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1 Reason for Change

Service Description is one of the essences of CPNS as it provides response value for status management, service discovery, service/content delivery, and possibly device capability, meaning name of those particular parameters and the element name in Service Description SHALL be the same. 
In another word, CPNS Enabler performs service discovery in accordance of elements described in the metadata. CPNS Enabler executes the service/application (or operate application in remote PNE case) in accordance of elements described in the metadata. CPNS Enabler performs status management in accordance of elements described in the metadata, and so on. Thus, without metadata template description, CPNS does not work. 
In conclusion, metadata template is necessary in CPNS TS. This CR is proposing the structure of such metadata template. 
Now, to deliver CPNS based application, the implementation for some of service scenarios (e.g., remote PNE case) needs to specify and announce application specific metadata; however, considering standardization scope, defining all application specific metadata is not practical way forward. Therefore the proposed metadata “template” does not step into such domain (application) but only necessary metadata element, which corresponds to CPNS message information element are proposed. Service/Application provider can freely expand and publish its own metadata based on this template.  
The proposed metadata template is structured (with some modification to suite CPNS information element) referring PUCC metadata template. The PUCC metadata template is structured in the way taking into account of interoperability with other various existing interface such as UPnP and validated by market as it is already implemented and available in public. 
Regarding application specific metadata (which CPNS will not specify any), PUCC can kindly provide best practice metadata as an example for the device which has UPnP interface. There are some gaps in terms of element between CPNS and PUCC; however, such information will be greatly valuable for developer as PUCC metadata are already implemented and validated by market, so this CR is also proposing to insert the informative reference to relevant PUCC metadata specification. 

2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
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

Review and approve the proposed change in this CR for incorporation into the CPNS TS.
6 Detailed Change Proposal

Change 1:  Service Description
5. CPNS System Concept

[…]
5.1 Service Description

This section describes format of Service Description metadata template. 
The metadata template format is structured based on PUCC metadata template specification [PUCC-META], which is structured in the way taking into account of interoperability with other various existing interface such as UPnP. 
Following figure shows conceptual image of Service Description. The template is structured in simple format consists of four parts as follows:
· Device is logical representation of the application hosting device. Primitive Device sub feature may be embedded in the Device. 
· Specification is description of static information of devices/primitive devices such as product name, hardware serial number, and etc.
· Service is a logical functional unit which describes services for Service Discovery. Service logical unit may also contain service execution parameter as input parameter and response parameter as output parameter for Service / Content Delivery. 
· StatusList is a logical unit for status information. StatusList contains more than one StausVariable which consists of status information element name, status value data type, optional default value, and so on. Furthermore, event triggering indication such as sending status information is also described within StatusVariable element.
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Figure x: Conceptual image of metadata template
5.1.1 PUCC and CPNS service description mapping
· The Device metadata template can be found in section 5.2.1 of PUCC metadata template specification [PUCC-META].
· The Service metadata template can be found in section 5.2.2 of PUCC metadata template specification [PUCC-META].
In the following table, element name starts with capital and attribute name stats with lower case. The detail description of each PUCC entry can be found in PUCC metadata template [PUCC-META].
Editor’s note:
The metadata template definition needs more work. Note column describes whether or not CPNS endorse the elements. 
Editor’s note:
Where to include service / application introduction text such as text introducing general concept or purpose of service / application is FFS. 
	PUCC metadata
	CPNS metadata

	Element /attribute
	Data type
	Description
	Element /attribute
	Note

	Device
	-
	Required
	Device
	TBD

	type
	Any URI
	Required
	type
	TBD

	id
	String
	Required
	id
	TBD

	name
	String
	Required
	name
	TBD

	Specification
	-
	Required 

Sub-elements are URL Base, Manufacture, ManufactureURL, ManufactureDate, ModelDescription, ModelName, ModelNumber, ModelURL, SerialNumber, UDN, UPC, IconList
	Specification
	TBD

	URLBase
	Any URI
	Optional
	URLBase
	TBD

	Manufacturer
	String
	Optional
	Manufacturer
	TBD

	ManufactureURL
	Any URI
	Optional
	ManufactureURL
	TBD

	ManufactureDate
	Date
	Optional
	ManufactureDate
	TBD

	ModelDescription
	String
	Optional
	ModelDescription
	TBD

	ModelName
	String
	Optional
	ModelName
	TBD

	ModelNumber
	String
	Optional
	ModelNumber
	TBD

	ModelURL
	Any URI
	Optional
	ModelURL
	TBD

	SerialNumber
	String
	Optional
	SerialNumber
	TBD

	UDN
	Any URI
	Optional
	UDN
	TBD

	UPC
	String
	Optional
	UPC
	TBD

	IconList
	-
	Optional

Sub-elements are Icon
	IconList
	TBD

	Icon
	-
	Optional 

Sub-elements are Mimetype element, Width element, Height element, Depth element, Url element
	Icon
	TBD

	Mimetype
	String
	Required 
	Mimetype
	TBD

	Width
	Integer
	Required 
	Width
	TBD

	Height
	Integer
	Required 
	Height
	TBD

	Depth
	Integer
	Required
	Depth
	TBD

	Url
	Any URI
	Required
	Url
	TBD

	StateVariableList
	-
	Required 

Sub-elements are StateVariable
	StatusList
	Element name is StatusList instead of StateVariableList.

	StateVariable
	-
	Optional
	StatusVariable
	Element name is StatusVariable instead of StateVariable.

	name
	String
	Required
	statusname
	Element name is statusname instead of name.

	datatype
	String
	Required
	datatype
	

	sendEvents
	String
	Required
	sendEvents
	

	DefaultValue
	?
	Optional
	DefaultValue
	

	AllowedValueList
	-
	Optional
	AllowedValueList
	TBD

	AllowedValue
	String
	Required
	AllowedValue
	TBD

	AllowedValueRange
	
	Optional

Sub-elements are Minimum, Maximum, Step
	AllowedValueRange
	TBD

	Minimum
	Integer / Float / Double
	Required
	Minimum
	TBD

	Maximum
	Integer / Float / Double
	Required
	Maximum
	TBD

	Step
	Integer / Float / Double
	Optional
	Step
	TBD

	ServiceList
	-
	Required

Sub-elements are Service
	ServiceList
	

	Service
	-
	Optional

Sub-elements are InputParameterList, OutputParameterList
	Service
	

	type
	Any URI
	Required
	type
	

	name
	String
	Required
	name
	

	InputParameterList
	-
	Required

Sub-elements are Parameter
	InputParameterList
	

	OutputParameterList
	-
	Required

Sub-elements are Parameter
	OutputParameterList
	

	Parameter
	-
	Optional

Sub-elements are DefaultValue, AllowedValueList, AllowedValueRange
	Parameter
	

	name
	String
	Required
	name
	

	datatype
	String
	Optional

Required if relatedStateVariable is not set
	datatype
	

	relatedStateVariable
	String
	Optional

Required if datatype is not set
	relatedStateVariable
	TBD

	DefaultValue
	?
	Optional

Required if relatedStateVariable is set
	DefaultValue
	TBD

	AllowedValueList
	-
	Optional

Required if relatedStateVariable is set

Sub-elements are AllowedValue
	AllowedValueList
	TBD

	AllowedValue
	String
	Required
	AllowedValue
	TBD

	AllowedValueRange
	
	Optional

Required if relatedStateVariable is set

Sub-elements are Minimum, Maximum, Step
	AllowedValueRange
	TBD

	Minimum
	Integer / Float / Double
	Required
	Minimum
	TBD

	Maximum
	Integer / Float / Double
	Required
	Maximum
	TBD

	Step
	Integer / Float / Double
	Optional
	Step
	TBD

	PrimitiveDeviceList
	-
	Required

Sub-elements are PrimitiveDevice
	PrimitiveDeviceList
	

	PrimitiveDevice
	-
	Optional

Sub-elements are Specification, StateVariable, ServiceList 
	PrimitiveDevice
	List of sub-elements is TBD

	type
	Any URI
	Required
	type
	

	id
	String
	Required
	id
	

	name
	String
	Required
	name
	


Table x: PUCC-CPNS metadata mapping table
5.1.2 Service Description format

The list of Service Description entry can be found in Table x as indicated in Note column. 

This section describes only the element format which has been made modification from PUCC metadata template and other un-changed parts of specification can be found in PUCC metadata template specification [PUCC-META].
	Element
	Cardinality
	T
	Data type
	Description

	StatusList
	1
	E
	-
	Its sub-elements are 

StatusVariable

	StatusVariable
	0..n
	E
	-
	One of its attribute is 
statusname

	statusname
	1
	A
	String
	Name of status variable


Table y: Service Description format
Change 2:  Normative Reference
6. References

6.1 Normative References
	[CPNS-AD]
	“Converged Personal Network Service Requirements”, Open Mobile Alliance™, OMA-AD-CPNS-V1_0, URL:http://www.openmobilealliance.org/

	[CPNS-RD]
	“Converged Personal Network Service Requirements”, Open Mobile Alliance™, OMA-RD-CPNS-V1_0, URL:http://www.openmobilealliance.org/

	[PUCC-META]
	“PUCC Metadata Template Specification”, PUCC, pucc_metadata_template_20080328, URL:http://www.mo.puc.jp/spec/ 

	[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/

	
	

	
	


Change 3:  Informative Reference
6.2 Informative References

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

	[PUCC-META-UPnP]
	“PUCC Metadata Specification - Home Appliance Part 2 UPnP Devices”, pucc_metadata_upnp_20080501, URL:http://www.mo.puc.jp/spec/ 


Change 4:  UPnP binding metadata(informative) in Appendix
Appendix F. Metadata example for UPnP Device
(Informative)

This section describes overview of PUCC metadata for UPnP device. Detail description can be found in PUCC metadata specification [PUCC-META-UPnP].

· The purpose of this section is to provide best practice example.
· This specification targets the remote control media streaming service with UPnP device.
· This specification targets the devices of the following categories, in which UPnP certified products found in following URL (http://upnp.org/sdcps-and-certification/certification/certified-product-registry/). 
F.1 Model
The same metadata template concept as described in section 5 is applied to following model with few element naming differences such as StatusVariable in CPNS is named as StateVarialbe in PUCC. 

Figure F.1: device and service model of PUCC device search/service execution architecture
A PUCC device consists of a multiple of primitive devices, services and state variables, exclusive of the device itself. For example, a D-VHS device has the power control service, the power status inquiry service and the state variable to indicate the power status.
A PUCC primitive device consists of a multiple of services and state variables, exclusive of the primitive device itself. For example, the video cassette recorder primitive device has the Play service, the Record service, the FastForward service, the Rewind service, the Stop service, the Pause service, the GetStatus service and the state variable to indicate the tape running status.
A PUCC service is an equivalent of an action, but it does not have any state variables. Service parameters can be correlated with state variables of devices and primitive devices. For example, both of the services to set the time (setTime) and to check the time (getTime) are services.

There is a concept of composite service, which encompasses multiple devices. A composite service does not have to be coordinated by a device or a primitive device.
The PUCC metadata is structured in the way taking into account of existing standard metadata template such as UPnP. This does not mean PUCC metadata template is structured only based on UPnP but other standardization such as IEEE1394 and ECHONET considering the nature of interworking scenario for CPNS like service.

Following shows only the structure relation of PUCC and UPnP metadata template.











Note:  PUCC services are different from UPnP services and correspond to UPnP actions. 

F.2 Device metadata 

Following is the whole container image of metadata. 
Note: in the following example, since there is no primitive device in media server device, PrimitiveDeviceList element is empty.  
	<?xml version="1.0"?>
<Device  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer"  id="global unique ID for this device"

    name="short user-friendly title">
<Specification>

(see section F.2.2)

</Specification>

<StateVariableList>

(see section F.2.3)

</StateVariableList>

<ServiceList>

(see section F.2.4)

</ServiceList >
<PrimitiveDeviceList/>
</Device>


F.2.1 Device information
Device information is described under <specification> element. 
	<Specification>
<URLBase>base URL for all relative URLs</URLBase>
<Manufacturer>manufacturer name</Manufacturer>
<ManufacturerURL>URL to manufacturer site</ManufacturerURL>
<ManufactureDate>date of manufacture</ManufactureDate>
<ModelDescription>long user-friendly title</ModelDescription>
<ModelName>model name</ModelName>
<ModelNumber>model number</ModelNumber>
<ModelURL>URL to model site</ModelURL>
<SerialNumber>manufacturer's serial number</SerialNumber>
<UDN>uuid:UUID</UDN>
<UPC>Universal Product Code</UPC>
<IconList>

<Icon>
<Mimetype>image/format</Mimetype>
<Width>horizontal pixels</width>
<Height>vertical pixels</height>
<Depth>color depth</depth>
<Url>URL to icon</Url>
</icon>
XML to declare other icons, if any, go here
</IconList>
</Specification>


F.2.2 Status information
Status information is described under <StateVariableList>. Following example shows information for media transfer status. 
	<StateVariableList>

<StateVariable  name="A_ARG_TYPE_TransferStatus"  datatype="string"  sendEvents="no">
<AllowedValueList>
<AllowedValue>COMPLETED</AllowedValue>
<AllowedValue>ERROR</AllowedValue>
<AllowedValue>IN_PROGRESS</AllowedValue>
<AllowedValue>STOPPED</AllowedValue>
</AllowedValueList>
</StateVariable>
</StateVariableList>


F.2.3 Service information

Service information is described under <ServiceList>. Each service is represented by service metadata identifier. Example of service metadata can be found in section F.3. 
	<ServiceList>
<Service  name="GetSearchCapabilities" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetSearchCapabilities"/>
<Service  name="GetSortCapabilities" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetSortCapabilities"/>
<Service  name="GetSystemUpdateID" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetSystemUpdateID"/>
<Service name="Browse"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Browse"/>
<Service  name="Search"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Search"/>
<Service  name="CreateObject" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/CreateObject"/>
<Service  name="DestroyObject" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/DestroyObject"/>
<Service  name="UpdateObject" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/UpdateObject"/>
<Service  name="ImportResource” type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/ImportResource"/>
<Service  name="ExportResource" type= "http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/ExportResource"/>
<Service  name="StopTransferResource" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/StopTransferResource"/>
<Service  name="GetTransferProgress" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetTransferProgress"/>
<Service  name="DeleteResource" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/DeleteResource"/>
<Service  name="CreateReference" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/CreateReference"/>
<Service  name="GetProtocolInfo" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetProtocolInfo"/>
<Service  name="PrepareForConnection" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/PrepareForConnection"/>
<Service  name="ConnectionComplete" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/ConnectionComplete"/
<Service  name="GetCurrentConnectionIDs" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetCurrentConnectionIDs"/>
<Service  name="GetCurrentConnectionInfo" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetCurrentConnectionInfo"/>
<Service  name="SetAVTransportURI" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/SetAVTransportURI"/>
<Service  name="SetNextAVTransportURI" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/SetNextAVTransportURI"/>
<Service  name="GetMediaInfo" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetMediaInfo"/>
<Service  name="GetTransportInfo" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetTransportInfo"/>
<Service  name="GetPositionInfo” type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetPositionInfo"/>
<Service  name="GetDeviceCapabilities" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetDeviceCapabilities"/>
<Service  name="GetTransportSettings" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetTransportSettings"/>
<Service  name="Stop"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Stop"/>
<Service  name="Play"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Play"/>
<Service  name="Pause"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Pause"/>
<Service  name="Record"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Record"/>
<Service  name="Seek"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Seek"/>
<Service  name="Next"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Next"/>
<Service  name="Previous" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Previous"/>
<Service  name="SetPlayMode" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/SetPlayMode"/>
<Service  name="SetRecordQualityMode" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/SetRecordQualityMode"/>
<Service  name="GetCurrentTransportActions" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetCurrentTransportActions"/>
<Service  name="QueryStateVariable" type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/QueryStateVariable"/>
<Service  name="GetIcon"  type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/GetIcon"/>

</ServiceList>


F.3 Service metadata
This section only contains part of media application specific service metadata description. Full description of service metadata can be found in the relevant PUCC specification [PUCC-META-UPnP].
Following shows Stop service metadata
	<?xml version="1.0" ?>
<Service type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Stop" name="Stop">
<InputParameterList>
<Parameter name="InstanceID" relatedStateVariable="A_ARG_TYPE_InstanceID"/>
</InputParameterList>
<OutputParameterList/>

</Service>


Following shows Play service metadata

	<?xml version="1.0" ?>

<Service type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Play" name="Play">
<InputParameterList>
<Parameter name="InstanceID" relatedStateVariable="A_ARG_TYPE_InstanceID"/>
<Parameter name="Speed" relatedStateVariable="TransportPlaySpeed"/>
</InputParameterList>
<OutputParameterList/>
</Service>


Following shows Pause service metadata

	<?xml version="1.0" ?>

<Service type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Pause" name="Pause">
<InputParameterList>
<Parameter name="InstanceID" relatedStateVariable="A_ARG_TYPE_InstanceID"/>

</InputParameterList>
<OutputParameterList/>

</Service>


Following shows Record service metadata

	<?xml version="1.0" ?>
<Service type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Record" name="Record">
<InputParameterList>
<Parameter name="InstanceID" relatedStateVariable="A_ARG_TYPE_InstanceID"/>
</InputParameterList>
<OutputParameterList/>

</Service>


Following shows Seek service metadata

	<?xml version="1.0" ?>

<Service type="http://www.pucc.jp/2007/09/Device/UPnP/MediaServer/Service/Seek" name="Seek">
<InputParameterList>
<Parameter name="InstanceID" relatedStateVariable="A_ARG_TYPE_InstanceID"/>
<Parameter name="Unit" relatedStateVariable="A_ARG_TYPE_SeekMode"/>
<Parameter name="Target" relatedStateVariable="A_ARG_TYPE_SeekTarget"/>
</InputParameterList>
<OutputParameterList/>

</Service>
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④ UPnP devices forming a nested structure are mapped to PUCC primitive devices.
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③ UPnP service actions are mapped to PUCC services. (*)
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② UPnP service state variables are mapped to PUCC device state variables. (*)
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① A UPnP static data item is mapped to a PUCC static data item.
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