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Introduction
Recently a gap analysis was provided for the support of NBMP in FLUS during the FLUS_NBMP ad-hoc calls for two deployment scenarios in contribution S4aM200600, accepted in PD. This contribution proposes the potential extensions to the FLUS specification TS26.238, to address the gap analysis.

Spec shortcomings from gap analysis 
Lack of capabilities location signaling in Sink Resource 
The capability signaling of FLUS Sink is defined by the following table (TS26.236):
Table 7.1.1.1-1: Properties of Sink Resource
	Property Name
	Description
	Example Values

	capabilities
	List of supported features and instantiations by the FLUS sink. Each capability is to be expressed using an object element of an array. The object has the following attributes:
-	A scheme URN to identify the capability
-	An optional location URL, from which a description for the capability can be retrieved. The format of description is defined by the scheme URN.. 
	{ “scheme” : urn:vnd:xzy:capability-name, “location” : “http://vnd.com/xzy/capability-name”
}




As indicated in the above table, the support of the NMBP can be signalled using the “scheme” item. The optional “location” provides the description for the capability to be retrieved. However, to directly access the NBMP Workflow Manager (WM), the location of WM must be signaled. Therefore, we need to either:
1. Add the URL location of WM to the description
2. Add another item in the capabilities array item for the actual address:

An Example for adding the support for NBMP Workflow Manager, with a description of NBMP Workflow Manager:
{ “scheme” : “urn:mpeg:mpegi:nbmp:workflowmanager: 2020”,
   “location”: “http://vnd.com/xzy/nbmpwm_description.json”
}
The document nbmpwm_description shall contain the description information about the WM. Currently, the ISO/IEC 23090-8 doesn’t define a description for WM. The MPEG NBMP TuC defines a description of MPE, i.e. MPE capabilities. Therefore, either
1. Solution 1: we need to create a standard object for NBMP Workflow description that have the WM address such as:
                {
                   “url”: “http://10.20.30.40”,
                   “name”: “vnd-workflow-manager-1”,
                   “description”: “the workflow manager provided by VND, version 1, 2021”,
                   …..
                 }
2. Or, solution 2: we need to add a new item in the capabilities:
{ “scheme” : “urn:mpeg:mpegi:nbmp:workflowmanager: 2020”,
   “location”: “http://vnd.com/xzy/nbmpwm_description.json”,
   “url”: “http://10.20.30.40”
}
The sink capability discovery of the FLUS spec is adequate for the discovery of NBMP WM support by FLUS Sink.

Lack of header response in FLUS Sink properties
The communication of the WDD or the URL is achieved through the Sink resource:
Table 5.3.6-1: List of FLUS Sink Configuration properties
	Property Name
	Property Description
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	id
	Identifier of the FLUS Sink Configuration resource. 
Note that "id" is only provided within an HTTP body during the Create FLUS session response. Otherwise, "id" should be present in the message URL to identify the resource in the FLUS sink.
	Type
	Unit
	Default

	Integer 
	None 
	N/A
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	fu_instantiation
	Identifier of the FLUS media instantiation that is used by this FLUS session. 
Vendor specific enumeration values shall start with "vnd-" followed by a unique vendor name and optionally followed by additional characters.
The F-U instantiation shall be provided as a globally unique URN.
	Type
	Unit
	Default

	URI 
	None
	All
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	entrypoint_URL
	Entry point URL information (e.g., SIP URL) for establishing the F-U connection to start the Media streaming. Details on the Entrypoint URL is F-U instantiation specific.
	
	
	
	
	
	
	

	processing_description
	This object provides a media processing description document that defines the post processing pipeline that the FLUS sink shall apply to received media components. The pipeline description may also set the distribution target (incl FLUS sink storage) for the media.  
The Object has the following properties:
-	type: the MIME type of the media processing description document
-	document: the media processing document may be embedded in this element. The document may be base64 encoded depending on the MIME type.
-	url: the URL to the media processing document.
The type and either the document property or the url property shall be provided.
The following formats are supported:
-	The MPEG NBMP Workflow Resource, UTF-8 encoded,, as defined in [17], which describes the requested media processing and the desired distribution mechanism after the processing has been performed. The type field shall be set to "application/mpeg-nbmp-wdd+json" See Annex X on use of NBMP in FLUS.
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The ‘url’ item provides the location of NBMP WM. Therefore, the NBMP Source can interact with NBMP WM directly. However, if NBMP Source is expected to interact with NBMP WM through FLUS F-C link, then sending WDD and receiving it possible in the NBMP Workflow API’s synchronous mode only. The asynchronous mode may suboptimally work if the response includes the NBMP WM URL, which means that the retrieval of the WDD must be direct. Also, the wait-time for retrieving the WDD is not provided in this case.
For complete support of NBMP Workflow API asynchronous mode, the Sink configuration needs to be extended to include HTTP headers in the response in addition to the already included resource (WDD).
Potential solutions
In order to address the above short commings the following extensions should be added to TS26.238.
Location signaling in Sink Resource 
Table 7.1.1.1-1: Properties of Sink Resource
	Property Name
	Description
	Example Values

	capabilities
	List of supported features and instantiations by the FLUS sink. Each capability is to be expressed using an object element of an array. The object has the following attributes:
-	A scheme URN to identify the capability
-	An optional location URL, from which a description for the capability can be retrieved. The format of description is defined by the scheme URN.
. -   An optional capability URL, from which the capability can be accessed. The API for the resource is defined by the scheme URN.
	{ “scheme” : urn:vnd:xzy:capability-name, “location” : “http://vnd.com/xzy/capability-name”,
“url”: “http://vnd.com/xzy/capability-url”
}




Header response in FLUS Sink properties
Table 5.3.6-1: List of FLUS Sink Configuration properties
	Property Name
	Property Description
	C
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	id
	Identifier of the FLUS Sink Configuration resource. 
Note that "id" is only provided within an HTTP body during the Create FLUS session response. Otherwise, "id" should be present in the message URL to identify the resource in the FLUS sink.
	Type
	Unit
	Default

	Integer 
	None 
	N/A
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	fu_instantiation
	Identifier of the FLUS media instantiation that is used by this FLUS session. 
Vendor specific enumeration values shall start with "vnd-" followed by a unique vendor name and optionally followed by additional characters.
The F-U instantiation shall be provided as a globally unique URN.
	Type
	Unit
	Default

	URI 
	None
	All
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	entrypoint_URL
	Entry point URL information (e.g., SIP URL) for establishing the F-U connection to start the Media streaming. Details on the Entrypoint URL is F-U instantiation specific.
	
	
	
	
	
	
	

	processing_description
	This object provides a media processing description document that defines the post processing pipeline that the FLUS sink shall apply to received media components. The pipeline description may also set the distribution target (incl FLUS sink storage) for the media.  
The Object has the following properties:
-	type: the MIME type of the media processing description document
-	document: the media processing document may be embedded in this element. The document may be base64 encoded depending on the MIME type.
-   header-responses: the response headers associated with the media processing document, when an update to the media processing document is provided in a request’s response. The format of header resonses are defined by the media processing description document format.
-	url: the URL to the media processing document.
The type and either the document property or the url property shall be provided.
The following formats are supported:
-	The MPEG NBMP Workflow Resource, UTF-8 encoded,, as defined in [17], which describes the requested media processing and the desired distribution mechanism after the processing has been performed. The type field shall be set to "application/mpeg-nbmp-wdd+json" See Annex X on use of NBMP in FLUS. The header-responses include the header-responses of MPEG NBMP Workflow API as defined in [17].
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Conclusion
We propose section 3 to be included in the potential solutions section of the PD document.
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