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Functionality addressed
This CE addresses the improvement of the coding efficiency of CAVLC for SVC layer according to requirement 13 (coding efficiency performance).
Description of approach 
Tool 1: VLC for 8x8 transform FGS [JVT-Q057] 

A brief summary is as follows. See the JVT-Q057 and JVT-Q040 for details. 

To encode significant pass as VLC, Run-level coding is not incorporated into 8x8 transform FGS in JVT-Q040. This proposal is composed of two stages. First one is an extension of run-level approach specified in JVT-Q040. The second one is separating encoding block according to 8x8 scan index. The following process shows how to encode significant pass 
Significant pass coding 
When encoding the significance pass, the encoder first checks to see whether there are any significant coefficients in the block remaining to be coded. If not, an EOB marker is emitted. Otherwise, coding of the block proceeds. 

Once a non-zero significance value is encountered, the number of coefficients coded in the cycle is coded using start-step-stop code with the value of m specified in the first-step-stop parameter mapping table, and the internal zero counter is reset. 

Symbols less than or equal to ‘m’ are encoded using an exponential Golomb (expGolomb) code. A symbol ‘C’ with value greater than ‘m’ is encoded in two parts: a prefix of ones, length
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and a “remainder” suffix of either 00, 01, or 10. For coefficient counts less than or equal to the EOB symbol determined from the EOB mapping, the symbol is decremented. 

A sign flag follows the coefficient count, as with CABAC. The magnitude of the terminating coefficient is assumed to be unitary.

Extension and Modification for 8x8 transform FGS
Our modification is focused on significance pass coding method. The other parts are same as described in JVT-Q040. In general, the value of run of 8x8 transform is larger than that in case of 4x4 transform. In this case, too large codeword is allocated. It causes poor performance. To avoid unexpected large codeword, we separate the scan into two parts according to 8x8 scan ordering. This described method is same as the concept of restriction of the run. The encoding process is as following 

· If scan8x8index < 32, 

Code the significant pass VLC coding and 
8x8 scan ordering is used in the significant pass coding.

· Else, 

Code the significant pass VLC coding and 
8x8 scan ordering is used in the significant pass coding.

Following Figure shows significant pass encoding flow according to scan ordering in 8x8 transform.
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\Figure 1: Significant pass encoding flow according to scan ordering in 8x8 transform.
Expected gains
The proposed VLC for 8x8 transform FGS coding scheme is expected to provide coding efficiency and bit-rate saving for FGS coding when VLC coding is used. The expected gains are about average 7% bit-rates saving in comparable PSNR value compared to JSVM 4 with enabling FRext mode.
Test Condition
Software
The JSVM 4 reference software released at the 17th JVT meeting will be used by all the participants to this CE. 
Test set

This CE defines the FGS Test Condition [1] with enabling FRext mode as the common set of test condition in order to evaluate the relative performance of the proposed tools.

Evaluation Criteria

Measure impact on bit-rate/PSNR and subjective quality using provided bit-rate/PSNR data. Compare bit-rate with CABAC and JSVM 4 reference software.

Verification

The proponents will provide all the participants to this CE with the modified JSVM4 software including their own proposal and the test configurations according the timeline. The participants will inspect the software to verify the proposal implementation. The partner of the corresponding proposal will verify the results by using the software and the test configurations.
Timeline

	Bangkok- 4w
	Formal description of the CE

	Bangkok–2w
	Submission of source code by the proponents

	Bangkok–1w
	Upload of contribution
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