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Abstract 

This contribution is addition the example of FEC for streaming application.
----------------

1. Introduction

The Pro-MPEG Forum has approved an open standard, Code of Practice #3 (COP #3) as SMPTE standard 2022-1, to address the issues of transporting video over IP networks. One problematic IP network characteristic, burst packet loss, is caused by buffer and re-route issues. 
To reconstruct the missing or corrupted data on the fly without having to request a retransmission in the receiver devices, one of the Forward Error Correction at application layer, COP#3 FEC uses an exclusive-OR (XOR) method to generate redundant data for error correction.
Thus, COP#3 can be one of the examples of FEC for streaming application.
2. Proposal 
7.2.1 FEC for Streaming Applications
· SMPTE Specification 2022-1: Forward Error Correction for Real-time Video/Audio Transport Over IP Networks [SMPTE-2002-1 [SMPTE-2002-1]
· The Pro-MPEG COP3/SMPTE 2022 standard has been designed specifically to ensure that high quality video that is used by broadcasters for their most valuable live video feeds are able to be transported over these networks. COP #3 FEC can protect a video stream from a burst packet loss of up to 255 packets, which is suitable for most private, managed IP networks using QoS techniques such as MPLS, RSVP, and DiffServ. COP #3 FEC is available as the option within user datagram protocol (UDP)/IP network encapsulation, with real-time transport protocol (RTP) encapsulation. 
 The generation of FEC packets in the COP #3 standards is based upon a matrix defined by the parameters L and D. L represents the number of columns in the matrix, while D represents the number of rows. The standard defines the generation of two types of FEC packet: Column FEC and Row FEC. A FEC packet is generated by XOR of the media packets in a column or a row. Once generated, the Column FEC packets and Row FEC packets are transmitted along with the original media packets on 3 separate UDP ports to a Pro-MPEG COP #3 compliant receiving device.
While Pro-MPEG COP #3 FEC is adequate for most private IP links, it is not robust enough to handle the challenges associated with moving video over highly loss IP networks such as the Public Internet.
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