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1 Background
At SA4#121 Huawei contribution S4-221341 proposing AR media type classification and transporting solution was agreed, and the content was integrated into the MeCAR PD (S4-221567) as clause 8 at the time. 
At SA4#123-e we found out that the clause 8 (it actually became clause 9 in newer versions of the PD) was removed from the PD in S4-230622. A separate email from the Rapporteur Emmanuel Thomas explains well the rational and the decision to move the said clause 8 to 5G_RTP:
“The decision to remove that clause was discussed in the context of S4-230211 at the last meeting. This is a contribution in which I was proposing to reshape and clean-up some of the content. In this TDoC S4-230211, I was not proposing to remove clause 9 but it was commented during presentation that : “Serhan: We should remove section 8 as the discussion belongs to 5G_RTP.” which was then confirmed by Saba in plenary (according to my own notes). Also note that clause 9 you refer to called AR data transport analysis, used to be clause 8 at the time of the minutes.
So from MeCAR perspective, we recognised that this clause was no longer relevant for the MeCAR PD but was taken care of in the RTC SWG.”
Taking into account the status of 5G_RTP and comments received during the discussion around S4-230776 at SA4#124, we are of the opinion that this contribution might be more suitable for inclusion into the IBACS PD. 

2 Proposal
Since this move of an agreed clause from the MeCAR PD to 5G_RTP was a decision made at the SA4 plenary, but the source thinks it be more suitable for IBACS PD, it is proposed that RTC SWG takes this into account, evaluates its merit and agrees to include this clause in Annex to the IBACS PD. 


Annex
The clause 9 from MeCAR PD follows:

[bookmark: _Toc128127160]9	AR data transport analysis
[bookmark: _Toc128127161]9.1	General
The real-time metadata may be transported over RTP [1] or WebRTC data channel [2] depending on its real-time traffic characteristics and application requirements, the candidate transport solutions are to be explored in 5G_RTP and IRTCW.
In line with clause 3.7.3, there are different transporting requirements for each AR/MR media, we consider two solutions, RTP and IMS (or WebRTC) data channel.
[bookmark: _Toc128127162]9.2	RTP/RTCP Solution
RTP/RTCP over UDP is used for real-time media transporting. Currently, RTP/RTCP is mainly used for audio/video media transporting, it is very mature.
[bookmark: _Toc128127163]9.2.1	RTP header extension
According to clause 5.3.1 of RFC3550 [3], 16 bits can be used for extension, the maximum length used for AR/MR media can be 65535 bytes. AR/MR media can be carried together with audio RTP packet because video may not be available. 
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
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |      defined by profile       |           length              |
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |                        header extension                       |
   |                             ....                              |

[bookmark: _Toc128127164]9.2.2	RTCP extension 
According to clause 6.7 of RFC3550 [1], RTCP packet with PT=APP can be used to send AR/MR media, which specifies subtype with the AR/MR media type. The maximum length can be 65535 bytes.
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
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |V=2|P| subtype |   PT=APP=204  |             length            |
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |                           SSRC/CSRC                           |
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |                          name (ASCII)                         |
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |                   application-dependent data                ...
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

[bookmark: _Toc128127165]9.2.3	New RTP media channel 
All AR/MR medias transmission will use this new media channel beyond audio/video channel. Considering different AR/MR media types may have different transporting frequency, a dynamic payload type is used for the new channel. To distinguish AR/MR media type, an extension on RTP header extension is needed. Here is an example:
SDP:
m=application 3238 UDP 100
a=rtpmap:100 xr-media
RTP:
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
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |      defined by profile       |           length              |
   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
   |             header extension: AR/MR media type                |
   |                             ....                              |

[bookmark: _Toc128127166]9.2.4 Summary

	
	Solution1: RTP header extension
	Solution2: RTCP extension
	Solution3: New RTP media connection

	Adv.
	Easy to extend
	1.Easy to extend
2. No need extra transmission path.
	1.Independent channel beyond audio and video.
2.All AR/MR media data transmission can reuse the new connection.

	Dis.
	 1.It will make the RTP header to be too big, which may bring new problems to audio packet transmission.
2. Some AR/MR media data such as scene description and 3D model are too large to fit into one RTP packet, and needs to be divided into multiple pieces for transmission. 
3. The application layer needs to add a flag in front of the AR/MR media data content to indicate the AR/MR media type. 
4. The AR/MR media transmission frequency should be the same with audio, which can’t meet the requirements for AR/MR media.
	1. RTCP packet will send with a limited interval (0.5s to 1.5s), can’t meet the requirement of AR/MR media transmission, for example the tracking frequency for gesture should be at least 1000Hz according to clause 4.5.1 of 3GPP TR26.998 [3].
2. Some AR/MR media data such as scene description and 3D model are too large to fit into one RTCP packet, and needs to be divided into multiple pieces for transmission.
3. RTCP packet will stop sending when the network is in congestion.
	1. Application level needs to map RTP header extension tag to AR/MR media type.



From the comparison above, it is easily to achieve a conclusion the only solution over RTP is using a new RTP media connection for AR/MR media transmission. 

[bookmark: _Toc128127167]9.3	Data Channel Solution
According to clause 6.5.5 of 3GPP TR 26.998 [3], IMS data channel can be used for AR/MR media (AR-specific data) transmission. IMS data channel over SCTP is derived from WebRTC data channel which is widely used web real-time communication.
Data channel can set flexible reliability modes for different streams id, by setting “max-retr” and “max-time” parameters (defined in RFC8864 [5]) in each a=dcmap during data channel establishment.
One approach is for the application to use stream id for different AR/MR media type identification. Here is an example:
m=application 1002 UDP/DTLS/SCTP webrtc-datachannel
a=max-message-size:100000
a=sctp-port:5000
a=setup:actpass
a=fingerprint:SHA-1 \
      4A:AD:B9:B1:3F:82:18:3B:54:02:12:DF:3E:5D:49:6B:19:E5:7C:AB
a=tls-id:abc3de65cddef001be82
a=dcmap:1001 subprotocol="http"; max-retr=3; max-time=10 //scene description
a=dcmap:1002 subprotocol="http"; max-retr=5; max-time=15 // AR Anchor
a=dcmap:1003 subprotocol="http"; max-retr=0; max-time=0 // User Pose
Note: “max-retr” parameter indicates the maximal number of times a user message will be retransmitted. “max-time” parameter indicates that a user message will no longer be transmitted or retransmitted after a specified lifetime. If both of the value are set to 0, it indicates the unreliable mode.
For the scenario that different AR/MR media type (for example, both no timed and partial timed media are used in an application) have different Qos requirements, the application can set different “3gpp-qos-hint” attribute defined in 3GPP TS 26.114 [4] for different stream id with different m line, an example is shown as follows:
m=application 1002 UDP/DTLS/SCTP webrtc-datachannel
a=max-message-size:100000
a=sctp-port:5000
a=setup:actpass
a=fingerprint:SHA-1 \
      4A:AD:B9:B1:3F:82:18:3B:54:02:12:DF:3E:5D:49:6B:19:E5:7C:AB
a=tls-id:abc3de65cddef001be82
a=dcmap:1001 subprotocol="http"; max-retr=3; max-time=10
a=3gpp-qos-hint:loss=0.001;latency=300

m=application 1002 UDP/DTLS/SCTP webrtc-datachannel
a=max-message-size:100000
a=sctp-port:5000
a=setup:actpass
a=dcmap:1002 subprotocol="http"; max-retr=5; max-time=15
a=3gpp-qos-hint:loss=0.002;latency=400

[bookmark: _Toc128127168]9.4	Summary
From the analysis above, both RTP and data channel solutions for AR/MR media transmission are available, a comparison is shown as below:
	
	RTP Solution: New RTP media connection
	Data Chanel Solution

	Adv.
	RTP protocol is mature for real time media transmission with low latency and high reliability mechanism
	1. The application can be decoupled from the terminal architecture, and the application can customize the transmitted data and data format, which can be expanded flexibly without terminal changes;
2. The application does not need to be pre-installed or built-in on the terminal.

	Dis.
	RTP extension is difficult, it needs chip support and to be open to upper layer applications.
	1. The delay of SCTP link establishment is large due to its 4RTTs interaction.
2. The forced SCTP over DTLS encryption and decryption performance is poor.
3.SCTP has no FEC mechanism.
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