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Proposed solution

* Put the current picture into the reference picture list
* Mark it as LTRP before decoding
e Mart it as STRP after decoding

* |dentify the IBC mode by reference index

* Keep current SCM2.0 methods:
* BVD coding methods
* integer BV

e Benefits:

* Not extra flag (intra_bc_flag)
* Reused inter signaling without additional checks in the syntax table

* No additional check during deblocking
* No 4x4 block



Necessary contraints

* Collocated picture cannot be the current picture.

 |f constrained intra is enabled:

* IBC can use intra or IBC coded blocks for prediction
* TMVP cannot be used for IBC



Spec text simplification

coding unit( x0, y0, log2ChSize ) { Descriptor
if( transquant bypass enabled flag )
cu transquant bypass flag ae(v)
if( slice type = 1)
cu skip flag[ x0 ][ y0 ] ae(v)

nCbS = (1 << log2CbSize)

if( cu skip flag[ x01[y0 1)

prediction unit( x0, y0, nCbS, nCbS )

else {
—intra—bec—flagf-x0Jy0] acks
if( slice type !'= | &&lintra—be—flagl-x03y011h)
pred mode flag ae(v)

if( palette_mode_enabled flag && ChromaArrayType == 3 &&
CuPredMode[ X0 ][ y0 ] == MODE INTRA &&lLintra—be—flagf-x0-}y01)

palette mode flag[ x0 ][ yO ] ae(v)

if( palette mode flag[ x0][y0 1)

palette coding( x0, y0, nCbS)

else {

if( CuPredMode[ x0 ][ yO ] !'= MODE_INTRA-H-intra—be—flagf<04y01 ||
log2ChSize == MinCbL0g2SizeY )

part mode ae(v)

if( CuPredMode[ x0][y0] = = MODE_INTRA && lintra_be flagl x0 11v0 1) {

if( PartMode == PART_2Nx2N && pcm_enabled flag &&
log2CbSize >= Log2MinlpcmChSizeY &&

log2CbSize <= Log2MaxlpcmChSizeY )

pcm flag[ x0 7] yO ] ae(v)

if(pcm flag[ x01[y0 1) {

if( 'pcm flag[ x0][y0 1) {

if( (CuPredMode[ x0][y0] '= MODE_INTRA &&
I(PartMode == PART_2Nx2N && merge flag[ x0][y0])) ||
( CuPredMode[ X0 ][ Y0 ] == MODE_INTRA -&&intra—beflaghx04v61))

rgt root cbf ae(v)




Spec text simplification




Results
HEVC AMVP for Intra BC

All Intra Random Access Low delay B
GIY B/U RNV GIY B/U RNV GIY B/U RN

RGB, text & graphics with motion, 1080p -3.1% -4.7% -4.8% -4.6% -6.6% -6.6% -4.7% -6.3% -6.2%
RGB, text & graphics with motion,720p -1.7% -2.9% -2.8% -1.7% -3.2% -3.2% -1.4% -2.6% -2.6%
RGB, mixed content, 1440p -1.8% -2.3% -2.5% -1.4% -2.6% -2.8% -1.3% -2.3% -2.2%
RGB, mixed content, 1080p -1.1% -2.0% -2.1% -1.3% -2.7% -2.9% -0.9% -2.9% -3.3%
RGB, Animation, 720p 0.0% 0.0% 0.0% -0.1% -0.2% -0.2% 0.0% 0.1% 0.0%
RGB, camera captured, 1080p 0.1% 0.0% 0.1% -0.1% -0.1% -0.2% 0.0% 0.0% 0.0%
YUV, text & graphics with motion, 1080p -1.4% -3.0% -3.0% -4.5% -6.3% -6.3% -4.8% -6.4% -6.2%
YUV, text & graphics with motion,720p -1.3% -2.3% -2.5% -1.2% -2.6% -2.9% -1.1% -1.8% -2.3%
YUV, mixed content, 1440p -1.2% -2.0% -2.1% -1.2% -2.8% -2.7% -1.3% -2.9% -2.7%
YUV, mixed content, 1080p -0.8% -2.4% -2.4% -1.0% -3.7% -3.7% -1.5% -4.6% -5.8%
YUV, Animation, 720p 0.0% 0.0% 0.0% 0.0% -0.1% -0.2% 0.1% -0.3% -0.2%
YUV, camera captured, 1080p 0.1% 0.1% 0.1% -0.2% 0.1% 0.0% 0.0% -0.1% 0.1%
Enc Time[%] 113% 99% 99%

Dec Time[%] 95% 88% 92%

HEVC AMVP + CE1 Test 2.1 binarization for IBC

All Intra Random Access Low delay B
GIY B/U RN GIY B/U RNV GIY B/U RNV

RGB, text & graphics with motion, 1080p -3.4% -5.0% -5.1% -6.8% -8.8% -8.7% -7.4% -8.9% -8.8%
RGB, text & graphics with motion,720p -1.9% -3.0% -2.9% -2.1% -3.5% -3.6% -2.3% -3.3% -3.4%
RGB, mixed content, 1440p -1.8% -2.3% -2.5% -1.5% -2.6% -2.9% -1.1% -2.3% -2.5%
RGB, mixed content, 1080p -1.2% -2.1% -2.1% -1.3% -2.8% -2.9% -1.7% -3.6% -3.3%
RGB, Animation, 720p 0.0% 0.0% 0.1% -0.1% -0.2% -0.3% -0.1% -0.2% -0.1%
RGB, camera captured, 1080p 0.1% 0.0% 0.0% -0.1% 0.0% -0.2% 0.0% 0.0% 0.0%
YUV, text & graphics with motion, 1080p -1.7% -3.3% -3.3% -7.0% -8.7% -8.7% -7.8% -9.2% -9.1%
YUV, text & graphics with motion,720p -1.2% -2.3% -2.5% -1.9% -3.4% -3.6% -2.3% -3.4% -3.7%
YUV, mixed content, 1440p -1.2% -2.1% -2.3% -1.4% -2.9% -2.8% -1.4% -2.6% -2.7%
YUV, mixed content, 1080p -0.9% -2.4% -2.4% -1.1% -3.5% -3.5% -1.5% -5.6% -6.2%
YUV, Animation, 720p 0.0% 0.0% 0.0% -0.1% -0.4% -0.2% 0.0% -0.4% -0.5%
YUV, camera captured, 1080p 0.1% 0.1% 0.1% -0.1% 0.0% -0.2% 0.2% -0.1% 0.1%
Enc Time[%)] 109% 100% 100%

Dec Time[%] 92% 86% 88%




Results

SCM2.0 BVP with BV line buffer for IBC

All Intra Random Access Low delay B

GIY B/U RNV GIY B/U RNV GIY B/U RNV
RGB, text & graphics with motion, 1080p -3.1% -4.8% -4.9% -4.4% -6.4% -6.4% -4.6% -6.2% -6.1%
RGB, text & graphics with motion,720p -1.8% -2.9% -2.8% -1.7% -3.1% -3.1% -1.2% -2.5% -2.6%
RGB, mixed content, 1440p -1.8% -2.3% -2.6% -1.5% -2.6% -2.9% -1.4% -2.5% -2.6%
RGB, mixed content, 1080p -1.2% -2.1% -2.1% -1.3% -2.8% -2.9% -1.4% -3.0% -3.0%
RGB, Animation, 720p 0.0% 0.0% 0.0% -0.1% -0.2% -0.2% -0.1% 0.0% 0.0%
RGB, camera captured, 1080p 0.1% 0.0% 0.0% -0.2% -0.1% -0.2% 0.0% 0.0% 0.0%
YUV, text & graphics with motion, 1080p -1.4% -3.0% -3.0% -4.3% -6.2% -6.2% -4.7% -6.3% -6.0%
YUV, text & graphics with motion,720p -1.3% -2.3% -2.7% -1.3% -2.8% -3.0% -1.1% -2.3% -2.8%
YUV, mixed content, 1440p -1.2% -2.0% -2.3% -1.4% -2.9% -2.8% -1.4% -3.2% -2.9%
YUV, mixed content, 1080p -0.8% -2.4% -2.4% -1.0% -3.4% -3.8% -1.4% -6.0% -5.9%
YUV, Animation, 720p -0.1% -0.1% -0.1% -0.1% -0.3% -0.4% 0.1% -0.2% 0.1%
YUV, camera captured, 1080p 0.1% 0.1% 0.1% -0.1% 0.1% 0.0% 0.0% 0.0% 0.0%
Enc Time[%] 113% 102% 102%
Dec Time[%] 91% 89% 92%
SCM2.0 BVP with BV line buffer + CE1 Test 2.1 binarization for IBC

All Intra Random Access Low delay B

GIY B/U RNV GIY B/U RNV GlY B/U RNV
RGB, text & graphics with motion, 1080p -3.3% -5.0% -5.1% -6.5% -8.5% -8.4% -7.3% -8.8% -8.7%
RGB, text & graphics with motion,720p -1.8% -2.9% -2.9% -2.2% -3.6% -3.6% -2.2% -3.5% -3.4%
RGB, mixed content, 1440p -1.8% -2.4% -2.6% -1.5% -2.7% -2.9% -1.4% -2.7% -2.7%
RGB, mixed content, 1080p -1.2% -2.2% -2.1% -1.4% -3.0% -3.0% -1.6% -3.4% -3.8%
RGB, Animation, 720p 0.0% 0.0% 0.0% -0.1% -0.3% -0.3% -0.1% -0.3% -0.1%
RGB, camera captured, 1080p 0.0% 0.0% 0.0% -0.2% -0.1% -0.2% 0.0% 0.0% 0.1%
YUV, text & graphics with motion, 1080p -1.7% -3.3% -3.3% -6.7% -8.4% -8.4% -7.7% -9.1% -8.9%
YUV, text & graphics with motion,720p -1.5% -2.3% -2.8% -1.9% -3.2% -3.6% -2.3% -3.4% -4.2%
YUV, mixed content, 1440p -1.3% -2.2% -2.3% -1.4% -3.2% -3.0% -1.4% -2.8% -2.7%
YUV, mixed content, 1080p -0.9% -2.5% -2.5% -1.1% -3.8% -3.8% -1.9% -5.6% -5.6%
YUV, Animation, 720p 0.0% 0.0% -0.1% -0.1% -0.6% -0.4% -0.1% -0.8% -0.3%
YUV, camera captured, 1080p 0.1% 0.1% 0.1% -0.1% -0.1% -0.2% 0.2% 0.0% 0.1%
Enc Time[%] 115% 104% 106%
Dec Time[%] 95% 92% 95%




Results

SCM?2.0 BVP with line buffer (anchor) vs HEVC AMVP (test) for IBC on top of SCM 2.0

All Intra Random Access Low delay B
GlY B/U RNV GIY B/U RNV GIY B/U RNV

RGB, text & graphics with motion, 1080p 1.0% 1.0% 1.0% 0.6% 0.6% 0.5% 0.5% 0.4% 0.5%
RGB, text & graphics with motion,720p 0.5% 0.5% 0.5% 0.3% 0.2% 0.3% 0.2% 0.0% 0.1%
RGB, mixed content, 1440p 0.3% 0.3% 0.3% 0.2% 0.2% 0.2% -0.2% 0.2% 0.0%
RGB, mixed content, 1080p 0.4% 0.3% 0.4% 0.2% 0.3% 0.3% -0.1% 0.3% 0.1%
RGB, Animation, 720p 0.0% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1%
RGB, camera captured, 1080p 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% -0.1%
YUV, text & graphics with motion, 1080p 1.4% 1.4% 1.4% 0.7% 0.7% 0.7% 0.5% 0.4% 0.4%
YUV, text & graphics with motion,720p 0.7% 0.7% 0.6% 0.4% 0.5% 0.5% 0.1% 0.0% 0.3%
YUV, mixed content, 1440p 0.4% 0.4% 0.4% 0.3% 0.3% 0.4% 0.1% 0.4% 0.5%
YUV, mixed content, 1080p 0.5% 0.5% 0.5% 0.3% 0.2% 0.3% 0.6% 0.8% 1.0%
YUV, Animation, 720p 0.1% 0.1% 0.1% 0.0% 0.1% 0.1% -0.1% 0.1% -0.1%
YUV, camera captured, 1080p 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.1%
Enc Time[%)] 98% 99% 100%

Dec Time[%] 97% 96% 98%
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