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1 Introduction

The Framework for Live Uplink Streaming (FLUS) uses the below depicted reference architecture as base-line. It shows the essential function for FLUS, allowing both, UE and Network based FLUS sinks. FLUS contains IMS and Non-IMS based instantiations. This contribution focuses on the Non-IMS instantiations. 
This contribution raises the issue of remote control the FLUS Source from either the FLUS Sink or from a different network entity.

Qualcomm presented in S4-180700 and 701 (S4-AHM-426) the concept of muting FLUS Source in the case of no receiver. There is a certain relation between SA4-180700 and also the Ericsson “Drone Mounted Camera” Use Case (S4-170770) and the SONY “Network Assistance for FLUS” (S4-180713) use cases. All the contributions are touching the control plane between FLUS sink and FLUS Source. 
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The FLUS specification should only focus on the reference point between FLUS Source and FLUS Sink. FLUS is designed as “framework”, which typically means that only common or essential functions are standardized.

When applying this architecture to use-cases, then some questions start occurring: What functions and procedures should be standardized within FLUS and what is left outside to implementation?

The intention of this discussion paper is to start addressing the question and updating the reference model.
2 Use Cases
2.1
Downlink Distribution of FLUS content
The here described use-case around “Downlink Distribution of FLUS Content” is inspired by Qualcomm’s use-case. The intention here is show a realization, where the FLUS Sink is remote controlling the FLUS Source.

The use case around “Downlink Distribution of FLUS content” combines a FLUS live uplink source with a 3GPP defined distribution system, like PSS or MBMS. 
The distribution system is capable of determining the viewership of the session, e.g. using audience measurement mechanisms. For MBMS, the consumption reporting procedure can be leveraged to determine the audience size. There may be other mechanisms to determine the current audience size.
A simplified architecture is depicted below. It should be noted, that the application logic, which interacts here with the FLUS Source and the FLUS sink, is not depicted in the reference architecture. The application logic includes use-case and service specific behaviour, e.g. is aware about the Distribution System realization. There can be application specific transactions, which are not standardized. 
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A potential call flow (simplified) is depicted below. The call flow does not further separate the functions on the UE, since the discussion aims at the separation of App specific information and generic information exchange.
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1: 
Pre-requisite: The e2e system is fully provisioned. The FLUS Sink is configured to forward the media plane data to the distribution system, once the FLUS media plane is active. The Processing function in the path may e.g. add additional media representations by transcoding.
At time of FLUS Service activation:

2: 
The UE establishes a control connection between the FLUS Source and the FLUS Sink (F-C) and optionally also between the UE and the Application Logic Function.

3: 
The FLUS Source in the UE sends the FLUS media data to the FLUS sink. The FLUS sink forwards the media data to the processing function (which generates additional media representations) to the Distribution System (e.g. a DASH Server). One or more service receivers are fetching data from the Distribution System.
Note, the distribution system realizations and also the connector between the FLUS sink and the distribution system are not in scope for FLUS.
4: 
The Service Receivers (Client Application, which may include a DASH player) are configured to provide reception feedback to an Audience Measurement system. There may be multiple realizations, how the Audience Measurement System can determine the current receiver size.

5: 
The Audience Measurement System provides Status Information to the Application Logic, which controls the entire workflow. 
6: 
The application logic interprets the status information. In one example, the application logic may decide to pause the media data from the FLUS Source.

7:
The Application Logic can notify the UE about its decision. The realization of the Pause signal can be realized using application specific signaling or as part of F-C.

2.2
Drone Mounted Camera discussion

Ericsson presented the use-case of Drone Mounted Cameras in S4-180770. The initial proposal assumed that the Control (CTRL) function is sending start/ stop instructions directly to the FLUS Source and to leave the procedures for FLUS Source provision out of scope.
Another realization is depicted below. Here, the FLUS Sink is enabled to send remote control instructions like start / stop / pause to the FLUS Source.

The transaction between the Control Function (CTRL) and the FLUS Sink are only around service provisioning, like FLUS source authorization, distribution configuration, etc
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Possible work flow
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1 and 2:
The CTRL function (operations console) configures the drone and the FLUS sink (incl Processing and Distribution). As result, the e2e system is fully provisioned. 

3: 
A Control Connection between FLUS Source and FLUS Sink is established.

At time of FLUS Media activation

4:
The FLUS Sink triggers the start of the start of the FLUS media.

5: 
The FLUS Source in the UE sends the FLUS media data to the FLUS sink. The FLUS sink forwards the media data to the processing function (which generates additional media representations) to the Distribution System (e.g. a DASH Server).

2.3
FLUS and Network Assistance (considerations from S4-181045)
SONY and Ericsson are discussing Network Assistance in S4-181045, in particular network assistance for rate recommendation. The idea here is to extend FLUS so that a Network Assistance Node (NAssS) can provide information like rate recommendations into the FLUS Source. 
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Currently, the rate recommendations are only available for 3GP DASH clients, since defined in TS 26.247. The principles  
3 Observations and Proposals
Observation 1: All three use-case require sending control commands to the FLUS Source (potentially not from the same FLUS Sink).
Observation 2: The Remote Control commands from a Network Assistance function might come from a different node than remote control of camera devices. A different command set may be used for Network Assistance

Proposals: 

· It is proposed to include a new remote control interface (The FLUS Sink control the FLUS source) into the FLUS framework for non-IMS based instantiations.

· It is proposed to keep rate recommendation and other network assistance functions separate from the FLUS Source remote control. The network assistance may give recommended into to the FLUS source (e.g. bitrate changes, codec re-configuration, etc), while other functions are authorized to start / stop / pause the FLUS Media or also to influence the capture devices.

· It is proposed to update the FLUS reference architecture and include a remote control interface as depicted below. The new FLUS Remote Control connection (F-RC) is established and maintained by the FLUS Source but used by a FLUS sink for remote control instructions. 

· It should be possible that a FLUS Source connects to several FLUS RC functions 

· Note, whether the remote control commands are defined under F-C umbrella or a new interface name is selected (like F-RC) is ffs. However, current F-C is a FLUS-Sink Provisioning interface and does not contain means so that the FLUS Source establishes a push.

· Note, the Network Assistance functions are only show for information here and should be discussed based on a different document).
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