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1. Scope

This document is the Technical Specification for the NGSI-8 interface. It specifies the context management functions of the NGSI Enabler.
2. References

2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”, S. Bradner, March 1997, URL:http://www.ietf.org/rfc/rfc2119.txt

	[RFC4234]
	“Augmented BNF for Syntax Specifications: ABNF”. D. Crocker, Ed., P. Overell. October 2005, URL:http://www.ietf.org/rfc/rfc4234.txt

	[SCRRULES]
	“SCR Rules and Procedures”, Open Mobile Alliance™, OMA-ORG-SCR_Rules_and_Procedures, URL:http://www.openmobilealliance.org/

	[NGSI-RD]
	“NGSI Requirements”, Open Mobile Alliance™, OMA-RD-NGSI-V1_0,
URL:http://www.openmobilealliance.org/ 

	[NGSI-AD]
	“NGSI Architecture”, Open Mobile Alliance™, OMA-AD-NGSI-V1_0,
URL:http://www.openmobilealliance.org/ 

	[XML-Schema-Part2]
	“XML Schema Part 2: Datatypes Second Edition” W3C Recommendation 28 October 2004,               URL: http://www.w3.org/TR/2004/REC-xmlschema-2-20041028/datatypes.html

	
	


2.2 Informative References

Check the version of the Dictionary you are using and update the reference below.  Delete the [OMADICT] entry if the dictionary is not used.  In general, use the latest available version unless seeking alignment with an existing set of specifications.

DELETE THIS COMMENT

	[OMADICT]
	“Dictionary for OMA Specifications”, Version 2.7, Open Mobile Alliance™,
OMA-ORG-Dictionary-V2_7, URL:http://www.openmobilealliance.org/

	
	

	
	


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.

<< If needed, describe or declare using appropriate normative references the additional conventions that are used.  DELETE THIS COMMENT >>

3.2 Definitions

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

	Context Information
	see [NGSI-RD]

	Context Information Model
	see [NGSI-RD]

	
	

	<< Add/Remove definition rows to this table as needed - DELETE This Row >>


3.3
Abbreviations

<< Add abbreviations as needed to the following table.  No special notation should be made regarding terms copied from the Dictionary.  This table should be maintained in alphabetic order.

DELETE THIS COMMENT >>

	NGSI
	Next Generation Service Interfaces

	OMA
	Open Mobile Alliance

	
	

	<< Add/Remove abbreviation rows to this table as needed - DELETE This Row>>


4. Introduction

The Context Management APIs provides interfaces in order to 

· management of the Context Information about Context Entities, including, for example, the lifetime and quality of information.
· access (query, subscription/notification) to the available Context Information about Context Entities.
This TS specification is part of the TS specifications for the NGSI enabler,

4.1 Version 1.0

The NGSI TS Context Management document specifies the NGSI-8 Interface with the following functions:

· announce and retrieve the availability of Context Entities and/or Context Information.

· update Context Information in accordance to a specified Context Information Model.

· query for and subscribe to/to be notified of Context Information about Context Entities.

4.1.1 Backward Compatibility to the Parlay Specifications

None.
5. Technical Details to Context Management
<<Sections for the normative specification text.  Fill in as needed.  The following validates the styles used for the headers.  DELETE THIS COMMENT >>

5.1 Service Description

5.1.1 Overview
The Context Management Component as defined in AD provides NGSI-9 and NGSI-10 to manage context information about context entities. Actual implementation and its internal structure of Context Management Component are out of scope.

Through these interfaces, a context management component will provide its context management services to actors outside of a single network. These actors can: 

· provide context information

· consume context information

· discover context entities through query or notifications

5.1.2 Update Context Operation
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The Update operation enables a context producer to provide or update context information to the context management component.

5.1.3 Query Operation
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The Query operation enables context consumers to query for context information of

· explicitly listed context entities using their context entity id

· context entities which are specified by patterns of entity id and/or attributes

5.1.4 Subscription and Notification Operation
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The Subscription operation enables an actor (actor 1) to issue a subscription to the context management component on behalf of actor 2, such that actor 2 receives the respective notifications for changes of context attribute values. Actor 1 can change the subscription or cancel it. As the result of subscription, the context management component sends notifications to the receiving actor (actor 2).

Note: Actor 1 and actor 2 could be the same actor.

5.1.5 Register Context Entity Operation
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The RegisterContextEntity operation enables the context management component to allow registering and updating context entities, their attributes and availability.

This interface is used by the Context Provider to register new context entities with the context Management Component. The Context Provider uses NGSI-9 interface when the new context entities become available or when there is an update to the set of attributes for the existing context entities. The interface is used to supply context entity metadata to the Context management component including:

· Context entity id
· Context entity attributes and their availability

5.1.6 Discover Context Entity Operation 
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The DiscoverContextEntity operation enables an actor to discover available context entities and their attributes. 

5.1.7 Subscribe and Notify based Context Entity Discovery Operation
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The SubscribeNotifyContextEntity operation enables an actor (actor 1) to issue a subscription to the context management component on behalf of actor 2, such that actor 2 receives the respective notification upon new context entities or changes to  available context entities and their attributes. Actor 1 can change the subscription or cancel it. As the result of subscription, the context management component sends notifications to the receiving actor (actor 2).

This operation is the asynchronous version of DiscoveryContextEntity operation described in 5.1.6. 

Note: Actor 1 and actor 2 could be the same entity.

5.2 Operations
5.2.1 Operation: queryContext
This operation allows the synchronous access to Context Information.
The requestor of queryContext operation SHALL specify a list of entity identifiers, such identifiers MAY represent unique identifiers or entity identifier patterns. Such entity identifier patterns SHALL be represented as regular expressions. The requestor of this operation MAY also specify the list of attributes (and/or attribute domains) to be retrieved by this operation. The entity identifiers MAY include type attribute to specify the type of target entities. 

It is assumed that the requestor is aware of possible entity types and attributes through Context Entity Discovery operations or by other means. The definition of entity ids, types and attributes is out of scope of this specification.
The requestor of this operation MAY specify restrictions on the returned Context Information. Restrictions are based on the values of attributes and meta-data of the Context Information.

The authentication of the requestor is out of scope of this specification.

Note: in case the NGSI framework will provide common mechanisms for authentication, this specification will rely on such mechanisms to authenticate the requestor.
5.2.1.1 Input message: queryContextRequest
	Part name
	Part type
	Optional
	Description

	
	
	
	


	EntityIdList
	ctx:EntityId 

[1…unbounded]
	No
	List of identifiers of the Context Entity(ies) for which the Context Information is requested.
Identifiers can contain patterns represented as regular expressions.

	
	
	
	

	AttributeList
	xsd:string 

[0…unbounded]
	Yes
	List of ContextAttributes and/or AttributeDomains that are queried.

Note: If this parameter is absent, the receiver of the request SHALL return all attributes available.
NGSI component SHALL return an error if this parameter is required by an SP policy and is not specified in the message.

	Restriction
	ctx:Restriction
	Yes
	Restriction on the result set of the query. Restrictions are based on the values of attributes and meta-data of the Context Information

	
	
	
	


	
	
	
	


Editor’s note: all the “ctx:…” part type on this table is FFS and will be addressed in the structure part of this technical specification document.  

5.2.1.2 Output message: queryContextResponse

	Part name
	Part type
	Optional
	Description

	ContextElementList
	ctx:ContextElementList
	No
	List of Context Information, related attributes (or group of attributes) and metadata. 

	ErrorCode
	ctx:ErrorCodeType
	Yes
	Error codes


5.2.2 Operation: subscribeContext

This operation allows the asynchronous access to Context Information. It is used for subscription, refresh and subscription cancellation. The subscription can be a one-time or long-lived subscription. One time subscription returns each matching ContextEntity once. Long-lived subscription reports matching ContextEntities subsequently based on the defined NotifyCondition  In the subscribeContextResponse operation a subscription id is returned, which is used for notifications and in the subsequent requests within the context of a subscription. Infinite subscriptions are not allowed. The accepted subscription time can be negotiated using the respective parameters in the API.

5.2.2.1 Input message: subscribeContextRequest

	Part name
	Part type
	Optional
	Description

	Originator
	xsd:anyURI
	No
	The requestor who wants to subscribe to Context Information about one or more Context Entities.

Note: this specification relies on the NGSI framework for authenticating the requestor.

	EntityId
	xsd:string
	No
	List of modifier to identify the Context Entity(ies) for which the Context Information is requested.

	EntityType
	ctx:entityType
	No
	List of EntityTypes 

	ContextDomain
	ctx:contextDomain
	No
	List of attributes or group of attributes to which subscribe

	Reference
	common:SimpleReference
	No
	The notification interface.

	Duration
	common:TimeMetric
	No
	Duration of the subscription

	Restriction
	ctx:restriction
	Yes
	Restriction on the attributes and meta-data of the Context Information

	SearchScope
	xsd:string
	Yes
	Hint to restrict the scope of subscription to a subset of Context target resources. 

Note: Context Provider will announce the available SearchScopes and Context User can discover them

	SubscriptionId
	xsd:string
	Yes
	Used in the notification message and subsequent requests

	NotifyCondition 
	ctx:NotifyConditions
	Yes
	Conditions when to send the second and subsequent notifications (Note: the first is always sent when the subscription arrives)


5.2.2.2 Output message: subscribeContextResponse
	Part name
	Part type
	Optional
	Description

	SubscriptionId
	xsd:string
	No
	The identifier of the subscription

	Duration
	common:TimeMetric
	No
	Negotiated duration of the subscription


5.2.3 Operation: notifyContext

This operation allows receiving the notification about the Context Information subscribed to by the subscriber that implements the notification interface. 

5.2.3.1 Input message: notifyContextRequest

	Part name
	Part type
	Optional
	Description

	SubscriptionId
	xsd:string
	No
	The identifier of the subscription to which the notification belongs to.

	Originator
	xsd:anyURI
	No
	The original requestor of the subscription which caused this notification.

	ContextElementList
	ctx:ContextElementList
	No
	List of Context Information, related attributes (or group of attributes) and metadata.


Editor’s note: all the “ctx:…” part type on this table is FFS and will be addressed in the structure part of this technical specification document.  
5.2.3.2 Output message: notifyContextResponse
	Part name
	Part type
	Optional
	Description

	ResponseCode
	ctx:statusCode
	Yes 
	The response message reported by the receiver of the request


Editor’s note: all the “ctx:…” part type on this table is FFS and will be addressed in the structure part of this technical specification document.  
5.2.4 Operation: updateContext

This operation allows updating a set of Context Information, related attributes and metadata.
Behaviour in Case of empty ContextValue(s) in the request
For each ContextElement of the ContextElementList received in the updateContextRequest, if an empty Context Value is provided, the operation behaviour SHALL be: 

· if  the updateAction is set to “update” or “append”,  the receiver SHALL reject the related changes requested for the specific ContextElement and report an error in the response;

· If the updateAction  is set to “delete”, the receiver SHALL ignore the ContextValue parameter, perform the related changes requested (delete) and report a success in the response. 

Behaviour in Case of non-existing ContextElement(s) or ContextAttribute(s)
For each ContextElement of the ContextElementList received in the updateContextRequest, if the specified ContextElement and/or one of the ContextAttributes does not exist, the operation behaviour SHALL be:

· If the updateAction is set to “update” or “delete”, the receiver SHALL reject the requested changes and report an error in the response;
· If the updateAction is set to “append”, the receiver SHALL create the ContextElement and/or the ContextAttribute(s) respectively and report a success in the response. 

5.2.4.1 Input message: updateContextRequest

	Part name
	Part type
	Optional
	Description

	
	
	
	

	ContextElementList
	ctx:ContextElementList
	No
	List of Context Elements containing only the subset of Context Information (related attributes (or context domain) and metadata) to be modified.

	UpdateAction

	ctx:UpdateActionType
	No
	Indicates the type of action that is performed within the update operation: 
· update: it replaces the value and metadata of the existing attributes with the same name;

· append: it adds the new attribute. Note: this may result in multiple attributes with the same name;

· delete: it removes the existing value.



	
	
	
	


5.2.4.2 Output message: updateContextResponse
	Part name
	Part type
	Optional
	Description

	ErrorCode
	ctx:ErrorCodeType
	Yes
	Error codes


5.2.5 Operation: announceContextAvailability

This operation allows announcing the potential set of Context Entities, types of Context Entities and related Context Information that can be provided. Actual Context Information about a Context Entity within this set may not be available.

Context Announcements can be refreshed to reflect an updated state. An announcement id is returned, which is used for the subsequent announcements (or to delete it).

5.2.5.1 Input message: announceContextAvailabilityRequest

	Part name
	Part type
	Optional
	Description

	Originator
	Xsd:anyURI
	No
	The request originator who wants to provide Context Information about one or more Context Entities.

Note: this specification relies on a common way to all NGSI interfaces for authenticating the requestor.

	ContextAnnouncementList
	ctx:ContextAnnouncementList
	No
	List of Context Announcements 

	Duration
	common:TimeMetric
	No
	Duration of the announcement(s)

	AnnouncementId
	xsd:string
	Yes
	Indicates a specific announcement to be updated. The first time this parameter can be omitted.


5.2.5.2 Output message: announceContextAvailabilityResponse
	Part name
	Part type
	Optional
	Description

	Duration
	common:TimeMetric
	No
	Negotiated duration of the announcement

	AnnouncementId
	xsd:string
	No
	Used in the further update of this announcement. If it is provided by Input message, the same value should be returned.


5.2.6 Operation: discoverContextAvailability
This operation allows the synchronous discovery of the potential set Context Entities, types of Context Entities and related Context Information that can be provided. This does not guarantee that Context Information about a Context Entity within this set is currently available.

In other terms, the discovery operation provides an aggregated list of Context Announcements.

5.2.6.1 Input message: discoverContextAvailabilityRequest

	Part name
	Part type
	Optional
	Description

	Originator
	xsd:anyURI
	No
	The request originator who wants to provide Context Information about one or more Context Entities.

Note: this specification relies on the NGSI framework for authenticating the originator.

	EntityId
	xsd:string
	No
	List of Modifier to identify the Context Entity(ies) for which Context Information is requested.

	EntityType
	ctx:entityType
	No
	List of EntityTypes 

	ContextDomain
	ctx:contextDomain
	No
	List of attributes or group of attributes that can be queried or updated

	Restriction
	ctx:restriction
	Yes
	Restriction on the attributes and meta-data of the Context Information

	SearchScope
	xsd:string
	Yes
	Hint to restrict the scope of discovery to a subset of Context target resources. 

Note: Context Provider will announce the available SearchScopes and Context User can discover them

	OperationTimeout
	common:TimeMetric
	Yes
	Set the timeout for this operation


5.2.6.2 Output message: discoverContextAvailabilityResponse
	Part name
	Part type
	Optional
	Description

	ContextAnnouncementList
	ctx:ContextAnnouncementList
	No
	List of Context Announcements 

	ErrorCode
	ctx:ErrorCodeType
	Yes
	Error codes


5.2.7 Operation: subscribeContextAvailability

This operation allows the asynchronous discovery of the potential set Context Entities, types of Context Entities and related Context Information that can be provided. This does not guarantee that Context Information about a Context Entity within this set is currently available.

In other terms, this operation allows to subscribe to the notification on the availability of an aggregated list of Context Announcements.

5.2.7.1 Input message: subscribeContextAvailabilityRequest

	Part name
	Part type
	Optional
	Description

	Originator
	xsd:anyURI
	No
	The request originator who wants to provide context information about one or more entities.

Note: this specification relies on the NGSI framework for authenticating the originator.

	EntityId
	xsd:string
	No
	List of Modifier to identify the Context Entity(ies) for which Context Information is requested.

	EntityType
	ctx:entityType
	No
	List of EntityTypes 

	ContextDomain
	ctx:contextDomain
	No
	List of attributes or group of attributes that can be queried or updated

	Duration
	common:TimeMetric
	No
	Duration of the subscription

	Restriction
	ctx:restriction
	Yes
	Restriction on the attributes and meta-data of the Context Information

	SearchScope
	xsd:string
	Yes
	Hint to restrict the scope of subscription to a subset of Context target resources. 

Note: Context Provider will announce the available SearchScopes and Context User can discover them

	SubscriptionId
	xsd:string
	Yes
	Used in the notification message and subsequent requests

	OperationTimeout
	common:TimeMetric
	Yes
	Set the timeout for this operation


5.2.7.2 Output message: subscribeContextAvailabilityResponse
	Part name
	Part type
	Optional
	Description

	SubscriptionId
	xsd:string
	No
	The identifier of the subscription

	Duration
	common:TimeMetric
	No
	Negotiated duration of the subscription


5.2.8 Operation: notifyContextAvailability

This operation allows receiving the notification about the potential set of Context Announcements subscribed to by the subscriber that implements the notification interface. 

5.2.8.1 Input message: notifyContextAvailabilityRequest
	Part name
	Part type
	Optional
	Description

	SubscriptionId
	xsd:string
	No
	The identifier of the subscription to which the notification belongs to

	ContextAnnouncementList
	ctx:ContextAnnouncementList
	No
	List of Context Announcements 

	ErrorCode
	ctx:ErrorCodeType
	Yes
	Error codes


5.2.8.2 Output message: notifyContextAvailabilityResponse
	Part name
	Part type
	Optional
	Description

	None
	
	
	


5.3 Data Structure definition 

This section describes the data structures for the NGSI Context Management part. 

5.3.1 ContextElementList structure

For operations that include ContextElementList as an inline message part, the ContextElementList information is provided in this data structure. Operations in which this structure is used are: queryContextResponse, notifyContextRequest, updateContextRequest.

	Element name
	Element type
	Optional
	Description

	ContextElementList
	ctx:contextElement [1..unbounded]
	No
	List of context elements that contain the Context Information, related attributes and metadata.

	
	
	
	


5.3.2 ContextElement structure
	Element name
	Element type
	Optional
	Description

	EntityId
	xsd:string
	No
	Identifies the Context Entity for which the Context Information is provided.

	EntityType
	xsd:string


	No
	Indicates the type of Context Entity to which the Context Information is related.

	AttributeDomainName 
	xsd:string
	Yes 
	Name of the attribute domain that logically groups together set of Context Information attributes. Examples of attribute domain are: device info (battery level, screen size, …), location info (position, civil address, …).

	ContextAttribute
	ctx:contextAttribute [1..unbounded]
	No
	List of Context Information attributes.

Note: In case of the attributeDomainName is specified all contextAttribute have to belong to the same attributeDomainName.  

	DomainMetadata
	ctx:contextMetadata [0..unbounded]
	Yes
	Metadata common to all attributes of the logical domain (related to the AttributeDomain)

	
	
	
	


5.3.3 ContextAttribute structure

	Element name
	Element type
	Optional
	Description

	Name
	xsd:string
	No 
	Name of the Context Information attribute

	Type
	xsd:string
	No
	Indicates the type of the value field

	ContextValue
	xsd:any
	No
	The actual value of the Context Information attribute

	Metadata
	ctx:contextMetadata [0.. unbounded]
	Yes
	Metadata about the Context Information attribute

(information valid only for the specific attribute)   


5.3.4 ContextMetadata structure

	Element name
	Element type
	Optional
	Description

	Name
	xsd:string
	No
	Name of the metadata. 

	Type
	xsd:string
	No
	Indicates the type of the value field

	Value
	xsd:any or xsd:string
	No
	The actual value of the metadata


The following table contains a list of reserved ContextMetadata name string:

	Context Metadata name
	Description

	Timestamp
	Indicates the date and/or time when the Context Information is provided

	Expires
	Indicates the date and/or time when the Context Information is not valid anymore

	QoC
	Quality-of-context defines the quality of the Context Information, e.g. how accurate, reliable, probable, fresh it is.

	Source
	Identifies the source/provider of the Context Information 

	ID
	Indicates the identifier of the contextAttribute.

	Other 
	For further extensions

	
	


Editor’s note: FFS the exact type and value format of the listed ContextMetadata. 

5.3.5 UpdateActionType Enumeration 

This enumeration shows the UpdateActionType that can be requested:
	Enumeration
	Description

	Update
	Replaces the value and metadata of the  existing attributes with the same name

	Append
	Adds a new attribute. Note: this may result in multiple attributes with the same name

	Delete
	Removes the existing value


5.3.6 EntityId structure

	Element  name
	Element type
	Optional
	XML Type
	Description

	ID
	xsd:string 
	No
	element
	Identifier of the Context Entity(ies).
This value MAY be a string following the anyURI restrictions or a pattern represented as regular expressions following Appendix F of [XML-Schema-Part2].

	Type
	xsd:anyURI
	Yes
	attribute
	Indicates the type of Context Entity(ies) for which the Context Information is requested.  
If EntityId uniqueness is only guaranteed in combination with Type, then Type SHALL be present.

	IsPattern
	xsd:boolean
	Yes
	attribute
	Indicates whether the EntityId is a pattern (expressed as a regular expression following Appendix f of [XML-Schema-Part2]) or an id.

If this attribute is omitted, it SHALL be treated as false.
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Appendix B. Static Conformance Requirements
(Normative)

The notation used in this appendix is specified in [SCRRULES].

The following is a model of a set of SCR tables.  DELETE THIS COMMENT

B.1 SCR for XYZ Client

	Item
	Function
	Reference
	Requirement

	XYZ-C-001-M
	Something mandatory
	Section x.y
	(XYZ-C-004-O OR XYZ-C-003-M) AND
 XYZ-C-002-O

	XYZ-C-002-O
	Something optional
	Section x.y
	

	XYZ-C-003-M
	Dependencies on ZYX
	Section x.y
	ZYX:MCF

	XYZ-C-004-O
	Dependencies on ZYX
	Section x.y
	ZYX:OCF


B.2 SCR for XYZ Server

	Item
	Function
	Reference
	Requirement

	XYZ-S-001-M
	Something mandatory
	Section x.y
	XYZ-S-004-O OR XYZ-S-002-O OR XYZ-S-003-M

	XYZ-S-002-O
	Something optional
	Section x.y
	

	XYZ-S-003-M
	Dependencies on ZYX
	Section x.y
	ZYX:MSF

	XYZ-S-004-O
	Dependencies on ZYX
	Section x.y
	ZYX:OSF


Appendix C. <Additional Information>

If needed, add annex to provide additional information to support the document.  In general, this information should be informative, as normative material should be contained in the primary body of the document.

Note that the styles for the headers in the appendix (App1, App2, App3) are different than the main body.  The use below is intended to validate the styles to be used.  Remove if not needed.

DELETE THIS COMMENT

C.1 App Headers

<More text>

C.1.1 More Headers

<More text>

C.1.1.1 Even More Headers

<More text>
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