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1 Introduction
The Video Telephony Robustness Improvements (VTRI) work item addressed the specification of the guidelines and requirements to improve the video error robustness in TS 26.114 [1]. This document discusses additional tools that can provide more advanced video error robustness to TS 26.114.

2 Discussion of additional error robustness tools
The VTRI work item addressed the behavior of the sender and the receiver to PLI and NACK messages. PLI and NACK messages offer basic error resiliency mechanism (ER). The performance of ER mechanisms varies with end-to-end delay, loss rates/patterns, and channel bandwidth.
Additional feedback messages such as RPSI [4] that are currently not supported in TS 26.114 can offer more efficient error recovery mechanisms. RPSI messages provide more certainty on the availability of a particular reference picture on the receiver side that might be available also on the sender side. Sender and receiver work together to enable efficient error recovery. It has ACK and NACK modes of operation. In the NACK mode, the receiver upon detection of an error indicates to the sender which reference frame it wants the sender to use for error recovery. This provides certainty to the sender on the availability of a common reference picture. The sender can make a more informed decision how to respond to the feedback message. In the ACK mode of operation, it indicates which reference pictures the receiver has correctly received to the sender.

In addition to feedback messages transport layer methods like Forward Error Correction (FEC) and packet retransmission can provide very efficient and/or robust error recovery.  Forward Error Corrections (FEC) schemes such as RFC 5109 [2] can provide a mechanism that balances video quality and end-to-end delay. FEC schemes can provide a solution that can easily adapt to varying channel conditions. Retransmission (RFC 4588) [3] can provide efficient error correction, particularly when the loss rate and network transit time are both low through NACK messages. In the retransmission case, the reported missing packets are retransmitted for error recovery. Temporal scalability provides the means to allocate source bits to different layers that makes it suitable for unequal error protection. By introducing a layered coding structure, propagation of errors is confined within layer hierarchy at the expense of additional bits. Use of temporal scalability together with unequal error protection mechanisms, possibly in combination with above-mentioned schemes provides a balance between FEC only scheme and non-FEC schemes. 
Studies and specification work on the additional feedback messages and other error correction mechanisms should be handled in another work item that targets for Release 13.
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