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1. Introduction
This contribution describes creation of anchors and procedures for establishing the minimum performance requirements for video codecs.. We propose to create a baseline using a reference implementation (TBD) and outline steps that can be used to verify the performance of a test codec.
2. Procedures to create anchors and performance requirements
Video services are simulated assuming an RTP/UDP/IP transport. Only packet losses are considered. Bit errors are not considered, as UDP would discard packets with bit errors.

In principle, anchors are generated as follows:  

a) Encoded video anchor streams are generated utilizing the sequence, frame rate and bitrate combinations for all the specified services and video source clips described in the “Video Adhoc Group Database for Video Codec Evaluation” document. For each RTP packet generated, an overhead of 5 octets (typical size of an RTP/UDP/IPv4 header after RoHC) shall be taken into account. 
b) Packetization: Video encoders under test shall provide packetization as specified in 26.234, 26.235, and 26.346. Sequence parameter sets signaled in the beginning of the transmission are transmitted out-of-band and hence their packetization and lossy transmission are not simulated. For codec verification purposes, the first few RTP packets can include sequence parameter sets. The RTP packet loss simulator supports error-free transmission of these parameters.
c) Erasure simulation (Network simulator and loss patterns): The RTP packet loss simulator and error masks are as defined in the  “Video Adhoc Group Database for Video Codec Evaluation” 
d) De-packetization: Video decoders under test shall support de-packetization as specified in  26.234, 26.235, and 26.346.
e) Reconstructed video anchor clips: The de-packetized bit stream is fed to the decoder. The decoder must be able to decode bitstream with missing packets and apply appropriate error concealment technique.  
f) Objective quality metrics are described in the “Video Adhoc Group Database for Video Codec Evaluation” document. 
g) Reference software (TBD) provides encoding, packetization, depacketization and decoding support as described above in a, b, d and e, respectively.

h) For all the sequences, services and conditions specified in the “Video Adhoc Group Database for Video Codec Evaluation” document, video objective metrics are computed using the reference software (TBD) to establish the performance of a “golden” reference implementation for the given objective metrics.
i) The outcome of step h is used to derive minimum performance requirements for video codecs under test (for e.g. some tolerance thresholds).
3. Performance verification of a target implementation

For a performance verification purpose, the generic procedures shall be applied for testing as following:
1. Decoder implementation conformance testing: For each of the anchors generated by the reference TBD encoder, proponent shall decode each anchor with the test decoder and verify that the obtained objective metrics are same or better than those described in document S4-05xxxx. (Reference encoder and Test decoder are shown in Figure 1 labeled as “1”)

2. Encoder implementation conformance testing: Using the target encoder, anchors shall be created with the test encoder and decoded with the reference TBD decoder. Proponent shall verify that the obtained objective metrics are same or better than those described in document S4-05xxxx. (Test encoder and Reference decoder are as shown in Figure 1 as labeled by “2”)

3. Combined encoder and decoder implementation conformance testing: The test decoder decodes the output of the test encoder. Proponent shall verify that the obtained objective metrics are same or better than those described in document S4-05xxxx. (Test encoder and Test decoder are as shown in Figure 1 as labeled by “3”)

Note that the objective metrics are obtained by using the reference decoder to decode the output of the reference encoder (Reference encoder and reference decoder as shown in Figure 1 labeled by “0”).
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Figure 1: Conformance testing diagram
4. Conclusions and Recommendation
In this contribution,  we propose procedures for establishing i) anchors and ii) thresholds for objective metrics for  verifying the performance of a test video codec compared with that of a golden video codec implementation.

It is recommended to adopt the above to populate the unspecified entries in S4-AHVIC039.
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