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1 Introduction

At the previous meetings, results of evaluation of HEVC compared to AVC in 3GP-DASH test conditions were presented. Furthermore, it was also agreed that for PSS and MBMS, the results for 3GP-DASH should be sufficient and no further tests need to be done. This document proposes test conditions for evaluation of HEVC compared to AVC for MTSI and MMS.

The test conditions are briefly summarized as follows (compared to test conditions for evaluation of HEVC in 3GP-DASH):

· 
For MMS, the test conditions proposed are similar to the tests we did for 3GP-DASH. To reflect reduction in complexity, we suggest restricting the number of reference picture in each reference picture and also the motion vector search range. HEVC Main profile and AVC High profile are used.

· 
For MTSI, low-delay conditions (where the decoding order is the same as the output order) are used with the IPPP prediction structure is used. The motion vector range and number of pictures in the reference picture lists are also restricted similarly. No random access pictures are used other than the first picture in the stream, and only P-pictures are currently used for other pictures. MTU size matching (500 bytes) is used and to simulate behavior in lossy conditions (~1%). For HEVC, the Main profile is used, and for AVC both the Constrained Baseline profile and the High profile are used.

1.1 Suggested test conditions for MMS

General testing settings

The general testing parameters as listed in Table 1 in Section 6.2.1 of S4-130861 (TR26.9xx-HEVC-v0.1.0) apply.
Test sequences

The test sequences as described in Section 6.2.2 of S4-130861 are used. Results based on additional test sequences are welcome but not required.

Encoding settings

· Profile

HEVC Main profile and AVC High profile are used.

· QP configuration

Fixed QP configuration must be used, i.e., rate control must not be used, to avoid uncertainty due to different rate control algorithms. Cascaded QP setting (e.g. higher QP for P pictures than I pictures, higher QP for B pictures than P pictures, and higher QP for higher temporal level than lower temporal level in hierarchical coding structures) is allowed. Similar QP cascading strategy is used for both HEVC and AVC.

· GOP structures

Hierarchical B coding structures with GOP size of 8 is used for both HEVC and AVC.

· Number of reference pictures

The number of reference pictures in each reference picture list is set equal to 1. The evaluation with more reference pictures in the reference picture list is welcome.

· RAP pictures

Two types of tests will be performed that uses open GOP or closed-GOP configuration for random access. For closed-GOP test, RAP pictures are IDR pictures for both HEVC and AVC. For open-GOP test, RAP pictures are clean random access (CRA) pictures for HEVC and open-GOP intra pictures (indicated by recovery point SEI messages) for AVC. The first picture is an IDR picture for both HEVC and AVC for both tests.

· RAP distance

RAP periods of 1 and 2 seconds are required to be tested. In cases when the GOP structure and the frame rate combination is not convenient to generate exact RAP periods of 1 or 2 seconds, the RAP period is required to be adjusted to be as close as possible to the target RAP period. For example, for GOP size 8 and 30 fps, the RAP period is required to be of 4 GOPs for the target RAP period of 1 second, and 8 GOPs for the target RAP period of 2 seconds.

· Temporal scalability

Temporal scalability (with 4 temporal sub-layers) is enabled for both HEVC and AVC

· Motion vector search range

The motion vector search range, in units of integer samples, is restricted to 32
· Rate-distortion optimized quantization (for HEVC)
Rate-distortion optimized quantization is not used for HEVC.

1.2 Suggested test conditions for MTSI

General testing settings

The general testing parameters as listed in Table 1 in Section 6.2.1 of S4-130861, excluding the RAP distance parameters, are recommended evaluations of HEVC for MTSI.

Test sequences

The JCT-VC test sequences as described in Section 6.2.2 of S4-130861 are used. Results based on additional test sequences are welcome but not required.

Encoding settings

· Profile

HEVC Main profile and AVC Constrained Baseline profile (thus CAVLC must be used while CABAC cannot be used, and 8x8 transform cannot be used) are used. Evaluation comparing the performance of HEVC Main profile and AVC High profile is also required.
· QP configuration

Fixed QP configuration must be used, i.e., rate control must not be used, to avoid uncertainty due to different rate control algorithms. Cascaded QP setting (e.g. higher QP for P pictures than I pictures, higher QP for B pictures than P pictures, and higher QP for higher temporal level than lower temporal level in hierarchical coding structures) is allowed. Similar QP cascading strategy is used for both HEVC and AVC.

· GOP structures

The IPPP coding structure, wherein the first picture in the bitstream is an IDR picture and the rest are P pictures, and the decoding order equals the otuput order, is used for both HEVC and AVC. The prediction structure for the case with temporal scalability support is illustrated in Figure 1. We suggest the group to discuss and decide whether low-delay B slices (in the coding structure wherein the first picture in the bitstream is an IDR picture and the rest are P or B pictures, and the decoding order equals the otuput order) should be tested too.
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Figure 1: IPPP prediction structure with temporal layered prediction under low-delay conditions
· Temporal scalability

Both cases with temporal scalability not enabled and with temporal scalability with 3 temporal sub-layers and enabled are tested, for both HEVC and AVC. See the "prediction structure" item below.
· Number of reference pictures

The number of reference pictures in the reference picture list is set equal to 2. The evaluation with more reference pictures in the reference picture list is welcome.
· Prediction structure

Different prediction structures are used to test different conditions.
1) Case 1: Temporal scalability is not supported The previous two pictures in decoding order is always used for prediction.
2) Case 2: To test conditions with packet losses. Temporal scalability with 3 temporal sub-layers is supported. Each picture picA occurring at (or immediately after) the end of one second intervals (the first interval begins from the first picture, which is an IDR picture), uses the picture that precedes the output time of picA by roughly 300 ms and that belongs to the same or a lower temporal sub-layer as the reference picture for prediction. For all other pictures, the two pictures preceding in decoding order that belong to the same or a lower temporal sub-layer are used for prediction.
· MTU size matching

Multiple slices are allowed. The size of each slice in a picture is set to 500 bytes, with the exception that the last slice in each picture is allowed to have a lower size.

· Motion vector search range

The motion vector search range, in units of integer samples, is restricted to 32.

· Rate-distortion optimized quantization (for HEVC)
Rate-distortion optimized quantization is not used for HEVC.
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