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1. [bookmark: _Toc504713888]Introduction
In this contribution, we address objective 1 of the iRTCW work item, which is to develops APIs necessary to expose the functionality of these components to features, services, mobile operating systems and applications.
3GPP SA4 is working on real-time transport of immersive media to support applications such as XR conferencing services. One of the new features it is necessary to is cross-layer enhancement to optimize the real-time media delivery over 5G. Though the specification of the media codecs and formats are to be handled in MeCAR and 5G_RTP, this document describes the existing AVPF [1] feedback-based video recovery from packet loss errors and the potential cross-layer optimization, It would be beneficial to develop the APIs that will give the application access to the RTP optimizations.
1. Video error recovery
An example of AVPF based video error recovery is illustrated in Figure 1 using PLI and NACK messages. 


[bookmark: _Ref99564587]Figure 1. Video error recovery with PLI and NACK feedback messages.
In this example, the sender encodes a reference picture (blue) and transmits it. One or more of the packets belonging to this picture are lost. Receiver detects lost packets belonging to the blue picture upon receiving packets, and the receiver issues either a PLI or a NACK message. Sender receives the PLI or the NACK message, feeds this information to the encoder, which may respond by encoding the next picture either as an intra or inter picture. Receiver's decoder may continue to decode incoming pictures and opt not to render any corrupted pictures until the arrival of the recovery picture. 
Depending on the video data type and the coding structure, not every packet loss requires a corrective action to be taken by the sender hence the receiver does not have to report every packet loss. For AVC and HEVC codec, the packet loss of parameter sets, intra picture and reference picture may cause excessive artifacts or playback freeze at the receiver side. For new generation codec, the packet loss at slice level may be further analysed due to the new features introduced. The duration of error propagation depends on the feedback delay, which is at least a round trip time (RTT) between the video encoder and decoder.
1. Cross-layer optimization on error detection and correction
Comparing to AVPF based error report and retransmission, cross-layer assisted early error detection and recovery may be beneficial for the RTC applications to reduce the error recovery latency.


[bookmark: _Ref99564717]Figure 2. Cross-layer early error detection and recovery
Figure 2 is an example of cross-layer error detection and recovery, the gNB MAC layer may carry out error detection and correction through HARQ process and signal HARQ feedback to the UE peer entity. The UE MAC layer may notify WebRTC the erroneous packets directly to avoid error propagation, and the error recovery latency may be reduced since the encoder may generate a new key frame as soon as possible. 
WebRTC encoder, being aware of the coding structure and NAL unit type, may also provide an early notification to MAC layer directly to adjust MAC/PHY configuration to reduce the video UL latency. In addition, the encoder may further aggregate the information available at the MAC layer to infer the video link robustness and adjust the configurations to cope with the physical channel conditions, thus optimizing the instantaneous QoE with significantly higher responsiveness than available by AVPF scheme. 
1. Proposal
We propose to document the content into a permanent document and continue working on identifying the parameters and the necessary extensions of WebRTC API for cross-layer optimization.
1. References
[bookmark: _Ref99565343] IETF RFC 4585, “Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based Feedback (RTP/AVPF)”
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