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1 Introduction

Currently, the ITT4RT permanent document [1] includes an RTCP-based potential solution for indication of viewport information to enable viewport-dependent media processing and delivery. This is based on the use of RTCP feedback (FB) messages, with the details found in clauses 9.1 and 9.2 of the latest ITT4RT permanent document [1]. 
The appropriate low-delay and reliable operation to timely delivery of the changes in viewport orientation from the remote participants is critical for high quality VR experience. In that regard, some possible drawbacks of the RTCP-FB solution are also noted in the ITT4RT PD, summarized as follows: 
·    RTCP usually operates on the order of seconds. For example, the minimum transmission interval of RTCP is five seconds as stated in IETF RFC 3550 [9]. 
·    At the same time, RTCP feedback has fast modes such as immediate feedback and early RTCP feedback mode. 
·    However, there is a 5% rule for bandwidth usage for RTCP feedback and the RTCP interval depends on the group size or number of remote participants. If the group size or number of remote participants increases, the RTCP interval could also increase to maintain the 5% of total bandwidth usage. 
·    Consequently, it is not clear if RTCP can achieve the timely delivery of the changes in viewport orientation from the remote participants. 
·    Moreover, RTCP shares the same QoS characteristics as the RTP traffic, while QoS requirements associated with viewport information signalling may potentially necessitate a more reliable channel.

·    Another RTCP-FB drawback is the unreliable and out-of-order transmission due to its delivery over UDP. Instead, reliable and in-sequence transport of viewport information messages of vital importance for high quality VR experiences, either over TCP or UDP, e.g., via the SCTP protocol, and this motivates the search for alternative approaches.
In this contribution, we propose an alternative method for viewport information signalling based on the use of the WebRTC data channel that relies on SCTP/DTLS transport. The support for WebRTC data channel is currently present for both MTSI in TS 26.114 and IMS-based Telepresence in TS 26.223. 
2 Alternative Potential Solution 
9.x  Signaling of Viewport Information using WebRTC Data Channel

Viewport information signalling based on the use of the WebRTC data channel [5]. The support for WebRTC data channel is currently present for both MTSI in TS 26.114 and IMS-based Telepresence in TS 26.223. It runs over the “SCTP over DTLS” (Stream Control Transmission Protocol / Datagram Transport Layer Security) [3]-[4] protocol and is negotiated over the SDP [2]. The use of SCTP ensures the reliable and in-sequence delivery of the messages carrying viewport information. 
[I-D.ietf-mmusic-sctp-sdp] defines how to set the values of an "m=" line describing an SCTPoDTLS association, with the following SDP ‘proto’ field values:

   +---------------+----------     +----------------            +----------------------     +

   |     media        |   port         |      proto                     |         fmt                     |

   +---------------+----------    +-----------------           +----------------------      +

   | "application" | UDP port | "UDP/DTLS/SCTP" | "webrtc-datachannel"  |

   |                       |  value       |                                   |                                     |

   | "application" | TCP port  | "TCP/DTLS/SCTP" | "webrtc-datachannel" |

   |                       |  value       |                                   |                                    |

While both of the above configurations are allowed in [I-D.ietf-mmusic-sctp-sdp], it is expected that UDP/DTLS/SCTP will be used.
The SDP dcmap attribute associated with the "m=" line describing the SCTP over DTLS association used to realize the WebRTC data channel, with the values set as following:

   +----------+------------+------------+--------  +---------- +----------   +

   | stream-  |    sub-       |   label       | ordered | max-retr | max-time |

   |    id        |  protocol  |                  |              |                |                 |

   +----------+------------+------------+--------  +---------- +----------  +

   | Value of | "View-"   |   Appli-    | "true"    |   N/A      |   N/A       |

   | SCTP     | “port”       |   cation    |              |                 |                |

   |  stream   |                  |  specific  |              |                 |                |

   | used to   |                  |                 |             |                  |               |

   | realize    |                  |                 |             |                 |                |

   | the          |                  |                 |            |                  |                |

   | viewport |                  |                 |            |                  |                |

   | channel   |                  |                 |            |                  |                |

   +---------- +------------+------------+--------+----------   +----------  +

A new sub-protocol attribute “Viewport” is defined to indicate the use of the WebRTC data channel for the purpose of viewport information signalling. The ‘ordered’ parameter is set as true to ensure in-sequence delivery of the messages over the WebRTC data channel carrying viewport information.

Here’s an example use of the SDP to negotiate the signalling of viewport information using the WebRTC data channel:
           m=application 54111 UDP/DTLS/SCTP webrtc-datachannel

           a=sctp-port: 5000

           a=dcmap:2 subprotocol="Viewport";ordered=true

Accordingly, the new WebRTC data channel Protocol Value for Viewport (VP) information signalling may be registered with IANA as follows:
           Subprotocol Identifier:          Viewport
           Subprotocol Common Name:        Viewport
           Subprotocol Definition:       3GPP TS 26.114  

           Reference:                3GPP TS 26.114
Viewport information messages may be formatted using structures such as XML or JSON. Accordingly, an XML schema or JSON schema may be defined carrying the following information, as aligned with the RTCP-FB message structure in clause 9.2 of the ITT4RT permanent document:

· Viewport_azimuth: Specifies the azimuth of the centre point of the sphere region corresponding to the desired viewport in units of 2−16 degrees relative to the global coordinate axes. 

·  Viewport_elevation: Specifies the elevation of the centre point of the sphere region corresponding to the desired viewport in units of 2−16 degrees relative to the global coordinate axes. 

·  Viewport_tilt: Specifies the tilt angle of the sphere region corresponding to the desired viewport, in units of 2−16 degrees, relative to the global coordinate axes. 

·  Viewport_azimuth_range: Specifies the azimuth range of the sphere region corresponding to the desired viewport through the centre point of the sphere region in units of 2−16 degrees. 

·  Viewport_elevation_range: Specifies the elevation range of the sphere region corresponding to the desired viewport through the centre point of the sphere region in units of 2−16 degrees. 
· Timestamp: Specifies the timestamp of the last received RTP packet, toward associate the viewport information to the RTP media timeline
An example XML structure for a message carrying viewport information is shown below:

   <xs:complexType name="viewportMessageType" abstract="true">

     <xs:sequence>

           <xs:element name="sequenceNr" type="xs:positiveInteger"/>

   <xs:element name="azimuth" type="xs:positiveInteger"/>

           <xs:element name="elevation" type="xs:positiveInteger"/>

           <xs:element name="tilt" type="xs:positiveInteger"/>
           <xs:element name="azimuthRange" type="xs:positiveInteger"/>

           <xs:element name="elevationRange" type="xs:positiveInteger"/>
           <xs:element name="timestamp" type="xs:unsignedInteger"/>
     </xs:sequence>

     <xs:attribute name="protocol" type="xs:string" fixed="Viewport"

           use="required"/>

   </xs:complexType>

The sender may increment the sequence numbers by one for each new message sent, the receiver may remember the most recent sequence number received and send back an error message if it receives a message with an unexpected sequence number.
The potential response message may be defined the following example XML structure:

   <xs:complexType name="viewportResponseType">

      <xs:sequence>

       <xs:element name="responseCode" type="responseCodeType"/>

       <xs:element name="reasonString" type="xs:string" minOccurs="0"/>

      </xs:sequence>

   </xs:complexType>
3 Proposal
It is proposed to adopt the text in Section 2 in the ITT4RT permanent document. It is also proposed to amend clause 9.2 of the ITT4RT permanent document based on the additional drawbacks of the RTCP-FB method observed in Section 1 (last two bullets).
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