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Use Case: Network Based Media Processing
In this scenario, the network-based media processing based on the NBMP standard [24] is used for media processing of the content in the network. The use-case consists of several use cases.
[bookmark: _Toc19446083]Use Case Description
Live streaming
Kim is subscribed to an Application for live streaming of captured videos from her everyday life. Based on the previous number and diversity of Kim’s usual audience (e.g. close friends), Application has an “audience codecs-rates” profile which represents the typical number of stream needed based on Kim’s previous streaming sessions. Kim starts the session live stream session. While Kim is uploading a single stream using FLUS, the server Application is commanding the running of multiple transcoders based on Kim’s audience codec-rates profile.  If new users join Kim’s streaming session which could not be supported with the current codecs-rates, the Application may add more transcoders to add to multirate streaming in the session.
Variations:
1. Capabilities:
a. There are sufficient resources available at FLUS Sinks, so there is no need to check whether the picked FLUS Sink has the required real-time multi-rate transcoding capabilities.
b. Available FLUS Sinks might have limited capabilities. The server application must  find a Sink capable of running the transcoding session.
2. Server or Device Application
a. The UE’s Application is responsible for setting up the FLUS and NBMP session, as well as managing the audience codecs-rates profile.
b. The UE’s Application is responsible for setting up the FLUS session. The Sever Application is responsible for setting up the NBMP session.   
Preconditions
1. On the device:
a. A 3GPP supported encoder is installed.
b. UE’s Application is installed which supports NBMP Source functionalities.
c. A 3GPP FLUS Source is installed.
2. On the network, 
a. One or more FLUS Sinks are installed that one or more of them supports NBMP Workflow Manager functionality.
b. One or more FLUS Sinks are installed, that run various instances of decoding/encoding or transcoding, and the decoder/encoder/transcoder are described as NBMP Functions in an NBMP repository.
c. A FLUS Sink may have limited capabilities, i.e the codecs it supports and/or the number of concurrent transcoders.
d. The FLUS Sink’s load may vary dynamically due to the other parallel network processing sessions.
e. Network storage is available to store the encoded content for time-shifted streaming.
Requirements in terms of Capabilities and QoS/QoE Considerations
1. Capabilities
· Discovering of Sink’s network processing capabilities if needed
· Setting the FLUS and NBMP sessions
· Start the Sessions
· Change the workflow by adding more transcoders if needed during the session
· Real-time transcoding and packaging to different codecs and different bitrates
· Offloading an originally selected sink to a new sink to handle additional needed processing that cannot be accommodated by the original sink
2. KPI
· Supporting the use-case
· Minimum extension of FLUS and NBMP Standard, preferably none.
Rich on-demand video streaming
Khloe, Kim’s sister, is subscribed to an Application for uploading her videos, enhancing them, and adding rich features to them before publishing them as on-demand content. Example of enhancements and added rich features are:
1.	Enhancing the quality of the video with e.g. noise removal, white balance correction, color correction, prebuilt filters, etc.
2.	Indexing the content
3.	Creating thumbnail navigation
4.	Extracting subtitle from audio and add it to the video
5.	Translation and adding multiple language subtitles
6.	Adding interactive tags to the shops, restaurants and other service stores in the scene
7.	Detecting any unintended improper shots and marking them for Khloe to review
Based on the previous number and diversity of Khloe’s usual audience (e.g. close friends), Application has an “audience codecs-rates” profile which represents the typical number of streams needed for streaming sessions. Depending on the service, the encoding can be done ahead of time, or on-fly when is requested by an audience. The on-demand content shall be available on a reasonable time set by the Application in the Khloe’s profile. 
Variations:
1.	Capabilities:
a.	There are sufficient resources available at FLUS Sinks, so there is no need to check whether the picked FLUS Sink has the required real-time multi-rate transcoding capabilities.
b.	Available FLUS Sinks might have limited capabilities. The server application must  find a Sink capable of running the transcoding session.
c.	Required FLUS Sink resources vary based on the number and sophistication of rich features and the processing time defined by the user’s profile.
2.	Server or Device Application
a.	The UE’s Application is responsible for setting up the FLUS and NBMP session, as well as managing the audience codecs-rates profile.
b.	The UE’s Application is responsible for setting up the FLUS session. The Sever Application is responsible for setting up the NBMP session.   
Preconditions
1. On the device:
a. A 3GPP supported encoder is installed.
b. UE’s Application is installed which supports NBMP Source functionalities.
c. A 3GPP FLUS Source is installed.
2. On the network, 
a. One or more FLUS Sinks are installed that one or more of them supports NBMP Workflow Manager functionality.
b. One or more FLUS Sinks are installed, that run various instances of decoding/encoding or transcoding, and the decoder/encoder/transcoder are described as NBMP Functions in an NBMP repository.
c. A FLUS Sink may have limited capabilities, i.e. the codecs it supports and/or a limited number of concurrent encodings/transcodings.
d. A FLUS Sink’s load may vary dynamically due to the other parallel network processing sessions.
e. Network storage is available to store the encoded content for time-shifted streaming.
Requirements in terms of Capabilities and QoS/QoE Considerations
1. Capabilities
o	Discovering of Sink’s network processing capabilities if needed
o	Setting the FLUS and NBMP sessions
o	Start the Sessions
o	Change the workflow by adding more transcoders if needed during the session
o	Real-time transcoding and packaging to different codecs and different bit-rates
o	Offloading an originally selected sink to a new sink to handle additional needed processing that cannot be accommodated by the original sink
2. KPI
o	Supporting the use-case
o	Minimum extension of FLUS and NBMP Standard, preferably none.

Assumptions and requirements
NBMP in the current FLUS architecture
This clause describes the use of NBMP in the current FLUS architecture.
Mapping between system components
Based on the functional definitions of different NBMP system components, the following mapping between NBMP components and FLUS system components can be made, as shown in Table 6.9-1.
Table 6.9-1. Mapping from NBMP components to FLUS components
	System Component
	Description

	NBMP Source
	· FLUS control source inside FLUS source: The FLUS source uses F-C interface to setup workflows at the FLUS sink as described in TS 26.238 and TR 26.939. F-C uses Workflow API as defined in ISO/IEC 23090-8 for this procedure
· Non-colocated Control Source: The Non-colocated control source outside the FLUS source, described in clause A.1.3 of 3GPP TS 26.238, can take the role of NBMP Source and use F-C interface to configure workflow at the FLUS sink.  
· Control Source inside Remote Control Device: The control source inside the control device described in TS 26.238 clause A.2.2 can take the role of NBMP Source and use the F-C interface to configure workflow at the FLUS sink.   
· External Application Server: An Application Server in trusted DN or external DN can take the role of NBMP Source.	Comment by Iraj Sodagar: Changes from approved PD (0.5.1) 
· Application on UE (UA): An Application on UE (UA) can take the role of NBMP Source.
· Control Source inside a Remote Controller co-located with a Control Sink sub-function: The control source inside the remote controller co-located with a control sink sub-function can act as an NBMP source and use F-C interface to configure workflow at the FLUS sink.

	NBMP Media Source
	· Media source inside FLUS source: The media source inside FLUS source assumes the role of NBMP Media Source.

	NBMP Workflow Manager
	· Control Sink inside FLUS Sink: The control sink inside FLUS sink can take the role of NBMP workflow manager. 
The control sink sets up post-processing and distribution functions as described in TR 26.939 clause A.1 and A.2 in one or more NBMP media processing entities
· External Application Server: An Application Server in trusted DN or external DN can take the role of NBMP Workflow Manager and receive a workflow description from an NBMP Source	Comment by Iraj Sodagar: Changes from approved PD (0.5.1)
· AF in operator core: An AF inside operator core can assume the role of NBMP workflow manager and receive a workflow description from an NBMP source (e.g., a FLUS sink)
· 3rd party server outside the operator domain: A server outside the operator domain can assume the role of NBMP workflow manager and receive a workflow description from an NBMP Source (e.g., a FLUS sink)

	NBMP Task
	· Media Sink inside FLUS Sink: The media sinks inside FLUS sinks assumes the role of NBMP Task to ingest content from FLUS source using the F-U interface. 
The ingested content can then be sent to post-processing and distribution functions in other NBMP Tasks in the workflow setup by the workflow manager. 

	NBMP Function Repository
	None



API considerations 
Table 6.9-2 shows the mapping between different NBMP API and FLUS API.
Table 6.9-2. Mapping NBMP API to FLUS API
	API
	Description

	Workflow API
	· Uplink Streaming Control Interface as defined in TS 26.238 clause 7 is to be used for NBMP Workflow API 

	Task API
	· Currently out of the scope of FLUS specification

	Function Discovery API
	· Currently out of the scope of FLUS specification



Procedures 
In the case in which NBMP sessions are managed through FLUS control plane, the following procedures defined in TS 26238 can be used or updated.
· Workflow Manager Discovery: Clause 7.2 of TS 26.238 describes the discovery procedure of FLUS sink. This procedure can be used to discover a FLUS sink that can act as an NBMP workflow manager as described in clause 4 of this contribution. 
· Workflow Manager Capability Retrieval: Clause 7.3 of TS 26.238 describes capability retrieval of a FLUS sink. This procedure can be used to retrieve workflow management capabilities at the FLUS sink as described in clause 4 of this contribution.
· Workflow Establishment: Clause 7.5 of TS 26.238 is used for setting FLUS sessions between FLUS source and FLUS sink. This procedure can be used for setting up a workflow session at the FLUS sink.
· Workflow Termination: Clause 7.6 of TS 26.238 is used for terminating FLUS sessions between FLUS source and FLUS sink. This procedure can be used for terminating a workflow session at the FLUS sink.
· Workflow Modification: Clauses 7.4.2 of TS 26.238 is used for modification of FLUS sessions between FLUS source and FLUS sink. This procedure can be used for modifying a workflow at the FLUS sink.
· Workflow Retrieval: Clauses 7.4.1 of TS 26.238 is used for retrieval of a FLUS session between FLUS source and FLUS sink. This procedure can be used for retrieving a workflow at the FLUS sink.
*** End change 2 ***
***Change 3 ***	Comment by Iraj Sodagar: Change 3 is newly added compare to the previous DCR.
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8.4. Example FLUS call flow with Network Based Media Processing (NBMP)
In this section, 5 various deployment scenarios of NBMP with FLUS are described. Each scenario consists of the deployment architecture, the call flows, and the used interfaces.
8.4.1. NBMP in the Application Server (All-AP)
8.4.1.1. Architecture
This scenario is shown in Figure 8.4.1.1-1. In this case, NBMP Source, Workflow Manager, and MPEs are located in the Application Server.
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Figure 8.4.1.1-1: NBMP in Application Server
8.4.1.2. Call flow
The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:


The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:
1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
2. EA requests the list of FLUS Sinks from a Sink Discovery Server.
3. Sink Discovery Server responds to EA’s request.
4. EA picks a Sink and finds its FLUS Media Sink address.
5. EA retrieves the user profile and identifies the resources needed to run the service.
6. EA requests NBMP Source to start an NBMP Workflow.
7. NBMP Source builds the WDD, and requests NBMP Workflow Manager to instantiate the Workflow.
8. NBMP Workflow Manager discovers various MPEs and finds enough number of MPEs to run the workflow (Note: SA6 discovery may be considered to address this functionality)
9. NBMP Workflow Manager instantiates the workflow.
10. NBMP Workflow responds to NBMP Source with updated WDD.
11. NBMP Source acknowledge workflow instantiation to EA.
12. EA responds to UA with Control Sink and Media Sink information.
13. UA requests FLUS Control Source to establish the FLUS session. 
14. FLUS Control Source establishes the FLUS session and acknowledges UA.
15. UA start ingesting the content.
16. The session runs
17. UA requests EA to end the session.
18. EA request NBMP Source to stop the NBMP workflow.
19. NBMP Source acknowledges the stopping of the NBMP session.
20. EA acknowledges UA the stopping of the workflow.
21. UA requests FLUS Control Sink to stop the FLUS session.
8.4.1.3. Interfaces
Table 1 shows the required standard interfaces in this scenario:
Table 1: Required Standard APIs for NBMP in Application Server
	Standard
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, F2*


· Note: The internal APIs inside green boxes are out of scope of this document.
[*The FLUS specification currently does not define setting up an output for FLUS Media Sink. To support this scenario, the FLUS specification needs to be extended to either support setting up an output address for FLUS Media Sink, or provide an address for FLUS Media Sink’s output for data retrieval.]
8.4.2. NBMP in the Application Server, MPE in Sink (MPE-Sink)
8.4.2.1. Architecture
This scenario is shown in Figure 8.4.2-1. In this case, NBMP Source and Workflow Manager are located in the Application Server, and MPEs are located in Sinks.
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Figure 8.4.2-1: NBMP in Application Server, MPE in Sink
8.4.2.2. Call flow
There are two possibilities of discovering MPE capabilities:
1. EA discovers MPE capabilities through FLUS Control Sink (F1)
2. EA discovers MPE’s location through FLUS Control Sink (F1) and discover the MPE capabilities through N3.
The call flows for both cases are shown below.
8.4.2.2.1. Through F1 (MPE-Sink-F1)
The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:




The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:
1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
2. EA retrieves the user profile and identifies the resources needed to run the service not shown).
3. EA requests the list of FLUS Sinks and their capabilities from Sink Discovery Server (.
4. EA picks a Sink that can run the workflow in its MPE and find its MPE address and MPE APIs in its capabilities.
5. EA requests NBMP Source to start an NBMP Workflow with FLUS Media Sink Address.
6. NBMP Source builds the WDD, and requests NBMP Workflow Manager to instantiate the Workflow, with the assigned MPE.
7. NBMP Workflow Manager instantiates the workflow in the assigned MPE.
8. NBMP Workflow responds to NBMP Source with updated WDD.
9. NBMP Source acknowledges workflow instantiation to EA. 
10. EA responds to UA with Control Sink and Media Sink information.
11. UA requests FLUS Control Source to establish the FLUS session 
12. FLUS Control Source establishes the FLUS session and acknowledges UA
13. UA start ingesting the content.
14. The session runs
15. UA requests EA to end the session.
16. EA request NBMP Source to stop the NBMP workflow.
17. NBMP Source acknowledges the stopping of the NBMP session.
18. EA acknowledges UA the stopping of the workflow.
19. UA requests FLUS Control Sink to stop the FLUS session.
8.4.2.2.2. Through N3 (MPE-Sink-N3)
The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:



8.4.2.3. Interfaces
Table 2 shows the required standard interfaces in this scenario:
Table 2: Required Standard APIs for NBMP in Application Server, MPE in Sink
	Standard
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, N3*


· *May be a closed API implemented by Application provider-operator agreement.
· Note: The internal APIs inside green boxes are out of scope of this document.

8.4.3. [bookmark: _Ref55732258] NBMP Source in the Application Server, NBMP Workflow Manager, and MPE in Sink (WM-MPE-Sink)
8.4.3.1. Architecture
This scenario is shown in Figure 4. 
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Figure 4: NBMP Source in Application Server, NBMP Workflow Manager and MPE in Sink
8.4.3.2. Call flow
The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:


Same variations (discovering the entire MPE capabilities through FLUS Control Sink vs discovering MPE location through FLUS Control Sink) are possible here.

The steps of establishing, operating, and tearing down a FLUS-NBMP session are as the following:
1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
2. EA retrieves the user profile and identifies the resources needed to run the service (not shown).
3. EA requests the list of FLUS Sinks and their capabilities from Sink 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.
5. EA requests NBMP Source to start an NBMP Workflow with FLUS Media Sink Address.
6. NBMP Source builds the WDD, and requests NBMP Workflow Manager to instantiate the Workflow, with the assigned MPE.
7. NBMP Workflow Manager instantiates the workflow in the assigned MPE.
8. NBMP Workflow responds to NBMP Source with updated WDD.
9. NBMP Source acknowledges workflow instantiation to EA. 
10. EA responds to UA with Control Sink and Media Sink information.
11. UA requests FLUS Control Source to establish the FLUS session 
12. FLUS Control Source establishes the FLUS session and acknowledges UA
13. UA start ingesting the content.
14. The session runs
15. UA requests EA to end the session.
16. EA request NBMP Source to stop the NBMP workflow.
17. NBMP Source acknowledges the stopping of the NBMP session.
18. EA acknowledges the stopping of the workflow to the UA.
19. UA requests FLUS Control Sink to stop the FLUS session.

8.4.3.3. Interfaces
Table 3 shows the required standard interfaces in this scenario:
Table 3: NBMP Source in Application Server, NBMP Workflow Manager and MPE in Sink
	Standard
	FLUS
	F-C, F-U, F1

	
	NBMP
	N2, N4


· Note: The internal APIs inside green boxes are out of scope of this document.
8.4.4. [bookmark: _Ref55732713]NBMP Source in the FLUS Control Source, NBMP Workflow Manager and MPE in Sink (NBMPSource-FLUSSource)
8.4.4.1. Architecture
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
8.4.4.2. Call flow
The steps of establishing, operating, 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, operating, and tearing down a FLUS-NBMP session are as the following:
1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
2. EA retrieves the user profile and identifies the resources needed to run the service (not shown)..
3. EA requests the list of FLUS Sinks and their capabilities from Sink 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.
5. EA responds to UE with the NBMP Workflow Manager's full URL or a relative URL through FLUS Control Sink.
6. UA requests FLUS Control Source to establish the FLUS session 
7. FLUS Control Source establishes the FLUS session and acknowledges UA
8. EA requests NBMP Source start the workflow.
9. NBMP Source builds WDD, and requests NBMP Workflow Manager (directly or through FLUS Control Sink) to instantiate the Workflow
10. NBMP Workflow Manager instantiates the workflow in the MPE.
11. NBMP Workflow responds to NBMP Source with updated WDD.
12. NBMP Source acknowledges workflow instantiation to UA. 
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.
8.4.4.3. Interfaces
Table 4 shows the required standard interfaces in this scenario:
Table 4: NBMP Source in FLUS Control Source, NBMP Workflow Manager and MPE in Sink
	Standard
	FLUS
	F-C*, F-U, F1

	
	NBMP
	N4


· *With the support of NBMP Workflow Manager APIs
· Note: The internal APIs inside green boxes are out of scope of this document.

8.4.5. NBMP Source in the UA, NBMP Workflow Manager in the Application Server, and MPE in Sink (NBMPSourceUA-NBMPWMAS)
8.4.5.1. Architecture
In this scenario as shown in Figure 6, NBMP Source is in the UA, NBMP WM is located in the Application Server and MPE is in Sink. 
=
 
Sink
UE 
FLUS Control Source
NBMP/FLUS 
Media Source 
Application (UA) 
FLUS Control Sink
FLUS
Media Sink 
External Application Server 
F-C
F-U
F5
F8
F11
F2
NBMP Workflow Manager
Application (EA) 
Application Server (MPE) 
Origin Server
(NBMP Media Sink) 
N3
N4
F3
F1
F7
N2’
NBMP Source

Figure 6: NBMP Source in the UA, NBMP Workflow Manager in the Application Server and MPE in Sink
8.4.5.2. Call flow
This scenario is similar to the case when NBMP Source and NBMP WM are in the Application Server and MPE is in Sink as described in Section 4.3.1. There are two possibilities of discovering MPE capabilities:
1. EA discovers MPE capabilities through FLUS Control Sink (F1)
2. EA discovers MPE’s location through FLUS Control Sink (F1) and discover the MPE capabilities through N3.
The call flows for both cases are shown below.
8.4.5.2.1. Through F1

The steps of establishing, operation, and tearing down a FLUS-NBMP session are as the following:
1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
2. EA retrieves the user profile and identifies the resources needed to run the service (no shown)
3. EA requests the list of FLUS Sinks and their capabilities from Sink Discovery Server 
4. Sink Discovery Server responds to EA’s request.
5. EA picks a Sink that can run the workflow in its MPE and find its MPE address and MPE APIs in its capabilities.
6. EA responds to UA with Control Sink and Media Sink information.
7. UA requests NBMP Source to start an NBMP Workflow with FLUS Media Sink Address.
8. NBMP Source builds the WDD, and requests NBMP Workflow Manager to instantiate the Workflow, with the assigned MPE.
9. NBMP Workflow Manager instantiates the workflow in the assigned MPE.
10. NBMP Workflow responds to NBMP Source with updated WDD.
11. NBMP Source acknowledges workflow instantiation to EA. 
12. UA requests FLUS Control Source to establish the FLUS session 
13. FLUS Control Source establishes the FLUS session and acknowledges UA
14. UA start ingesting the content.
15. The session runs
16. UA requests EA to end the session.
17. EA request NBMP Source to stop the NBMP workflow.
18. NBMP Source acknowledges the stopping of the NBMP session.
19. EA acknowledges UA the stopping of the workflow.
20. UA requests FLUS Control Sink to stop the FLUS session.
8.4.5.2.2. Through N3



8.4.5.3. Interfaces
Table 5 shows the required standard interfaces in this scenario:
Table 5: Required Standard APIs for NBMP in Application Server, MPE in Sink
	Standard
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, N3*


· *May be a closed API implemented by Application provider-operator agreement.
· Note: The internal APIs inside green boxes are out of scope of this document.

8.4.6. NBMP Source in the UA, NBMP Workflow Manager and MPE in the Application Server (NBMPSourceUA-NBMPWMSINK)
8.4.6.1. Architecture
In this scenario as shown in Figure 7, NBMP Source is in the UA, NBMP WM and MPE are located in the Application Server. 
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Figure 7: NBMP Source in the UA, NBMP Workflow Manager and MPE in the Application Server
8.4.6.2. Call flow
This scenario is similar to the case when all of NBMP entities are located the Application Server as described in Section 4.2.1. 

The steps of establishing, operation, and tearing down a FLUS-NBMP session are as the following:
1. UE Application (UA) makes a request through F8 to Application (EA) to start a live session.
2. EA retrieves the user profile and identifies the resources needed to run the service  (not shown).
3. EA requests the list of FLUS Sinks from a Sink Discovery Server.
4. Sink Discovery Server responds to EA’s request.
5. EA picks a Sink and finds its FLUS Media Sink address.
6. EA responds to UA with Control Sink and Media Sink information.
7. UA requests NBMP Source to start an NBMP Workflow.
8. NBMP Source builds the WDD, and requests NBMP Workflow Manager to instantiate the Workflow.
9. NBMP Workflow Manager discovers various MPEs and finds enough number of MPEs to run the workflow
10. NBMP Workflow Manager instantiates the workflow.
11. NBMP Workflow responds to NBMP Source with updated WDD.
12. NBMP Source acknowledge workflow instantiation to EA.
13. UA requests FLUS Control Source to establish the FLUS session. 
14. FLUS Control Source establishes the FLUS session and acknowledges UA.
15. UA start ingesting the content.
16. The session runs
17. UA requests EA to end the session.
18. EA request NBMP Source to stop the NBMP workflow.
19. NBMP Source acknowledges the stopping of the NBMP session.
20. EA acknowledges UA the stopping of the workflow.
21. UA requests FLUS Control Sink to stop the FLUS session.
8.4.6.3. Interfaces
Table 6 shows the required standard interfaces in this scenario:
Table 6: Required Standard APIs for NBMP in Application Server, MPE in Sink
	Standard
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, N2


· Note: The internal APIs inside green boxes are out of scope of this document.

8.4.7. Summary of the deployment scenarios
Table 5 shows a summary of deployment scenarios.
Table 5: Summary of the deployment scenarios
	Scenario
	Standard
	API

	NBMP in Application Server
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, F2*

	NBMP in Application Server, MPE in Sink
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, N3**

	NBMP Source in Application Server, NBMP Workflow Manager and MPE in Sink
	FLUS
	F-C, F-U, F1

	
	NBMP
	N2, N4

	NBMP Source in FLUS Control Source, NBMP Workflow Manager and MPE in Sink
	FLUS
	F-C***, F-U, F1

	
	NBMP
	N4

	NBMP Source in the UA, NBMP Workflow Manager in the Application Server and MPE in Sink
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, N3**

	NBMP Source in the UA, NBMP Workflow Manager and MPE in the Application Server
	FLUS
	F-C, F-U, F1

	
	NBMP
	N4, N2


· *Need an extension to FLUS spec to define output mechanism for FLUS Media Sink
· **May be a closed API implemented by Application provider-operator agreement.
· ***With the support of NBMP Workflow Manager APIs
*** End change 3 ***

*** End of changes ***
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