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Introduction
At the 3GPP-SA4#120-e, the Permanent Document for MeCAR v3.0.0 [1] was approved. The Permanent Document specifies AR/MR media type definition and real-time characteristics. The 5G_RTP Permanent Document v0.0.2 [2] also specifies the requirements tentatively, including reliability, traffic and direction of AR media types.
Based on the metadata definition and the description specified in MeCAR PD, the AR/MR metadata may be categorized into 3 class.
1. Device class: the metadata specifying the device capabilities and features such as FOV, camera information and projection information. The information is usually available at the beginning of an AR/MR session and may not change within an AR/MR session. 
2. Content class: the metadata describing the space or media object content such as scene description, spatial description, and 3D visual mode to be consumed by the user. The data size may be large (>10MB) and the information usually does not change frequently and may be event driven.
3. Interaction class: the metadata representing the user input and haptics such as user pose, viewport, gesture, body action, facial expression and AR anchor point. The interaction may trigger the event at the receiver side and the sender may expect low-latency response (50~1000ms). The interaction data size may be small, but the frequency could be high (>1KHz). The data transport may be continuously or may require burst transport. Depending on the applications, the interactive media types may be synchronized to each other, or synchronized to other media streams, and the reliability may be strict or not strict.
Table 1 is the metadata categories and the characteristics
[bookmark: _Ref116549623]Table 1 Metadata categories
	
	Device class
	Content class
	Interaction class

	metadata
	FOV, camera information, projection information
	Scene description, spatial description, 3D visual mode
	AR anchor, user pose, viewport, gesture, body action, facial expression

	Data size
	Small
	Large (>10MB)
	Small

	Frequency
	Beginning of the session
	Low (event based)
	High (>1KHz) 

	Real-time
	Not timed
	Timed/Not timed
	Timed

	Latency
	
	
	50~1000ms

	Reliability
	reliable
	reliable
	reliable/unreliable

	Time Sync.
	N
	Y
	Y



Metadata transport
The device class metadata is usually static and available in advance. The metadata may be exchanged using SDP [3] framework for immersive real-time communication or IMS-based AR conversation stream respectively. 
The content class metadata may be transported over RTP [4] given its size and characteristics. The RTP payload type may indicate the specific media type such as scene description, spatial description, or 3D visual model. The assignment of an RTP payload type may be performed in a dynamic way and indicated in SDP media description lines. The RTP payload format may be refer to the corresponding IETF RFCs.
The real-time interaction metadata may be transported over RTP or WebRTC data channel, this document proposes the candidate solution for the interaction metadata transport over WebRTC data channel.
[bookmark: _Ref116556723]Real-time interaction metadata transport over data channel
For the streaming applications like gaming, the users receive the RTP packets from the server but may not send RTP packet to the server. The interaction metadata may be carried in WebRTC data channel [4] given the data size and low-latency requirements. A generic payload format is preferred to carry the real-time interaction metadata.
WebRTC data channel
In the WebRTC framework, communication between the parties consists of media (for example, audio and video) and non-media data. Media is sent using the SRTP, and non-media data is handled by using the Stream Control Transmission Protocol (SCTP) [5] as shown in Figure 1. 


[bookmark: _Ref116560586]Figure 1 WebRTC protocol stack
The priority associated with a media flow or data flow is classified as “very-low”, “low”, “medium”, or “high” in the API. WebRTC implementations may attempt to set QoS on the packet sent according to the guidelines in [6].
The SCTP provides the following features for transporting non-media data between browsers:
•	Support of multiple unidirectional streams
•	Ordered and unordered delivery of user messages
•	Reliable and partial reliable transport of user message
An SCTP packet is composed of a common header and chunks. A chunk contains either control information or user data. The SCTP packet format is shown below:
[image: ]
Figure 2 SCTP packet format
The common header field includes a source port number, a destination port number, a verification tag and checksum, as shown in Figure 3. 
[image: ]
[bookmark: _Ref116560909]Figure 3 SCTP common header format
Each chunk is formatted with a chunk type field, a chunk-specific Flag field, a Chunk Length field, and a value field as shown below.
[image: ]
Figure 4 SCTP chunk field format
SCTP defines a number of chunk types, and one of the types is Payload Data (DATA) when chunk type is 0. The payload data format is shown in Figure 5. The U bit indicates unordered data chunk; B and E bit indicate the fragmented user message; the payload protocol identifier represents an application specific protocol identifier and is passed to SCTP by its upper layer and sent to its peer.
[image: ]
[bookmark: _Ref116561431]Figure 5 SCTP chunk payload data type format
OpenXR 
OpenXR is an API for XR applications. OpenXR is the interface between an application and an in-process or out-of-process "XR runtime system", or just "runtime" hereafter. The runtime may handle such functionality as frame composition, peripheral management, and raw tracking information. Figure 5 illustrates the OpenXR API for the XR applications and XR devices.
[image: Diagram

Description automatically generated]
[bookmark: _Ref116553185]Figure 5 OpenXR API
OpenXR defines API extensions to supports various input actions and haptics, such as hand tracking (Figure 6), palm pose (Figure 7), keyboard tracking, facial tracking (Figure 8), and controllers for various devices.
[image: ]
[bookmark: _Ref116553850]Figure 6 OpenXR XR_EXT_hand_tracking
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[bookmark: _Ref116553863]Figure 7 OpenXR XR_EXT_Palm_pose
[image: ][image: ][image: ]
[bookmark: _Ref116553873]Figure 8 OpenXR XR_HTC_facial_tracking
It would be beneficial to have a generic WebRTC data channel payload design for the metadata transport to accommodate the existing metadata structure defined in the specifications like OpenXR.
Data channel for interactive metadata
The WebRTC data channel may be used to convey real-time interactive metadata. 
It is proposed to use Payload Data chunk to carry the metadata, the candidate format is show below. 
0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|    Type = 0   | Reserved|U|B|E|           Length              |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                             TSN                               |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|      Stream Identifier S      |    Stream Sequence Number n   |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                 Payload Protocol Identifier                   |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|        metadata type          |    metadata attributes        |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
\                                                               \
/              Metadata Payload Data (seq n of Stream S)        /
\                                                               \
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The payload protocol identifier can be used to indicate the protocol such as OpenXR.
16-bits metadata type field may indicate the metadata type specified in the payload protocol.
16-bit metadata attributes field may indicate the metadata attributes such as time synchronization and reliability.
SCTP does not carry timestamp information. OpenXR defines a 64-bit signed integer representing nanoseconds (XrTime) and associates it to the APIs. For the payload protocol that does not define timestamp, a timestamp field may be added to the chunk user data section as below.
0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|    Type = 0   | Reserved|U|B|E|           Length              |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                             TSN                               |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|      Stream Identifier S      |    Stream Sequence Number n   |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                 Payload Protocol Identifier                   |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                           timestamp                           |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|        metadata type          |    metadata attributes        |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
/              Metadata Payload Data (seq n of Stream S)        /
\                                                               \
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
Proposal
It is requested to include clause 3 of this document in the permanent document and take them into account in the discussion of IRTCW and related topics. 
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