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1 Reason for Contribution

Additional content for DeviceCapabilities API.

2 Summary of Contribution

This INP proposes content for data structures and detailed operations and examples for DeviceCapabilities API ParlayREST TS, in line with resources proposed in contribution 181. R01 corrects editorials in structures. R02 corrects some data structures (Link, resourceURL made optional, some typos). R03 corrects one example. R04 removes examples and addresses comments received during review.
3 Detailed Proposal
Change: this needs to start at 5.2 (copy into TS starting at 5.2) instead of 7.1
7.1 Device Capabilities ParlayREST API Data Structures

The namespace for the DataCapabilities data types is:


urn:oma:xml:rest:devicecapabilities:1
The 'xsd' namespace is used in the present document to refer to the XML Schema data types defined in XML Schema [XMLSchema1, XMLSchema2]. The 'common' namespace is used in the present document to refer to the data types defined in [REST_TS_Common]. The use of the names 'xsd' and ‘common’ is not semantically significant.
Note that the clientCorrelator is used for purposes of error recovery as specified in section 5.6.1 of [TS_Common], and internal client purposes. The server is NOT REQUIRED to use the clientCorrelator value in any form in the creation of the URL of the resource. Section 5.6.1 of [TS_Common] provides a recommendation regarding the generation of the value of this field.
7.1.1 Type: DeviceCapabilities

	Element
	Type
	Optional
	Description

	deviceId 
	xsd:string
	No 
	A unique equipment identifier for the device (e.g. IMEI)

	name 
	xsd:string 
	No 
	The name of the device/model. 

	link
	common:Link[0..unbounded]
	Yes
	Provided by the server and points to other resources that are in relationship with  the current resource (e.g. reference to UserAgentProfile)
Note: needs a Link “rel” definition. 

	resourceURL
	xsd:anyURI
	Yes
	self referring URL


7.1.2 Type: DeviceCapabilitiesNotification

	Element
	Type
	Optional
	Description

	changeNotificationErrorReason
	common:serviceException
	Yes
	Indicates reason notification is being discontinued. Present if changeNotificationError is set to True.

	changeNotificationError
	xsd:boolean
	Yes
	True if notification being discontinued

	changeNotificationEnd
	xsd:boolean
	Yes
	True if notifications  have ended. This message will be delivered when the duration for notifications has been completed.

	callbackData 
	xsd:string 
	Yes 
	CallbackData if passed by the application in the callbackReference element during the associated creation of the subscription operation.

	deviceAddress 
	xsd:anyURI 
	Yes 
	If present - the address of the device. Not present if error applicable to the subscription in general 

	deviceId 
	xsd:string 
	No 
	A unique equipment identifier for the device (e.g. IMEI)

	link
	common:Link[0..unbounded]
	Yes
	Provided by the server and points to other resources that are in relationship with  the current resource (e.g. reference to notification subscription, device configuration, etc).
Note: needs a Link “rel” definition. 


Note: this is a wrapper for all types of notifications (change notification, notification error and notification end)
7.1.3 Type: ConfigurationHistoryEntry
	Element
	Type 
	Optional
	Description 

	deviceConfiguration
	DeviceConfiguration
	No 
	A device configuration 

	timestamp 
	xsd:dateTime 
	No 
	The date/time when the configuration was sent to the device address. 

	link
	common:Link[0..unbounded]
	Yes
	Provided by the server and points to other resources that are in relationship with  the current resource 

	
	
	
	


7.1.4 Type: DeviceConfigurationHistoryList
	Element
	Type 
	Optional
	Description 

	configurationHistoryEntry
	ConfigurationHistoryEntry[0..unbounded]
	Yes
	A list of configuration history elements


7.1.5 Type: DeviceConfiguration

	Element
	Type 
	Optional
	Description 

	configurationId 
	xsd:string 
	No 
	A unique identifier for the configuration 

	name 
	xsd:string 
	No 
	The name of the configuration. 

	description 
	xsd:string 
	No 
	The description of the configuration 

	
	
	
	

	link
	common:Link[0..unbounded]
	Yes
	Provided by the server and points to other resources that are in relationship with  the current resource (e.g. references to ConfigurationProfile, etc). A link to a ConfigurationProfile MUST be provided by the server, in a response to a GET request on DeviceCapabilities from the application.
In this release, there is no support for an application to provide to the server a link to a ConfigurationProfile, in a POST request on DeviceConfigurationChangeRequest.
To Do: specify a “rel” item that links to the configuration XML file.



7.1.6 
	
	
	
	

	
	
	
	


7.1.7 Type: DeviceConfigurationList
	Element
	Type 
	Optional
	Description 

	deviceConfiguration
	DeviceConfiguration[0..unbounded]
	Yes
	A list of available device configurations 


7.1.8 Type: DeviceCapabilitiesChangeSubscriptionList
	Element
	Type
	Optional
	Description

	deviceCapabilitiesChangeSubscription
	DeviceCapabilitiesChangeSubscription [0..unbounded]
	Yes
	It may contain an array of DeviceCapabilitiesChangeSbscription

	resourceURL
	xsd:anyURI
	Yes
	Self referring URL


A root element named deviceCapabilitiesChangeSubscriptionList of type SubscriptionList is allowed in request and/or response bodies.

7.1.9 Type: DeviceCapabilitiesChangeSubscription
	Element
	Type 
	Optional
	Description 

	clientCorrelator 
	xsd:string 
	Yes 
	A correlator that the client can use to tag this particular resource representation during a request to create a resource on the server. 

This field SHOULD be present. Note: this allows the client to recover from communication failures during resource creation and therefore avoids re-sending the message in such situations.

In case the field is present, the server SHALL not alter its value, and SHALL provide it as part of the representation of this resource. In case the field is not present, the server SHALL NOT generate it.

	resourceURL 
	xsd:anyURI 
	Yes 
	Self referring URL

	link
	common:Link[0..unbounded]
	Yes
	Provided by the server and points to other resources that are in relationship with  the current resource (e.g. related to DeviceConfiguration).

	timeCreated 
	xsd:datetime 
	No 
	Timestamp for when the subscription has been created

	callbackReference
	common:CallbackReference
	No
	Client's Notification URL and OPTIONAL callbackData


7.1.10 Type: DeviceConfigurationChangeRequest
	Element
	Type
	Optional
	Description

	
	
	
	

	
	
	
	

	deviceConfiguration 
	DeviceConfiguration 
	No 
	The configuration pushed to the addressed specified above. 


7.1.11 Enumeration: TBD

	Enumeration
	Description

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


7.1.12 Values of the Link “rel” attribute

The “rel” attribute of the Link element is a free string set by the server implementation, to indicate a relationship between the current resource and an external resource. The following are possible strings (list is non-exhaustive, and can be extended):
· Note: TBD

These values indicate the kind of resource that the link points to.
7.2 Sequence diagrams

7.2.1 Getting device capabilities information 
This figure below shows a scenario to provide access to device capabilities.

The resource:

· http://{serverRoot}/{apiVersion}/device/{device address}/capabilities

Figure 1 Getting device capabilities

7.2.2 Creating device capabilities change subscription 
This figure below shows a scenario to create a subscription for device capabilities change notifications.

The resource:

· http://{serverRoot}/{apiVersion}/device/{device addess}/capabilities/subscription

Figure 2 Creating subscription for device capabilities change notification
7.3 Resource: Device capabilities

The resource used is: http://{serverRoot}/{apiVersion}/device/{equipmentId}/capabilities
The resource is intended to get the capabilities of a given device. The device is identified by its {equipmentId}. In the current release, reading configuration for group of devices is not supported. If a group URI is provided, a service provide policy will determine whether the request can or cannot be supported. In case the request cannot be supported, a fault (POL0006) will be returned to the application.
The information returned is the device capabilities consisting of a unique ID for the device type, the name of the device/model and a link to the User Agent Profile XML file for the device.
7.3.1 Request URI variables

The following request URI variables are common for all HTTP commands:

	Name
	Description

	serverRoot
	server base url: hostname+port+base path. Example: http://example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)


7.3.2 Response Codes

5.2.1.1 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.2 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.3.3 GET

This operation is used to obtain capabilities of the given device.

Note: PX equivalent is getCapabilities.
5.2.1.3 Example: getting device capabilities
(Informative)

5.2.1.3.1 Request

	


5.2.1.3.2 Response

	








7.3.4 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.3.5 POST

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.3.6 DELETE

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.4 Resource: subscriptions for device capabilities changes notification
The resource used is: http://{serverRoot}/{apiVersion}/device/{equipmentId}/capabilities/subscriptions
The application sets a notification trigger on changes in the equipment identified (device or group of devices). In case the equipment identifies a single device the application passes {deviceAddress} (e.g. the device URI) for the {equipmentId}. In case the equipment identifies a group of devices, the application passes a {deviceGroupId} (e.g. a group URI).
Note: in this release, a single subscription per client is supported. The reason for the resource structure is to provide for consistency with other APIs supporting subscriptions, and allow extensions in future releases for multiple subscriptions per client.  

The following request URI variables are common for all HTTP commands:

	Name
	Description

	serverRoot
	server base url: hostname+port+base path. Example: http://example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)

	equipmentId
	For single device use deviceAddress (e.g. device URI)

For group of devices use deviceGroupId (e.g. group URI)


7.4.1 Response Codes

5.2.1.4 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.5 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.4.2 GET

This operation is used to obtain the list of capabilities changes subscriptions of the given device.

Note: no PX equivalent
5.2.1.6 Example: get device 
(Informative)

5.2.1.6.1 Request

	


5.2.1.6.2 Response

	








 


7.4.3 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET, POST’ field in the response as per section 14.7 of [RFC 2616].

7.4.4 POST
This operation is used to create a subscription for device capabilities changes notification.

Note: PX equivalent is startNotification.

5.2.1.7 Example 1: single device
(Informative)
5.2.1.7.1 Request

	










5.2.1.7.2 Response

	








 


5.2.1.8 Example 2: group of devices
(Informative)
5.2.1.8.1 Request
TBD
5.2.1.8.2 Response
TBD
7.4.5 DELETE
7.4.6 Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET, POST’ field in the response as per section 14.7 of [RFC 2616].
5.2.1.9 
5.2.1.9.1 
	



5.2.1.9.2 
	


5.2.1.10 
5.2.1.10.1 

5.2.1.10.2 
7.5 Resource: individual subscription for device capabilities changes notification
The resource used is: http://{serverRoot}/{apiVersion}/device/{equipmentId}/capabilities/subscriptions/{subscriptionId}
The application can retrieve or delete a notification trigger on changes in the equipment identified (device or group of devices). In case the equipment identifies a single device the application passes {deviceAddress} (e.g. the device URI) for the {equipmentId}. In case the equipment identifies a group of devices, the application passes a {deviceGroupId} (e.g. a group URI).

Note: in this release, a single subscription per client is supported. The reason for the resource structure is to provide for consistency with other APIs supporting subscriptions, and allow extensions in future releases for multiple subscriptions per client.  

The following request URI variables are common for all HTTP commands:

	Name
	Description

	serverRoot
	server base url: hostname+port+base path. Example: http://example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)

	equipmentId
	For single device use deviceAddress (e.g. device URI)

For group of devices use deviceGroupId (e.g. group URI)

	subscriptionId
	Identifier of a subscription.


7.5.1 Response Codes

5.2.1.11 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.12 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.5.2 GET

This operation is used to obtain an individual capabilities changes subscription of the given device.

Note: no PX equivalent
5.2.1.13 Example: get device 
(Informative)

5.2.1.13.1 Request

	


5.2.1.13.2 Response

	 


7.5.3 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET, DELETE’ field in the response as per section 14.7 of [RFC 2616].

7.5.4 POST
Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET, DELETE’ field in the response as per section 14.7 of [RFC 2616].

7.5.5 DELETE
This operation is used to delete an individual capabilities changes subscription of the given device.

7.5.6 Note: Parlay X equivalent is endNotificationRequest
5.2.1.14 Example 1: single device
(Informative)
5.2.1.14.1 Request

	


5.2.1.14.2 Response

	


5.2.1.15 Example 2: group of devices
(Informative)
5.2.1.15.1 Request
TBD
5.2.1.15.2 Response
TBD
7.6 Resource: notification on device capabilities changes

This resource is a client provided URL when subscription for device capabilities changes is established. ParlayREST does not make any assumption about the structure of this URL.
The following request URI variables are common for all HTTP commands:

	Name
	Description

	clientRoot
	client base url: hostname+port+base path. Example: http://client.example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)


7.6.1 Response Codes

5.2.1.16 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.17 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.6.2 GET

Method not allowed by the resource. The returned HTTP error status is 405. The cleint should also include the ‘Allow: POST’ field in the response as per section 14.7 of [RFC 2616].

7.6.3 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The client should also include the ‘Allow: POST’ field in the response as per section 14.7 of [RFC 2616].

7.6.4 POST
There are three types of notifications:

(1)  normal change – new deviceId is delivered as part of the structure

(2) error – indicates cancelling the notification.

(3) end - the notifications have ended for this subscription. This message will be delivered when the duration for notifications has been completed. This message will not be delivered in the case of an error ending the notifications or deliberate ending of the notification by client.
5.2.1.18 Example 1: normal notification
(Informative)

5.2.1.18.1 Request

	













5.2.1.18.2 Response

	


5.2.1.19 Example 2: error notification
(Informative)

5.2.1.19.1 Request

	








5.2.1.19.2 Response

	


5.2.1.20 Example 2: end notification
(Informative)

5.2.1.20.1 Request

	








5.2.1.20.2 Response

	


7.6.5 DELETE
Method not allowed by the resource. The returned HTTP error status is 405. The client should also include the ‘Allow: POST’ field in the response as per section 14.7 of [RFC 2616].

7.7 Resource: device configuration 
The resource used is: http://{serverRoot}/{apiVersion}/device/{equipmentId}/configuration

The resource supports pushing a configuration to a device (identified by {deviceAddress} in place of {equipmentId}) or device group (identified by {deviceGroupId} in place of {equipmentId}.  

The following request URI variables are common for all HTTP commands:

	Name
	Description

	serverRoot
	server base url: hostname+port+base path. Example: http://client.example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)

	equipmentId
	For single device use deviceAddress (e.g. device URI)

For group of devices use deviceGroupId (e.g. group URI)


7.7.1 Response Codes

5.2.1.21 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.22 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.7.2 GET

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: POST’ field in the response as per section 14.7 of [RFC 2616].

7.7.3 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: POST’ field in the response as per section 14.7 of [RFC 2616].

7.7.4 POST

5.2.1.23 Example 1: single device
(Informative)

5.2.1.23.1 Request
	












5.2.1.23.2 Response

	


5.2.1.24 Example 2: group of devices
(Informative)
5.2.1.24.1 Request

	












5.2.1.24.2 Response

	


7.7.5 DELETE
Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: POST’ field in the response as per section 14.7 of [RFC 2616].

7.8 Resource: available configurations  
The resource used is: http://{serverRoot}/{apiVersion}/device/{equipmentId}/configuration/available

The resource is used to read configurations available for a given device. In the current release, reading configuration for group of devices is not supported. If a group URI is provided, a service provide policy will determine whether the request can or cannot be supported. In case the request cannot be supported, a fault (POL0006) will be returned to the application.
The configurations have to be made available in advance by the gateway operator. 

The following request URI variables are common for all HTTP commands:

	Name
	Description

	serverRoot
	server base url: hostname+port+base path. Example: http://client.example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)

	equipmentId
	For single device use deviceAddress (e.g. device URI)

For group of devices use deviceGroupId (e.g. group URI)


7.8.1 Response Codes

5.2.1.25 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.26 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.8.2 GET
5.2.1.27 Example
(Informative)
5.2.1.27.1 Request

	


5.2.1.27.2 Response

	












7.8.3 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.8.4 POST

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.8.5 DELETE
Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.9 Resource: configuration history  
The resource used is: http://{serverRoot}/{apiVersion}/device/{equipmentId}/configuration/history

The resource is used to read configurations previously pushed to a given address. In the current release, reading configurations pushed to a group of devices is not supported. If a group URI is provided, a service provide policy will determine whether the request can or cannot be supported. In case the request cannot be supported, a fault (POL0006) will be returned to the application.
The following request URI variables are common for all HTTP commands:

	Name
	Description

	serverRoot
	server base url: hostname+port+base path. Example: http://client.example.com:80/ParlayREST 

	apiVersion
	version of the ParlayREST API client wants to use (e.g. 1 for version 1)

	equipmentId
	For single device use deviceAddress (e.g. device URI)

For group of devices use deviceGroupId (e.g. group URI)


7.9.1 Response Codes

5.2.1.28 HTTP Response Codes

For HTTP response codes, see [REST_TS_Common].
5.2.1.29 Exception fault codes
For Policy Exception and Service Exception fault codes applicable to Device Capabilities, see [3GPP 29.199-18].

7.9.2 GET
5.2.1.30 Example 1
(Informative)
5.2.1.30.1 Request

	


5.2.1.30.2 Response

	







...

</devicecapabilities:configurationsHistory>


7.9.3 PUT

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.9.4 POST

Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

7.9.5 DELETE
Method not allowed by the resource. The returned HTTP error status is 405. The server should also include the ‘Allow: GET’ field in the response as per section 14.7 of [RFC 2616].

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Agree the changes, and apply the input contribution to the DeviceCapabilities TS baseline (once the latter is initiated).
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