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1 Introduction
The current version of PD on FS_FLUS_NBMP [1] addresses the potential mapping from NBMP components to FLUS components in Section 3.1.1 and describes various deployment scenarios in Section 4, respectively. In this contribution, we introduce deployment scenarios not addressed in the current PD.
2 Additional deployment scenarios
2.1 NBMP Source in the FLUS Control Source and NBMP Workflow Manager in the Application Server
In this scenario as shown in Figure [X1], NBMP Source is in the FLUS Control Source and NBMP Workflow Manager (NBMP WM) is located in the Application Server. Though MPEs are not shown in Figure [X1], they can be either in the Application Server or Sink. The interface between EA and NBMP WM is denoted as N2’ which is an internal interface and can be considered as an extension of N2 used for the interface between NBMP Source and NBMP WM.
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Figure [X1]: NBMP Source in FLUS Control Source, NBMP Workflow Manager in the Application Server

There are two possible ways to send a workflow description from NBMP Source to NBMP Workflow Manager. The first way is to use a series of interfaces including F5, F8 and N2’. The second way is to use a series of interfaces including F-C, F1 and N2 after finding the Sink as a result of the FLUS sink discovery procedure. In this case, the Sink can act as a proxy for NBMP Workflow API and NBMP WM may need to select another Sink if the workflow description requires capabilities beyond that of the initially chosen Sink.
In order to avoid the rediscovery of a Sink and unnecessary transactions between the Application Server and the Sink for NBMP Workflow APIs, it is recommended that NBMP Source in the FLUS Control Source uses F8 (along with internal interfaces) to invoke NBMP Workflow APIs when NMBP WM is located at the Application Server. Note that NBMP Source using F8 for Workflow APIs can be consider as a part of UA not the FLUS Control Source as deployment scenarios in Sections [2.2] and [2.3].
2.2 NBMP Source in the UA, NBMP Workflow Manager in the Application Server and MPE in Sink
In this scenario as shown in Figure [X2], NBMP Source is in the UA, NBMP WM is located in the Application Server and MPE is in Sink. 
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Figure [X2]: NBMP Source in the UA, NBMP Workflow Manager in the Application Server and MPE in Sink
2.2.1 Workflow
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 of [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.

1.1.1.1 Through F1
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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.

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

1.1.1.2 Through N3
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2.2.2 Interfaces
Table [Y1] shows the required standard interfaces in this scenario:

Table [Y1]: 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.

2.3 NBMP Source in the UA, NBMP Workflow Manager and MPE in the Application Server
In this scenario as shown in Figure [X3], NBMP Source is in the UA, NBMP WM and MPE are located in the Application Server. 


[image: image5]
Figure [X3]: NBMP Source in the UA, NBMP Workflow Manager and MPE in the Application Server

2.3.1 Workflow
This scenario is similar to the case when all of NBMP entities are located the Application Server as described in Section 4.2.1 of [1]. 
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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.
3. EA requests the list of FLUS Sinks from a Sink Discovery Server (not shown).

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.

2.3.2 Interfaces
Table [Y2] shows the required standard interfaces in this scenario:

Table [Y2]: 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.

3 Proposal

We propose to add the content of section 2 to the Permanent Document.
4 References

[1] S4aM200593 FS_FLUS_NBMP: Update to Permanent Document: Adding accepted contribution S4-201146 at SA4#110
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