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Introduction
One realization of FLUS [1] relies on IMS and can be implemented as an extension of an MTSI [2] client. In particular, the FLUS sink can be a regular MTSI client or it can be an IMS Application Server (AS) that acts as an MTSI client. The latter will be denoted as FLUS IMS AS in this contribution.

IMS provides tools for the MTSI client to discover the S-CSCF that will serve it using the I-CSCF and DNS queries. When using FLUS, an IMS-based FLUS source needs to discover the FLUS IMS AS that will be able to satisfy the requirements of that particular session. The S-CSCF will route the initial INVITE to the FLUS Sink that is known to satisfy the requirements from the source. Further negotiation with the FLUS sink will then take place.  
FLUS Control in IMS-based Solution
 System Configuration
Introduction
In an IMS-based FLUS system, the control plane FLUS-C enables the selection and configuration of a FLUS Sink for the reception of media data from a FLUS session. 

In order to select the FLUS Sink for a particular FLUS session, the FLUS source may:
· already know the FLUS Sink, e.g. in the case of an end-to-end MTSI session with an MTSI client or through provisioning
· discover the FLUS Sink using DNS SRV and/or NAPTR RRs 
· rely on the S-CSCF to select the appropriate FLUS Sink based on the included request headers

In the following, a description of each of these alternatives is provided.
FLUS Management Object
The FLUS Management Object shall haven a Management Object Identifier: “urn:oma:mo:ext-3gpp-flus:1.0”. The MO shall be compatible with OMA Device Management protocol specification version 1.2 and above as described in [OMA-ERELD_DM-VI].

The following nodes for FLUS configuration are defined:

Node: /<X>
This interior node specifies the unique object id of a FLUS management object. The purpose of this interior node is to group together the parameters of a single object. 
-	Occurrence: ZeroOrOne
-	Format: node
-	Minimum Access Types: Get
The following interior nodes shall be contained if the FLUS sink in the terminal supports the FLUS Management Object. 
/<X>/Sink/<X>
This node is a collection of information about a FLUS Sink
-	Occurrence: OneOrMore
-	Format: node
-	Minimum Access Types: Get
/<X>/Sink/<X>/SIPURI
This leaf node provides the SIP URI for the FLUS Sink that is described by the parent node.
-	Occurrence: One
-	Format: string
-	Minimum Access Types: Get

/<X>/Sink/<X>/Capabilities
This leaf node provides a URL to the XML document that describes the capabilities of the FLUS Sink. The document shall follow the syntax and semantics described by the data model. 
-	Occurrence: ZeroOrOne
-	Format: string
-	Minimum Access Types: Get

DNS Discovery of FLUS Sink
If discovery is performed using DNS, a DNS SRV RR request shall be sent to the DNS server using the pre-provisioned FQDN: flus.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org.

The response shall contain a list of one or more FLUS sinks that are recommended by the network. A TXT RR record should be included to provide a corresponding capability URL for each of the included FLUS Sinks in the SRV RR response.
Network-selected FLUS Sink
The UE may be provisioned with a FLUS URI, e.g. sink@flus.mnc<MNC>.mcc<MCC>.pub.3gppnetwork.org, in which case, the selection of the FLUS Sink is performed transparently by the S-CSCF. 
To assist the S-CSCF with the correct routing of the SIP INVITE request, additional information may be provided as part of the request URI. 

The following tag is defined for this purpose: “flus-requirements” and the value shall be a URL that points to a document that describes the data model. 
Session Establishment
General
The FLUS media session is identified as an MTSI call, (identified by ‘P-Preferred-Service’ and ‘P-Asserted-Service’ SIP headers having the ICSI value “urn:urn-7:3gpp-service.ims.icsi.mmtel”), as defined by TS 24.173 clause 5.1. This will allow fallback to a non-FLUS MTSI call when a FLUS MTSI UE calls a regular MTSI UE.
NOTE:	Since the indicated service is regular MTSI, service identification cannot trigger any FLUS-specific network features such as different QoS handling, but other triggers must be used for such network features. Those triggers are TBD.
When an MTSI FLUS media session is contributing to a downlink distribution system, the FLUS sink shall include the “isFocus” tag in its SIP signalling (just as for a non-FLUS MTSI conference node). This indicates to the FLUS source MTSI UE that the FLUS sink is not another FLUS MTSI UE.
With regards to the high-level FLUS reference architecture as shown in clause XX of the permanent document, depicting the Control and User plane sub-functions of the FLUS source and FLUS sink, and the associated reference points F-C and F-U, the following conclusions can be derived:
· When the FLUS Source targets media delivery to a regular MTSI UE as the FLUS sink, no F-C procedures are applicable;
· F-U will include the IMS/SIP signalling for the MTSI/IMS-based FLUS media session establishment;
· F-U will include exchange of session parameters via SDP, which will also trigger the Bearer Service establishment with the requisite QoS.
SDP Extensions
An IMS-based FLUS session is established in the same way as a regular MTSI session using a SIP INVITE message. The SDP shall include at least one sendonly media session. Furthermore, to identify that media session as a FLUS session, each FLUS media line shall contain an attribute “a=3gpp-flus” with the following ABNF sytax:

FLUS-attribute = "a=3gpp-flus:" stream-id SP "configuration=" config
stream-id = 1*5DIGIT; provides an identifier of this FLUS component
config = <base64-encoded value>; provides a configuration of the current FLUS component as a base64 encoded json representation of the data model as described in section X.

An example of the initial SIP INVITE with the SDP offer is provided here:
	INVITE sip:flusB@flus.mnc12.mcc14.pub.3ggpnetwork.org;flus-requirements=http://flus.example.com/rig/12/datamodel.json SIP/2.0
   Via: SIP/2.0/UDP here.com:5060
   From: UE <sip:UE@example.com>
   To: FLUSSink <sip:flus@flus.mnc12.mcc14.pub.3ggpnetwork.org>
   Call-ID: 12345601@example.com
   CSeq: 1 INVITE
   Contact: <sip:UE@100.100.100.100>
   Content-Type: application/sdp
   Content-Length: 3457

m=video 48092 RTP/AVPF 104
b=AS:240
b=RS:0
b=RR:2500
a=rtpmap:104 H264/90000
a=fmtp:104 packetization-mode=0; profile-level-id=42e00c; \
     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==
a=sendonly
a=3gpp-flus:1 configuration= VGhhbmsgeW91IGZvciBkZWNvZGluZyB0aGlzLiBGTFVTIGlzIGF3ZXNvbWUu

m=video 48094 RTP/AVPF 104
b=AS:240
b=RS:0
b=RR:2500
a=rtpmap:104 H264/90000
a=fmtp:104 packetization-mode=0; profile-level-id=42e00c; \
     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==
a=sendonly
a=3gpp-flus:2 configuration= VGhpcyBpcyB0aGUgc2Vjb25kIGNvbXBvbmVudCBvZiB0aGlzIEZMVVMgZXhhbXBsZS4gVGhhbmtzLg==




2.2.2 FLUS Media Session
A FLUS media session is established and controlled by regular MTSI procedures, as specified by TS. 26.114, with the following modifications:
· Capability to send media is mandatory for a FLUS source, optional for a FLUS sink.
· Capability to receive media is optional for a FLUS source, mandatory for a FLUS sink.
· When an SDP “a=sendonly” media offer is received by a FLUS endpoint without receive capability for that media, the offered media description shall be rejected in the answer.
· When an SDP “a=recvonly” media offer is received by a FLUS endpoint without send capability for that media, the offered media description shall be rejected in the answer. 
· The entire media session shall not be rejected solely based on a media description being rejected, unless all media descriptions in the SDP are rejected.
· Every RTP media description shall include both an “b=AS” line and an “a=bw-info” line.
· Capability to send FLUS metadata (see clause 2.2.3 below) is mandatory for a FLUS Source, optional for a FLUS Sink.
· Capability to receive FLUS metadata is mandatory for a FLUS Sink, optional for a FLUS Source.
IMS-based User Plane 
2.3.1	FLUS Media Metadata
It can be assumed that exchange of some amount of FLUS media metadata is needed between FLUS Sink and FLUS Source. The amount of data and transport requirements such as timing for such data is currently TBD. It is even possible that different parts of such metadata have different transport requirements.
MTSI provides several different information transport possibilities, with varying suitability depending on characteristics and requirements for such metadata:
· When the amount of metadata is small:
· When the metadata is static after FLUS media session setup:
· New (or existing, depending on metadata contents) SDP attributes, and/or
· New (or existing, depending on metadata contents) SIP headers.
· When the metadata is dynamic, changing during the FLUS media session:
· New (or existing, depending on metadata contents) RTP Header Extensions, and/or
· New (or existing, depending on metadata contents) RTCP XR packets, and/or
· As part of the media data itself in the RTP payload.
· When the amount of metadata is large:
· When the metadata is static after FLUS media session setup:
· New SIP multipart body type, in addition to existing application/sdp body. NOTE: Probably practically limited in size to in the order of 1 K bytes, to avoid significant increase of call setup time, or increased load to IMS signalling channel, or
· Same as transport for dynamic metadata below.
· When the metadata is dynamic, changing during the FLUS media session:
· New, separate FLUS metadata channel based on some existing transport protocol (see below), and/or
· As part of the media data itself in the RTP payload.
The FLUS metadata format is TBD. One generic possibility is to define an XML schema, possibly encoded with JSON to limit the size.
Capability for verbatim transport of existing, standard, or proprietary metadata formats (possibly in addition to a FLUS native format) is TBD.
What transport and configuration that would be appropriate to use for a separate FLUS metadata channel, depends on the transport requirements, which are currently TBD. WebRTC datachannels are flexible, already defined for use in 3GPP context, and can be signalled in SDP. Possible use of WebRTC datachannel transport for a FLUS metadata channel is therefore elaborated further below.
A WebRTC datachannel is initiated by an SDP “m=application” line with “UDP/DTLS/SCTP” transport protocol and “webrtc-datachannel” format, as described in [draft-ietf-mmusic-data-channel-sdpneg]. Tentative FLUS metadata-specific “a=dcmap” parameters are listed below. All SDP “a=dcmap” parameters that are not explicitly listed below shall be set to default values and may therefore be omitted from the “a=dcmap” line:
· label=”FLUS metadata”
· subprotocol=”FLUS” (when using FLUS native metadata format)
· subprotocol=”<other identification>” (when using other metadata formats verbatim)
Capability to handle other subprotocol formats than “FLUS” in a WebRTC datachannel can be indicated and negotiated through “a=dcsa:<stream-id> accept-types:<type identification list>”. When offering subprotocol capabilities in addition to “FLUS”, such may use the same “m=application” media description, but shall use separate “a=dcmap” lines with stream-ids that are unique in the scope of the media description.
One example of metadata in the RTP payload is H.264/H.265 SEI messages.

Alternatively, a UDP or TCP-based data channel may be added to the FLUS session to convey timed metadata or media data in a custom way. A FLUS session may contain multiple data channels. Each data channel shall be described in the SDP as a separate media line with a media type “application”. The protocol identifier shall identify the transport protocol that is used for that data channel.

The details of the transport protocol on top of UDP or TCP are out of scope of this document and are dependent on the instantiation of FLUS.
2.3.2 	FLUS Media Control
Similar transport requirement considerations as for FLUS metadata apply to FLUS media control.
Media control in MTSI commonly uses RTCP CCM [RFC5104], except for speech mode signalling that is carried directly in the speech RTP payload. Assuming FLUS media control transport requirements are similar to MTSI media control requirements, media control for immersive media, such as e.g. receiver’s wanted viewport, should consider re-using, or defining an extension to RTCP CCM.
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2.3.3	Media Synchronization
RTCP SR shall be used for media synchronization between components that are delivered using RTP streaming. For media synchronization with FLUS components that are delivered using the data channel, data delivered over the data channel shall provide wallclock timestamps associated with each sample of data. 
Proposal
We propose to agree the content of section 2 to the permanent document. 
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