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[101]
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[104]

[105]

[106]
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[107]
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[109]

[110]
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[112]

[113]
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[129]

[130]

[131]

[3%2]

sps_palette_enabled_flag equal to 1 specifies that pred_mode plt flag may be present
in the coding unit syntax. sps palette enabled flag equal to O specifies that
pred mode plt flag is not present in the coding unit syntax. When
sps_palette enabled flag is not present, it is inferred to be equal to 0. Additionally,
during the decoding of the coding unit (CU), a flag is enabled to indicate if the current
CU is coded in the palette mode.

1Y 7% 2E 32384, SPSll A sps_palette_enabled_flag A B 2~ @ A7}
AN 1dHEH 5 }]U} sps_palette_enabled ﬂag MBI QA= FYE 749
&35kA E Yetd = 8l o & , sps_palette_enabled_flag 2]
Fhol 191 4 - 'ELEHE SR IR o L s ‘/PE]r‘?zl g daL, ol Y F-4
2B zo A AA Yyl e 2HE 39 BEE A GeteA] oL E
e = A ®.(): pred_mode_plt_flag)E I /A 1
sps_palette_enabled_flag 2] %} ol 0¢] ZF ZHE 1Y
WERd 5= 1oL, o) Y F-Ul Al 2o M AA) 2H fulel el 2l E A
BB Hgshi=A i E UrEHHL A K. (o): pred_mode_plt_flag)E
S R A B 5 3l
3, o2, el = 2 Bl 7hg o] ol w4 (el

1]

owi
91;
)«
o 3

a

F

—

ot Al E 9}
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[132] [3%3]
coding_unit( x0, y0, cbWidth, cbHeight, cqtDepth, treeType, modeType ) { Descriptor
chType = treeType == DUAL_TREE_CHROMA? 1 :0
if(slice type '= I || sps_ibc enabled flag || sps_palette_cnabled flag) {

[133]

[134]

if( treeType '=DUAL_TREE CHROMA &&
'(((cbWidth==4 && cbHeight==4) ||
modeType == MODE TYPE INTRA ) && !sps ibc enabled (lag))

cu_skip_flag[ x0 ][ yO | ac(v)
if(cu skip flag[x0][y0]==0 && slice type = 1
&& !(cbWidth==4 && cbHeight==4) &&
modeType == MODE TYPE ALL)
pred_mode_flag ae(v)
if( ((slice type==1 && cu skip flag[ x0][y0]==0) ||
(slice type!I=1 &é& (CuPredMode[ chType |[x0][y0]!=MODE INTRA ||
(cbWidth==4 && cbHeight==4 &é& cu_skip flag[x0][y0]==0))))
&& cbWidth<=64 && cbHeight<=64 &&
modeType '=MODE_TYPE INTER &&

sps_ibc_cnabled flag && trecType != DUAL TREE _CHROMA )
pred_mode_ibc_flag ae(v)
if((((slice_ type == 1 || (cbWidth==4 && cbHeight==4) ||

sps_ibc_enabled flag) && CuPredMode[ x0 ][ y0 ] ==MODE_INTRA) ||
(slice type!=1 && !(cbWidth==4 && cbHeight==4) &&
'sps_ibc_cnabled flag && CuPredMode| x0 || y0 | = MODE INTRA)) &&
sps_palette enabled flag && cbWidth<=64 && cbHeight<=64 &&
&& cu_skip flag[x0][y0]==0 && modeType !=MODE INTER )

pred_mode_plt_flag ae(v)

b
5

if( CuPredMode[ chType ][ x0 ][ ¥0 ] MODE_INTRA ||
CuPredMode[ chType ][ x0 ][ yO ] MODE PLT){

if(treeType == SINGLE_TREE || treeType ==DUAL TREE LUMA ) {
if( pred_mode_plt_flag) {
if( treeType == DUAL_TREE_LUMA )
palette_coding( x0, y0, cbWidth, cbHeight, 0, 1)
else /* SINGLE TREE */

palette_coding( x0, y0, cbWidth, cbHeight, 0, 3 )

[SP

A7) 339 Alel o) gl AlEl A Q A (syntax elements) S ol off 3F
Al W8] 2 (semantics) = THr 3 49F o] YERE o= ST

[324]

)

kR

pred_mode plt flag specifies the use of palette mode in the current coding unit.
pred mode plt flag equal to 1 indicates that palette mode is applied in the current coding
unit. pred_mode plt flag equal to O indicates that palette mode is not applied in the current
coding unit. When pred_mode plt flag is not present, it is inferred to be equal to O.

When pred_mode_plt flag is equal to 1, the variable CuPredMode[ x ][ y ] is set to be equal
to MODE_PLT for x =x0..x0 + cbWidth — 1 and y = y0..y0 + cbHeight — 1.
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[135] A7 E 3R B 45 FEEH, Y F 5 Al 22l A pred_mode_plt_flag A1 ¥
847 I/A 2" E 5 It} pred_mode_plt_flag A1 B 2= @ A= & A
= ]

Fro] Y E REvt A=A oA RE Ve 5 Sl o & 50,
pred_mode_plt_flag®] #ko] 191 A9 FE R =7l dlA] 29 F4 9

[e)
A2 A A8kl pred_mode plt_flag®] ko] 091 45 @A 2 FHlo] ZHE

Bt 44H4 48e AN Yok,

[136] ol |, pred_mode_plt_flagt= & E I B =9| 718 of Fof] gk A

sps_palette_enabled_flag)E 7|HFC. 2 S /A I E = o). o & &
A

sps_palette_enabled_flag®] #to] 191 A5, HHE 2 =7}
pred_mode_plt_flag7} I}/ A -1 H = 4= Q)

[137] 3, pred_mode_plt_flagE 7|§Fo. 2 AR 2 F-Hlo s S E L&

A

Agsto] IS s 4 Qlr}. d & 591, pred_mode_plt_flag®] gko] 11 75
palette_coding() A ¥l 25 sp/Al1d @ sto 2, A 2 #Ylo e 2 E

= e A~
BEg A g5t B9 AL AYT 5 9

[138] Lo, & w5 ZHE g NEYnE urawjdr,
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[139] [3%5]
palette_coding( x0, y0, cbWidth, cbHeight, startComp, numComps ) { Descriptor

palettePredictionFinished = 0

NumPredictedPaletieEntries = 0

for( predictorEntryldx = 0; predictorEntryldx < PredictorPaletteSize[ startComp ] &&
!palettePredictionFinished &&
NumPredictedPaletteEntries| startComp | < palette_max_size; predictorEntryldx++) {

palette_predictor_run

ae(v)

if( palette_predictor run '= 1) {

if( palette_predictor_ run>1)

predictorEntryldx += palette_predictor_run — 1

PalcttcPredictorEntryRcuscFlags| predictorEntryldx | = 1

NumPredictedPaletteEntries++

1 else

palettePredictionFinished = 1

3

if( NumPredictedPaletteEntries < palette_max_size )

num_signalled_palette_entries

ae(v)

for( cIdx = startComp; cldx < ( startComp + numComps); cldx++)

for(i=0;i<num signalled palette_entries; i++)

new_palette_entries| cldx ][ 1]

ae(v)

if( CurrentPaletteSize| startComp | > 0)

palette_escape_val_present_flag

ae(v)

if( MaxPaletteIndex > 0 ) {

num_palette_indices minusl

ac(v)

adjust=0

for(1i=0;1 <= num palette_indices minusl; i++) {

if( MaxPaletteIndex — adjust > 0 ) {

palette_idx_idc

ac(v)

PaletteIndexIdc| i | = palette_idx_idc

)
5

adjust=1

b

copy_above_indices_for_final run_flag

ae(v)

palette_transpose_flag

ac(v)

}

if( treeType !'= DUAL_TREE_CHROMA && palette_escape val present_flag) {

if( cu gp delta enabled flag && !IsCuQpDeltaCoded ) {

cu_qp_delta_abs

ac(v)

if( cu_qp_delta_abs)

cu_qp_delta_sign_flag

ae(v)

Nt

}

if(treccType != DUAL TREE LUMA && palctte cscape val present flag ) {

if( cu_chroma qp offset enabled flag && !IsCuChromaQpOffsetCoded ) {

cu_chroma_qp_offset_flag

ae(v)

if( cu_chroma qp offset flag)
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cu_chroma_qp_offsct_idx

ae(v)

——

)
5

remainingNumlIndices = num_palette indices minusl + 1

PalcttcScanPos = 0

log2CbWidth = Log2( cbWidth )

log2CbHcight = Log2( cbHcight )

while( PaletteScanPos < cbWidth*cbHeightt ) {

xC = x0 + TraverseScanOrder| log2CbWidth ][ log2CbHeight || PaletteScanPos |[ 0 |

yC =y0 + TraverseScanOrder| log2CbWidth || log2CbHeight |[ PaletteScanPos ][ 1 ]

if( PaletteScanPos > 0) {

XxcPrev =
x0 + TraverseScanOrder[ log2CbWidth |[ log2CbHeight |[ PaletteScanPos— 1 ][ 0]

ycPrev =
y0 + TraverseScanOrder| log2CbWidth ][ log2CbHeight |[ PaletteScanPos — 1 ][ 1]

3

PaletteRunMinus1 = cbWidth * cbHeight — PaletteScanPos — 1

RunToEnd =1

Copy AbovelndicesFlag] xC [[yC =0

if( MaxPaletteIndex > 0 )

if( ( (!palette_transpose flag && yC>0) || (palette transpose flag && xC
>0))
&& CopyAbovelndicesFlag| xcPrev || ycPrev] == 0)

if( remainingNumlIndices >0 && PaletteScanPos < cbWidth* cbHeight — 1) {

copy_above_palette_indices_flag

ae(v)

CopyAbovelndicesFlag| xC |[ vC | = copv_above_palette_indices flag

Velse {

if( PaletteScanPos == ¢cbWidth * cbHeight -1 && remainingNumlIndices >
0)

Copy AbovelndicesFlag| xC [[yC =0

clse

CopyAbovcIndicesFlag] xC [[yC =1

3

if( CopyAbovelndicesFlag] xC |[yC] == 0){

currNumIndices = num_palette_indices_minusl + 1 — remainingNumIndices

PaletteIndexMap| xC |[ yC | = PaletteIndexIdc| currNumlIndices |

3

if( MaxPaletteIndex >0 ) {

if( CopyAbovelndicesFlag] xC |[yC] == 0)

remainingNumlIndices — =1

if( remaimingNumlndices >0 || CopyAbovelndicesFlag| xC || vC| !=
copy_above indices for final run flag) {

PaletteMaxRunMinus1 = cbWidth * cbHeight — PaletteScanPos — 1 —
remainingNumlIndices — copy_above_indices for final run flag

RunToEnd =0

if( PaletteMaxRunMinus1 >0 ) {

palette_run_prefix

ae(v)
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[141] if( (palettc_ run prefix>1) && (PalcttcMaxRunMinusl =
(1 << (palette_run_prefix—1))))
palette_run_suffix ac(v)
¥
¥
3
runPos = 0

[142]

while ( runPos <= PaletteRunMinusl ) {

xR =x0 + TraverseScanOrder| log2CbWidth || log2CbHeight || PaletteScanPos || O |

vR = y0 + TraverseScanOrder| log2CbWidth ][ log2 CbHeight ][ PaletteScanPos |[ 1 |

if( CopyAbovcIndiccsFlag xC ][ yC] == 0){

CopyAbovelndicesFlag] xR ][ YR =0

PaletteIndexMap| xR ][ yR | = PaletteIndexMap[ xC ][ yC |

}else {

CopyAbovelndicesFlag] xR ][ yR ]| =1

if( !palette_transpose flag)

PaletteIndexMap[ xR ][ yR | = PaletteIndexMap[ xR [[ YR — 1 |

else

PaletteIndexMap[ xR ][ yR ] = PaletteIndexMap[ xR — 1 ][ YR ]

¥

runPos++

PaletteScanPos ++

-

¥

if( palette_escape val present flag) {

for( cIdx = startComp; cldx < ( startComp + numConps ); cldx++)

for( sPos = 0; sPos < cbWidth* cbHeight; sPos++) {

xC = x0 + TraverseScanOrder| log2 CbWidth][ log2CbHcight || sPos ][ O ]

yC =y0 + TraverseScanOrder| log2CbWidth][ log2CbHeight ][ sPos ][ 1 ]

if( PalettelndexMap| cldx || xC || yC| == MaxPalettelndex ) {

palette_cscape val

ae(v)

PalcttcEscapcVal| cldx || xC || yC | = palctte_cscapc_val

e

)
5

7] 3% 59 Al 2ol 23

hYA
Al Y] A~ (semantics)i= Uo 3% 63 o] YERE 4= T}

‘
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[143]

[

3k6]

In the following semantics, the array indices x0, yO specify the location ( x0, yO ) of the top-
left luma sample of the considered coding block relative to the top-left luma sample of the
picture. The array indices xC, yC specify the location ( xC, yC ) of the sample relative to the
top-left luma sample of the picture. The array index startComp specifies the first colour
component of the current palette table. startComp equal to O indicates the Y component;
startComp equal to 1 indicates the Cb component; startComp equal to 2 indicates the Cr
component. numComps specifies the number of colour components in the current palette
table.

The predictor palette consists of palette entries from previous coding units that are used to
predict the entries in the current palette.

The variable PredictorPaletteSize| startComp | specifies the size of the predictor palette for
the first colour component of the current palette table startComp. PredictorPaletteSize is
derived as specified in Section 1.4

The variable PalettePredictorEntryReuseFlags| i | equal to 1 specifies that the i-th entry in
the predictor palette is reused in the current palette. PalettePredictorEntryReuseFlags| i |
equal to O specifies that the i-th entry in the predictor palette is not an entry in the current
palette. All elements of the array PalettePredictorEntryReuseFlags| i | are initialized to O.
palette_predictor_run is used to determine the number of zeros that precede a non-zero
entry in the array PalettePredictorEntryReuseFlags.

It is a requirement of bitstream conformance that the value of palette predictor run shall be
in the range of O to (PredictorPaletteSize — predictorEntryldx ), inclusive, where
predictorEntryldx  corresponds to  the  current position in the array
PalettePredictorEntryReuseFlags. The variable NumPredictedPaletteEntries specifies the
number of entries in the current palette that are reused from the predictor palette. The value

of NumPredictedPaletteEntries shall be in the range of O to palette_max_size, inclusive.

num_signalled_palette_entries specifies the number of entries in the current palette that

are explicitly signalled for the first colour component of the current palette table startComp.
When num_signalled palette entries is not present, it is inferred to be equal to 0.

The variable CurrentPaletteSize[ startComp | specifies the size of the current palette for the

first colour component of the current palette table startComp and is derived as follows:
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[144]

CurrentPaletteSize[ startComp ] = NumPredictedPaletteEntries +

num_signalled palette entries

The value of CurrentPaletteSize[ startComp | shall be in the range of 0 to palette max size,

inclusive.

new_palette_entries| cldx ][ i | specifies the value for the i-th signalled palette entry for the

colour component cldx.

The variable PredictorPaletteEntries| cldx |[ i | specifies the i-th element in the predictor

palette for the colour component cldx.

The variable CurrentPaletteEntries| cldx ][ i | specifies the i-th element in the current palette

for the colour component cldx and is derived as follows:

numPredictedPaletteEntries = 0
for(1=0; i <PredictorPaletteSize[ startComp [; i++)
if( PalettePredictorEntryReuseFlags[ i ]) {
for( cldx =startComp; cldx < ( startComp + numComps ); cldx++)
CurrentPaletteEntries| cIdx ][ numPredictedPaletteEntries | =
PredictorPaletteEntries[ cldx ][ 1]

numPredictedPaletteEntries++
)
for( cldx = startComp; cldx < (startComp + numComps); cldx++)
for(i=0; i <num_signalled palette entries[startComp]; i++)
CurrentPaletteEntries| cldx ][ numPredictedPaletteEntries +1 ] =

new_palette entries[ cldx ][ i ]

palette_escape val present flag equal to 1 specifies that the current coding unit contains
at least one escape coded sample. escape val present flag equal to O specifies that there are
no escape coded samples in the current coding unit. When not present, the value of

palette escape val present flag is inferred to be equal to 1.
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[145]

The variable MaxPaletteIndex specifies the maximum possible value for a palette index for
the current coding unit. The value of MaxPalettelndex is set equal to

CurrentPaletteSize[ startComp | — 1 + palette _escape val present flag.

num_palette_indices_minus1 plus 1 is the number of palette indices explicitly signalled or

inferred for the current block.
When num_palette_indices_minus] is not present, it is inferred to be equal to 0.

palette_idx_idc is an indication of an index to the palette table, CurrentPaletteEntries. The
value of palette_idx_idc shall be in the range of 0 to MaxPaletteIndex, inclusive, for the first
index in the block and in the range of 0 to ( MaxPalettelndex — 1), inclusive, for the

remaining indices in the block.
When palette idx _idc is not present, it is inferred to be equal to 0.

The variable PalettelndexIdc[i] stores the i-th palette idx idc explicitly signalled or

inferred. All elements of the array PaletteIlndexIdc[ i ] are initialized to O.

copy_above_indices for final run_flag equal to 1 specifies that the palette indices of the
last positions in the coding unit are copied from the palette indices in the row above if
horizontal traverse scan is used or the palette indices in the left column if vertical traverse
scan is used. copy above indices for final run flag equal to O specifies that the palette
indices of the last positions in the coding unit are copied from

Palettelndexldc| num_palette indices minusl .
When copy_above indices for final run flag is not present, it is inferred to be equal to O.

palette_transpose flag equal to 1 specifies that vertical traverse scan is applied for scanning
the indices for samples in the current coding unit. palette transpose flag equal to 0 specifies
that horizontal traverse scan is applied for scanning the indices for samples in the current
coding unit. When not present, the value of palette transpose flag is inferred to be equal to

0.

The array TraverseScanOrder specifies the scan order array for palette coding.

TraverseScanOrder is assigned the horizontal scan order HorTravScanOrder if
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[146]

palette transpose flag is equal to O and TraverseScanOrder is assigned the vertical scan

order VerTravScanOrder if if palette transpose flagis equal to 1.

copy_above_palette_indices_flag equal to 1 specifies that the palette index is equal to the
palette index at the same location in the row above if horizontal traverse scan is used or the
same location in the left column if wvertical traverse scan is used.
copy_above_palette indices flag equal to O specifies that an indication of the palette index

of the sample is coded in the bitstream or inferred.

The variable CopyAbovelndicesFlag[ xC ][ yC ] equal to 1 specifies that the palette index is
copied from the palette index in the row above (horizontal scan) or left column (vertical
scan). CopyAbovelndicesFlag] xC |[ yC ] equal to O specifies that the palette index is
explicitly coded in the bitstream or inferred. The array indices xC, yC specify the location
(xC, yC) of the sample relative to the top-left luma sample of the picture. The value of
PaletteIndexMap[ xC ][ yC ] shall be in the range of 0 to ( MaxPaletteIndex — 1), inclusive.

The variable PaletteIndexMap[ xC ][ yC ] specifies a palette index, which is an index to the
array represented by CurrentPaletteEntries. The array indices xC, yC specify the location
(xC, yC) of the sample relative to the top-left luma sample of the picture. The value of
PaletteIndexMap[ xC ][ yC ] shall be in the range of 0 to MaxPalettelndex, inclusive.

The variable adjustedRefPaletteIndex is derived as follows:

adjustedRefPaletteIndex = MaxPalettelndex + 1
if( PaletteScanPos > 0 ) {
xcPrev =
x0 + TraverseScanOrder| log2CbWidth ][ log2bHeight ][ PaletteScanPos — 1 ][ 0 ]
ycPrev =
y0 + TraverseScanOrder| log2CbWidth ][ log2bHeight ][ PaletteScanPos — 1 ][ 1 ]
if( CopyAbovelndicesFlag| xcPrev |[ ycPrev | == 0){
adjustedRefPalettelndex = PalettelndexMap| xcPrev || ycPrev | {
b
else {
if( !palette transpose flag )
adjustedRefPaletteIndex = PaletteIndexMap[ xC ][ yC — 1 ]
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[147]

else

adjustedRefPalettelndex = PaletteIndexMap[ xC — 1 ][ yC ]

j

When CopyAbovelndicesFlag[ xC ][ yC ] is equal to 0, the variable CurrPaletteIndex is

derived as follows:

if( CurrPaletteIndex >= adjustedRefPaletteIndex )
CurrPaletteIndex++

palette run_prefix, when present, specifies the prefix part in the binarization of

PaletteRunMinus1.

palette_run_suffix is used in the derivation of the variable PaletteRunMinus1. When not

present, the value of palette run_suffix is inferred to be equal to 0.

When RunToEnd is equal to 0, the variable PaletteRunMinus| is derived as follows:
— If PaletteMaxRunMinus] is equal to 0, PaletteRunMinus]1 is set equal to O.
— Otherwise (PaletteMaxRunMinus] is greater than 0) the following applies:

— If palette_run_prefix is less than 2, the following applies:

PaletteRunMinus 1=palette run_prefix

— Otherwise (palette_run_prefix is greater than or equal to 2), the following applies:

PrefixOffset =1 << ( palette_run_prefix — 1)
PaletteRunMinus1 = PrefixOffset + palette run_suffix

The variable PaletteRunMinus] is used as follows:

— If CopyAbovelndicesFlag[ xC ][ yC ] is equal to 0, PaletteRunMinus1 specifies the

number of consecutive locations minus 1 with the same palette index.

— Otherwise if palette transpose flag equal to 0, PaletteRunMinus]1 specifies the number
of consecutive locations minus 1 with the same palette index as used in the corresponding

position in the row above.
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[148]

[149]

[150]

[151]

[152]

[153]

— Otherwise, PaletteRunMinus1 specifies the number of consecutive locations minus 1
with the same palette index as used in the corresponding position in the left column.
When RunToEnd is equal to 0, the variable PaletteMaxRunMinus1 represents the maximum
possible value for PaletteRunMinus1 and it is a requirement of bitstream conformance that

the value of PaletteMaxRunMinus1 shall be greater than or equal to 0.
palette_escape_val specifies the quantized escape coded sample value for a component.

The variable PaletteEscapeVal| cldx ][ xC ][ yC ] specifies the escape value of a sample for
which PaletteIndexMap[ xC ][ yC | is equal to  MaxPalettelndex and
palette escape val present flag is equal to 1. The array index cldx specifies the colour
component. The array indices xC, yC specify the location ( xC, yC ) of the sample relative
to the top-left luma sample of the picture.

It is a requirement of bitstream conformance that PaletteEscapeVal[ cldx ][ xC ][ yC ] shall
be in the range of 0 to (1 << ( BitDepthy + 1)) — 1, inclusive, for cldx equal to 0, and in

the range of 0 to (1 << ( BitDepthc + 1)) — 1, inclusive, for cldx not equal to 0.
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[155]
[156

SPS(sequence parameter set)=

[157]
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[158] [3%7]
seq_parameter set rbsp() { Descriptor
sps_decoding_parameter_set id u(4)
min_qp_prime_ts_minus4 ue(v)

[159]

[160]

[161]

[162]

if{ chroma_format idc==3)

sps_palette_enabled_flag u(1)

}
7] 379 AlEl o) E g
Al wlE] 2

[3£8]

A 2§ A-(syntax elements) &0l off gt

(semantics)i= Uk 3E 87} gFo] vhERd 4= 3l

‘

i

min_qp_prime_ts_minus4 specifies the minimum allowed quantization parameter for
transform skip mode as follows:

QpPrimeTsMin =4 + min_qp_prime_ts_minus4

min_qp_prime ts minus4 is signalled in the SPS and is typically given by
6*(inputBitDepth — 8).

N7 372 3% 88 FZSHA, SPSOl Al min_qp_prime_ts_minus4 21 ¥l 2~ @ A7}
/A 2E HE = 91T min_qp_prime_ts_minus4 A B A~ Q A W3 7]
mxof thal 3-8 5= H A S s s e E ek = ok v 2E,
min_qp_prime_ts_minus4 A B~ QA E V[HEO 2 W3 A7 B oA o] A
A8} vhebv] B gh(oll: QpPrimeTsMin)©] =& 4= U} o & &
min_gp_prime_ts_minus4 2] kol 45 Ul g o 2 M & A FAF3) ghebv]E gh(el:
QpPrimeTsMin)& %53 5 1T,

Ak vk} ol SPSol| Al A 19 ® ¥ = min_qp_prime_ts_minus4 2 B}
AE VIREO 2 HE E B9 o] A7 o] gholl T gk QPi= U 3E 9¢ 7HAI
g5 ol =& vk S, 2 E R VR v sy g ol A
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[163]

[165]

[166]

[359]

— Otherwise (blsEscapeSample is equal to 1 and cu_transquant_bypass_flagis equal to 0),
the following ordered steps apply:

1. The quantization parameter qP is derived as follows:
— If cldx is equal to O,
qP = Max( QpPrimeTsMin, Qp'Y )
— Otherwise, if cldx is equal to 1,

qP = Max( QpPrimeTsMin, Qp'Cb)

— Otherwise (cldx is equal to 2),

qP = Max( QpPrimeTsMin, Qp'Cr)

2. The variables bitDepth is derived as follows:
bitDepth=(cldx == 0) ? BitDepthy : BitDepthc

3. The list levelScale[ ] is specified as levelScale[ k ] = { 40, 45, 51, 57, 64, 72 } with k
=0..5.

4. The following applies:

tmpVal = ( PaletteEscapeVal[ cldx || xCb +xL | yCb +yL | *
levelScale[ qP%6]) << (gP/6)+32) >> 6

recSamples[ x |[ y ] =Clip3( 0, (1 << bitDepth)— 1, tmpVal)

¥ 9E Frxotd, FYE B E9| o] A o] 5L glo] & Al sk 74 -5-9ll QP Ftol
L Yk 5, BHE R o] A7 o] 3 gholl & QP A<=t
min_qp_prime_ts_minus4 A ¥~ @ A5 7|HEO 2 S5 E = HE 7]
Tol A o] HA& FAks) shebnlE k(e QpPrimeTsMin)= 7|HWFO & 55

E} o ZAh, A7] & 9 YEFH upe) o], HYE Frof o] & ]O]j Fkell
) g QP+= QpPrlmeTst 2 s} v E Qp(FrF A ¥ A Qp'Y
ARnp XN 9 Qp'Cb = Qp'Cr) Toll A & #tos =55 4= :LF/]F_,
LY E RE9 o] 7o) gholl thik QPE 7|HE o & o] A7 o] 2 ghE E 5o
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[167]

[168]

[169]

[170]

palette_escape_val &= L EF = Q)
b 3E 100 A4 ¢f o] ZHE 39

ok A7) A8 2 2 A palette_escape_vali
S EEESREREY

-

3£10]

palette_coding( x0, y0, cbWidth, cbHeight, treeType ) { Descriptor

if( palette_escape val present flag) {

for( cldx = startComp; cldx < ( startComp + numComps ); cldx++) {

for( sPos = minSubPos; sPos < maxSubPos; sPos++ ) {

XC = x0 + TraverseScanOrder| log2CbWidth|[ log2CbHeight ][ sPos ][ 0 ]

yC = y0 + TraverseScanOrder| log2CbWidth][ log2CbHeight ][ sPos ][ 1 ]

if( !(treeType == SINGLE_TREE && cldx = 0 &&
(xC % SubWidthC != 0 || yC% SubHeightC = 0))){

if( PaletteIndexMap]| cldx [[ xC ][ yC] == MaxPaletteIndex ) {
palette_escape_val ae(v)
PaletteEscapeVal| cldx |[ xC ][ yC | = palette_escape_val

71 3109 A8 o] EEHE A8 Q A (syntax elements)E ol T gk

AT E] 2= (semantics) = THe: 3 110141 9} o] UrER 5= 9)

[3£11]

palette_escape_val specifies the quantized escape coded sample value for a component.

The variable PaletteEscapeVal[ cldx ][ xC ][ yC ] specifies the escape value of a sample for
which  PalettelndexMap[ xC ][ yC ] is equal to MaxPaletteIndex and
palette escape val present flag is equal to 1. The array index cldx specifies the colour
component. The array indices xC, yC specify the location ( xC, yC ) of the sample relative
to the top-left luma sample of the picture.

It is a requirement of bitstream conformance that PaletteEscapeVal| cldx ][ xC ][ yC ] shall
be in the range of 0 to (1 << ( BitDepthy ) ) — 1, inclusive, for cldx equal to 0, and in the
range of O to (1 << ( BitDepthc ) ) — 1, inclusive, for cldx not equal to 0.

71 10 R R 118 F2sh, 2o E 51 A B 2o A palette_escape_val
AEl 2 g A7F ol /A 1 S I Th palette_escape_val A B 2 9 4
FArst o] A o] 3 ghg vhER S Ak HE S, 3% 100 VHER A3t ol
A2 QA palette_escape_val®] 4k o] PaletteEscapeVal® 27 = 4~ 9] L, o]

PaletteEscapeVal-> Z#| E <19~ W (PaletteIndexMap)©] H ol | E
Q19 2~ (MaxPaletteIndex) ¢} %31 palette_escape_val_present_flag®] ¢ko] 11
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ME 9] o] A o] 3 L& YL 7 Utk o 7] A
palette_escape_val_present_flag2] gkl 191 7 -5-2F ¢, @ A CU9l doj=
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[171]  HE3H & EA oAM= HeE E Aol =5 A4 9 O}L o] = A|1Y ¥ 3= wrol-e
A etsich, T E Aol 2= FHY E ol B dEg M5, TUE Hol &9
Al = AP E Ve 5= ok A AA 2, B A ol A= Bl o] 49
A} (constant(s)) = | E Ao 25 Aolgto g T E o] AdEH N4-E
e 5= 9)
[172] Ao 2, £ i’ﬂE Alol == A B 2 @ 4 palette_max_size= WEFE 4 )31,

A Bl Q 4 palette_max_sizet™ A Al 2of t&f TLsAY = CU
Abol (5, CU W o] A 7)ol whet Aol &t £ 5 gt} ol & 5o, 2 E
Alo] Z(palette_max_size) = Z & E ) ]—59] A 5] 8 ¥ = od A2 e 5
a1, 312 AojE = At} & o 2, F 9 E Alo] Z(palette_max_size)v T U E
flo] 2] o) 58 ¥ olu B el 4 915, CU Aol =l whe} e F
120 A &} ko] Aol 4= Ut}
[173] 3%12]

if (cbWidth*cbHeight>=1024)
palette max_size is defined as 63
else if cbWidth*cbHeight>=256
palette max_size is defined as 31
else

palette max_size is defined as 15

[174] 7471 3% 1200 WA ZE E Abo] = 63, 31, 15 53 CU AFo] = 1024, 256 52
WA AR ARG A Y Woly, T E 2 A E 5 QT

[175] A AAjo 2, B E Aol 25 YER = A H.(4: palette_max_size) T 3E

130 A 9} o] SPSE Fate] Al-1dHE 4= gl
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[176] [3%£13]
seq_parameter _set rbsp( ) { Descriptor
sps_decoding_ parameter_set_id u(4)

[177]

[178]

[179]

[180]

[181]

[182]

if( chroma_format ide==3) {

sps_palette_enabled flag u(1)

if (sps_palette_enabled flag)

palette max_size u(6)

}
71 3 139] A o) 3 A e~ Q A (syntax elements) &l T g

Al 9 Y] A~ (semantics)i= U 3 149} o] Y e 4= Qi)

[3514]

palette_max_size specifies the maximum allowed index of the palette table, and shall be in

the range of 1 to 63 inclusive.

A7 13 2 3% 145 F28HA, SPSOl A palette_max_size A Bl A~ Q 47}
/A G HE = Q1T palette_max_size A Bl 2> @ A= T E Hol 59|
Bl = A9 AE e 4 LAz, 104 63 W o] H Y2 AgkE 5= Sl

o] o, palette_max_size AN Bl X Q 4~ T E Z =7} 71884 (enabled) o F-&
A A 8F7] 9 3F A 191 sps_palette_enabled_flag A1 Bl 2~ @ 425 7|HEo &
AN 2EHE = 9l ol & £, sps_palette_enabled_flag®] #to] 191 A $-(55,
g E BT 7R88 3 02 XA 5= A §-), palette_max_size 2 B 2~ Q@ A7}
A rdEE S AT

T, A AAE, EYE Aol =& U &= FH (e
log2_palette_max_size)x= U 3 15041 &} o] SPSE S5t Al 1d 4

AT,

[3£15]
seq_parameter set rbsp() { Descriptor
sps_decoding parameter_set id u(4)

if( chroma format idc==3) {

sps_palette_enabled_flag u(1)

if (sps_palette_enabled flag)

log2 palette max_size u3)
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[183] A7] 3159 Ale o] EEhE A2 Q A (syntax elements)E ol T gk
Al 9 Y] A~ (semantics)i= U 3 1694 &} o] YEE 4= 3t}

[184] [3%E16]

log2 palette_max_size specifies the log2 of (palette_max_size+1). palette max_size=(1<<
log2 palette max size)-1. palette max_size specifies the the maximum allowed index
of the palette table, and shall be in the range of 1 to 63 inclusive.

[185] A7 15 2 3% 168 238, SPSOl A log2_palette_max_size 2 B 2~ Q 47}
I/ 2D HE = T log2 palette_max_size N B~ @ A THE
AFo] 2 (=5, palette_max_size+1)2] log2 L2 WER 4= Slvt. whebA, 2 E
Hol &9 Htff &84 += ¥ ~E YEY = palette_max_size+=, (1<<
log2_palette_max_size)-1 = AlAtste] =52 4= a1, 194 63 U] HA=Z
Az 9

[186] ol ], log2_palette_max_size A Bl 2> @ A= | E F 7} 7}-8- 3] (enabled)

F& A A8H7] g A BQl sps_palette_enabled flag A ¥~ 8 45 7|[Hho =
AN 2EHE = 9l ol & £, sps_palette_enabled_flag®] #to] 191 A $-(55,
| E FE7F7Hgg A1 2 2 A A[8ks= 7 ), log2_palette_max_size 21 B 2~
227k shg/A 19 R E e,

[187]  HEi=, A A2, B E Afo]=E vEhf= A R(dl:
log2_palette_CU_size_THI1, log2_palette_max_size THI,
log2_palette_max_size_default)= T 3E 1794 £} o] SPSE &34
SEELER!

[188] [3%E17]

seq_parameter_set rbsp( ) { Descriptor
sps_decoding_parameter_set_id u(4)
if( chroma_format idc==3) {
sps_palette_enabled flag u(l)
if (sps_palette_enabled flag) {
log2 palette_ CU_size THI1 u(s)
log2 palette_max_size TH1 u(3)
log2 palette max_size default u(3)
}
}
[189]

71 3 179] A1 o) 3 A e~ Q A (syntax elements) &l T g
= I

Al 9l Y] A~ (semantics)i= Uho 3 189 4 &} o] YERE 4= 3t}
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[190]

[191]

[192]

[193]

[194]

[195]

3t 18]

log2_Palette_CU_size_TH1 specties the log2 of the size limit of palette max size
THI1. Palette CU size TH1=1<< log2 Palette CU size TH1
log2 palette_ max_size TH1 specifies the log2 of (palette max size TH1+1). palette
~max_size THI=(1<< log2_palette max _size TH1)-1. palette max_size TH1 specifie
s the maximum allowed index of the palette table for CU with size greater than P
alette CU _size TH1, and shall be in the range of 1 to 63 inclusive.
log2 palette_max_size default specifies the log2 of (palette max size defaultt+1). pa
lette. max size default=(1<< log2 palette max size default)-1. palette max size defa
ult specifies the maximum allowed index of the palette table, and shall be in the
range of 1 to 63 inclusive.
Variable palette max_size specifies the maximum allowed index of a palette table, and is
derived as follows:
If (cbWidth*cbHeight >= Palette CU size TH1)

palette max size = palette max size THI
else

palette max_size = palette max_size default

A7 17 2 3% 188 F23shH, SPSOl A log2_palette_ CU_size_THI,
log2_palette_max_size_TH1, log2_palette_max_size_default 2 B} =~ Q 4 = 0|
Al E =l

log2_palette_CU_size_ TH1 21 B} 2~ Q /4~ = palette_max_size_ TH12] Alo] =
A et log2 k& YEFU AL, palette_max_size TH1+= 1<<
log2_Palette_CU_size_ TH1Z =%4 4 3t}

log2_palette_max_size_THI1 ARl A~ Q A= (palette_max_size_TH1+1)9] log2
k& YEFN AL, palette_max_size. TH1-Z (1<< log2_palette_max_size_ TH1)-1 =
E=%% 9 At} palette_max_size. TH1- Palette_ CU_size_ TH1 KT} - A}o] 2 &
7H cuel thaf ZH E "ol o Hof &85 = Qe A5 el AL, 1] A
637kA1 o] MY = AghE 5= vk

log2_palette_max_size_default ARl A~ Q A= (palette_max_size_default+1)9] log2
k& YEFH AL, palette_max_size_defaulti= (1<< log2_palette_max_size_default)-1
2 =&% 4 91t} palette_max_size_defaulti= 2| E elo] E2] ] 5]8% =
Ae A5 veR AL, 1o A 6374 o] H Y W= Al ke = ATt

o], log2_palette_CU_size_TH1, log2_palette_max_size_THI,
log2_palette_max_size_default 21 ¥}~ Q@ A5 F 2| E F =7} 71-8-3HX](enabled)
o H-E A Al 817] 918 A H.21 sps_palette_enabled_flag A B~ @ A5 7|WEo 2
AN 2EHE = 9l ol & £, sps_palette_enabled_flag®] #to] 191 A $-(55,



PCT/KR2020/011383

74, log2_palette_CU_size_THI,

max_size_default 4
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o =2 A A5t
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T
T .

9ol A

-
U

af

<]
1

23!

E

)

hyd
=

2

r_run

/\g A

=

=

palette_predicto

HE AR

T .

T

=

ATHS900).

TC
6o A AN AT ulke} gbol, Qlaae )iz

)
A=REl-
g V1
Al

=]
=~

5
b7l 13k ALg

YA
ar

HAE AR A, o

1
T4

A

o], 471

[e)

=

o CIIP 2=, IBC

3}
= =
=
=

=]

=
=

=
=

]i
gl o]

=
of
o

[200]
[201]



45

WO 2021/040400 PCT/KR2020/011383

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

[212]

num signalled palette_entries, new_palette_entries 52 ZHE NEZ AR E

(£, 92 FAE B AEd GHE RO A4 Lo Bl
el ARE YT 5 Yok Z, A=Y PN = A BB ABEL
A 5o 59 gl nhel 3 shaA 2 A= el
—

T 37] 98l A% = palette_transpose_flag, palette_idx_idc,
copy_above_indices_for_final_run_flag, num_palette_indices_minusl &2 ZH E

ANEH AR E =5 9}

o 71A, BAE Elol e WA £ el AEEe) e o Bel E(EAE
D=5 T, 2 Al %ol ks BoE e s gow T &
SIth. %, A=Y P2 @A) 25 el 2 Y] thsh Lol = w0l el
A=) (Be ol ok BAE A2 1S BEFO A, o F vl

iy

N3 A= 7] U E ED] BE HFHE A= HHE 296}
AL, ol 5 YA AA R ATIE Y 4 gl

of FHUE B V|Rk o S5 3 gl gloiA, 3 A=

270l X 2| MEE X3EkE dAl E5 el tiste]
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©
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A AR, A3 Pz o] 227 o] 3 ghol that FA3} et B
FIREO.E 7] o] 227 o] I ghol] A gto] FAHE o] 20| L kS BET 5
]

047]7‘1, FArs} sepr B = A S 23] Reo) gk H & Akt gt E
ARE 7|Ho® wad 5 At ol & 5o, A s et B = A7) £ 7 WA
390 AAIE WE 23] wof thdh # A )3 shebu] G B (o
min_gp_prime_ts_minus4)E 7|WFO 2 T &5 4 Q) A gl ule o] Y E
Rrof o] aAo| 3 ghe W gko] AE ¥ A 7| wjiol], Mgk 7] Ko A
AR E = H A A s el e R ‘?_9—?-— kx}ﬁr% T At

TA A o &, gt 3E 9o A 9f & ANy A= lgE 23] B
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gk # 4 Ak} shebr B A B (el min_gp_prime_ts_minus4)E 7]‘ﬂ Fo g A&
A8} vebv] B gh(el: QpPrimeTsMin)2 =58 4= v}, 18] a1, o Az =
F 4 FAFs) gk E k(o)) QpPrimeTsMin) 2 A} 3} 12 v] B QP(TH}
Al A —erY AZn A EQA H9- Qp'Cb Hi= Qp'Cr) Toll A & 4t
Aeste], o] & | E ol A o] ¢fxtst vﬂra]rU]Eif*’-—/\} !

[213] ChA] s, B E Fro A o] ofx}3) ahebu| B = e 7] B o ﬂ] it
%23} ek E] A B (< min_qp_prime_ts_minusd) 2B & ¥ = A4 %43}
v B gh(ell: QpPrimeTsMin) Bt} A A -2 31& 712 5= 3

[214] N3 A= A7 Zo] E:H HYE oMo 3] jra}u] HE
A-gsto] FArste o] Aol gL =T ¢ v Y A= Ak

ol A o] ghg 7] 5 HE & 69 A /A E vaFe} 7Eol, palette_escape_val
el g 4R AL, o] E A1 d T 7 drh BEg /13 ] = F A
E5 W o] 2A0| 2 k& Zh= Al Eo] A4S A A8 gk ()
palette_escape_val present flag)E A A 3EaL, ol & A1 & s 4= 9l
| o

N

-

[215] T3 A AAdel oA, 12 A= At o] 2~ 12 e EA
HAZ AT 5= v} o] 2o 3 gL FH M EEH+= S0l v& 4
Zk7] wi-ol] FAbslehe] A4 A o 2 Al 1 | ek, OW}EM ol gk @ 2}7}
WA S 5= Qlt) o] 213k @ A Folal Bul AE3) e IS = R E FH|
A8l FxbskE °1i | o] 32 gke] "H 91 & Bl EA4] B (bitdepth)ol] 7] ¥Fsto] A gt 4=
AUTH

[216] A E Eol, At o] A o) glo| gt AR WA= YV L 10% &
110 WA vie} o] | EALEE 7|uto & A 4= 9lar, o A (1 <<
BitDepth ) - 1 2.t} A %] &L 5 A ghE 4= v} gk | EA L= Fal A

tf gt H] EA & BitDepthy 2 A 2w} A 7o o E A% BitDepthc & 283
O]”H,EFH}HH ]EH_J bt o] ~A o] 22 gk A B o M= 00l M (1 <<
371 FAsHE o] 7 0] 2
#k g Hel w sl f0°ﬂ*1 (1 << BitDepthe) - 1 o9l g2 744 4+ 9]
[217] g A AA el QlojA, 12 Y A= FHE Hol &9 dEY HF(=
gy E glol o ol x /5)E Holsla o] & vay A= 1
At =, A A= FU E Hol &9 Huh ol Y 2o #3F He E Afo
ARE AAdstal, o] 5 Alrd e o= Qlvh. | E Alol= AR = 7]@*3%
ol Ay iz 2% fulo Alo]=E V|vto 2 A d 4= Qi)
[218] o & Eof, Y E Aol =& Ad7] 3 1290 7|AE v} o] palette_max_size=
el 5= QoL J A Alf 2ol el A v = CU Abel 2(5, CU W 9
2 Aol whek Aol stk Al A A 4=
[219] TS B S0, FYE Aol 2= AV 3 13 9 3F 1490 /A H uke} o]
palette_max_size= WEFE = 9131, SPSE F5lo] Al 1d = 4= 9T}, o],
ZE E Alo] Z(q: palette_max_size)= Z U E Ho| &2 A &5 = A A5
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LERM 4 9L, 1914 63 el WA AT S ek 3, Bl Abol 2ol
palette_max_size) ™ Z#| E 2 =7} 7}-8-3FX](enabled) &1+ E #| A 5F7] 9
A B (o] sps_palette_enabled_flag)E 7|§F o 2 /\]ZLH HE a5 9l

[220]  E3h olE =0, B E Abol == 7] 15 R 3 1600 /) AH vhe} i
log2_palette_max_sizeZ Y EFA 5> 131, SPSE E-3to] A|2EHE 4= Ut} o],
) E Alo] 2 (9 log2_palette_max_size):= HH E Alo] A (=,
paletie_max_size+1)] log2 22 LFER %= o)e), whebA, del = wlo] o] At

5]-8-% = 1 d 25 Ve = palette_max_sizet, (1<< log2_palette_max_size)-1
2 AL =EE 7 A A, 1014 63 o] HA = Alghed 5= vt =3k, 2 E
Alol Z(4l: log2_palette_max_size)™ H & E E =7} 7F-8-¢FA] (enabled) &5
A A15F7] 918F A B (4 sps_palette_enabled_flag)E 7|HF .2 A| 21U HE L&
o]

221 o Fol, el = Aol =i 471 172 F 180 AN H vhof ol
log2_palette_CU_size_THI1, log2_palette_max_size THI,
log2_palette_max_size_defaultE 7|WFS = =54 4 9151, SPSE &3¢

Alad"E 7 vk ZYE Afo] =5 LEstal Al rd " sk A A <l
A= A7 F17 3 F 18 M Fadh vl glon® oyl AdY S

[222] SEA!

O O "o
AUTH

[223] Aol =, 1z X = FApste o] A7 o] 32 Fholl th st ARE 2 8ste= 4
ARE AL QIS 7 vk 5 J3ad A= HYEQEY AR Z
U E Y~ ARE 238t G ARE YAt a7 dvt. &g
Nag A= AE 23] Rro) gk H & FAs) gefn|e] 1 E E3shE
Y ARE At dzG S 5 ot o, 4 A B = SPSE 23S 7
3L, SPS= 7] gk A3 B o gk A4 gAte) gebuH ARE 8T
AUTH

[224] 5 Ao whef, 1Y X = FHE BE9 7hE of o #AE ARE
ZIHko B =gt THE RS ALESt A A 50 e 2W & T A=
A = vk

[225] o & 5o, 471 3 1 WA 3E 400 7HA[E vkef o], Qlad AA = 2 E
Rro 7hg o5 AAstal, A7) AR wef ZHE 9| 7 o] i
et A H.(o): sps_palette_enabled_flag)E A A 5Fal SPSE Eolo] A|1dH T 5=
AUTH

[226]  HE&H A= 7H& o ol #E A H (el

H 43 g ERE
sps_palette_enabled_flag)E 7| HFS

R A o 28 ekl 4 u(

9]
R0 A B2 Iy E B A 835ld
o :

2]
pred_mode_plt_flag)E YA sl I F4
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[227]

[228]

[229]

[230]

[231]

[232]

[233]

MBI AE Flo] Alzrd e 4 Qi) o & 9, pred_mode_plt_flag2] gko] 11
74§ palette_coding() /\J@l/\g Al2d™sto g2, A ESol ts] ZYE
reEE X“lo}oqﬂol 3 b

A o 2 e = G B (o
pred_mode_plt_ﬂag)% DA ARl EE o] Qlaad = 7 gl
ek ubel Lo e ARE ¥ietE 4 ARE QYo HESEY
U2 28" S ok s EAEL S YEYA E= (A ") A A2
Fol Hladd A2 AEE 5 Ak o 7IM M EY A= wed “’/‘EL
A 52 3 4 9o, Tl X E A4 A= USB, SD, CD, DVD, £-58°],
A
(e}

Fuf Al & £k =

et 4 H (¢ll: sps_palette_enabled_flag), & Al
o
[e)

i~

Alel(E)ell 2 HH /g3 vad e d s

e’}

= 1001] THAI ‘%«}‘ﬂé% 5304 AT E Y2 42 (300)0) ot A E 4
ATE FA A o2 5 102 @A S1000-2 5 30 /A E N E 21
v Z 310yl ol ske] =€ 4= 9l a1, & 102] whA S1010 ~ S1020-2 L= 39]]
AL H ol Z32330)0) ol 5te] e 4= Qe a5 100 A A E HhE e B
o 1 gt AAl &S Egete] aE 4 o) wekA, 10904 =
ﬂr FTHE = W&ol Tl FAA QD A8 & AEFst A

A
g} . é, Oﬂ/\L XJE q ST JJFXJ oA &
A &5 T3}, CAVLC 3= CABAC 59 29 W& V|22 vadd +
At
A A2, Hae FA=HELEHOR R FE oA ¢zt
oAl gk BRE E3el= G ARE 5L F Uk dE =
GAEHE o] A0 gL A H = AV F 5 H 3 60 ANAIE vEek &l
palette_escape_val 21 Bl 2 @ 4~ 4= It} ol uf|, FA}3}H o] A o] = gL A H (o
palette_escape_val)<> @A &5 W o] =7 0] L& zh= A &0l EA=A
&5 Yehd = A H(4l: palette_escape_val_present_flag)E 7|HFC. 2 & 5= =
At o & Eof, A £ W o] 2A o] 2 gh& 2t Al E o] EAsh: A5(5,
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[234]

[235]

[236]

[237]

[238]

[239]

[240]

[241]

palette_escape_val_present_flag2] ko] 191 749, Tl 2 A-X] =
HEAEY O 2 E ¢f2}s)y o] A7 o] 3L ) A K (4 palette_escape_val)E
pj'l':——.ﬁ]— 2= O]Iq_
AR = FALEE o] A o) gL ARE V[HEo R A A 5o thE
I HEEET T 9}5}(31010)

Oﬂ d AR = A epn E E 7o R
Fholl JSFASH(=A L™ 244) %ZF gJato] o] ~A o] 3 gL E%% ZF
047]7‘1, A3} 3hetn| 23] weo gk H & FAbs)t ghebn)

An)
ols
E

ARE o2 vaE 5 Ak A% ol B4 sheulel = 471 5744
90) AAE WS 23] Bo] ok A & st shekul el g (el
min_qp_prime_ts_minus4)E 7|WF O 2 L HE = T} ek vl e} o] IHE
Rrof o] Aol gLe W gko] A8 ¥ A &7 Uﬂfoﬂ,%% 23] B oA

AMEE = H A s aen e AR E 7 W o 2 kAt e 5= ik ol w), W gt
27 o) o gk & A4 e} ahebi|E A B (ol min_qgp_prime_ts_minus4)
SPSEFE apd/A1dFE = 3l

T A A el 2, g 3F 900 A 9f 7L°] HA v ay Al ek 27 REd
&t & A A3} ghefv B A B (ol min_qp_prime_ts m1nus4)E 7] HEO 2 A4
o)} whebu] B Zh(el: QpPrimeTsMin)S =33 = glt}. 1e]ar, 3y 4x)3=
H A& FAE) gk E gh(ell: QpPrimeTsMin) 2 FAL &} 3t efw] B Qp(Frk
AR AT QpY, AEv AR A5 Qp'Cb B+= Qp'Cr) Tl A & 4L
Aelste], o] & B E Rro o] 3} shefu B R ARE S Q)

ChA] 2al], B E R o)A o] ofx)s} shefu| = gk 23] o ﬂ] &
YA} vfebv] B 2 B (o] min_qp_prime_ts_minusd)ZFH =EH = H A A}
tetv| B Zh(ell: QpPrimeTsMin) K.t} A 71v; -2 gk 7HE <= 3l

Had A= drie #o] s e E Bl M o] 43} jra}u] HE

7|k o 82 FABHE o] A o] XL Fho RN E] o] 20| E Fhe T ¢ QUL

Egh A Aol Qloi A, vl e A= FAstE o] Ao ghE 54
AR A 7 Avf o] A o] 2 gL FH A EEI= S0l 1E 4L
| wiol] Fapstate] 214 A o= A s1d Gk, Fabstel] o g e 2kt

ot Stk ol el gk LS Folal B A Es g2 IS U EF 5
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