
	Extensions to Part 19 (Multimedia streaming control)

	NGSI-9 - Context Entity Discovery Interface
	none

	NGSI-10 - Context Information Interface
	none

	NGSI-11 – Service Registration Interface
	none

	NGSI-12 - Service Discovery Interface
	none

	NGSI-13 - Identity Resolution Interface
	none

	NGSI-14 - Identity Management Interface
	none


5.4.1 NGSI-1 - Generic Data Management Interface

The NGSI-1 interface handles the management of data contained in documents which are handled transparently to the content. This means the management is independent of the content, format and the application usage. The data supported can be of the type of XML or non-XML data. 

The NGSI-1 interface supports the following functions:

· Management of data contained in a transparently handled document  (i.e. creation, retrieval, update and deletion of the document as a whole)

Examples of data supported are: user’s address book and user’s personal contact card ([CAB]).

NGSI-1 does not have a Parlay X counterpart.

5.4.2 NGSI-2 - Generic Data Change Notification Interface

The NGSI-2 interface is handles subscription/ notification independently of the content, format and the application usage. 

The interface NGSI-2 supports the following functions:

· Subscription to receive notification of data change in the content of the document

· Notification of data change in the content of the document (notifications contain the whole updated document)

Examples of data supported are: user’s address book and  user’s personal contact card ([CAB]).

NGSI-2 does not have a Parlay X counterpart.

5.4.3 NGSI-3 - Group Change Notification Interface

The NGSI-3 interface extends the interfaces “GroupNotification” and “GroupNotificationManager” of Parlay X Part 13, and supports functionalities for: 
· Subscription to receive notification of data change in group information;

· Notification of data change in group information.

The NGSI-2 interface extends Parlay X Part 13.

5.4.4 NGSI-4 - Call Control Extension Interface

The NGSI-4 interface extends the interface “ThirdPartyCall “ of Parlay X Part 2.

The Parlay X Part 2 interface exposes call control functionalities including call setup and termination, adding/ removing/ transferring participants and retrieval of session information. 

The NGSI-3 interface extends Call establishment with the following functions:

· Identify specific Media or a specific Media address (e.g. SIP-URI, TEL-URI, URL) to be added to a Call
· Record a Call
· Retrieve the recorded Media of a Call
· Configure an application-defined Call handling method, e.g. 
· Chained forwarding order

· Simultaneous forwarding

· Configure parameters for anonymity and Pseudonyms of the Call participants. The actual Pseudonyms being used are retrieved by NGSI-10.
5.4.5 NGSI-5 - Call Notification Extension Interface
The NGSI-5 interface extends the interface “CallDirection “ of Parlay X Part 3.

The Parlay X Part 3 interface exposes call notification functions including status notifications (e.g. busy, not reachable, no answer),  call detail notifications (e.g. called number) and management functions for notifications (e.g. starting/stopping call notifications). 

The NGSI-4 interface extends Parlay X Part 3 action elements with the following:

· Identify a specific Media or a specific Media address (e.g. SIP-URI, TEL-URI, URL) used during an action 

· Record a Call during an action
· Configure an application-defined Call handling method used during an action, e.g. 
· Chained forwarding order

· Simultaneous forwarding.
· Configure parameters for anonymity and Pseudonyms of the Call participants. The actual Pseudonyms being used are retrieved by NGSI-10.
Note: To subscribe to event notifications related to calls initiated by a subscriber in the network, the same interface for subscription as Parlay X Part 3 can be used.
The separation of the NGSI-4 and NGSI-5 interfaces follows the Parlay X Part 2 and Part 3 structure.  Interfaces in Part 3 focus on the notification interfaces to describe events and set the respective actions whereas Part 2 interfaces specify dedicated call control functions. The triggered actions themselves are not part of the Part 3 and NGSI-5. 
5.4.6 NGSI-6 - Call Handling Extension Interface
The NGSI-6 interface extends the interface “CallHandling“ of Parlay X Part 10. 

It supports the following functions: 

· Set the rules which will be enforced during Call establishment and Call handling. These rules are specific to the processing of the Call as follows: 
· For chained Call establishment based on an application-defined target address order (e.g. FindMe function trying a special order of targeted devices). 
· For simultaneous Call establishments to several application-defined target addresses 
· For Call handling based on the Call status (e.g. busy or not reachable)
· For Call handling based on the caller’s context (e.g. presence status) 
· Define and configure Policies used for Call handling.
5.4.7 NGSI-7 - Multimedia Conference Extension Interface

The NGSI-7 interface extends the interface “MultimediaConference“ of Parlay X Part 12. 

It supports the following functions:

· Manage the Media address

· Configure the participant specific (e.g. depending on the role) Media address (e.g. SIP-URI, TEL-URI, URL) and its usage conditions (e.g. when joining/leaving calls)
· Configure conference presentation preferences available through network side configuration 

· Configure the application-specific authentication (e.g. conference id and password) which is used when a participant joins the conference Call.

· Configure the recording one or more Media of a conference 

· Record a conference

· Retrieve the recorded Media of a conference
· Observe/coach a conference 

· Configuration of the conference control 

· Add and control side/child conference which is additional to main conference. 

5.4.8 NGSI-8 - Multimedia List Handling Interface
The NGSI-8 interface extends the interface “Streaming“ of Parlay X Part 19.

It supports the following functions:

· Management (create, read, update, delete) of a Multimedia List  

· Configuration of usage mode/order, e.g. how the Media referenced by the Multimedia List is expected to be played
· Configuration of the conditions when the Media referenced by Multimedia List is expected to be played. 
5.4.9 NGSI-9 - Context Entity Discovery Interface

The NGSI-9 interface supports the following functions:
· Register and update Context Entities, their attributes and their availability;

· Discover (e.g. by query or notification) Context Entities, their attributes and their availability; 
NGSI-9 does not have a Parlay X counterpart.

5.4.10 NGSI-10 - Context Information Interface

The NGSI-10 interface supports the following functions:

· Update Context Information associated with Context Entities 

· Query for Context Information associated with Context Entities
· Subscribe to Context Information associated with Context Entities, including optionally specifying when to be notified (e.g., on change basis, periodically).
· Notify subscribers about Context Information associated with Context Entities.
NGSI-10 does not have a Parlay X counterpart.

5.4.11 NGSI-11 - Service Registration Interface

The NGSI-11 interface supports the following function:

· Registration of Services
NGSI-11 does not have a Parlay X counterpart.

5.4.12 NGSI-12 - Service Discovery Interface

The NGSI-12 interface supports the following function:

· Search for Services.

NGSI-12 does not have a Parlay X counterpart.

5.4.13 NGSI-13 - Identity Resolution Interface
The NGSI-13 interface supports the following functions:
· Resolution of Identifiers 

NGSI-13 does not have a Parlay X counterpart.
5.4.14 NGSI-14 - Identity Management Interface
The NGSI-14 interface supports the following functions:
· Registration, revocation, deletion of Identifiers used for the Federation.
NGSI-14 does not have a Parlay X counterpart.

5.5 Security Considerations

Security functions are considered to be complementary framework functions which are out of scope of NGSI. 
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Appendix B. Relation of NGSI enabler to other OMA enablers (Informative)
The following figure provides examples for the usage of selective OMA enablers (for more information please refer to [OMA-CAB], [OMA-CMI], [OMA-CMR], [OMA-CPM], [OMA-LOCSIP], [OMA-OWSER], [OMA-Presence], [OMA-XDM]):
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Figure 3 Example mapping of possible NGSI I2 interfaces to selected OMA enablers 
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