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Introduction
In this contribution, we provide a proposal for the user plane function realization for FLUS [1].  

FLUS User Plane Function
 Introduction
A FLUS source generates a live stream from an attached capture device, such as a 360 video camera, and shares the live stream either directly or through a FLUS relay with a FLUS end point. This section defines the user plane function that is used over the F interface to live stream the media to the FLUS end point. The User Plane Function can be initiated by the FLUS source or by a FLUS relay that aggregates media from one or more FLUS sources. 

The FLUS User Plane Function offers a set of tools to ensure flexible, secure, and reliable streaming of the content to the FLUS end point. These tools are listed here:
· a secure data channel or set of aggregated data channels for the delivery of the media streams and associated timed metadata
· a session description that describes data channels, the transport protocols, and any static metadata that is required for the reception of the live streams.
· A set of optional reliability tools such as an FEC framework for uplink streaming, or a retransmission mechanism to ensure reliable delivery of the live streams.
· A feedback mechanism to collect information on the quality of the reception and to perform functions such as congestion and flow control.

Flexibility of the user plane function is offered through a set of instantiations of the user plane function, each of which is a composition of a subset of the FLUS tools.
 
Note that some of these tools may be offered or restricted by the transport protocol of a particular instantiation, in which case these tools are reused instead of their generic FLUS counter parts. 
Generic User Plane
Data Channel
A data channel is used to stream the live media to the FLUS end point. FLUS specifies 2 different data channels: a TCP-based and a UDP-based data channel. A FLUS data channel offers a wide range of flexibility by allowing for different instantiations of the data channel. A FLUS session may use one or more data channels simultaneously. Synchronization of media data within one data channel or across multiple channels is provided by the actual instantiation. 

The data channel shall always be encrypted and use TLS over TCP or DTLS over UDP. 
Application Layer Protocol
The application layer protocol is a key component of the data channel instantiation. The service provider or application developer may pick the most suitable instantiation for its use case. The support of the selected instantiation by the FLUS end point shall be detected as part of the end point discovery phase and/or negotiated during FLUS session setup. 

A set of example instantiations will be defined in annex X. 

Each instantiation of the data channel shall define an application layer protocol for the media streaming.
Session Description
A data channel shall be described using the following parameters:
· Transport protocol identifier: this can either be TCP or UDP.
· Application layer protocol identifier: this is specific to the instantiation of the FLUS data channel and is the protocol that is used on top of the transport protocol. A set of example instantiations is described in annex X.
· Address of STUN server if the FLUS end point is behind NAT (may not be required if FLUS end point is within network operators control)
· Description and configuration of additional transport tools (such as FEC or retransmission) that are used by the data channel instantiation. 
· Bandwidth requirement of each data channel.
· An identifier of each data channel of a FLUS session that will be used to negotiate whether the delivered media is accepted by the FLUS end point or not.

The session description shall be exchanged as part of the initial session setup and potentially as part of succeeding session modification operations. The FLUS end point shall provide the FLUS source/relay with the IP address and port number that shall be used for the delivery. 

A FLUS end point shall support SDP for the session description. 

Each instantiation of the data channel shall provide means for exchange of session description information.
Session Feedback
The FLUS source/relay is provided access to periodic or immediate access to information about the quality of the transmission and the progress of the session. 

The following parameters are defined:
· Throughput: the throughput as measured by the FLUS end point in bits per second
· Delay jitter: the experienced delay jitter during the transmission. The calculation of this parameter is conditional on the availability of a transmission timestamp on each packet at the application layer protocol. This parameter should also be provided for multiple synchronized data channels.
· Packet Loss Rate: In case the transport protocol is UDP, this parameter provides information about the experienced packet loss.

Each instantiation of the data channel shall provide means to provide access to the feedback information.
User Plane Extensions for MTSI

TBD.
Proposal
We propose to agree the content of section 2 to the TR and use it as the baseline for defining the Data Plane for FLUS. 
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