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1. Scope

This specification defines an HTTP protocol binding for an abstract API using the REST architectural style, based on an existing OMA enabler namely theTerminal Status, as defined in [3GPP 29.199-08]. 
<< Use Times New Roman font size 10 for main body text >>
2. References

2.1 Normative References

	[3GPP29.199-08]
	3GPP Technical Specification, “Open Service Access (OSA); Parlay X Web Services; Part 8: Terminal Status (Release 8)”, URL:http://www.3gpp.org/ 
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	[RFC4627]
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[REST_TS_Payment]
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[REST_TS_ConnProf]

[REST_TS_3PCall]

[REST_TS_CallNotif]

[REST_TS_QoS]

[REST_TS_OneAPI]

[REST_WP]

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

	[REST_WP]
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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

For the purpose of this TS, all definitions from the OMA Dictionary apply [OMA-DICT].

	[N/A]
	[N/A]


3.3
Abbreviations
	API
	Application Programming Interface

	CDMA
	Code Division Multiple Access

	EDGE
	Enhanced Data rates for GSM Evolution

	GPRS
	General Packet Radio Service

	HTTP
	HyperText Transfer Protocol

	HSDPA
	High-Speed Downlink Packet Access

	HSPA+
	Evolved High-Speed Packet Access

	HSUPA
	High-Speed Uplink Packet Access

	JSON
	JavaScript Object Notation

	LTE
	Long Term Evolution

	MNO
	Mobile Network Operator

	MVNO
	Mobile Virtual Network Operator

	OMA
	Open Mobile Alliance

	PX
	Parlay X

	REST
	REpresentational State Transfer

	SCR
	Static Conformance Requirements

	TD-SCDMA
	Time Division Synchronous Code Division Multiple Access

	TS
	Technical Specification

	UMTS
	Universal Mobile Telecommunications System

	URI
	Uniform Resource Identifier

	URL
	Uniform Resource Locator

	WCDMA
	Wideband Code Division Multiple Access

	WLAN
	Wireless Local Area Network

	XML
	eXtensible Markup Language

	XSD
	XML Schema Definition


4. Introduction

The ParlayREST Technical Specification for Terminal Status contains the HTTP protocol binding for the Parlay X Terminal Status Web Services specification, using the REST architectural style. The specification provides resource definitions, the HTTP verbs applicable for each of these resources, and the element data structures, as well as support material including flow diagrams and examples using the various supported message body formats (i.e. XML, JSON, and form-urlencoding). 

4.1 Version 1.0

Version 1.0 of Terminal Status ParlayREST API specification supports the following operations:
· Retrieve the current terminal status
· Retrieve the current terminal roaming status
· Retrieve the current terminal connection type

· Manage client-specific subscriptions to status change notifications
5. Terminal Status API definition
This section is organized to support a comprehensive understanding of the Terminal Status API design. It specifies the definition of all resources, definition of all data structures, and definitions of all operations permitted on the specified resources.
<< Include a description that is specific for this Functional Area TS >>

Common data types, naming conventions, fault definitions and namespaces are defined in [REST_TS_Common].

The remainder of this document is structured as follows:

Section 5 starts with a table listing all the resources (and their URL) used by this API, along with the data structure and the supported HTTP verbs (section 5.1). In addition, for each supported resource/verb combination, the table lists the Parlay X equivalent operation, where applicable. What follows are the data structures (section 5.2). A sample of typical use cases is included in section 5.3, described as high level flow diagrams.

The remaining subsections in section 5 contain the detailed specification for each of the resources. Each such subsection defines the resource, the request URI variables that are common for all HTTP commands, the possible HTTP response codes, and the supported HTTP verbs. For each supported HTTP verb, a description of the functionality is provided, along with an example of a request and an example of a response. For each unsupported HTTP verb, the returned HTTP error status is specified, as well as what should be returned in the Allow header.

All examples in section 5 use XML as the format for the message body. Form-urlencoded examples are provided in Appendix C, while JSON examples are provided in Appendix D. Appendix B provides the Static Conformance Requirements (SCR). 
Note: Throughout this document client and application can be used interchangeably.
5.1 Resources Summary

This section summarizes all the resources used by the Terminal Status API.

The figure below visualizes the resource structure defined by this specification. Note that those nodes in the resource tree which have associated HTTP methods defined in this specification are depicted by solid boxes. 
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Figure 1 Resource structure defined by this specification

The following tables give a detailed overview of the resources defined in this specification, the data type of their representation and the allowed HTTP methods. The “PX” row indicates the Parlay X SOAP equivalent operation. 

Purpose: poll terminal status, roaming status, and connection type
	Resource
	URL
Base URL: http://{serverRoot}/{apiVersion}/terminalStatus
	Data Structures
	HTTP verbs

	
	
	
	GET
	POST
	PUT
	DELETE

	Terminal Status
	/queries/status?address={terminalId} or

/queries/status?address={terminalId1}&address={terminalId2}...
	 TerminalStatusList
	 return current status of the terminal or multiple terminals
	no
	no
	no

	
	
	
	 PX:

GetStatus GetStatusForGroup
	

	Terminal roaming status
	/queries/roamingStatus?address={terminalId} or

/queries/roamingStatus?address={terminalId1}&address={terminalId2}...
	TerminalRoamingStatusList
	return current roaming status of the terminal or multiple terminals
	no
	no
	no

	
	
	
	No PX equivalent
	

	Terminal connection type
	/queries/connectionType?address={terminalId} or

/queries/connectionType?address={terminalId1}&address={terminalId2}...
	TerminalConnectionTypeList
	return current connection type of the terminal or multiple terminals
	no
	no
	no

	
	
	
	No PX equivalent
	


Purpose: status subscription
	Resource
	URL
Base URL: http://{serverRoot}/{apiVersion}/terminalStatus
	Data Structures
	HTTP verbs

	
	
	
	GET
	POST
	PUT
	DELETE

	Status change notification subscriptions
	/subscriptions
	NotificationSubscriptionList (used for GET)
ChangeNotificationSubscription (used for POST)
	return all subscriptions
	create new subscription
	no
	no

	
	
	
	No PX equivalent
	PX:

StartNotification
	

	Individual status change notification subscription
	/subscriptions/{subscriptionId}
	ChangeNotificationSubscription
	return one subscription
	no
	update subscription
	delete one subscription

	
	
	
	No PX equivalent
	
	PX:

StartNotification
	PX:

EndNotification


Purpose: client notification
	Resource
	URL
<provided by the client>
	Data Structures
	HTTP verbs

	
	
	
	GET
	POST
	PUT
	DELETE

	Client notification callback resource
	{provided by client}
	SubscriptionNotification (used for POST)
SubscriptionCancellationNotification (used for POST)
	no
	yes
	no
	no

	
	
	
	
	PX:

StatusNotification

StatusEnd

StatusError
	


5.2 Terminal Status ParlayREST API Data Structures
The namespace for the Terminal Status data types is:


urn:oma:xml:rest:terminalstatus: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.
5.2.1 Type: TerminalStatusList
List of terminal status
	Element
	Type
	Optional
	Description

	terminalStatus
	 TerminalStatus

[1..unbounded]
	No
	Collection of the terminal status


A root element named terminalStatusList of type TerminalStatusList is allowed in request and/or response bodies.
5.2.2 Type: TerminalStatus
Current terminal status
	Element
	Type
	Optional
	Description

	address
	xsd:anyURI
	No
	Address of the terminal device to which the status information applies

	retrievalStatus
	RetrievalStatus
	No
	Status of retrieval for this terminal device address

	currentStatus
	Status
	Yes
	Status of terminal. It is only provided if retrievalStatus=Retrieved

	errorInformation
	common:ServiceException
	Yes
	If retrievalStatus=Error, this is the reason for the error


5.2.3 Type: TerminalRoamingStatusList
List of terminal roaming status
	Element
	Type
	Optional
	Description

	terminalRoamingStatus
	 TerminalRoamingStatus

[1..unbounded]
	No
	Collection of the terminal roaming status


A root element named terminalRoamingStatusList of type TerminalRoamingStatusList is allowed in request and/or response bodies.
5.2.4 Type: TerminalRoamingStatus
Current terminal roaming status
	Element
	Type
	Optional
	Description

	address
	xsd:anyURI
	No
	Address of the terminal device to which the roaming status information applies

	retrievalStatus
	RetrievalStatus
	No
	Status of retrieval for this terminal device address

	currentRoamingStatus
	RoamingStatus
	Yes
	Roaming status of terminal. It is only provided if retrievalStatus=Retrieved

	errorInformation
	common:ServiceException
	Yes
	If retrievalStatus=Error, this is the reason for the error


5.2.5 Type: TerminalConnectionTypeList
List of terminal connection type
	Element
	Type
	Optional
	Description

	terminalConnectionType
	 TerminalConnectionType
[1..unbounded]
	No
	Collection of the terminal connection type


A root element named terminalConnectionTypeList of type TerminalConnectionTypeList is allowed in request and/or response bodies.
5.2.6 Type: TerminalConnectionType
Current terminal connection type
	Element
	Type
	Optional
	Description

	address
	xsd:anyURI
	No
	Address of the terminal device to which the connection type information applies

	retrievalStatus
	RetrievalStatus
	No
	Status of retrieval for this terminal device address

	currentConnectionType
	ConnectionType
	Yes
	Connection type of terminal. It is only provided if retrievalStatus=Retrieved

	errorInformation
	common:ServiceException
	Yes
	If retrievalStatus=Error, this is the reason for the error


5.2.7 Type: NotificationSubscriptionList
List of change notification subscription
	Element
	Type
	Optional
	Description

	changeNotificationSubscription
	ChangeNotificationSubscription

[0..unbounded]
	Yes
	Collection of ChangeNotificationSubscription elements


A root element named notificationSubscriptionList of type NotificationSubscriptionList is allowed in request and/or response bodies.
5.2.8 Type: ChangeNotificationSubscription
Terminal status change notification subscription
	Element
	Type
	Optional
	Description

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

	link
	common:Link
[0..unbounded]
	Yes
	Link to other resources that are in relationship with the resource

	callbackReference
	common:CallbackReference
	No
	Notification callback definition

	address
	xsd:anyURI
[1..unbounded]
	No
	Addresses of terminals to monitor

	criteria
	Status

[1..unbounded]
	No
	List of status values to generate notifications for (these apply to all addresses specified)

	checkImmediate
	xsd:boolean
	No
	Check status immediately after establishing notification

	frequency
	common:TimeMetric
	No
	Maximum frequency of notifications per subscriber (can also be considered minimum time between notifications)

	duration
	common:TimeMetric
	Yes
	Period of time notifications are provided for. If set to “0” (zero), a default duration time, which is specified by the service policy, will be used. If the parameter is omitted, the notifications will continue until the maximum duration time, which is specified by the service policy, unless the notifications are stopped by deletion of subscription for notifications

	count
	xsd:int
	Yes
	Maximum number of notifications per individual address.  For no maximum, either do not specify this part or specify a value of zero. Default value is 0


A root element named changeNotificationSubscription of type ChangeNotificationSubscription is allowed in request and/or response bodies.
Note that the clientCorrelator is used for purposes of error recovery as specified in section 5.6.1 of [REST_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 [REST_TS_Common] provides a recommendation regarding the generation of the value of this field.
5.2.9 Type: SubscriptionNotification
Terminal status for subscription notification
	Element
	Type
	Optional
	Description

	callbackData
	xsd:string
	Yes
	CallbackData if passed by the application in the receiptRequest element during the associated Send SMS operation.

See [REST_TS_Common], section 6.2.4

	terminalStatus
	TerminalStatus
[1..unbounded]
	No
	Collection of the terminal status

	isFinalNotification
	xsd:boolean
	Yes
	Will be set to true if it is a final notification about status change

	link
	common:Link

[0..unbounded]
	Yes
	Link to other resources that are in relationship with the resource


A root element named subscriptionNotification of type SubscriptionNotification is allowed in request and/or response bodies.
5.2.10 Type: SubscriptionCancellationNotification
Cancellation for subscription notification
	Element
	Type
	Optional
	Description

	callbackData
	xsd:string
	Yes
	CallbackData if passed by the application in the receiptRequest element during the associated Send SMS operation.

See [REST_TS_Common], section 6.2.4

	address
	xsd:anyURI
	Yes
	Address of terminal if the error applies to an individual terminal, or not specified if it applies to the whole notification

	reason
	common:ServiceException
	No
	Reason notification is being discontinued

	link
	common:Link
[0..unbounded]
	Yes
	Link to other resources that are in relationship with the resource


A root element named subscriptionCancellationNotification of type SubscriptionCancellationNotification is allowed in request and/or response bodies.
5.2.11 Enumeration: RetrievalStatus
	Enumeration
	Description

	Retrieved
	Status retrieved, with result in currentStatus element

	NotRetrieved
	Status not retrieved, currentStatus is not provided (does not indicate an error, no attempt may have been made). Note that this field is useful in case a list of status information elements is returned in a response, to mark some items as "not retrieved" in case retrieval could not be attempted for some reason, e.g. to avoid time outs

	Error
	Error retrieving status


5.2.12 Enumeration: Status
	Enumeration
	Description

	Reachable
	Terminal is reachable

	Unreachable
	Terminal is not reachable

	Busy
	Terminal is busy


5.2.13 Enumeration: RoamingStatus
	Enumeration
	Description

	InternationalRoaming
	Terminal is roaming internationally, i.e., in a country different from that in which it is registered for service with its home MNO/MVNO

	DomesticRoaming
	Terminal is roaming domestically, i.e., in the same country in which it is registered for service with its home MNO/MVNO

	NotRoaming
	Terminal is not roaming, i.e., is connected to its home MNO/MVNO


5.2.14 Enumeration: ConnectionType
Editor’s Note: for further study. This is initial enumeration. This item needs to be updated after more consideration for adding or removing network access types.
	Enumeration
	Description

	EDGE
	Terminal is connected via an EDGE bearer connection

	GPRS
	Terminal is connected via a GPRS bearer connection

	UMTS
	Terminal is connected via a UMTS bearer connection

	HSDPA
	Terminal is connected via a HSDPA bearer connection

	HSUPA
	Terminal is connected via a HSUPA bearer connection

	HSPA+
	 Terminal is connected via a HSPA+ bearer connection

	LTE
	Terminal is connected via a LTE bearer connection

	WLAN
	Terminal is connected via a WLAN bearer connection

	PACKET
	Terminal is connected via a PACKET bearer connection

	WCDMA
	Terminal is connected via a WCDMA bearer connection

	CDMA
	Terminal is connected via a CDMA bearer connection

	TD-SCDMA
	Terminal is connected via a TD-SCDMA bearer connection


5.2.15 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):
· TerminalStatusList

· TerminalStatus
· TerminalRoamingStatusList

· TerminalRoamingStatus
· TerminalConnectionTypeList

· TerminalConnectionType
· NotificationSubscriptionList

· ChangeNotificationSubscription

· SubscriptionNotification

· SubscriptionCancellationNotification
These values indicate the kind of resource that the link points to.
5.3 Sequence Diagrams

5.3.1 Status query
This figure below shows a scenario to return status for single terminal or group of terminals.
The resources: 

1) To get the status information for a single terminal or a group of terminals, read the resource below with the URL parameters terminal address or addresses
http://{serverRoot}/{apiVersion}/terminalStatus/queries/status
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Figure 2 Status query
Outline of flow:

· An application requests single or multiples terminal status with Request URL parameters such as terminal address or addresses (i.e. group) using GET and receives the terminal status information.
5.3.2 Roaming status query
This figure below shows a scenario to return roaming status for single terminal or group of terminals.
The resources: 

1) To get the roaming status information for a single terminal or a group of terminals, read the resource below with the URL parameters terminal address or addresses
http://{serverRoot}/{apiVersion}/terminalStatus/queries/roamingStatus
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Figure 3 Roaming status query
Outline of flow:

· An application requests single or multiples terminal roaming status with Request URL parameters such as terminal address or addresses (i.e. group) using GET and receives the terminal roaming status information.
5.3.3 Connection type query
This figure below shows a scenario to return connection type for single terminal or group of terminals.
The resources: 

1) To get the connection type information for a single terminal or a group of terminals, read the resource below with the URL parameters terminal address or addresses
http://{serverRoot}/{apiVersion}/terminalStatus/queries/connectionType
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Figure 4 Connection type query
Outline of flow:

· An application requests single or multiples terminal connection type with Request URL parameters such as terminal address or addresses (i.e. group) using GET and receives the terminal connection type information.
5.3.4 Status change notification
This figure below shows a scenario to control subscriptions for notification about terminal status change for a particular client.

The resources: 

1) To start subscription to notifications about terminal status change for a particular client, create new resource under
http://{server root}/{api version}/terminalStatus/subscriptions
2) To update or delete an individual subscription for notifications about terminal status change for a particular client, use the resource 

http://{server root}/{api version}/terminalStatus/subscriptions/{subscriptionId}
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Figure 5 Status change notification
Outline of flow:

· An application creates a new status change notification subscription for the particular client by using POST and receives the resulting resource URL containing the subscriptionId.
· When the terminal status change the REST service on the server notifies the application using POST to the application supplied notifyURL.
· An application updates an individual subscription for status change notification for the particular client by using PUT to resource URL containing the subscriptionId.
· When the terminal status change the REST service on the server notifies the application using POST to the application supplied notifyURL.
· An application deletes a subscription for status change notification and stop notifications for the particular client by using DELETE to resource URL containing the subscriptionId.
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