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Introduction
This contribution studies the required FLUS APIs for addressing two deployment scenarios out of four scenarios outlined in PD.
Scenarios:
 NBMP Source in EA and NBMP WP/MPE in FLUS Sink (EA-NBMP-Source)
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Figure 4: NBMP Source in Application Server, NBMP Workflow Manager, and MPE in Sink

NBMP Source in the FLUS Control Source, NBMP Workflow Manager, and MPE in Sink (UA-NBMP-Source)
This scenario is shown in Figure 5.
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Figure 5: NBMP Source in FLUS Control Source, NBMP Workflow Manager, and MPE in Sink
Relationship with S4aM200592
At the last meeting, the following figure is proposed by S4aM200592:
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As is shown in the figure, with the addition of the names of the interfaces, the above figure is already included in the deployment scenarios in PD.
EA-NBMP-Source Call flow
The steps of establishing, operation, and tearing down a FLUS-NBMP session are as the following:


The steps of establishing, operation, and tearing down a FLUS-NBMP session are as the following:
	Call flow step
	Support in FLUS or NBMP

	1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
	Out of scope (optional and application dependent.)

	2. EA retrieves the user profile and identifies the resources needed to run the service.
	Out of scope (optional and application dependent.)

	3. EA requests the list of FLUS Sinks and their capabilities from Sink Discovery Server (not shown).
	Supported by FLUS discovery API from the FLUS discovery server. 

	4. EA picks a Sink that can run the workflow in its MPE and find its NBMP Workflow Manager and Media Sink address in the Sink capabilities.
	Partially supported by FLUS.
The EA discovers locations and optionally the capabilities of each sink. The sink can list the NBMP Workflow Manager identifier (URI) and optionally the location (URL) in the Sink capabilities.

	5. EA requests NBMP Source to start an NBMP Workflow with FLUS Media Sink Address.
	Out of scope (Internal to application).

	6. NBMP Source builds the WDD, and requests NBMP Workflow Manager to instantiate the Workflow, with the assigned MPE.
	Supported by NBMP spec.


	7. NBMP Workflow Manager instantiates the workflow in the assigned MPE.
	Supported by NBMP spec/ the exact API is MNO specific.


	8. NBMP Workflow responds to NBMP Source with updated WDD.
	Supported by NBMP spec.

	9. NBMP Source acknowledges workflow instantiation to EA. 
	Out of scope (Internal to application).

	10. EA responds to UA with Control Sink and Media Sink information.
	Out of scope (Internal to application).

	11. UA requests FLUS Control Source to establish the FLUS session 
	Out of scope (Internal to application).

	12. FLUS Control Source establishes the FLUS session and acknowledges UA
	Supported by FLUS.

	13. UA start ingesting the content.
	

	14. The session runs
	

	15. UA requests EA to end the session.
	

	16. EA request NBMP Source to the stopping of the NBMP workflow.
	

	17. NBMP Source acknowledges the stopping of the NBMP session.
	

	18. EA acknowledges UA the stop of the workflow.
	

	19. UA requests FLUS Control Sink to stop the FLUS session.
	



Shortcomings
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 NBBMp 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”
}
UA-NBMP-Source call flow
The steps of establishing, operation, and tearing down a FLUS-NBMP session are as the following:


In this case, the UE can either
1. provide NBMP Workflow’s location, so that NBMP Source can discover the MPE capabilities through that API as well as establishing the workflow, or
2. discover capabilities of Sink during the sink discovery process, so that NBMP Source doesn’t need to discover capabilities of a sink’s MPE in a different step. 

The steps of establishing, operation, and tearing down a FLUS-NBMP session are as the following:

	Call flow step
	Support in FLUS or NBMP

	1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
	Out of scope (optional and application dependent.)

	2. EA retrieves the user profile and identifies the resources needed to run the service.
	Out of scope (optional and application dependent.)

	3. EA requests the list of FLUS Sinks and their capabilities from Sink Discovery Server (not shown).
	Supported by FLUS discovery API from the FLUS discovery server. 

	4. EA picks a Sink that can run the workflow in its MPE and find its NBMP Workflow Manager and Media Sink address in the Sink capabilities.
	Partially supported by FLUS.
The EA discovers locations and optionally the capabilities of each sink. The sink can list the NBMP Workflow Manager identifier (URI) and optionally the location (URL) in the Sink capabilities.

	5. EA responds to UE with the NBMP Workflow Manager's full URL or a relative URL through FLUS Control Sink.
	Out of scope (Internal to application).

	6. UA requests FLUS Control Source to establish the FLUS session 
	Out of scope (Internal to application).

	7. FLUS Control Source establishes the FLUS session and acknowledges UA
	Supported by FLUS spec.


	8. EA requests NBMP Source start the workflow.
	Out of scope (Internal to application).

	9. NBMP Source builds WDD, and requests NBMP Workflow Manager (directly or through FLUS Control Sink) to instantiate the Workflow
	Directly: Supported by NBMP Spec
Through FLUS sink: Supported by FLUS spec

	10. NBMP Workflow Manager instantiates the workflow in the MPE.
	Out of scope (Internal to application).

	11. NBMP Workflow responds to NBMP Source with updated WDD.
	Directly: Supported by NBMP Spec
Through FLUS sink: Partially supported by FLUS Spec.

	12. NBMP Source acknowledges workflow instantiation to UA. 
	Out of scope (Internal to application).

	13. UA start ingesting the content.
	

	14. The session runs
	

	15. UA requests FLUS Control Source to end the session.
	

	16. NBMP Source request NBMP Workflow Manager to stop the workflow
	

	17. FLUS Control Source request to end the FLUS Session.
	



The sink capability discovery of the FLUS spec is adequate for the discovery of NBMP WM support by FLUS Sink.

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
	C
I
	C
O
	G
I
	G
O
	U
I
	U
O
	T
I

	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



	
	M
	
	
	
	
	

	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



	
	
	
	M
	O
	
	

	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.


	O
	O
	
	O
	O
	
	



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.
[bookmark: _GoBack]
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).

Conclusion
We suggest section 3 of this contribution (expect the call flows which already are in PD) to be added to PD.

		Page: 1/2
		Page: 2/2
image1.emf

image2.png
|

Control Control Application
Control Source Sink Sink Service
“ ﬁ Provider
TTTTTmTTTTTTTTTS r""""""""'i
SRR Workflow Discovery I S
Manager !
f 1
D i
Media
Sink
Media Source
C N — NBMP
Task #n Task #n





image3.emf
FLUS 

Source

FLUS Sink

Application 

(UA)

Application 

(EA)

NBMP 

Source

NBMP WM MPE

FLUS Sink 

Discovery

Start workflow

Start Session

Provide list &

 capabilities

Request list

Provide Media Sink,

MPE capabilities &  WM address

Request Media Sink Address

Create Workflow  Start workflow

Ack Workflow Ack Workflow

Provide Control & Media Sink info

Start FLUS session Start FLUS session

Ack Ack

Session starts

Normative Internal call New information


Microsoft_Visio_Drawing.vsdx
FLUS Source
FLUS Sink
Application (UA)
Application (EA)
NBMP Source
NBMP WM
MPE
FLUS Sink Discovery
Start workflow
Start Session
Provide list &
 capabilities
Request list
Provide Media Sink,
MPE capabilities &  WM address
Request Media Sink Address
Create Workflow
Start workflow
Ack Workflow
Ack Workflow
Provide Control & Media Sink info
Start FLUS session
Start FLUS session
Ack
Ack
Session starts



image4.emf
FLUS 

Source

FLUS Sink

Application 

(UA)

Application 

(EA)

NBMP 

Source

NBMP WM MPE

FLUS Sink 

Discovery

Start workflow

Start Session

Provide list &

 capabilities

Request list

Provide Media Sink 

Request Media Sink Address 

Create Workflow  Start workflow

Ack Workflow

Ack Workflow

Provide Control & Media Sink info

Start FLUS session Start FLUS session

Ack Ack

Session starts

Normative Internal call New information


Microsoft_Visio_Drawing1.vsdx
FLUS Source
FLUS Sink
Application (UA)
Application (EA)
NBMP Source
NBMP WM
MPE
FLUS Sink Discovery
Start workflow
Start Session
Provide list &
 capabilities
Request list
Provide Media Sink
Request Media Sink Address
Create Workflow
Start workflow
Ack Workflow
Ack Workflow
Provide Control & Media Sink info
Start FLUS session
Start FLUS session
Ack
Ack
Session starts



