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1. Introduction
To quickly progress the work on FLUS, this paper identifies some of the key topics that have been discussed and organizes them for discussion and potential agreement.  Achieving and documenting high-level agreements early will guide the more detailed discussions to follow.  This should help SA4 to systematically and efficiently move towards completing mutually agreed objectives in the short time frame for this work.

2. Phasing

The scope of the FLUS work is quite broad and therefore it is necessary to partition the work into two phases as follows:

Phase 1:  Specification completion by December, 2017 (early Rel-15)
Phase 2:  Specification completion in Rel-16, start Work Item on this phase after Phase 1 is complete.

The decision on what to include in each phase will depend on, 

· The Phase 1 deployment requirements from Mobile Network Operators

· How much work SA4 can get done in the next 2 meetings 

It is expected that SA4 will receive Phase 1 requirements at this Adhoc meeting.    
Proposal 1: SA4 endeavour to address as many early deployment requirements as possible in Phase 1.  This should not prevent other features from being considered in Phase 1, but they should be treated with a lower priority until the early deployment requirements are met. 
3. Core Scenarios from Use Cases
Based on agreed use cases and others being discussed we identify the following core scenarios of how FLUS is intended to be used.  For all the figures below the following convention is used to distinguish between protocols or entities specified by 3GPP and this defined by Third Party Applications
.  In some cases only the APIs are 3GPP-specified.  During the course of the detailed work it may be necessary to also specify the behavior of one entity (client or source) using the API.
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In Figure 1, a Third Party application directly uses 3GPP-specified RESTful APIs to establish a media upload session to the FLUS server.  Then the media is uploaded via user plane protocols used by the application (e.g., RTMP) sent over the 3GPP radio access bearer.


Figure 1. Third Party Application using application’s user plane protocols
In Figure 2, the Third Party application uses an API in the device to request that the FLUS Middleware establish the FLUS media upload session via the RESTful APIs to the FLUS server. Similar to Figure 1, the user plane protocols are those used by the application.





Figure 2. Third Party Application using device API and application’s user plane protocols
The scenarios listed in Figures 1 and 2 could be supported without requiring new procedures in the FLUS specification, e.g., the Third Party server could obtain QoS by directly communicating with the PCRF. 

Figures 3 and 4 are similar to the scenarios in Figures 1 and 2 with the exception that instead of using its own set of user plane protocols, the application uses a 3GPP-specified profile of user plane protocols, e.g., H.265 video codec, DASH/HTTP, etc…


Figure 3. Third Party Application using 3GPP-profiled user plane protocols
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Figure 4. Third Party Application using device API and 3GPP-profiled user plane protocols

Figure 5 illustrates the MTSI-based scenario where an MTSI-based FLUS client source sends media to an MTSI-based FLUS client sink using MTSI-based user plane protocols.  The control plane uses standard IMS procedures.






Figure 5. MTSI-based source-to-sink

Figure 6 illustrates the MTSI-based scenario where the source uploads the media to an ingest server instead of sending it directly to an MTSI-based FLUS client sink. 


Figure 6. MTSI-based source-to-ingest server

Proposal 2: The FLUS feature be specified with enough flexibility to support all of the scenarios identified above.

4. Architectures

The core scenarios in the previous section require different architectures.  To capture all of the necessary architectures it is proposed that the FLUS specification identify a generic architecture that is applicable to all identified scenarios.  Then the specification also provide instantiations of the generic architecture that enable the different scenarios.  Thus the specification would provide the following:
4.1 Generic Architecture
4.2 Architecture Instantiations

4.2.1 RESTful API based source-to-server 
4.2.2 IMS-based source-to-sink/server

Proposal 3: The FLUS architecture be specified to include the generic architecture and the listed instantiations.
5. Control Plane Protocol

Similar to the organization of the architecture, the control plane protocols in the specification should also provide generic and instantiation definitions.
5.1 Generic Control Plane Protocol

5.2 Control Plane Protocol Instantiations

5.2.1 RESTful API based
5.2.2 IMS-based
Proposal 4: The FLUS control plane protocols be specified to include the above generic description and the listed instantiations.  The API framework should support vendor-specific extensions.
6. User plane Protocol
Similar to the organization of the architecture, the user plane protocols in the specification should also provide generic and instantiation definitions.

6.1 Generic User plane Protocol

6.2 User plane Protocol Instantiations

6.2.1 IMS-based
6.2.2 Other 3GPP-specified profiles

6.2.3 Examples of other commercially-deployed user plane protocols (vendor/operator-specific modes)
Proposal 5: The user plane protocols be specified to include the above generic description and the listed instantiations.

7. Security
Similar to the organization of the architecture, the security aspects in the specification should also provide generic and instantiation definitions.

7.1 Generic Security Aspects
7.2 

Control Plane
7.3 

User plane
7.4 Security Instantiations
7.4.1 RESTful API based
7.5 

Control Plane
7.6 

User plane
7.6.1 IMS-based
7.7 

Control Plane
7.8 

User plane
Proposal 6: The security aspects can be specified to include the above generic description and the listed instantiations.

8. Application QoS Requirements
The required QoS over the radio link will depend on the application QoS requirements, the content delivery protocol used over the radio layer, and whether the media is delivered source-to-sink or source-to-server.  Therefore, it is first necessary to understand the application QoS requirements.  
Following are a set of proposed application QoS requirements that the source believes should be supported.

	Application Level QoS Parameter
	Possible Values

	Max Latency 
(excludes media encoding/decoding)
	Source-to-ingest server: 10ms, 100ms, 150ms, 200ms, 500ms, 1s, 2s, 5s, 10s, none

	
	Source-to-sink: 20ms, 150ms, 200ms, 300ms, 500ms, 1s, 2s, none

	Minimum Data Rate
	1Mbps, 2Mbps, 4Mbps, 8Mbps, 16Mbps, 22Mbps, …1Gbps

	Averaging Window for Data Rate
	

	Loss Rate
	10E-2, 10E-3, 10E-6, ~Zero


Proposal 7: The FLUS feature support at least the above application level QoS requirements.  More work will be done to clearly identify at what level is application-level QoS and to precisely define the QoS parameters.  
Note: When communicating QoS requirements to the RAN Working Groups, SA4 should also indicate the amount of mobility (e.g., device speeds) expected and possibly other relevant device information (e.g., antenna orientation).
9. Normative Specification Changes

The procedures for the non-MTSI-based FLUS scenarios will be specified in the new FLUS Technical Specification.

The procedures for the MTSI-based FLUS scenarios could be included in the MTSI specification (TS 26.114) or in the new FLUS Technical Specification.  At this time the source is not proposing a target specification but lists some considerations:

· Including MTSI-based FLUS in the FLUS TS has the advantages:

· That all FLUS-related procedures are in a single specification

· It avoids overloading TS 26.114, which is already a very large and complex document

· Including MTSI-based FLUS in TS 26.114 has the following advantages:

· This could enable fast specification development via Change Requests that leverage most of the existing MTSI procedures.

· This could be useful if MTSI-based FLUS is the key focus of the Phase 1 FLUS work
Proposal 8: Include non-IMS source-to-server in the new TS.  Decide on whether to include MTSI-based FLUS in TS 26.114 as work progresses and early deployment requirements are clarified.
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