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Introduction
In this contribution, we propose a generic set of procedures for the FLUS control plan as well as provide the corresponding RESTful mapping.
FLUS User Plane Function
Introduction
A FLUS source can connect to a FLUS endpoint provided by a network operator or a 3rd party service provider and stream content for later distribution. This section provides a set of procedures for uplink service discovery, capability exchange, service configuration, session setup and termination between a FLUS source and a FLUS endpoint.
Discovery
The uplink service discovery procedure is used by the FLUS source to discover available uplink services provided by the FLUS endpoint. The UE needs to be aware of available uplink services so it can select an uplink service to start and perform session setup to stream content to the uplink service.  
Figure 9.2-1 shows the uplink service discovery procedure used by the FLUS source to discover available uplink services at the FLUS endpoint.  
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FLUS Sink Discovery Procedure

· When the FLUS source intends to use uplink streaming, it can send a FLUS Discovery Request to the network to discover a list of FLUS Sinks that are able to receive and potentially process and distribute the stream. As part of the request, the FLUS Source includes a description of the requirements on the FLUS Sink.
· Upon reception of the FLUS request, the network compiles a list of the FLUS sinks that are able to handle the uplink stream based on the requirements stated in the request. The network sends back the response with the identified list of FLUS sinks.
· The FLUS Source receives the response and selects a FLUS Sink to start the session with.   

Capability Exchange
An additional optional step prior to establishing a FLUS session with the selected FLUS Sink is the capability exchange procedure. As part of the capability exchange step, the FLUS source queries the sink about its media handling capabilities.
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FLUS Capability Exchange Procedure
· The FLUS source can use the list of available FLUS sinks to select a FLUS sink and query its capabilities. For such a query, the FLUS source can send the FLUS Capability Exchange request to the uplink service. 
· When the FLUS sink receives the Capability Exchange request from the FLUS source, it replies back with a description of its media handling capabilities. 
· The FLUS source uses the capability information to decide if the FLUS Sink will be able to handle the session or it may decide to adjust its session configuration accordingly.

FLUS Session Setup
Once the FLUS Sink has selected a FLUS sink, it uses the FLUS Session Setup procedure to setup a FLUS Session. As part of the session setup, it provides information about the number of uplink streams, the relationship between them, the content, format, and transport of each stream, as well as any further operations that the Sink should perform on the streams. 
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Figure 9.4-1: Uplink Streaming Configuration Procedure

· When the FLUS source intends to start a FLUS session, it sends a FLUS session setup request to the FLUS sink. As part of the request, the FLUS source includes the session parameters for the FLUS session. The different session parameters the FLUS source can configure are described in the following table.
	Parameter Name
	Description

	control-protocol
	Desired control protocols to be used on the user plane

	uplink-instantiation
	Identifier of the instantiation that will be used to deliver the uplink streams.

	uplink-security-config
	Desired security configuration for content upload

	processing
	Desired content processing at the FLUS Sink

	distribution
	Desired distribution of the FLUS media


FLUS Session Parameters
 
· The FLUS sink decides to accept the session and reserves resources and instantiates the media reception procedures. 
Session Termination
For session termination, the FLUS Session Termination procedure is used by the FLUS source. 
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FLUS Session Termination Procedure

· The FLUS source sends a FLUS Session Termination request to the FLUS Sink to indicates that it wishes to terminate the session. The media streams should have stopped before sending this request. 
· The FLUS sink terminates the session and confirms that using the FLUS Session Termination Response. Depending on the session configuration, the media data may be stored in the network for later access. The FLUS sink frees the resources associated with the reception of this FLUS session.

FLUS RESTful Control API
This section describes a REST API instantiation of the procedures described in Section 2. 
FLUS Control Procedures
A UE with a FLUS client can connect to a FLUS sink and start streaming live content that is captured by the UE or by a set of connected capture devices. This section provides REST API procedures for FLUS sink discovery, capability discovery, FLUS session setup, and session termination between the FLUS source and the FLUS sink.
FLUS Authorization Procedure
The FLUS Authorization procedure is used by the FLUS sink to authorize with the FLUS Sink. FLUS requires the usage of OAuth 2.0 framework for authorization. 
 
FLUS Discovery Procedure
The FLUS sink discovery procedure is used by the FLUS source to discover available FLUS sinks that are provided by the operator. 
To query the list of available FLUS sinks, the FLUS REST client may use procedures such as OMA DM or DNS. Alternatively, it may also send the following HTTP POST request to a preconfigured URL.
POST /flussinks/list
Host: <Server Host URL>
Content-Type: <content-type>
Content-Length: <content-length>
<
requirement description document
>

The Host field is the host identity information contains the URL of the REST endpoint that is pre-provisioned at the UE. 
Upon receiving the HTTP POST request from the FLUS sink, it responds with a 200 OK message and includes a list of available FLUS Sinks that match the requirements in the request. 
HTTP/1.1 200 OK
Content-Type: <content-type>
Content-Length: <content-length>
<
Content body with list of available uplink services 
>
The Content-Type field specifies the MIME type of the XML or json document that contains the list of the FLUS sinks. The Content-Length field is the length of the content body. These header fields are followed by the content body in the format indicated by the Content-Type field.    

FLUS Capability Discovery Procedure
The FLUS Capability Exchange procedure is used by the FLUS sink to discover the capabilities of a FLUS sink. The FLUS client enquires about the capabilities of the FLUS sink before making a decision to use that FLUS sink. The decision to use the FLUS sink may be based on the capabilities of that FLUS sink.  
To request the capability of a FLUS sink, the FLUS sink sends an HTTP GET request to the selected FLUS sink as shown below. 
GET /flus/capabilities
Host: <Server Host URL>

The URI is the resource identifier of the FLUS sink’s capabilities resource. The Host field shall contain the FQDN of the FLUS sink as extracted from the URL in the list of FLUS sinks.
 
Upon receiving the GET request from the FLUS source, it replies back to the FLUS sink with a 200 OK message and includes its capabilities in the response body. 
HTTP/1.1 200 OK
Content-Type: <content-type>
Content-Length: <content-length>
<
Content body with capabilities of uplink service 
>
The Content-Type field specifies the MIME type of the XML/JSON capability document. The Content-Length field is the length of the content body. These header fields are followed by the content body in the format indicated by the Content-Type field. The content body includes a document with the list of capabilities of that FLUS sink.
 FLUS Session Setup Procedure
The FLUS Session Setup procedure is used by the FLUS source to start a FLUS session. 
The FLUS sink sends an HTTP PUT request to create a session as shown below. 

PUT /flus/sessions
Host: <Server Host URL>
Content-Type: <content-type>
Content-Length: <content-length>
<
Content body with authorization credentials 
>
To create a session, the FLUS sink sends a request to URL /flus/sessions. 
As part of the body of the request, the FLUS sink includes a session description document that describes the media streams, their formats and codecs, the relationship between them, and the selected user plane instantiation and user plane control protocol.

If the FLUS sink accepts the session, it shall reply back with a 200 OK message confirming the parameters and providing any missing session connection parameters.
The response is shown below:
HTTP/1.1 200 OK
Location: /uplinkserviceconfigurations /<serviceconfiguration-id>
Content-Type: <content-type>
Content-Length: <content-length>
<
Content body with control protocol and end point information
>
The response shall also contain an identifier of the FLUS session.
FLUS Session Termination Procedure
To terminate a FLUS session, the FLUS sink sends an HTTP DELETE request to the FLUS sink with an identifier of the FLUS session. The request is shown below:
DELETE  /flus/sessions/session-id
Host: <Server Host URL>
Content-Type: <content-type>
Content-Length: <content-length>

Upon successful termination of the session, the FLUS sink shall reply back with a 200 OK message.
Proposal
[bookmark: _GoBack]We propose to agree the content of section 2 and 3 to the FLUS TS. 
References
[1]	3GPP SP-170576, Work Item on Framework for Live Uplink Streaming
image4.emf



FLUS
Source



FLUS 
Sink



1. FLUS Session Setup Request



3. FLUS Session Setup Response 



2. The FLUS Sink 
checks the FLUS 



session configuration 
and decides to accept 



the session or not










FLUS

Source

FLUS 

Sink

1. FLUS Session Setup Request

3. FLUS Session Setup Response 

2. The FLUS Sink 

checks the FLUS 

session configuration 

and decides to accept 

the session or not


image5.emf



FLUS
Source



FLUS 
Sink



1. FLUS Session Termination Request



3. FLUS Session Termination Response 



2. The FLUS Sink 
terminates the 



session and frees up 
allocated resources










FLUS

Source

FLUS 

Sink

1. FLUS Session Termination Request

3. FLUS Session Termination Response 

2. The FLUS Sink 

terminates the 

session and frees up 

allocated resources


image2.emf



FLUS
Source Network



1. FLUS Discovery Request



3. FLUS Discovery Response 



2. A list of FLUS 
Sinks is selected 



based on discovery 
criteria










FLUS

Source

Network

1. FLUS Discovery Request

3. FLUS Discovery Response 

2. A list of FLUS 

Sinks is selected 

based on discovery 

criteria


image3.emf



FLUS
Source



FLUS 
Sink



1. FLUS Capability Exchange Request



3. FLUS Capability Exchange Response 



2. The FLUS Sink 
sends information its 



media handling 
capabilities 










FLUS

Source

FLUS 

Sink

1. FLUS Capability Exchange Request

3. FLUS Capability Exchange Response 

2. The FLUS Sink 

sends information its 

media handling 

capabilities 


