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AU 2~E wd.& 71g] 7] = 219 A E 919 ~(ctxIdx)i= context index
increment(ctxInc) 2 context index offset(ctxIdxOffset)2] §F o2 =E = 4= )
A7, 7] cixInet 7+ ML E T2 A =55 5= It} 7] cixldxOffset=
A7) etxIdx 2] # A Zk(the lowest value) 2 L EFU o] A 4= 1t} A7) ctxIdx 2
FHA22hE 7] exldx ] Z7]4k(initValue) &2 B 75 9t} 4]
ctxIdxOffset-> UHEA 0 & T}2 MNEl s @ 2ol )3t ZAE A~ E pd 539
TS ko] o] 5= 3k 5 o, st AlE A g Ao gk el A E
P& cixIneE 7|REOE 1 e EEE g Ak

S, 7] A1l 2 el W= o] e Bl o] 4] Hho] s} 2 58} Axlo]

2 Hlol =g 4

AT} ctxIdx =
Zl—

o

=
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last_sig_coeff_x_prefix, last_sig_coeff_y_prefix, last_sig_coeff_x_suffix,
last_sig_coeff_y_suffix, coded_sub_block_flag, sig_coeff_flag, par_level_flag,
abs_level_gtl_flag, abs_level_gt3_flag, abs_remainder, coeff_sign_{flag,
dec_abs_level, mts_idx 2] A 8 X 9l 2] E Z(syntax elements)S 7| HFO 2
N =tz d ¢ Qv A A FE doly lad/Hzd 7 #dd
A2 Ay EES S v2-9 329 Zo] et 5 9
[93] [3£1]
residual_coding( x0, ¥0, log2 TbWidth, log2 TbHeight, oldx ) { Descriptor
i {mts_idx{ x0 ][ vO ]> 01| (cu_sbt flag && log2ThWidth <6 && log2TbHeight< 613}
&& cldx==0 && log2TbhWidth>4}
log2 ToWidth = 4
elze
log2 TbWidth = Min{ log2 TbWidth, 5 )

iff mts idx{ X0 ][ v0]> 0! (cu sbt flag && log2ThWidth < 6 && log2TbHeight <6}
&& cldx==0 && log2ThHeight>4)

log2ThHeight =4

else

log2ThHeight = Min( log2TbHeight, 5 )
Tast_sig coeff x prefix ae{v)
last sig coeffl v prefix ae{v}

if{ last_sig coeff x prefix>3)

last_sig coeff X suffix ag(v}

i last sig coeff v prefix> 3)

last sig coeff ¥ _suffix ae(v}
log25bSize = { Min{ log2TbWidth. log2ThHeight y<2 2 1 : 2}
mumShCoeff = | <= ( log28bSize << 1)
fastScanPos = numSbCoeff
lastSubBlock = ( 1 << (log2TbWidth + log2 TbHeight — 2 * log?8bSize j ) — 1
do {
if{ lastScanPos == 0){
lastScanPos = numSbCoefl
lastSubBlock— -
;
lastScanPog— —

%8 = DiagScanOrder| log2 TbWidth — log28hSize J[ log2ThHeight — log2SbSize |
[lastSubBlock [ 0]

vS = DiagScanOrder| log2 ToWidth — log28b8ize ][ log2ThHeight — log28bSize |
[lastSubBlock }{ 1 ]
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[94]

[95]

xC=( x8§ << log28bSize }+
DiagScanOrder| log2SbSize ][ log2SbhSize ][ lastScanPos [[ 0 ]

vC = { ¥5 << log2SbhSize }+
DiagScanOrder] log25bSize ][ log2SbSize |[ lastScanPos J[ 1 ]

twhile{ {xC = LastSignificantCoeffXy || {(vC = LastSignificantCoeffY §)

mumSigCoeff =0

QState =0

for( i=lastSubBlock;i >= 0;i——1{

startQ)stateSh = QState

x5 = DiagScanOrder] log2TbWidth — log28bSize 1 log2 TbHeight — log2SbSize ]
[ lastSubBlock [ 0]

¥S = DiagScanOrder] log2TbWidth — log28bSize 1 log2 ThHeight — log25bSize ]
[ lastSubBlock )[ 1 ]

infersbDeSigCoafiFlag = 0

i { i <lastSubBlock ) && (i=0)){

coded _sub block flag] xS J[vS ]

as{v}

inferSbDcSigCoeffFlag = |

1
¥

firstSigScanPosSh = numSbCoeff

lastSigScanPosSb = —1

remBinsPass] = { log2SbSize <276 : 28 )

remBinsPass2 = { log28bSize<272:4)

firstPosMede0 = {1 == lastSubBlock 7 lastScanPos—1 :numShCoeff— 1)

firstPosModel =1

firstPoshiode2 = —1

for{n=(1i == firstPosMode0;n > 0 && remBinsPassi>=3:n——}) |{

XC = ( X8 << log28bSize ) + DiagScanOrder] log28bSize |[ log28bSize [n][ 0]

vC = { ¥5 << log28bSize } + DiagScanOrder] log2SbhSize [ log2ShSize  n][ L ]

iff coded sub_block flag[xs ) vyS] && (n>0 || lnferSbDeSigCoefiFlag )}

sig coeff flag] xC [ vC]

ae{v)

remBinsPass]— —

ifl sig coeff flag{ xC[vC T

inferSbDcSigCoefiFlag = 0

%
¢

iff sig coeff flag[ xCJ[vC]) ¢

mumSigCoeti++

abs level gtl flag{n ]

ae(v)

remBinsPass1— —

if{ abs_level gtl flag[n]){

par_level flag{n]

ae(v)

remBinsPassl——

abs level gt3 flag/n ]

ae(v)

remBinsPassi— —

;

iff lastSigSecanPopsSh == —1}

lastSigScanPosSh=n

firstSiglcanPosSb=n
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[96] AbsLevelPassi{ xC J[vC ] =
sig coeff flag] xC}[ vC ]+ par_level flag{n ]+ abs level gtl flagn]-+2#*
abs level gt3 flag[n]
iff dep quant_enabled flag )
QState = StateTransTable] QState ][ AbsLevelPassi[xCvC1& 1]
iff remiBinsPassl <3 )
firstPoshModeZ =n— 1
i
for{ n=numShbCoeff - 1;n > firstPosModeZ;n——17 {
XC = { x5 =< log2S8bSize ) + DisgScanOrder] log2SbSize I log28bSize [n [ 0]
yC = ¥v8 << log25bSize ) + DiagScanOrder] log23bSize I log28bSize fn [ 1 ]
iff abs level gt3 flagfn])
abs remainder[ n ] ae(v)
AbsLevel[ xC ][ vC ] = AbsLevelPass1{ xC [ yC ] +
2% abs remainderfn ]
{
for{ n= firstPosMode2; n>= 0, n—— ) {
xC = { X8 << log2SbSize } + DiagScanOrder] log2Sbiize || log28bSize [n ][ 0]
yC = { ¥8 << log28b8ize } + DiagSeanOrder] log?ShSize [ log?8bSize n ][ 1]
dec_abs _level[n ] ae(v}
ifiAbsLevel[ xC ][ vC 1> 0}
firstSigScanPosSb=n
iff dep quant_enabled flag )
QState = QStateTransTable] QState )] Abslevel xC [ vC ] & 1]
i
[97] iff dep_quant enabled flag || Isign data hiding enabled flag}
signHidden =0
else
signHidden = ( lastSigScanPosSh — firstSigScanPossb >3 2 | ¢ 0)
for{ n=nmumSbCoeff - I:n >= O n——}{
XC = ( x8 <= log28bSize ) + DiagScanOrder| log2SbSize | log?8hSize fu ][ 0]
v = ¥S << log28bSize } + DiagScanOrder| log2SbSize §[ log?ShSize fn ]l 1]
ifl sig coeff flag[xCJ[vC] &&
( IsignHidden || (n != firstSigScanPosSbhiy)
coeffl sign flagin | ag{v}

1
3

iff dep cquant enabled flag) |

()State = startQStateSh

for{ n=mumShCosff— Lin >= O;n——){

xC = x8 << log28bSize j +
DiagScanOrder] log2SbSize [ log28bSize fn [ 0]

yC = y8 << log2SbSize ) +
DiagScanOrder| log28bSize [ log25bSize [n [ 1]

iff sig coeff flag[ xC ][ vC1)

TransCoefflevel[ x0 [ vO J[cldx [xC][vC =
{2*Abslevel[ xC{vC] — (QState>171:0))%
{1 — 2*coeff sign flagfnl)

QState = QStateTransTable[ QState [ par level flagin]]

telse {
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[98]

[99]

[100]

[101]

sumAbsLevel = 0
for( n=mumsSbCoeff — L;n >= On-—}){
xC = ( X8 << log2SbSize ) +
DiagScanOrder] log2SbSize I log2ShsSize [n]f 0]
yvC = { ¥58 << log28hSize } +
DiagScanOrder] log28bSize | log28bSize [n ][ 1]
ifl sig coeff flagl xC[¥CTy |

TransCoeffLevel[ x0 [ yO J[eldx [xC [vC] =
AbsLevel xC [ vC]*{ 1 —2 *coeff zign flagn])

iff signHidden} {
sumAbsLevel += AbsLevel xCJ[vC]
ifi{n == ({firstSigScanPosSb) && (sumAbslevel®%2) == 1}}

TrensCoefflevell x0 [ v Jfcldx {xC Y yC] =
~TransCoeffLevel] x0 [ 0 J[ ldx [ xC }[ vC]

At 3 1S 7251 last_sig_coeff x_prefix, last_sig_coeff_y_prefix,
last_sig_coeff_x_suffix, last_sig_coeff_y_suffix, coded_sub_block_flag,
sig_coeff flag, abs level gtl flag, par_level flag, abs_level gt3 flag, abs_remainder,
dec_abs_level, '2/H = coeff 31gn flag 7} A1 ZH /A ZHE o 3l

WY FAshH 2 'L’ﬂ A 54 2 Aabe] #éle], CB(coding block)g]r

TB(Transform block)L 25 429t} o & Eof, CBOl el P A 74
AEEol ¥ aL, 47l ] Al d &S0l tHeh Wk B fA3LE ko]
(FAste) Mk ArEol RE5E A2 et vtet Z o, dAFd 1Y
AAE Gk A7) (FAkst) #st = g

st AlmEe] AL AV, FE s aEHeR
e = A E =01, A8 A ES)o] AR A ad™d o 3l

FAstE A3 A 5B hdE] A3 Al Eolgtal B 4 lh Ay o7
CB7} # o) TBE.T} Z1A] &2 74§, CBY| Ato] == TBO| Alol 29 &
low, o] -5 Mo Fash H AAFL ‘ﬂﬂL N 552 CB &
TBe}aL £ <= 9t} 3, CB7} Ao TBE.U} & 7 -$-oll = W 3h(Z 23 2

[e]
A 7Y 2P ¥ = A E52 TBekaL 59 5= v} ol 8t dl A7 1w ol
HER Qe g 5o WS 55(TB) DPHE/\] U s = o= dyshy,
ol A Z=A 4V TBi= 2% £=(CB)T =84 =& &= vk &t
A AAJefol| A, 1 A= A~ O“F/]‘:HE last_sig_coeff x_prefix,

last_sig_coeff y_prefix, last_sig_coeff x_suffix ' last_sig_coeff_y_suffix &
7o g W3t 55 1 of npx] ool ofd W A9 (x,y) HA ARE
Az s o= o Bof A4 4 o2 A7) last_sig_coeff x_prefixt= ¥ 3+ &5
2~70 <=4 (scanning order)®l| 4] 2] w}<] 9k(last) -7 & 7| (significant coefficient) 2]
& 2] X](column position)2] 3 2] & X (prefix)E Y EFU AL, 7]
last_sig_coeff_y_prefixi= 7] M 55 ] 447] 2270 <A (scanning order)©l| A4 2]
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[102]

[103]

[104]

[105]

n}X] 2h(last) - & A 5(significant coefficient)2] 3 #] X|(row position)2]
32 2] = A (prefix) & WEFW AL, A7 last_sig_coeff_x_suffixi= 7] A E5
271 2270 =4 (scanning order) ol A €] 7} <] }(last) F & 7| S(significant
coefficient)2] & %] %] (column position) ] A= X (suffix)E L EFH AL, /37|
last_sig_coeff y_suffix= 7] W3+ 55 U] 47| 270 4] (scanning order)l| A 2]
n}X] 2h(last) - & A 5(significant coefficient)2] 3 #] X|(row position)2]
A= 2 (suffix) & YEFATE A7 A, 78 Al 471 00] o} Al 5= (non-zero
coefficient) & Y EFA = Qo). 3 7] 290 oAM= 4T g 290 oA Y
T A B AV 20 oAM= ] 20 eA, B A 200 eAd 5 ATk
A7 290 =4 = A E5(CB, = TBE X 318H= CB)oll S1E /I E o Z 9]
A Qr) =% of U pi= LA A0l QI EF/QIE o= REE Vulto g AAE
AN

U, 1E Y A= 3] ME ESS 4xd A H ES(sub-block) E 2 -3 gt
T 7} 4x4 A H E-Ewjr 1H] o] A¥l 2 @ 2 coded_sub_block_flags Al-8-3f
AA AE EF el 00] o} AlF7F EAl8h=A] o & v 5 9

coded_sub_block flag®| gko] 00| t] o]} A& HR7F glon= 01 4
AA = dA B EF et a3t AAS T5S 7 Uk T =,
coded_sub_block_flag®] ko] 10]W <13 A= sig_coeff flagel] o gt 5 &}
P& AL A Tl 5 At mhA] 200 A5 E38h= AH E5
coded_sub_block_flag®ll o g+ 3 3} 7} %%5’-3}5—’, M3l 559 DCARE
Fetetal 9l M EH E5E&00] ofd AlFE 2t
coded_sub_block_flagt Tiﬁrﬂ A ka1 %}O] 1olgkar 7= 4=

T+oF coded_sub_block_flag®] %ko] 10] £

A7 EA gk A = A9, =
o] X kS 2F= sig coeff flagE 1AW 3 = 9T} ¢l A= 270 49
upe} ZFzko] W gk Aol Tk 1H| E A el A AP A E sig coeff_flagE A7 E 3
T Utk vEeF A A 270 Y x| ol A o WSk Alg=2] ghol 0] of
sig_coeff_flag®] %k 10] & = it} AV A, vpA] =} 0o ofd Al+E 35t
A= M B E59] -5, v 00] o Alaell thal A<= sig_coeff_flag7}t
AagE dartlonz Ay AH E5of tfgh Fa3t 3o ke 4
AT} sig_coeff flag7}F 141 oTﬂmﬁwmﬂiTéjwyT%E%:;Oﬁiﬂ
AR B33 7A-4o= | e 2lelx~ dglHE S| AR = Qtt B}
T-A A o2, 7 sig_coeff_flag[xC][yCl= @Al TBW 7+ ¥ 3 74]‘1* A (xC,
yOoll A o af e W8k Ala=of &8 (gh)o] 0°] oFd Al (non-zero) -5 HERE 5
DT A AA] ool M, 7] sig_coeff flagi= YFAFSIE HE A 5271 00] ol /- &
AFAA AREE Uel= FaAle S 19 A g2 A E A o Al
A = Aok

sig_coeff_flagol] th&t -5 3} o] o] W& &l k-2 of e o] =823} ol

oni
N_L/
r.%
:N:
>
I
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[106]

[107]
[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

=9 5 olnh &, v Esdor & oy

-

ghe vehyE s e
(@)

(=211

remAbsLevel = | coeff | - 1

] 7| M, coeffi= 2 A ®1 Al 3LS o v gt

& abs_level_gtl_flage 3l & 2270 91 & (n)o| 4 ©] remAbsLevel'©| 1 1.t}
A oARE YE 5 T} o & &9, abs_level_gtl_flag®] ko] 00]H s &
A2 HE Al4=2] AU gk(absolute value)= 1Y 4~ AT} & A7
abs_level_gtl_flag®] #ko] 1019, o] 5 -5 3}afof & Wl gh& WEb = 7]
remAbsLevel-> o} 2l o] =812 3} o] =&E 4= it}

(=221

I_,ﬂ
o
o.
>
o
4
d
J

2
A<= par_level flags -3t o} el o] =512 39} tho] s 4= St

par_level_flag = remAbsLevel & 1

& 71 A par_level_flag[n]s= 2=70'd ¥ A| noll A o] W Al A& EH <
o 2] Bl (parity) & HEFE 5= At

par_level_flag 155 S0 Az slof o ¥ 3 A 5 & 4 remAbsLevel<>
th2-o] sFeba o] o] EE o T

[=>14]

remAbslLevel’ = remAbslLevel >> 1

abs_level_gt3_flag: 3l d 2271 91 X (n)oll 41 2] remAbsLevel ©] 3K.T} -4
o] & b 4 91T} rem_abs_gt3_flag7} 191 7 5-ofl T} abs_remainder®l] tf] $
Aol == = vk A A HE AL coeff 2} 2 A8 2 8 A5 9
WA= th-o] ekl 3 2& = Slvh

[5=215]
| coeff | = sig_coeff_flag + abs_level_gt1_flag + par_level_flag

+ 2 * ((abs_level_gt3_flag + abs_remainder)
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LA

[117] 3 0} B 44d 5ot 5o B F o A 5S ehit)
[118] [3%2]

[coeff] | sig_coeff flag absﬂte»gmgtfwﬂ par_level_flag absmla\;eglmgtamfl ag%gfa'g:i?gfé/
0 0
1 1 0
2 1 1 #
3 1 1 1 0
4 1 1 #] 1 0
5 1 1 1 1 0
6 1 1 0 1 1
7 1 1 1 1 1
g 1 1 g 1 2
9 1 1 1 1 2
10 1 1 ¢ 1 3
11 1 1 1 1 3

[119] o] 714, | coeff 1= 3 Al 4= A& (3hH< YER Y, B3 Al o
] - .

AbsLevelo] 231 EA]E =5 9lc) i3, 7} A

[120] Sk Ab<e gt 8| %] 5 A H = transform_skip_flagE Tl Z 313 = )t

(121] &, A5 AE s AAESS A5eis A oo T2 o=, 4R
29 9Ite] WE 2:70] A8 =A o o] et A2 dol @ AAFA 7Y
WA, 2, WE 223]0] A g u A o] ol whe} ol dt W A F A
BYNESS etz A7 Agtd 5 9k

[122] %@ dol B2 g AFY 2o e Aex ddHES S ool B
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[123] [3%3]
tansform unit{ x0. v0, tbWidth, thHeight. treetvpe. subTulndex, chivpe ) { Descriptor
transform skip flagl x0T yO 110 ] ae(v)

[124]

it transform skip flag] x0 HvO [ 01 |1 sbce is residual coding disabled flag )

residual coding x0. v0, Loe2{ tbWidth 3, Loe2{ thHeteht 1. 03

elge

residual ts codingl X0, v0, Loe2( tbWidth ). Log2( tbHeight ), 0

H

i tu bl cb] xC [[vC | && treelype = DUAL TREE LUMA ) {

i sps_transform_skip enabled flag && 'BdpeniFlag] <0 vO [ 1] &&
wC <= MaTsSize && BC <= MaxTsSize && lou sbi flag )

transform skip flag/ xCl[vC 111} ae(v)
i Hramsform skio flapf xCHvC [ 11 |1 stice s residual coding disabled flag )
residual codingl xC. vC. Log2( wC ¥ Logd( hC ). 13
else
residual s codingl xC vC, Log2( w3 Log2(hC 3. 1)
Y
i
i tu_cbf ol xC [ vC ] && trecType = DUAL_TREE LUMA &&
it cbf eb[xC U vC ] && m joimt cher residual flagf xC HvC 1374
i sps_transform_skip_cnabled_flag && 'BdpemFlag] x0J[y0 2] &&
w(C <= MaxTsSize && hU <= MaxTs8ize && 'cu sbt flag )y
transform _skip flagl xC 1 vC 1 2 | ae(vy

i Hrapsform skip flap] ~C 1 vC 21 1] stice s residual coding disabled flag )

residual coding( xC. vC. Logdt wC 3 Logd(hC 3. 2 3

else
residual is codingl xC, v(, Lop2(wl 3 Log2( hC 3.2 )
k4
1
$
[374]
residual_coding( %0, v0, log2 ThWidth, Joe2 ThHeeht, oldx } § Deseriptor
i sps_mis_enabled flag && cu_sbt flag && cldx == 0 &&

log2 ThWidth == 3§ && logZTbhHeight <6}

lop2ZoThWidih = 4

else

log270ThWidth = Min( log2 TbWidty, 5

i sps_mis enabled flag && cu_sbt flag && cldx == 0 &&
log2 TbWidth < 6 && log2 Theieht == 3 )

log27oThblHeight = 4

else

log2ZoTheiehi = Min( o2 TbHeight, 55
W logd ThWidth > 0

fast sig coeff ¥ prefix ae(v)
H{ loed ThHeleht > 0 )

last sig coeff v prefix ae(v)
i last sig coeff x prefix>3)

last sig coeff x suffix ae(v)
H{ last sig coell v prefix> 3}

fast sig coeff v suffix ae(v)

log2 ThWidth = log270ThWidth

tog2 ThHeight = loe2 7o ThHeiglt

remBinsPass] = ( (1 << { load ThWidh + loe? Thleioht 13 * 73 > 2

log2 8bW = { Min{ log2 ThWidth. log2ThbHeight 1<271: 23

log2 ShH = logZShw

it loe2 ThWidih + log2ThHeioht > 3 )

i log2ThWidth <23 {

log2SbW = log2 ThWidih

log28bl = 4 —~ Jog2 SbW

} else iff log? ThHeioht <2 3 {




26

WO 2020/189971 PCT/KR2020/003515
[125] To22 ST = loz2 [bHeight
op2SHW = 4 - log2SbHL
i

numShCoell = 1 << ( log?SbW + 1og28bH )
lastScanPos = numSbCoell
fastSubBlock = { 1 << { log2 ThWidth + log2Thblleioht ~ ( 1op2 SHW + foo28hi1 ) 3§~ |

do {
iff lastScanPos == 3 {
lastScanPos = numShCoefl
lastSubBlock— —
S
i
lastScanPog— —~

%8 = DhagScanOrder] log2 ThWidth — log28bW [ TogZThleight — log28bH |
| lastSubBlock 1 0 |
v3 = DiagScanOrder] log2 ToWidth — log28bW [ log2 ThHeight — logZ8bH |
[ lastSubBlock 111 ]
RO = (%8 << log28bW 3+ DiaeScanOrder! log28bW i loe2SbH I lastScanPos 1 0 ]
y(C o= { w8 << loe28hH }+ DisgScanOrder] loo2S8bW Il loo28bH I lastScanPos 1 11

[126] Lowhilel { xC = LasiSionificantCoettX } |1 {vC '= LasiSisnificantCoefly 1}
i lastSubBlock == 0 && log2ToWidth >= 2 && log2ThHeight >= 2 &&
Hransform skip flaef «0 [ v0 I cldx ] && lastSeanPos > 03
LinstDeOnly = 0
i { lasSubBlock > U && log2TbWidth >= 2 && log2TbHeight >= 23 ||
{ JastScanPos> 7 && ( logZTbWidth == 2 |} log2TbWidth == 3 ) &&
log2 TbWidth == logZThlleight )}
LinstZeroOuiSizCoctillag = 0
il ( lastSubBlock > O 1] lastScanPos> 0y && cldx==0)
MisDeOnly =
OState = 0
for{ i = lastSubBlock 1 >= 0 i~- ) {
startl)StateSh = Q8tate
x8 = DiagScanOrder] log2 ThWidth — log28bW ]{ log2ThHeight — log28bH |

[iffol
vS = DiagScanOrder] log2 IbWidth ~ log2SbW ]| log2 TbHeight - log2SbH |
[ijf1]

inferSbDeSigCoelillag = §
i 1< lastSubBlock && >0 ¢
coded sub block flag] xS 1] v8 | ael(v)
mierSbbDeSieCoetillag = |
H
il coded sub block fagi xS HyS ] && (x5>3 || v65>3) && cldy == 0}
MisZeroOutSigCoeliFlag = 0
firstSieScanPosSh = numSbCosll
lastSigScanPosSb = —1 .
firstPosModel = (i == lastSubBlock ? lastScanPos : numShCoelt — 1 3
firstPosModel = firstPosModel
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[127] for( p = firstPosModel. n >= 0 && remBinsPass] >= 4 -~ {
5C = (%8 << Jog28bW )+ DiagScanOrder] log2SbW Il log28bH i n ] 0]
yC = {v8 << Jog2ShI )+ DiagScanOrder] log2SbW Hf log2ShH I n ] 1 ]
#l coded_sub block flagf xS [ vS | && (n>0 ]! hnferSbDcSigCoellFlag ) &&
(xC = LastSiopificantCoeffX 11 vC = Last StonificantCoelT¥ )1 {
sig coeff flagl <xC 1 vC 1 ae{ vy
remBinsPassi— ~
f sie coeft fagf xC 1 vC 13
inferSblicSigCoeltlag = 0

14
il sie coeft flagl xC I vC ]3¢
abs level gtx flagin 1 0 |
rembinsPags]— ~
i abs level gtx flagfnff0]) ¢
par_level flag| 1} ag(v}
rembBingPassl— —
abs level gix flaginjl 11 ae(vy
remBinsPass] - -

aely)

Y
i

i lastSieScanPosSh = = ~1 3
lastSigScanPosSb = n
firstSigScanPosSh=n

[128] !
AbsI,ewl-Pass}[ xC 1 vC ] = sig_coefl flag] xC [ ¥C |+ par_level flag[n ]+
abs level gix flagf n]f01+2 * abs level gtx flag{ni[1]
ifi ph dep quant enabled flag)
OState = OState TransTablel OState [ AbslevelPass]f xCIIvC 1 & 11
{irstPoshModel =n ~ 1

Y
i

for( n= firstPosModeU; n > firstPosModel n~ ~ 3§
KU = { %85 << log28bW )+ DiaeScanOrder] 1oe2SbW i loe28bH U n ji 0}
v = { y8 << log28bH ¥+ DiagScanOrder] log2SbW 1 log2S8bH Hn il 1]
1 abs level otx Hagln il 1 1)
abs_remainder] n i ae(vy
AbsLevell xC I vC 1= AbsLevelPassl] xC || vC [ +2 * abs remamder] n |

forl n= frstPosModel:n >= (g~ 3§

0= (%8 << JogdSW 1+ DiaeSeanOrder] lood SOW J loa?SbH Hn [0 ]
vO = { y8 << Jog28bH y+ DiaeScanUrder] log28bW 1 log2SbH IIn 1 1]
if coded sub block flagl xS HvS 1)

dec abs level] 1 | aelvy
H{ AbsLevell xCHvC1>13¢

if{ lastSigScanPosSh == 1

lastSigScanl’osSbh = n

firsiSigScanPosSb=n
}
i ph dep quant enabled flag )

QState = OState Trans Table] QState J| Abslevell xCHVC [ & 11
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[129] V

i ph dep quant enabled flag || !pic sign data hiding enabled flag )
signthidden = 0

cloe
signifidden = { lastSia8canPosSh ~ HirstSigScanPosSh > 321 : 03

for{ n = pumShCoell ~ 1. n >= (. g~ =31
%O = (%8 << lop2SHW 3+ DiseScanOrderf Too28bW I log28bH Tn 110 |
v = { v8 << Jopd8bH 1+ DiagScanOrder] log2SbW I loe2S8bH In (i 1 ]
H{ (AbsLevel] xCJ[vC >0 &&

(sienHidden 11 (n 1= frsiSieScanPos8h iy )

coeff sion flagl n ] ae{v)
;

iff ph dep quant enabled flag ) 4
OState = start(StateSh
for{ n=npumSbCoetl — I'n >= hn——34
NC= (48 << JogdShW 3 -+ DiseScanOrder] Tog?ShW 1 Tood ST 1 n 1 0 ]
v = y8 << JogdShH )+ DiseScanOrder] log28bW [ log28bH lin it 1]
H AbsLevell xCHyC 1>0)
TransCoeffLevel] x0 [[v0 lfcldx J[xC[yC]=
(2% AbsLevel xC J[vC ]~ {Q8ate>171:0*
(12 %coefl sien flasln])
OState = QState Trang Table] OState | Abstevell xCHvC & 11
i else ¢

[ 13 0] sumAhslevel =
for( n= numSbCoelf —1:n >= n——73 {
XC = (%8 << log2ShW 3+ DiagScanOrder] log2SbW M lop28bl I n {f 0]
ve = (y8 << lop28bl }+ DiaeScanOrder] log2SbW 1 Joe2SbH I n il 11
il AbsLovell xC IvC 12> 034
TrapsCoefflevel] xU Y vO0 Jfeddx Y xCl[sC ] =
Abstevell xCHC 121 —2* coefl sion flasf n 13
it stenthidden ) ¢
sumAbsLevel += AbsLevell xC I v(C ]
i (n == firstSigScanPosSh ) && (sumAbslevel %2y == 111
TransCoeflLevel] xB v [feldn [ xCHyC ] =
~TransCoeflLevell x0 1 v0 [ elds Y xCHVC ]

b

-

—_—
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[131] [3E5]

residual ts coding( 0, v0, log2 ThWidth. log2 TblHeight cldx 3 | Deseriptor
log28bW = { Min( log2TbWidth, log2 ThHeight 1<271:2 3
log28bH = log2SbW
I loa2 ThWidth + log2ThlHeight > 3 )
1 Joe2 ThWidth <2 3 {
TogZShW = log2 ThWidth
log2SbH = 4 ~ log2 SbW
{ else i logZThHeight <2 ) §
log2SbH = log2 Thileioht
log2SEW = 4 ~ log2ShH

!
numShCoell= 1 << { log2SbW + logdShH )
lastSubBlock = (1 << ( log2 ToWidth + log2 TbHeight — { log28bW + log28bH ) )~ 1
inferShChl = |
RemCebs={{1 << { lc)gQ'IbWidih + Iogz'}'b}{eighl JI*Ty e 2
for( 1 =0 1 <= lastSubBlock; i+ §
x8 = DiagScanOrder] log2 ThWidth — lop?SbW 1 Ioe? ThHeioht — log2SbH 1 11/ 0 ]
v8 = DiagScanOrder] log2 ThWidth ~ log28bW 1] log2 ThHeight ~ log28bH [ i 1[ 1 ]
iff 1 1= lastSubBlock |1 linferSbChE )
coded sub block flag] x5 H S8 | ag{v)
iff coded sub block fagl x8 [ v8 ] && 1< lastSubBlock §
mferSbChi = 0
7% First scan pass ¥/
wnferSbSieCoellFlag = |
lastScanPpsPass] = ~1
for{ n=0on <= numShCoefl — 1 && RemCcebs >= 4 b+ 3 {
xC = (XS << log2SbW ) + DiagScanOrder] 10g2Sbw || log2SbH [ n ][ 0]
VC = (yS << logaSbil ) + DiagScanOrder] log2Sbw || 10g2SbH [ n ][ 1]
ifl coded sub block flag] xS J[v8 ] &&
{n != nunSbCoeff — 1 || linferShSipCoeffllag 3 ) {

[132] sig_coeff flag[xC [ vC ] ae(v)

RemCcbs— —

il sie coeff flagf xC 1 vC 13
inferSbligCoeliFlag = ¢

1

1

CoeflBignievell xC H vC =0

ift sie coefl fagf xCHYVC ] {

coeff sign flagl n | ae(v)

RemCehg— ~

CoeffSiznLevell xC 1l vC | ={ coutl sipn flagin]>07-1:1)

abs level sty flagin 1 O 4e(v)

RemCebs— ~

f{ abs level oty flagl n O3
par level flagl 1 | @e(v
RemCebs~ ~

H

i
b
AbsLevelPassl[ xC }} vC ] =
sig coefl flag] xC Y vC 1+ par level flagl nl+ abs level oix flagi n {01
lastScanPosPass] = n
1

/* Greater than X scan pass (numG(XTlags=3y %/
lastScanPosPass? = ~1
forf =0, n <= pnumShCoefll — 1 && RemCcbs »= 4, n++ ) {
3C = (X8 << lop28bW 3 + DispScanOrder] Tog2SbW 1 log2SbH I n ][ 0 ]
vC = (vS << log2SbH }+ DiagScanOrder] Jog2SbW 1 loe28bH [ n 1 1 ]
AbsLevelPass2| xC HvC | = Absl evelPassif ~C 1 vC |
for(i= 11 <3 j++3 4
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[133] T abs level gt fagl n 11— 1101
abs Tevel otx flagin ] ag(¥)
RemCebs— —

[134]

[135]

[136]

I3
AbsLeveﬁ’zﬁzl xCHYC [+ =2*abs level pix flaginili]
i

lastScanPosPass? =

i
* remainder scan pass */
for{ n =0 o <= numSbCoell ~ L pt+ 1§
XC = (xS << log2SbW 1+ DiseScanOrder] log2SbW 1] log28bH o ff 0 1
yC = (v8 << log?SbH 1+ DiagScanOrder| loo?SbW H log?SbH lin } 1 |
i (n <= lastScanPosPass2 && AbsLevelPass2[ xC [[yC ] »= 10} ||
{ n>> lastScanPosPass2 && n <= lastScanPosPass] &&
AbsLevelPassi[ xC |[vC ] »>= 23 ]
n > lastScanPosPass] && coded sub block flagi xS Hv8 13
abs remainder] n | ae(v)
il n <= lastScanPosPass )
AbsLevell xC ] v€ | = AbsLevelPass2] xC { vC 1+ 2 * abs remainder] n |
else iffn <= lastSeanPosPassl)
AbsLevell xC [ vC 1= AbsLevelPass] xC I vC [+ 2 * abs remainder] n |
else { /* bypass */

AbsLevell xC [ vC 1= abs remamder] n |
4 abs rematnder] n 1)
coeff sign flagin | aev)

H
il BdpemFlagl x0 I v0 Hcldx ] == 0 && 1 <= lastScanPosPasst ) 4
ghsleftCoell =xC > 07 AbsLevell xC~ 1 vC13: 0
absAboveCocfll =vC > 0?7 AbsLevel xCHvC—11):0
predCoefl’ = Max( absLeftCodll, absAboveCoell )
i AbsLevell xCHvC ] == 1 && predCoefll> ()
AbsLevell xC 1 vC | = predCoett
else Y AbsLevell xC HvC 1>0 && Abslevell sCH vC ] <= predCoefl’ )
AbsLevell xCHvC -~

!
H
TransCoeffLevel]l O vO Y eldx Y xC I vCl=(1~2 *coefl sign flag/ n])*
AbsLevell xC H vC |

-

B A A oo wp = 3F 30f] A H vfe} o] W3k A7) S 1o AlHE
A 2] E transform_skip_flag®] kol whe} d 2|54 2 o] ¥-7]
3k 23] Zefro] ghg vk 2 (3 3] o 5 V]
3lo] Abol &k AlEl A ol gl W E 7} AFEE <= glu) W3l &

)

R 4
A2, Aslo] 285 Ao AHEE = HAFE 2L dFY HAFY
Y (Regular Residual Coding, RRC)2}L & 4= 91 & UJ], M3 7] o] 281 X
%}%ﬁ‘or(é Heto] A gy x| o2 Ao dAFYE 2 & HE ~7]

2= 1

| A 5-< Y (Transform Skip Residual Coding, TSRC)E]r B2 49 /})17] 3
4% transform_skip_flag®] ¢ko] 0 <1 45, =5, A gto] A89 499 g A7
i‘j/] A8~ A HE S e 55 9131, 3 5% transform_skip_flag 2] %}O] 1
A5, sl AEHA & Ao AT 2E Mg dHES
‘/}E]"?jj ZF AT
& Eof, M3t E5o M3l ~7] of RE A A|5h= W3
=

27 B 1vt shd e
F 931, 7] MF 23] S0} 1907 o2k B '

e
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[137]

[138]

i

Zd o] ghol 191 A9, 3 500 EA[E npe} o] M 559 # A F4E Al
gk A e~ A2 HEE sig coeff flag, coeff sign_flag, abs_level gix flag R/5E+=
abs_remainder’} 34 € 4= 131, 7] Al EH A dgHEES 7|HEO B A
A 7L At 2EE 7 Uk ol A, AV A8 A deUHEES

AR oR BAE S5 Y, 3 SN S5 e w8 4]
abs_level_gtx_flag += abs_level_gtl_flag, abs_level_gt3_flag, abs_level_gt5_flag,
abs_level_gt7_flag "B/%+= abs_level_gt9_flag-s Y EFE = SlT}, o & £,
abs_level_gtx_flag[n][j1 =704 ¢ %] noll A W3} 7|4 g (= HE Al
S 508 19 A 2" g gh o ddigho] (jx<+ 1Rt SA4] o] -5
et = Sl 2 5 Avh A7 (j<<D+1E, A5l ek AL A, A2
PAA & 274 AAXZ hAd =5 AT

EH 7] Mgk 27 S e ghol 091 A9, 3 40l EA|E upe) ko] W3
EZof HAFE Aol gk A8 A deHES sig coeff flag,
abs_level_gtx_flag, par_level_flag, abs_remainder, dec_abs_level, coeff_sign_flag 7 F
o g Qa, AV Ad s AU EES 7o ® A7 A FE A5t
= ALt o] Af-, BV Ag s A EEL FAA R uE 1
a1, 3 oA 7F AR E S ok B3 A7 abs_level_gtx_flag
abs_level_gtl_flag "B/%+= abs_level_gt3_flag & UEIE 5 AT} o & &
abs_level_gtx_flag[n][0]-= A1 ¥ 3} 7] 5= &8 =2l L(abs_level_gtl_flag)2] &
oAl 4= 9131, 47| abs_level_gtx_flag[n][1]-= A2 HE Al & &
=8 L(abs_level_gt3_flag)e] & oA A 5= AT}

g, CABACS -2 A 52 Al & 8kA 7k A 2] % (throughput) 4 5 ©] F4]
Bt @& Zh=t} o] = CABACY] At F&3f AN o= QIg Ao = At
5 8H(Z, CABACS] At F33} Ax1E S8k 217 1)= o A Wl(bin)<]
Fo3E el fulel EH FE Aol M E AR wlitoll =& HlolH
ol EARE Hol, & (k2 ¢l FA| AHlE ettt w2 Algke] A8 E
I ATt CABACO| A )& A= AdAE 79 Hl(context-coded bin) 2] 4=
Agtsto 2 A A E 5= ). o] & 59, sig_coeff_flag, abs_level_gtl_flag,
par_level_flag, abs_level_gt3_flags E & 3t7] &l AF&H W19 o] sl 59
Apolzo) W& R Alghd 4= vk A o &2, 3T £ 0] 4x4 Alo] =9
H521 A5, 4371 sig_coeff flag, abs_level_gtl_flag, par_level_flag,
abs_level_gt3_flag o] th&F W15 <] & 3270 & A|3hE 4= 9l oL, s E50] 2x2
Aol o] 551 79, 47| sig_coeff flag, abs_level_gtl_flag, par_level_flag,
abs_level_gt3_flagel] thet W1 =2 32 87| 2 Al stE 4= it} 7] vl1E9] Alshe
705+ remBinsPass1 .2 W EFE 5= Qi) =, A of| 2, BT -2 CABAC
el 8, A 2~E B35 35} Hl(context coded bin)e| 747} 29 A CGE
E ek E5(CB 1= TB)ol| thal] Al shE 4= o) opA] wel, 1S A~ E R 535}
Hlo] 7|57 B5(CB = TB) G 2 A gk 4= ). ol & 50, dA E5F9

SRR
=g }E]Z,:
o]
AR
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Atol =7t 16x1601 9, @A CGoF 2Tk glo] @Al &=l g A e = E -5 3}
Hlo| A Eh 7] A BE ] A Ao 1759, 5, 44870 2 A g = 9lt
[139] o] A5, d3E X = 9 245 Y ogstm A 5] &9 Yo
HI-& 25 AR, U A A58 CABACE AMS-31A] 8ol S&31= 47|
Aol ek o] X3t Wy & F35to] o[l g}atar, vhol o) 2= & F T 5
ATt ThAl 23, ol & £, 4x4 CG ol t3te] FH ¥ 718~ E 125 3} Yl (context

coded bin)2] 427} 32, 3= 2x2 CG ©l th3le] 2 ¥ AeAE L33} 0o 427}
go] ¥li= AFolli= ol 71 A E 253} 11072 FH ¥ = sig coeff_flag,
abs_level_gtl_flag, par_level_flag, abs_level_gt3_flagi= 12 ¥ #] &8 5= a1,
T3k ¥ 63} o] HHlE dec_abs_level® 1T Y E 5= QT =, o & E0],
4x4 550l thslo] I H 718l A E X3 3] vl (context coded bin)2] =7} # A
E59 24 Jg9] 1754, =5, 28 A= -, U ol HEAE R o 3)
Hlo g Iy += sig_coeff_flag, abs_level_gtl_flag, par_level_flag,
abs_level gt3 flagv 1Y H A & 7 JaL, =3 3 637 Zo] Ent=
dec_abs_level = Q1 7 = 4= At}

[140] [3%6]

|_[coeff] | dec abs level

l
|

[141] dec_abs_level & 7|HF S 2 [coeffl 4L ©]
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[142] [

6]

i coelf | = dec abs level

[143] T A7 coeff_sign_flag 3l 2270 A1 X (n)oll A 2] W3 Al 28 o
3 (sign) & YEFE 5 AT} =5, A7 coeff_sign_flag- &l & =70
AR ()l A o |8 Ao P (sign)= WHEFE 7 Aok T3 7] mes_idx=
AA Mt E5 o dA 7 AEEol teto] 738 Wk R A ke
Agy = A3 AL ES YE 5 9

[144] L 5T 4x4 55 YRS AFE oA & EAehE ot

[145] 559 dx4 52 A E ATEY A o & UEIIT R 59 EAEH E5E
4x4 W3 E-Eo| A}, = 8x8, 16x16, 32x32, 64x64 M3+ H52] 4x4 A B
E5Y 7 U =59 4x4 E5E Fral E5 B AR EE5 S Ve
At

[146] o & &0, =59 o 7] 270 % = AlgEol o

R

[147]  [3E7]

scan_pos 15114113112
coefficients 0101010
sigcoeffflag | U] C 1010
labs_level gt1 fla

{_par level flag 91
jabs level gt3 flagl
abs_remainder

dec_abs level
coeffsignflag | 0 | 0 | O] O

/
U111 101010 1
[148] <k 3 7004 scan_posi= & thZhAl 2700 i E Al YA E e
scan_pos 15+ 4x4 £S5l A 7Hg WA 270 =, 5 -8tk 24 of WSk Al
T AL, scan_pos 0= 7Hg Usoll 2705 =, 5 A
AT g H A Ao ol A, /7] scan_posi= 2270 9] X faL
o & £, 471 scan_pos 0= =70 Y1 %] 0o] 2}ar XA = 4= ),
[149] SHA, gt W83 ol dlad AR = Y Aa Tt o] Xl glko] ofd AlE 2
= (binarization)3}o] ¢} =
ANEE ol gtm Age o= v} w3k 3y A= 47 Adgs A ES
Haste] A7) A8 A A Ee] ol 3ty gk, ol xSt WhE s
UL, A7) ol X3 gL o o] xIststo] Y] AlE s dejHES] ghe =5
5= Ut} 7] o)X g A& &t ER A o] Bl = ko] 2 (Truncated Rice, TR)
o] 213} 3Z 2 M| ~(binarization process), kA Exp-Golomb (k-th order Exp-Golomb,
EGk) ©] %1 8} 3Z 22 | 2~(binarization process), kAl Limited Exp-Golomb (Limited k-th
order Exp-Golomb, Limited EGk), B=3= 3114 Z o] (Fixed-length, FL) ©] 7 &}

i

el

Q=19 Az 2ol

i

i

i

O
LA =)

i
o o et

fon B B L% 120
s ] el LI Y
§
™
s
[er

o] sndd (T8 nend el N 0

[ I e B Rule B B Fo8 L8R

2
A
T,
[
ro
ox
o
=
rir
0%
N
o o
Wi
>
1.01'
o
Y
o
©
>
)
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3L & A| 2~(binarization process) & 2= T = AT L o o] X3} A
371 TR o] X138} & A 2=, 37| EGk o] X138} & A 2= W= 47 FL o] X1 3}

[150]
[151]

[152]

[153]

[154]

[155]

[156]

[157]

7|

ZEMAE 7o g FalEo] AV AE s deHES] e REeteE A S
Herd 5= ol Tk

o & &0, 7] TR o] X3} Z &AM A~ th &3} o] 3= 4 gith

A}7] TR o] A &} Z 2 A %ﬂ 4 E—j.(input)% TR o] X s}o]l ot o % 1} 4l 8] ~
dlg]H Eof tf 3k cMax 2 cRiceParam & <= 1t} B3 A7) TR o] A 2
2 A2~ 9] 9 (output) Hl 2 E o] t]-§3F= 4k symbolVal ol tf g+ TR

ol Xz} 4= 3l

TAAoR, A Oﬂfﬁ MNE) 2 A E o] o g 4 W] AKGsuffix) B 22 E % o]
EAHE AFolle A7) Az defd Ee tf g TR ¥l 2 E %2 3 FAl(prefix)

AL Hl ~E # o] A3 (concatenation)d <= A 3L, 7| 1AL Hl

7] Al A dg]H Eof T3l A7) TR |l

Ak

[e}
99 S ek B Bol, 7] AFAR N 2EYL
(@)

S

prefixVal = symbolVal >> cRiceParam

o] 71 A, prefixVal = /37| symbolVal 2] 5] FA} ¢b-& YEL 5= 1t} A7
/\L]Q]_/:olela]gﬂ_gg] ]TRH]/\EFL]/] 4‘:/\}(1 ZJE:,J/\].H]/\EE]).#
T8k vhel ol =EE 5 QT

of| & E01, 4471 prefixVal©| cMax >> cRiceParam H.T} 2}-2 7 9-, 5] FA
AEHLS b1nIdx°ﬂ o] &l 2194 ¥ =(indexed) 4 ©] prefixVal + 12] H| E
string)d = AT} =, 4371 prefixVal©] cMax >> cRiceParam H.t} 2} 7
AR HL 2 E R & binldx 7} 7F] 71+ prefixVal + 1 H| E9] H{EXAE
ATt prefixValE. o} 2F-2 binldx ol o §F W12 13 F U st 5 Ao}, S
prefixVal®} & ¢k binldx ol o ¢+ 112 03} &L & 4 qlr).

o & Eo1, 4371 prefixvalel o)+ ©&} o] X &} (unary binarization) 2 =% % = Hl

sEYe ge Hok 0E 49

}
E E](blt
4,471
&

ol 2~
=2 T
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[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[3%8]

prefixVal Bin string I

tnl = L Do =l )
]| ot | e

O -
T [0
T [ 1

T [ TT1TTT0O
T [ 1 T

binldx 0 1 1 2131 4

$H3H, A}7] prefixVal©] cMax >> cRiceParam®.U} 2H#] @8- 7 9 7] A A}
2~ E .2 7] o] 7} cMax >> cRiceParam ©] 3l .5 Hlo] |9l H|E ~EZ Y 4=

%, cMax 7} symbolVal B.t} 31, cRiceParam ©| 0Kt} £- 745, TR Wl
2EH o] HulALHl 2EH o] EAE = it} o & 50, V] A AR
SERE Sasl vle) o] EE 4 9t

7] A e 2 dlg] | Eof] of &k 4 7] symbolVal 2] % W] AL Zh(suffix value)<
oh£-9] ekl a ol =&E 47 9l

[5=218]

suffixVal = symbolVal — (( prefixvVal ) << cRiceParam )

o] 71 A, suffixVal <= 4}7] symbolVal & 7 V] A} 7E-& veRd 5= loh

TR Hl 2E & o] Hul AN, F AL HI A2 E ¥H)E cMax 4k©] (1 << cRiceParam)-1
9l suffixValell that FL o] 213} Z2 A A5 7|wto 7 55 5= it}

g, 919 whebu] B ¢l cRiceParam 2] Ftol 0o]¥, 47| TR o] X1 3}i= A g3}
E 7 o] g = &3} o] X &(truncated unary binarization) 5~ 9141, I
Hagy = g s deuEe] 7k Ho 4ha 5 U g cMax #kol AHSE
AN

LS of| & 591, 447] EGk o3} L2 A A= vhe-3 ol 3
ue(v) 2 A ¥ 2182 Al HE = Exp-Golomb % ¥ A8 2
AN

2 o 2, 0} Exp-Golomb (0-th order Exp-Golomb, EG0) ©] %18} 3 2 A 2~ =
&3 o] =3l = 4= Jdvh

A7) g 2 Al A Eo tf gl 34 32 2 A 2 (parsing process)T H| E 2 EH 9
AR @ x| o A Al ZFste] A H A T=-A) Z(non-zero) H| EE X 3st H|EE ¢
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01} & A3 v E =& M= Sl (counting) &2 Al 2HE 4= Qlt). 7] 34 &

[169] [3%9]

leadingZeroBits = —1

tor( b = 0; !b; leadingZeroBits++ )
b =read_bits( 1)

[170]  BE3F ¥ codeNum < t&-9] 82 7} o] E 3% 4= 9},

[171]  [5F29]

codeNum = 2leadingZeroBits — 1 4+ read_bits( leadingZeroBits )

[172] o] 7] A, read_bits(leadingZeroBits)ol| A HFSHe 7k =
read_bits(leadingZeroBits)7} Y EFU = 452 A HA 2 7] 58 71 5 8.8
H| E (most significant bit)ol] ™+ A1AFQ1 = X 9= (unsigned integer) 2] ©] %I
3% ¢ (binary representation) 2. 2 3 A= 4= l v}

(173 HIE 2ELS R FANprefin” 5 = 2} 15 0] Absuffix)” ¥ E 2 ¥2] @
Exp-Golomb 2] T2 & t}&-2] 79} o] el 4= 2l

[174] [10]

Bit string form f{ange of codeNum
1 0
01x, 1.2
001 x, x, 3.6
0001 x, x; X, 7..14
00001 %%, % X, 15..30
DO000 1 X, Xa Xy Xy Xp 31..62
[175] "Z AL H] E & leadingZeroBits Al chs #l 8t et W83 Lol Il w
HIEY 4= 9la1, 3 1094 | E ~2EQ o] 0= 12 BAE 7 Uth 5, 4=
E 10 0 EF 1Z VA B E 2EH S JFAHE ~2ER S el 5= 9}

"HUEAR H EL= codeNum @] Alqtel| A abd ¥ 1= B EA 5= Qlar, sk %
1004 xiZ ZTA1E 7 Ao} 5, e 3£ 109 xiZ /IA | B E 2B S
AuAF B E 2 E S YEd 42 9t} o] 7] A, i3= 09| A LeadingZeroBits-1<]
Heol ghd = Atk w3 A xis 0T 13 54 3

[176] 471 codeNum o] @FE = HE 2EH 2 159 & IEL% T At

N
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[177]

[178]

[179]
[180]

[181]

[3E11]

Bit string codeNum |
|
010
011
00100 3

00110
. oortt 1 6 00
0001000

0oot1oo01 | 8
voototo |} 9

(W] el Ru

(o

]

AlE) 2l gl E 9] t] 2~ = Y B (descriptor) 7} ue(v) 91 745, =, A€~
AYHETFue(E ZHH 25, A7 282 dg A E o] 7218 codeNum}

E3H o & E0], 7] EGk o] X3} T2 A~ ohg- Zo] d 4 QlTh
A

symbolVal ¢l o] gk EGk o] 2l g}<d 4~ )t}
symbolValoll th &+ EGk o] X3} Z 2 A~ H|E ~E¥ Lt} &3 o] &H

A
T At
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[182] [3%12]
absV = Abs( symbolVal )
stopLoop =0
do
if absV >= (1 << k)){
put{ 1)
absV =absV—(1 << k)
k++
} else {
put( 0)
while( k—~)
put{ (absV >> k)& 1)
stopLoop = 1
|
while( !stopLoop )
[183] At 1125 F2EHE, put(X) 2] 4 F(each call)S E-5Fo] o] Wk XS Hl
2EY o] o) 7k 7 Aok AV, X= 0= 1Y T
[184] 3 o & 50, A7) Limited EGk ©] 713} Z 2 4| 3= tf&-3} 1ho] 3% &=
ATt
[185] *}7] Limited EGk ©] 73} 3 2 A 2~2] 9] & (input)= Limited EGk ©] ¥ 3}of] tff 3F
87 9 efol 2 et H riceParam, & H L] o] Wt E YER = ¥ 424l
log2TransformRange 2 & tf] A FA} &4 o]l & YEU &= M40
maxPreExtLen 5= T}, B3k 47| Limited EGk ©] A 3} 3 2 4| 2~ 2]
= 9 (output)= Wl 2 E o) o -§8F= ¢k symbolValell o 3+ Limited EGk ©] 21 8}
T At
[186]  symbolValoll T g+ Limited EGk ©] W 3} L2 A 29 B E 2 E .2 t}5-3} 71|

= P
TEE 4 Q.
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[187]

[188]
[189]

[190]

[191]
[192]

[193]

[194]

[195]

[196]

[3%13]

codeValue = symbolVal >> riceParam

PrefixExtensionlength = 0

while( { PrefixExtensionlength < maxPrefixExtensionLength } &&
{codeValue > ({2 << PrefixExtensionlength y~2))34

PrefixExtensionLength++
put{ 1}

H

il PretixExtensionLength == maxPrelixExtensionLength )
escapelength = log2TransformRange

else {
escapelength = PrefixExtensionLength + riceParam
put{( 0

}

symbolVal = symbolVal —( { (1 << PrefixExtensionLength } — 1) << riceParam )
while{ { escapelength— -~ )>0)
put( { symbolVal => escapelength) & 1)

Egh o & 59, A7 FL o| X8} Z2 M| 2= vh51 o] 8= 4=
AF7] FL o] 2 38} 32 2 M| 2~ 2] 1 & (input)< FL o] 1 3}of] that 2.3 2
ez deHE o) gk cMaxd 5+ At} B3 7] FL o] 2 38} S22 A 2
=9 (output)= W1 ~EF o] o] &3} 4k symbolVal ol t g FL o] 23}

FL o] 2 3}= A &4l symbolVale] a1 Z ol H|ELE 2= H|E ~EF
Abgsto] A E G Tk o7 A, 7] a1 Aol B EE Regle AT HE
2~ E ¥ (unsigned integer bit string) ¥ 5= I TF. =, FL 0| A3} & F-3Fo] A &4k
symbolVal o] tf ¢+ H| E ~E o] &4 3,1 a1, A7 s EAEE 9

HIEZo|(Z, B E)&= 114 dold 4= )

o| & &0, 7] a4 dol= th&9 k21 ol =54 4 ).
[5+2110]

fixedLength = Ceil( Log2( cMax + 1))

FL o] Z13}e]l thgh W15 o] Qe & 9] vl Eol A #Hste] v E ¢A =
F7hahs Ak ALE s A9 5 glek ol Sol, 7] A48l W =) B
Wl Qld A= binldx =0 & 5 U T}

3 o B Bo], A FASFY AR F A E A A HE gbs remainder o) T 3F
ol X3} T A 2= vt o] alE = v

4}7] abs_remainder I © gt o] 7

abs_remainder{n] 2| o] X3} ot 27, M A F-(colour component) cldx, 7}
=
=2

[y ox 32
-1>19i.—@

ot yo

)

o}

[—}

A (x0, y0) & = ek A7) Fa ¢ ‘1 (x0, yO)i= FA o] gt Frl M ES
N\Eow sz AR Foh w25 A BE bl S glek

%}7| abs_remainder © T g+ o] X 3} 3 2 A| 2~ 9] & (output)- 37|

abs_remainder 2] ©] X 3}, 47| abs_remainder 2] o] 2 & Hl AEHY 4=
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[197]

[198]

[199]

[200]

[201]

[202]

[203]

[204]

ATt 7] o] X3} 2R A 2E F-8Fe] 7] abs_remainder ©f] thgk 7F& W1
A E

H A, abs_remainder[n] ©l| o] g} lastAbsRemainder 2 lastRiceParam ©| U3}

o] === 4= Q). o] 7] A, A7 lastAbsRemainder ©= 47| abs_remainder[n]
o] Z o] =& abs_remainder 2] #2 Y EF 4= ) 31, 4} 7] lastRiceParam += 27|

abs_remainder[n] ©] Aol %% ¥ abs remainder ©l T 3+ &}o] 2 gfEbu] g
cRiceParam & e 5= Slth

o & &1, 471 abs_remainder[n] ©l] T g} lastAbsRemainder ¥ lastRiceParam &
CEEE ZRAA A A BEE g8 e TE5E A5, 5, A7 dA

H EZ WS AlaE 5 20 oA A ARA oA o Mk Aol gt
abs_remainder[n] ] EZ A 27} 3 ¥ = A9, A7) lastAbsRemainder 2 7]
lastRiceParam-< W7 002 A A= 4= qlt},

E5H AV BT old A, S AV ZEA AT AA A E EE
S0 5% A7) oY, A7) lastAbsRemainder 2 4} 7| lastRiceParam-=

9]

2,

FA 9t & Z ol 4 2% % abs_remainder[n] ¥ cRiceParam®| ¢} & A 5}
1 4= 91t} =, 471 lastAbsRemainder 3= @A) % ] 3= abs_remainder(n]
o % ¥ abs_remainder[n] ¢} F U gho 2 &= 5 a1, A
lastRiceParam &= & A % ¥ &= abs_remainder[n] ©] A o] % ¥ abs_remainder[n]
of] tf) &t cRiceParam ¢} TY 3 gto & F&=% 5= 9},

o] 3, & A 7Y ¥] 5= abs_remainder[n] ©l| o g 2}o] A~ u}2}] E| cRiceParam <=
4}7] lastAbsRemainder 2 4} 7] lastRiceParam S 7|HFO & ©= 2% 5= 9lt}, o &
o], A4 = ¥ i= abs_remainder[n] ol o) &t &}o] -~ 3}te}v] B cRiceParam &

ool ot o] mEd F glek

=i

2 o% N

)
!
oy

cRiceParam = Min( lastRiceParam + ( ( lastAbsRemainder > { 3 # (1 << lastRiceParam 1)) 71 : 01, 3)

e o & 59, d A 24 ¥ = abs_remainder[n] ©l] ™) 3t cMaxi= 7] 2ol X~
vt2}v] B cRiceParam & 7|90 & ©&E 4= o} A7] cMaxi= tF2-2] =82 3}
Zol &

[4112]

cMax = 6 << cRiceParam

T, & 5o, @Al 59 W 23] o] 5 V[REe R 47V] o] 2~ gt
cRiceParamo] A€ <= At} =, A A CGE E$+sl+= & A TBel thaf H3lo)

A G E A = AT, oAl EEl, 7] A CGE sk 7] @Al TBel

th el W3k 7] (transform skip)©] A -8 %= 45, 37| gfol 2 vt
cRiceParam-2 12 =542 = 0}k =, 7] A A CGE £33 37 A A

1 H

|
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[205]

[206]
[207]

[208]

[209]

[210]

[211]

[212]

[213]

[214]

[215]

TBoll tisl] M 3to] 48¥) = A5, thA| Eall, 7] A4 CGE E331= 7]
A A TBol| thale] ¥ ~7]o] 485 % &= 45, A7 do] da] 295 +=
abs_remainder[n] ©l tff &} 2} o] A~ 3} 1] E] cRiceParam < o] Ao i+ ¥

abs_remainder[n] ©/] )%} cRiceParam¥} & Y3k ko2 &4 4= ).

531 | A} 7] abs_remainder ©l Tk o] X &}, =, 4} 7] abs_remainder ol tf &+ W1
2 EH S F 1 AKsuffix) BT 2E o] EA) k= 4 -5-oll = 5 FAHprefix) W1
~EYa Aujaul ~EFo /] A ?ﬂ(concatenatmn) T ATk S, 7] A v AL

W A~ E o] &8t &= 7 -$-ol= A7) abs remainder ©f] T3k A7 Wl

R
rEYL wwww%a}v}.
o & 2ol 7] ATA M 2EYE FHEHE vk go] mEE 5 Ak

}7] abs_remainder[n] 2] % TA} 4k(prefix value) prefixVal-> T2 <=3}2] 2}

Zol x5 5 9
[4113]

prefixVal = Min( cMax, abs_remainder[ n ])

A}7] abs_remainder[n] & 7| Bl 2E# o] HFANS, FFAFHI 2EH)=

7] eMax 2 “4}7] cRiceParam 2 ¢ 8 © & A}-83}= 4}7] prefixVal o] o] 3k TR

A1 3 : 7} 10132 ] 70| 7} 691 ] & 2= 25}
T Y3d 47 abs_remainder[n] &] 47| Hl ~E® o] Hu|A} Hl A~EF o] £ 8
% 93, ek vho) ol ki E 4 9lv.

A}7] abs_remainder €| 7 V| A} 4h(suffix value) suffixVal< TF-5-¢] 4782 3} o)

suffixVal = abs_remainder[ n ] — cMax

A}7] abs_remainder 2] A7) W1 AE & o] Hu| Al 91 AE L k 7} cRiceParam+1
2 dAH 31, riceParam-2 cRiceParam & =2 A % ¥ 31, log2TransformRange+= 15
474 5] 31, maxPreExtLen< 112 A4 ¥ 3= 47] suffixVal ol t g+ Limited EGk
ol X3 ZREAAE Fole] =Ed 7 A

g, o & 501, 7] A TE AE T A8 A A2 HE dec_abs_level ol o gt
ol X3} LR A 2= v E 3 3ol a5 9l

4}7] dec_abs_level ©f] T g+ o] X 3} 3 2 & ]/\/] A2 A~ dE|HE
dec_abs_level[n] 2] o]z s}ol ot @ %, A/ A ¥ (colour component) cldx, "V}
2] (x0, y0), @Al A5 =70 94X (xC, yC), W3+ B2 o] Z o o] X o] 5*(binary
logarithm)?! log2TbWidth H ¥ 2+ £5-9] o] 9] o] Xt 422l log2TbHeight &
A5k, 871 2} 917 (0,30 AAS] R AT} BES TR o AA
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[216]

[217]

[218]

[219]

[220]

[221]
[222]

[223]

[224]

[225]

[226]

[227]

T A B2 o] vt S-S 7 A o Sl

}7] dec_abs_level ©l] o g+ o] X3} 3Z 2 M| 2~ 9] & (output)- 77|
dec_abs_level 9] o] A 3}H=, 7] dec_abs_level & o] X 3tH Wl ~E®HY 4=
9t} AF7] o] &} L Z A AE ESLo] 47 dec_abs level ©f o] 3t 78 1l

~EYEO| £5E 4 9

47| dec_abs_level[n] ©| EH61F g}o] 2~ 1te}v] B cRiceParam & 27| A A; A &
cldx 2 Frk 913 (x0, y0), @A A5 270 914 (xC, yC), W 3 E5-2] %9
o] ZIt =2l log2TbWidth 2 ¥ 3 5-5-¢] o]9] o] 2522l log2TbHeight &
de o2 FaE = gho) A g BE A S Fote]l EEE 5 vk A7
glol 2 mhebnlH kg Aol o gk A A9l A& T gko)

L3l of| & £E0], A7) dec_abs level[n] ol T 3F cMaxi= 7] &fo
cRiceParam & 7|HFo 2 E % 4= Qlt} A 7] cMax+= U89

A
EE 3l

[72]15]

cMax =6 << cRiceParam

, 7] dec_abs_level[n] ©l] th3F o] X3}, ==, AF7] dec_abs_level[n] ©f] 3+ w1
1] Al(suffix) Hl ~E & o] E A= 4 5ol = 5] FAH(prefix) Hl

u AL Hl 2~ E 7 o] A3 (concatenation)d = T E S V] A v AL
FEA 8 A Z= A G0 = A7) dec_abs_level[n] o) ThEF AF7] Wl

A~
A~E A7) AFAHE ~2EH A 4= 9

oA & Zo, V] AFAH 2EFH L ?‘%3 Hle} fro] =&
4}7] dec_abs_level[n] 2] & A} #k(prefix value) prefixVal-> T}
gol &= 4= 9l

[2116]

prefixVal = Min( cMax, dec_abs level[ n])

Zhil E
o

0
2} 3 o]

JQL'A

\

L

F

> >“
o, OE

‘__
~E
2B

A

il

Kel
k]
Edo

-
o 9 n:Zi n:Zi

=

E

oE

Kel
= g % g},
R k]

i

oI

A}7] dec_abs_level[n] & 77| Hl
cMax % /7] cRiceParam & ] ¥ 0. &
o3} A 28 Botel 1w 5
A7) A FALH AEEo] BE H|EY

ERo) HEANE, WFAR W 2252 4]
8-3H= /7] prefixVal ¢l o+ TR

1o] a1 B]E o7} 69l B E ~E "] 3}
L 35lH A7) dec_abs_level[n] & AF7] W1 ~E = o] HujAl W1 AE = o] &8
T AL, =5k vhel o] =& = Qv

%371 dec_abs_level[n] o] th &k efo] 2 gty & AAF LS 23 L& F
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[228]

[229]

[230]
[231]

[232]

[233]

[234]

index) cldx, 77 917 (x0, yO), @A) A% 2270 915 (xC, yC), W 29 Eo]

o] 21t 5*(binary logarithm)<! log2TbWidth @ ¥ 3} 55 2] o] o] o] X tf 4= <l

log2TbHeight & 5= Atk 7] FrF A (x0, y0)i= A o] e Frk A=

710 B2 sk Al Frk sk 5o Agd AEe vH A 5 vk 28 A
ghol 2 spetbuH =5 34 o] &9 47| dhol 2 3He}H Bl cRiceParam ¥
o]

1 =01, TO'] Z e 2 A A3
A 2 cldx, 7] 28 Frk 914 (x0, y0)§ ;%t HE B 1 ek g
AbsLevel[x][y] 71HE o 2 W locSumAbs = T2 el A E 5
5= (pseudo code) @} ol EE Q)

[3£14]

focSumaAbs = 0
i xC = (1 <= logZTbWidthy — 1 ) {
locSum s‘xbs += AbsLevel] xC+ 1} vC |- sig_coeft flag| «C-+ 1 || vC
il xC < (] << Jog2 ToWidth}y~ 2)
locSumAbs += AbsLevel] xC+ 2 vC ] sig coeff flag] xC+ 2[vC]
iff yC= (1 < losﬁ:ﬂbﬂejcht} - i )

H
i vC < (1 << log2ThHeight) - 1) {

locSumAbs += Abslevel] xC 1 yC+ 11~ sig coeff flag[xC { vC+ 11

H vC < (1 <= log2TbHeight) ~ 2}

locSumAbs += AbslLevelPass] [ xC Y vC + 2 ] —sig coeff flag[ xC | vC+ 2]

%
¥
iff locSumAbs > 31 )

locSumAbs = 31

A7) @fo] 2 1e}bn) B cRiceParam &= TS} o]l =549 45 9]

o £ PETO'] Ay7] gfol 2 me} ] B cRiceParam &= 7] =% WS locSumAbs

s & 7|Who g wEE 4= Qi) A7) M4 s = Max(0, QState - 1) &
ezé%—?c” L5871 s =0 3 QState - 1 5 H gt o= HAE 7
2}7] M <7 locSumAbs 2 7] MR s & 7|HEO 2 R = A7) ol &
32} v B cRiceParam % ZeroPos[n] = Uh2-2] ¥ o &8 o At}

[3£15]

A
2w
_"

o

5 locBumAbs { 1 2 3 4 A b 7 § g9 P b1t i 1213134 ¢ 15
cRiceParam 0 i 0 i 0 0 { | 1 ] i 1 1 2 2
) ZeroPosin | { { o i { 1 2 2 2 2 2 4 4 4 4
1 ZeroPosin ] 1 1 i 1 2 3 4 4 4 [ & 6 2 8 g g
2 1 ZeroPosIn | 1 i 2 2 2 3 4 4 4 6 G 6 R b E g
loeSumAbs Wi iTis 119 20§ 21 1 321 23124 1 25 26§ 27 1 281 29 1 30§ 31
cliceParam 2 2 2 2 4 2 2 s 2 2 Z 2 3 3 3 3
() ZeroPost n 4 4 4 4 4 4 4 # 8 3 b Bt I61 J6] 161 16
i ZeroPosi n 4 412121z 12t 1zt i2ii2pi6biel e 1o i6l 16
2 ZeroPosi n 1 2 Al 12ia2p 1212t 2t 121121 lopdal o) et 161 16
oE 59, d=st & 155 ZZ5HH 47] locSumAbs 7} 6 0] 311 49, 47|
cRiceParam 2 002 A A€ <= 9131, A7) locSumAbs 7} 7 ©] o] a1 13 o] 5F<]
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[235]

[236]

%

1

, 7] cRiceParam = 152 A4 4= )31, A7) locSumAbs 7} 14 o] %}o] 31 27
Q1 749, 47| cRiceParam < 2= @7@ 2 9= 31, 4} 7] locSumAbs 28°] /<1
, 77| cRiceParam = 3.2 A A= 4 3l
vk Ak ¥ 158 25 /‘}7] s7F0 LT_’ A} 7] locSumAbs 7]— 4 o] s}l

74 5-, A7 ZeroPos[n] = 0.2 A= 4= 9131, 7] s 7} 0 o] 2L, A 7] locSumAbs
7} 521 739, 4F7] ZeroPos[n] & 12 AAE = 931, A7) s 7F0 o] a1, A7)
locSumAbs 7} 6 ©]4}o]ar 11 o] 541 A9, 7] ZeroPos[n] & 2?’-_ A= 4= 9]
A7) s 7F0 ©| a1, 7] locSumAbs 7} 12 o] 4to] a1 22 o] 5491 A 5, 47
ZeroPos[n] < 42 A= 4= 9131, A7 s 7F0 o] a1, A7 locSumAbs 7} 23

o] A}ol a1 27 o] 321 7A9-, 47| ZeroPos[n] = 82 HAE 4= A1, A7 s 7F0
o] 31, 4}7] locSumAbs 7} 28 ©]721 74 $-, 4}7]| ZeroPos[n] < 1622 A= 4=
A}, ol At ¥ 155 FZ2sE 7] s 7F1 o] AL, 7] locSumAbs 7} 3
ol &}l 785, 471 ZeroPos[n] <= 12 AAE 4= 3L, A7 s 71 o] AL, 47|
locSumAbs 7} 41 74 5-, A} 7] ZeroPos[n] = 2% A€ 4~ AL, A7 s 7F1 o] aL
71 locSumAbs 7} 521 7 9-, %471 ZeroPos[n] = 32 = A A= ZF NaL, 47 s 7t
1 ©] a1, /7] locSumAbs 7} 6 ©]4}o] a1 8 o] 5}<l 74 -5-, % 7] ZeroPos[n] = 45
A= 5= 9131, 7] s 7F 1 ol 5L, 24 7] locSumAbs 79 ©]/do] il 11 o] &4l 4 ¢,
871 ZeroPos[n] & 6.2 & A4 5= 141, 7] s 7} 1 0] 4L, 471 locSumAbs 7}
120]/40] a1 15 03}l A 5-, %71 ZeroPos[n] = 8% A4 = 4= 9151, 7] s 7} 1
o] a1, 47] locSumAbs 7} 160 7d0] a1 17 o] 821 74 5-, A 7] ZeroPos[n] = 4%
d 24%1 = 3L, 471 s 7F1 ©] AL, 7] locSumAbs 7} 180] /0] 51 25 o] 3}1 -9,
A}7| ZeroPos[n] = 122 A= 4= 9131, 47| locSumAbs 7} 260|740 a1 31
ol s}l 49, 471 ZeroPos[n] 1602 AAE 4 i}, el A=dh 31 155
23 7] s 7F2 o] a1, 4 7] locSumAbs 7} 1 ©] 8121 7 5-, 47| ZeroPos[n] =
12 AAE 5 i, A7) s 712 o] 3L, A7) locSumAbs 7} 2 o] 4ol a1 40] 8121
74 5-, A7 ZeroPos[n] = 2% A E = QAL A7) s 7F 2 o] 31, 47| locSumAbs
7F 59 A9, A} 7] ZeroPos[n] & 308 A= 4= 9lar, A7) s 7} 2 o] a1, A7
locSumAbs 7} 6 ©|7J-0] 31 80| 5} 749, 4} 7| ZeroPos[n] < 4% A4 A %1 ZF o1,
271 s 7F2 o] a1, %} 7] locSumAbs 7} 9 o] 4fo] a1 110]8}1 A -$-, 47| ZeroPos[n]
2602 AAE 4= 39la1 A7) s 7F2 o] a1, A7) locSumAbs 7} 12 ©|4fo] a1
170]8}Q1 -, %371 ZeroPos[n] = 82 A4 = 4=~ la1, 7] s 7} 2 o] a1, 47|
locSumAbs 7} 18 ©]A}o] 31 240] 8} 7 5-, 47| ZeroPos[n] = 122 A A=
AL, A7) s 712 0] a1, 7] locSumAbs 7} 250461 A -9-, 47| ZeroPos[n] =
160 2 /\ézé 2= o]q_

=, ol & &0, ZeroPos[n] 2 the- 2] 7243 o] mEE 2 qlon, o 7] A,

T8l 2 of] 3E8HE] = cRiceParam= 3% 155 %23}

o ©
o 2

F(

_4

ol

s



45

WO 2020/189971 PCT/KR2020/003515

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

[=4117]
ZeroPos[n]= (QState < 2? 1 : 2) << cRiceParam

dec_abs_level[n] & A Y] A} #k(suffix value) suffixVal< T2

,'%/\o]l;‘l_

i s O

4
&)

— > T

=
N
o
l-rl|

suffixVal = dec_abs_level] n | — cMax

A}7] dec_abs_level[n] & 7] Wl ~E® o] HujALHl ~EH 2k 7}
cRiceParam+1 & A ¥] 31, riceParam-< cRiceParam 2. = A ¥ 31,
log2TransformRange+= 152 A4 ¥ 31, maxPreExtLen-< 112 A4 ¥ =
suffixVal ©l] t] 3} Limited EGk ©] 213} T2 M| A5 53] 54 4=

ES E A= RS E oS d A FE S vERl e 7] HEE,
SrQlof Aol YA FH)el A S EALS HAFTE 2 A 3A1717]
A5t 71E A FE 2 Wetol A F=she= 8- FASHE WekE
Al kgt

2E EA ol E EL,TB 85 o] AE E5 2 AE &5 Yo dA 7Y
Alg=oll th gk =70 &A= el 4G o o] Fah= g =7 oA
T U S, TB 5 W AH E5 2 AH E5 o g AFE Aol tig
2N A= -t A et Wk o ' ANsteE A A7 A A 5
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Woll A =34 o = kA st = Qi wheb A, vhA 9 = Al 2 W8 A=) 270
Aol ek A W= Mgk ulel o] A7 5 3L, coded_sub_block_flagi= ¥+
7‘111 %%oﬂ EHf‘H 5’—%] =

[246]

[247]

[248]

[249]

st B ESE ST B E5)l tig
coded sub _block_flag= 58 3¢ Alo] 25 YEH 4= Qlt). o] & &9, VVC Draft
30 A, 7] #gek A B E-Eof] o) 8 coded_sub_block_flagi= A1 219 ¥ A] ¢k a1
P 13 sdstttal =EE 5 vk b A = A 2 H S Al o] 20 f 2] 7F
A7 A A E EFolel o] MHE E5o 948 49 DC A E E5(=,
| F4a A E E5) 2] Hojx s}l f-a & ¥ (significant level)©]

Uee HEbd = vk AR H o', 4] DC A H &5l g
coded_sub_block_flag7} 1 91 A 0.2 =& 5] X|qk O/H]-rrﬁ_(non significant)
gl RhE 5k = vk A ek 8 o] A ESel Wk 270
A G5 on, mp A = A 2 WS Al 290 A ]ﬂ]ﬁﬂl‘iﬂoioud, z}
A B E-Eo] th3F coded_sub_block_flag7} Al-2d & € 4= glt}, o] 7] ol &= 47] DC
B E5 ol9le] & A H 559 U8 coded_sub_block_flag 7} o] 7] 0 1
| 2] 3Fal DC A1 H &5l t ¢k coded_sub_block_flag: &2 4= Q1T

S E5o 2o AR et Add o R o] Fah=
31, DC A H 559 th &t coded_sub_block_flag”7t
A = A5, 47 DC A B &=l o) $F coded_sub_block_flag7} 13}
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[250]

[251]

[252]

[253]

[254]

[255]

[256]

abs_level_gtl_flag: =% coefficient2] non-zero coefficient2] 7J| 5=l 2] 5
A ~E o] AR 4= Tt

Tt 53], g Aol Ay o] A9 e FALS
A A 7d Ao g el thal] o =S 5= It} o]ell, abs_remainder 2] ©] X3} 2
1

AU AE e 2 vhaa do] =44 4= Sl

o & £9], abs_remainder 2] ©] X 3}o] ¥ & 7 @ E(cutoff) gko] AFEE
At} o] & F3}9], sig_coeff_flag, abs_level_gtl_flag, par_level flag %
abs_level_gt3_flagE A}-83F I w9l A abs_remainder®l] off 3 2}o] A~ F =7 9
Azt A D 7Rl Aol gk AL A AE Rdlo) U] =& 5 850]
AEE = Ut A7 ALZE F7HA7IHE "XET 2" FH L 5 =
abs_level_gt5_flag, abs_level_gt7_flag 5)7F 7 Q. 3 of] Lot st w7} 4] t] o]
WS = Q) A Q=52 A AE 4 T (numGtFlags = 5).

E3 ghol 2~ gty o ek & o] AE 5 Tk =, A A 209
AR -5 FH AR K o5 FH Y X7 sig_coeff flag Z1E ~E Wl 9
2AAZH0=R yud 5l B, W 27 A8 o] o wef, |3 7] o]
g He 559 A5 dhol 2 g e = 12 1 E"] 5 Uk

coeff _sign_flag Z1 Bl ~E W&l & 1135 (sign) A @ 2> -2 Bobd A 9 o =
H A - o] ZE2b7} EE vhol o] 2 (bias)H £ A 22 Q1 22 H A
o (distribution) 7F A1 o] At H3EEH A Foln FE AH AR =AY AE
Abgsle] I E 7 Ut dw AL Y AE Fdo] 1S o G H 9
8= 4 Qo F o 33 A H = sigcoeff flag o] -0l 3P o] B &
2 E 135 3} Y& (context coded bins)# 3] f-%]d 4= it}

Bl 2E R ot ilEo] A A A 2 0 s o) thEk Al

A 2] 1 E E(syntax elements), <7, sig_coeff flag, abs_level_gtl_flag 2
par_level_flag®] A &S AAH A & = vk 18y A& G HE2E R 53]
Q1= (Context Coded Bins per sample, CCBs)2] &t %] 2] A| g+ #| A= a1 T} 2 7
4%  9Ith CCB o] 74 CCB>k ¢! A5~ FashA] & RE& 243t
L= 5 ok A7IA, ke Y A5 (positive integen Y T AT ol & Eo,

A A I B E(regular level coding mode)9] 745, k=2 Y At} =g
A g ALt g3kl Aol g 7 Ut
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[257] tﬂﬂ A el 2 dg]HEof T3l S
index increment, ctxInc)7} === o
o] Y% & YEF = binldx & 7| HFO 2 ctxIne 7} &2 9= At A7) ctxIne
= A H A~ E 27} 92}v] B (context increment parameter) @} 2l L} =

[258] A"l gl Eo] o binldx ol whe} =& ¥ 5= ctxdne = the o] E ok EE ¢
AN

[259] [3%E16]

N . binldx
Syntax 0 1 2 3 1 >= 3
end of tle group fl“ag terr“n“ig_aie 4 na na na a
alt_ctb fla 0.8
ol L {clause 9.5.4.2.2) na né i D na
sao merge lefl fla i) 1) na na na D
Esaz} merge up tlag i k) na na na 1M
Isac type idx luma 0 byvpass na na na na
fsao type idx chroma 0 bypass na na na na
san nﬁ‘set absl WH Y bypass bypass bypass byrass bvpass na
sao olfset sweol U H Y bypass ity na Y T4 na
sao band posiion] W U 1 bypass bypass bvpass bypass bypass bypass
a0 en class hues bypags bypass na na na 14
sao eo clags chroma bypass bvpass na na ng i
qt_split_cu flagl U | 0.5 na na na 1 na
{c]m_lfe G542
0.12 na na na ns na
mit_split_eu flag {clause 9.5.4.22
{ chWidth = = na na na na na
mit_split_cu vertical flag G}?ieé%s: d)t};: ﬁj i
chHeight 371 :2)
mitt sphit eu binary flag 0 s na na na na
cu_skip Tlagf T ] 01,2 i fia na el 1
{clause 9542 21
pred_mode flag () na na na 1ig na
pem flagl 11 ferminate na na na na nd
intra luma ret adxt 1 1 0 1 2 na na na
intra_subpartitions mode flag {} i ng na na na
intra wbgartmnn split ﬂ_‘g i} i na na na o
intra_luma _mpm flagf 1 | {} 1 na na na It
[260] intra lama mpm ddxf 1] bypass hypags bypass bvpass bypass na
nfra luma mpm remainder] | bvpass bypass bypass bypass bypass biypass
1]
intra_chroma_pred_model 1 ] 1] hypass bypass it na na
{sps colio ensbled flae o
infra_chroma_pred m’l}dt{ 1] O 1 2 bypass bypass na
spe ook ensbled flug ~= 1 &&
bin at binlde equal to 2 = = 0
intza_chroma_pred | mada{ i G ] Z . g 18
s cobim eabled flag == 1 &&
bin 4t bindd cgualtod =
1.2
mcrgcwaubb]ock“ﬁagi jil (dausfg'.g%z% e na na e na
merge subblock idx] 1 ] T 0 bypass bypass bypass bypass bypass
sps shimvp enabled flag s e g
merge_subblock adx| I ] 0 1 2 3 4 4
1s0s shimep enabled flag == ]
merge faed I Q na 1 na na na
mimvd Hagl I 0 o T na na ma




[261]

[262]
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mnvd merge Has! 1 1 na na i na na
munvd distance idx] 1 1 bypass bypass bypass bypass brvpass
mmvd_direction idxf 1 bypass na na A na
merge_triangle flagl 11 (clause 9.5.4.22) na na na na na
merge trianade idxf 1 1 i bypass bypass byvpass bvpass hypass
merge s U ] 0 bypass bypags E}Vpa_ss bypasy na
ciip flagl 11 1 _ L na na na na na
cip luma mpm ﬂsgg,l‘ T 3 i na i 1 na
gip luma mpm id=f ] bypass Lwpass ) g na na
inter_pred ide] 20} vO ] { ¢hWidth + chide 4

ght yi= 87
T-{{1+
LogZ{ cbWidt na v na na
by + Log2{ cbHe
ght 33> 1)
: 4
) Fine fl 21,2
inter_affine flag] 1 | (clause 9.5.42.2) na na na na na
cu_affine type flapl 11 0 na na na na na
ref wlx WL W i 1 bypags bvpass bypass bvpngs
red idx 1T 1 0 1 hwpass bypass bypass bypass
mvp 10 flagd 1 iy na na T g na
mvp {1 flagf 1 1 i na na na na na
0.7
amvr_flagl 1 ] (clause .5.4.2.2) na na na na na
arovr dpel flast f Y na 1) 1na i na
ebi_ax] )] , ) ]
NoBackwardPredFlag == o ! né e i e
gh ads] Jf ]
251 1] 2 3 4
MoBackwardPredFlag == 1 . ! . ra 4
cu obf {1 n4 i s o) i)
{ chWidth #
cu_sht_flag chHeight < 256 ) na na e na na
10
cu sht guad flag {1 na 2 i ) ik
{ chWidth = =
cu_sht horizomal flag {C‘:&;ﬁg‘] ‘i ; chi{m ne na e i fia
ghty 212
gy sbt pos {lag 4 ne A ) s et}
abs movd oreaterd flag] () ng né 5 ) na
ahs mvd greatert flag] 4] ng i na nd na
abs mvd minusd| | bypass bypass bypass bypass bypass bypass
mvd sign flaaf 1 bypass i 18 ng na ng
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[ 63] e obf lumal 11 1 (3@; ;9“%‘1 2 4) na na na na na
tu cbf obl T U] t}:Dq?;h ,Wlm i na na na i na
twochi erf W31 tu chi chl 1] na 1 g na na
oy gp delta abs {3 i 1 1 1 bypass
gy gp delta sien flag brepass na 1 na i na
transform skip flaef 1f ] na 14 na na na
tuomits iixl YO cgtDepth & 7 3 T na
fast sig coefl = prefix .23 (clause 9.5 4.2 3%
last sig coefl v prefix 0.23 (clause 9547 33
last sio coefl w suffie bypass bypass b\pass bypass bypass bybass
st sig coelt v suffiy byvpass bypass bypass bypass bypass bypass
coded sub block flagf 1 ] (1.3 na ] T i na
{f:?m&m 95472.5)
sig_coeff flagl 1] ] {.BG na i na na na
clauge 8547 7)
0.32
par_level flag[ | (clause 9.5.4.2.8) na na na na na
"‘\ ’1’)
absg level gtl flag] | (clause 9.5 42.8) na e na na na
E {3 - G‘EE o £ 3 £
abs level_gt3 flagl | Celause 9.5.4.2.8) na na na ma na
gbs remainder] | bypass bypass bypass bvpass bypass bynass
dec abs levell | bvpass byrpass bypass bypass bvpass bypass
coefl sign flagl | byvpass na na na na na

[264]

[265]

[266]

[267]

3% 169 4] "bypass”, "terminate” J3= "na"7} o} Fhe ZE= o] ZIH A E
Qe vhgat ol mEE + 9

A g 2 A HE o] & A Wl T‘/Hﬁctxlnc: ¥ 1600 A7 sl A Wiof of 3k
B0 A4 08 SR A T A W Y
RS 0] S0 A Al R B okl A8 S S
471 ctxIne 7F E%% 31\* 9}5} A7 A& vve ol A E dg on e
AT}, o] 3, W 4= ctxIdxOffset 7} initTypeQ] & A gholl e} etxldx Q] 71 S
@om A 9E  9lek 471 initType A H5E Tgopz A L efo] 2]
Zrefol 2 R0 the} A 4H 5 ek o5 Fol, 4] Zefol 2 Bl 1
Zglo]l 220l ¥ initType 022, &0l 2 EF ¢ o] P &2to] 220l H initType> 22,
:Lﬂ/] —rlmtTypeL 1249 59 Uiﬁ]— Al El A 011‘7/]1:!415/] 3 7)) "lof tjf 3k
Z1g 2~ E Qldl ~(cixldx) = ctxInc @} cixIdxOffsete] 31} s LA A4 = 4
ATtk =, A EFof Uik 47 Y AE QId A= cixIneE 7|vHo 2 A E
o]ﬂ. =3k , bypassFlag = =002 A 7<4 = Z,: 91

9, 5% 16004 7] @) 0] o2 5ol "bypass'sl 2, 7] wie)
AE e Qe g at o] 53 4 Ak o B Fo, 471 @A we) B
ctxTable <= 0252 A= 4= o}, gk A7] A A Wl st 78 A~ E
qjtﬂi(ctxldx)f 0o dA4d 4 .

gh, 3 16004 7] @A Hlol) o 3k 3&501 terrmnate""] 85, 7471 W e
HAE Sk i 60} o] 529 7 3l o ol 4]
ctxTable = 0.2 A= 4 CHESH A
a2~ (ctxldx)= 022 A 7@ = ZF 2T gk bypassFIag t 002 4A=

N

\‘F‘t 0?4 -W
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[268]

[269]

[270]

[271]

"bypass" "terrmnate" PEE "na" 7} ol Zk& zEi= "o Ul d cixIine S = E35H]
Aot dEo] HAHEL F&o= vkt 28 4=
o E £50],95422 Ao & cixlne & ©=E6= AL o} Lo gof 4L
A
[3£17]

9.3.4.2.2 Dertvation process of otxInc using left and above syntax clements
Input to this process is the luma location { %0, ¥0 ) specifying the top-left luma sample of the
current luma block relative to the top-left sample of the current picture, the colowr component
cldx, the current coding quadtrse depth cgqDepth, and the width and the height of the current
coding block in luma semples cbWidth and cbHeight,
Output of this process is ofxine,
The location ( xNbL., ¥vNbL }is set equal to { 30 — 1, v0 ) and the vaniable availablel, specifying
the availability of the block located directly to the lef of the current block, is derived by
invoking the availability derivation process for a block in z-scan order as specified in subclause
6.4 with the location { xCurr, vCurr ) set equal to ( %0, v0 ) and the neighbouring location
{ xNbY, v¥INDY ) set equal fo { sNbL, ¥INbL ) as inputs, and the oulput is assigned to availablel.
The location { xNBA, yNBA Y is setequal to ( X0, v0 — 1 ) and the variable availableA specifying
the availability of the coding block located directly above the current block, 1s derived by
imvoking the availability derivation process for a block in z-scan order as specified in subclause
6.4 with the location { xCurr, yCurr § set equal to ( %0, v0 ) and the neighbouring location
{(xNbY, yNbY ¥ set equal to { xNbA, vNbA ) as inputs, and the output is assigned to availableA.
The variables sizeC, sizeTh2 and sizeThl are derived as follows:

sizeTh2 = ( MaxBtSizeY == 128) 7 1024 : ( { MaxBitSizeY == 64)?512:236) (919

sizeThl = ( MaxBiSizeY == 128) 7 128 : 64 {920}

sizeCC = chWidth * chHeight 921y
The assignment of ctxIne is specified as follows with condl and condA for the syniax elements
alf ctb flag] =0 1] vO [ cldx |, qt_split cu flag] x0 || v0}, mtt_split cu flag[ =0 }[v0 ],
cu_skip flag] x0 1] v0 1, amvvr flag] x0 ] v0 L. inter_affine flag] x0 }{+v0 1,
merge iriangle flag{ x0 ][ v0 | and merge _subblock flag] x0 ]| v0 | specified in Table 9 11:
cixlne = { condl. && availablel. ) + ( condA && availableA ) + cixSelldx * 3 {922%

L3 o & 50],954.23 Ao I E cixlne & &5 AL 189 79}

=2
O A~
s Atk
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[273]

[274]

[275]

[276]

3 18]

9.5.4 2 3 mrivatic:»n proaeiss of cixIne for the syntax elements last sig coefl’ x prefixand
Iﬂputs 1o this p: ocess are the variable binldx, the colowr component index cldx, the binary
logarithm of the transform block width log2ThWidth and the transform block height
log2ThHeight,

Quiput of this process is the variable ctxIng.
The variable log2ThS8ize is derived as follows:

- Hf the syntax element to be parsed is last_sig coeff x prefix, log2ThSize is set equal to
log2ThWidih.

- Otherwise (the svintax element 1o be parsed is last sig coefl v prefix), logZThSize is set
equal to log2TbHeight.

The variables otxOffset and ¢fxShift are derived as follows:

- If ¢ldx 15 equal 10 0, otxOflset is set equal 10 3 * { log2ThBize - 2y + ( (log2ThSize ~ 1) ==
2 yand ctxShift is set equal to { log2ThSize + 1) >» 2

- Otherwise (cldx is greater than 0), otxOffset is sef equal to 21 and otxShift is set equal to
Clip3( 0. 2, 2log2ThSiza > 3 ).

The variable ctxine is derived as follows:

ctxine = { binldx >> ctxShift } + ctxOffset 923

LS o] & £01,9.54.24 Ho) E cixne & EE8h= HAH S thao 1o}

oe 59k
|

[3£19

9.5.4.2.4 Derivation process of etxing for the syntax element fu_obf luma
Inputs to this process are the variable binldx, the colowr component index ¢ldx, the binary
logarithm of the transtorm block width log2 ThWidth and the transform block height
log2ThHeight and the current transform tree depth tDepth.
Cuiput of this process is the variable cixlne.
The variable ctxdne is derived as follows:
— H IntraSubpartitionSplit Type is equal to ISP NO SPLIT or cldx is not equal to 0, the
following applies:

cixine= trDepth==0 7 1 : 0 {924
- Otherwise ( InfraSubpartitionSplifType is not equal to ISP NO SPLIT and cldx is equal to
0 ). the following applies:
- The variable prevTuChiY is derived as follows:

— It the curvent fransform unit is the first one to be parsed in a coding unit, prevTuChfY is set
equal to 0.

~ Othorwise, previuChlY s sot equal to the value of tu_obt luma of the previous luma
fransform unit in the current coding unit.
------ The variable etxlng is derived as follows:

ctgine =2 + prevTuChbfy {925)

L3 o5 £9],9.5425 Aol & cixlne & =E6= 4L o9 %9

O A~
s Atk
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[277]

[278]

3k20]

Inputs to this process are the colour component index cldx, the cwrrent sub-block scan location
( xS, ¥8), the previously decoded bins of the syntax element coded _sub _block_flag and the
binary logarithm of the transform block width log2 TobWidth and the transform block height
log2ThHeight,
Cutput of this process is the variable cixine.
The variable csbiClx is derived using the current location ( x8, ¥v8 }, two previously decoded bins
of the syntax clement coded_sub_block #ag in scan order, log2ThWidth and log2TbHeight, as
follows:

- The variables log28hWidth and log2SbHeight are dervied as follows:
log28bWidth = { Min( log2 ThWidth, log2 ThHeight <2 7 1 : 2) (926)
log2ShHeight = log2ShWidth 929
— The variables log28hWidth and log28bHeight are medifed as follows;

""" ' log2TobWidth is less than 2 and cldx is equal to 0, the following applies

log2SbWidth = log2 TbWidth (928)
log2ShHeight = 4 — log2SbWidth (929)
vvvvv Otherwise, if log2ThHeight is less than 2 and cldx is equal to 0, the following applies
log2SbHeight = log2 ThHeight (930)
log28bWidth = 4 — log2SbHeight (931
----- cshfCtx is initialized with 0 as follows:
esbfCtx =0 (932)

~ When xS isless than (1 << (log2ThWidth — log28bWidth ) ) — 1, csbfCix is modified as
follows:

cshiCix += coded_sub_block flag[xS+ 1} ¥5] {933

~ When vSisless than( 1 =< (log2ThHeight — log2SbHeight )}~ 1, esbfCrxis modified as
follows:

cshiCtx += coded_sub_block flag[xS ][#S+1] {934

The context index increment ¢txine is derived using the colour component index cldx and
csbiCix as follows:

-~ If cldx is equal to §, ctxInc is derived as follows:

ctxine = Min( csbfCix, 1) {935
‘‘‘‘ Otherwise (cldx is greater than 0), cbxdne is derived as follows:
ctxIne = 2 + Min( csbfCtx, 1) (9 36)

LS 48 50],9.54.2.6 Ao WE cixIne & E&8= AL )89 79

[
ZELE T 99\14'-




54

WO 2020/189971 PCT/KR2020/003515

[280]

[281]

[3E£21]

9.5.4.2.6 Dertvation process for the variables locNumSig, locSumAbsPass]
Inputs to this process are the colour component index cldx. the luma location { x0, v0)
specifving the top-left sample of the current transform block relative to the top-left sample of the
current picture, the current coeflicient scan location { xC, vC ), the binary logarithm of the
transtorm block width log2TbWidth, and the binary losarithim of the transform block height
log2ThHeight.
Outputs of this process are the variables locNumSig and locSumAbgPass].
Given the syntax slements sig_coefl flag] x | v ] and the array AbsLevelPassi] x [ C ] for the
transform block with component index cldx and the top-left luma location { 0, v0 ), the
variables locNumSig and locSumAbsPass] are derived as specified by the following pscudo
code:
loeNumSig = {}
lecSumAbsPassl =
H(xC < (1 =<log2ThWidth) ~ 1) {
locNumSig +=gig coell flagixC+ 1} ¥C]
locSumAbsPasst += AbsLevelPass1[xC+ 1 || vC]
H(xC =< (1 <<log2ThWidth) - 2) {
locNumSig +=gig coeff flag] xC+2 ] v}
locSuwmAbsPasst += AbsLevelPassTxCU+ 2 ] yU |

j

H(yC < {1 =<log2ThHeight)—~ 1) {
locNuwmSig +=gig coeff flagxC+1}yC+ 1] (937
locSumAbsPass] += AbsLevelPassi[xC+ 1 }{ +11}

i

H
f(yC < (1 <<log2 ThHeight)— 1) {
locNumSig +a= gig coefl flag] xCl{yC+ 1]
locSumAbsPass] += AbsLevelPassl| xC ] yC+ 1]
HyC < (1 << log2ThHeight)— 2 } {
locNumSig += gig coell flag] xC | vyOC+ 2]
locSumAbsPass] 4= AbsLevelPassixC ] yC+ 2 ]
}
H

Egh ol & £01,9.54.2.7 Holl & cixlne & E&3HE 442 of59] 19}

E
=

o
s Atk
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[282]

[3£22]

9.5.4.2.7 Derivation process of ctxine for the syntax clement sig_coeft flap
Inputs to this process are the colour component index cldx, the luma location { X0, v0 )
specifving the top-left sample of the current transform block relative to the top-left sample of the
current picture, the current coefficient scan location ( xC, v ), the binary logarithm of the
transform block width log2 ThWidth, and the binary logarithm of the transform block height
log2ThHeight.
Output of this process is the variable ctxinge.
The variable locSumAbsPass] is derived by invoking the derivation provess for the variables
locNumSig and locSumAbsPass] specifies in clanse 9.5.4.2.6 with colowr component ndex cldx,
the huna location { %0, v0), the cwrrent coefficient scan Jocation (xC, vC ), the binary logarithm
of the transform block width log2ThbWidth, and the binary logarithm of the transform block
height log2TbHeight as input.
The variable d is set equal to xC + yC.
The variable ctxdne is derived as follows:
~ [ cldx is equal to 0, cixlne is derived as follows:
cixIne = 18 * Max{ 0, QState — 1)+ Min{ locSumabsPass1, 5y +(d =<2 ? 12 : (d <8 7
6:0)) (9 38)
- (Mherwise (cldx is greater than 0), etxIne is derived as follows:
ctxIne = 54+ 12 * Max( 0, Q5tate — 1)+ Min{ locSumAbsPass, 531+ (d <2 % 6 : 0)
{939

L3k o & 59],954.28 Aol E cixIne B =E55F= YL o529 %9}

9.5.4.2.8 Derivation process of ctxIne for the syntax elements par_level flag, abs level gtl flag,
and abs level gtd flag
Inputs 1o this process are the colour component index ¢ldx, the luma location ( %0, v0)
specifving the top-left sample of the current transtorm block relafive to the top-left sample of the
current picture, the current coeflicient scan location { xC, vC ), the binary logarithm of the
transform block width log2ThWidth, and the binary logarithm of the transform block height
log2 ThHeight.
Cratput of this procass is the variable otxlne.
The variablea locNumSig and locSumAbsPass! is derived by invoking the derivation process for
the variables locNumSig and locSumAbsPass] specifies m clause 9.5.4.2.6 with colour
component index cldx, the luma location { x0, ¥0), the current coefficient scan location (xC, vC),
the hinary logarithm of the transform block width log2ThWidth, and the binary logarithm of the
transform block height logZ ThHeight as input.
The variable ctxOffset is set equal to Min{ locSumaAbsPass] — locNomSig, 4 ).
The variable d is set equal to xC + yC.,
The variable cixIne is derived as follows:
H<C s equal to LastSignificantCosttX and vC is equal to LastSignificantCoefTY, ctxlne is

derived as follows:

cixIne={eldx == 4 2 0 1 21) {940y
- Otherwise, i oldx is equal to 0, cixdng is derived as follows:

ctxInc=1+ctxOffset+(d == 0 7 15 : (d=<3 ? 10 : (d=<10 25 : 0))) (941
~  Otherwise (cldx is greater than 0), cixIne is derived as follows:

ctxIne =22 + ctxOffset +{d == 0 7 5: 0) (942}
$HA, =gt 83 Zol M3t A ad & A &= 55, 5, H ol
AL A G2 A FLE AGTES L88h= W3 55 Anub4l 3
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UER &= A e~ dEl A E M3 ~ %] Z 8 I(transform_skip_flag) 2] Hlel o gk
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ol i birfdxs
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[305]
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[3£28]

Input to this process is the luma location { x0, ¥0 ) specifying the top-left luma sarple of the current huna
block relative to the top-left sample of the current picture, the colour component cldx, the current coding
quadiree depth cqDepth, the width and the height of the current coding block in luma samples cbWidth and
cbHeight, and the variables allowSplitBtVer, allowSplitBtHor, allowSplitTtVer, allowSplitTtHor, and
allowSplitQt as derived in the coding tree semantics in clause 7.4.7.4.

Output of this procsss is ctilne.

The location { xNbL, yNbL }is set equal to{ x0— 1, v0 }and the variable availableL, specifying the availability
of the block located directly to the left of the current block, is derived by invoking the availability derivation
process for a block in z-scan order as specified in subclause 6.4 with the location { xCurr, yCurr ) set equal to
{ x0, v0 ) and the neighbouring location ( xXNbY, yNbY ) set equal to { xINbL, ¥INbL ) as wputs, and the output
is assigned to availablel.

The location { xXNbA, yNbA )} is set egual to {x0,v0— 1) and the wvariable availableA specifying the
availability of the coding block located directly above the current block, 15 derived by invoking the availability
derivation process for a block in z-scan order as specified in subclause 6.4 with the location ( xCurr, yCur )
set equal to { x0, v0 ) and the neighbouring location ( xNDY, vNbY } set equal to { xNbA, ¥NbA ) as inputs,
and the output is assigned to availableA.

The assignment of ctxInc is specified as follows with condlL and condA specified in For the syntax element
pred mode flag{ x0 1 v0 1

ctxlne = (condL. && availableL ¥| | ( condA && availableA ) (28-1)

Table 35;

For the svntax elements alf ctb flag] x0 }] y0 ][ cidx ], split_qt_flag, split_cu_flag, cu_skip flag] x0 ][ v0],
pred_mode ibe flag] x0 [ v0 1, amvr flagf x0 [ v0 1, inter_affine flag[ x0 ][ v0 1],
merge iriangle flagx0){v01 and merge subblock flagl x0 7 v0 ], tramsform skip flag[x0 1 v0 1:

ctalne = { condl. && availablel }+ { condA && availableA ) + etxSetldx * 3 (28-2)
For the syatax element pred mode flagl =0 ][ v0 |
ctslne = { condl. && availableL ¥||( condA && avallableA ) (28-3)
[3£29]
Symtay element condl, condA ctxBoildx
af otb fael«0 U vo Hldx] alf arb flael «NBL T vNbL ¥ cldx ] alf ot flaef 2%A T vINBA Heldx ] cldx
split g ciptDepthl <MLL 1 vNEL 1> cqiDepth coiDepth] sNbA I vIbA ] cqfDepth | {cqiDepth <1701 1
ChiHeight] #NbL J] yNbL ]« cbiBeight | ChWidth] Nba ][ vNbA | < cbhWalth { allowSplitBeWer +
allewSplitBHor +
mspht cu flag allowSphitTiVer +
allowSpliiTtHor +

2% allowsphde = 13/ 3

cu skin fael w0 w0 ]

cu skip flasl wNBL JFvNBL ]

i skip flagl x2bA J yNbA

et mode st s011v01 | SRl ILNLI=- | Cbrebode A A== | 0
. CuPredMode] xINLL J{ vINBL J== CuPredhlode] xbA 1 vNbA == &

pred mode ibe flasl x0 Y ¥01 | yope zé?m oL o e ol

asovr fhapl 0 H v0 ] arnvr Hapl xNbL 7 vibL ] asmvy flael JNBA T yNBA 1]

merge_subblock flagl x0 1 y0 ] | merge subblock flagl «NbL JTyNbL J7 | merge subblock fag] sNbA J[yNbAT | ©
inter affine flag] xNbL J yNBL ] inter affine flaef xNbA 1 vINbA ]

merze wiangle fagl x0 v ] merge angle flae [ aNbL Y oWbL merge twongle el xdba Y yRba]l 1 O

ey affine flap {2010 v0] metge subblock fapl xNBL 1 ¥NBL 11 | merge subblock flael «WbA J[v2bA] | ©
inter affine flae] 20060 T yNUL ] |inter_affine Haef xNbA 1 vINDA ]

weamsform_skip Hag (=01 v0] | CoPredMode] «2EL Y +BBL I== CuPredhlodel 2¥bA Y v¥bA == &
MODE IBC MODE IBC

b3 ¥ 28] 814 2802 3 208 A2, 7] cixlne’= B4 HE-e)
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Syntax element condl condA elxSetlds
sif ctb flagl 50 W v0 Wclds] | alf cob flasf wNOL W yNOL W ctix] | alf crb flaol xNbA W yNbA Yciix] | clix
gsplit_gr fag caDepth] xNbL ] yNBL | cqDepth | cxpDepthl b 1L vNbA = catDepth | (oqiDepth <270 0 1

ChiHeight] xNBL ][ yNbL ] < cbHeight | CHWidh] xvba J[ yNbA = cbWwidth | ( allowSplitBiver +
allowSplBHor +
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allewrSplirTiHor +

27 allowSplirQt — 13/3

cu sy fapl a0 w0} cu skip flae] «NBE W vBL ] e ship flanl =NbA W vbA ] £t
CuPradifode] 6L P yNbL == Cubredhiode] ¥NEA HvNbA == 1
pred mode Hanl =0 1 v01 e Y
. » T == o E
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meorge triangle flagl =0 1[0} marge triangle flag [ xNbL J[ vINBL ] merge triangls flap aNBA I AWRBAL | ©
inter_affine Hag [0 v0] merge_subblock flagl «NBL T yNBL 1) | merge_subblock flagl«MbA v NBAT | 0
inter_affine flag] xWbL [ yNbL ] [inter affine flag] XNbA ¥ yNbA ]
tramsform_ship flap {20 w0 | CuPredidode] sW6L Y vMbL = = CoPredidode] xibA T yilba s [
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Syntax el comdL condi cixSetldx
alf cth flagl %0 0 I cldx | aif otb Barl wNBL B vHBE T oldn ] alf cth flas] x¥bA T ¥NbA [cldx cldx
gaplit gt flag citDepth] xNBL T yNbL 1> cotDenth catDepthl xNBA WoNbA 1xcgtDepth | {calepth<226: 1
ChHeight] xNBL J[ yNbL ] < chMeight | ChWidth] xNba J[ yMbA ] < chWidih { allowSpliiver +
allowSpliiiiior +
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2% allowSplit— 1 3/3
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ped e i gl 01 y01 | SN LI ] == | CuPredMo{ A J st 1= | 0
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inter affine flaef ¥NBL 17 vINBL ] | mnter affine ool xNbA W vNbA ]
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[323]
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[3£33]

Input to this process iz the luma location {x0, v0} specifving the top-left luma sample of the current
luma block relative 1o the top-left sample of the current picture, the colour component cIdx, the current co
ding quadtree depth cqDepth, the width and the height of the current coding block in luma samples
cbWidth and cbHeight, and the variables allowSplitBiVer, allowSplitBtHor, allowSplitTtVer, allowSpli
{TtHor, and allowSplitQt as derived in the coding tree semantfics in clause 7.4.7.4.

Qutput of this process is ctxIne.

The location { xNbL, vNbL ) is set equal to { x0 — 1, ¥0 ) and the variable availableL, specifying the availability
of the block located directly to the left of the current block, is derived by invoking the availability derivation
process for a block in z-scan order as specified in subclause 6.4 with the location { xCurr, yCurr § set equal to
{ x0, v0 ) and the neighbouring location ( XNbY, yINbY } zet equal to { xXINBL, yIWbL ) ag inputs, and the output
is assigned fo availableL.

The location ( xNbA, yINbA )is set equal to { x0, yv0 — 1 ) and the variable availableA specifying the availability
of the coding block located directly above the current block, is derived by invoking the availability derivation
process for a block in z-scan order as specified in subclause 6.4 with the location { xCurr, yCurr } set equal fo
{ %0, v0 ) and the neighbouring location ( xXNbY, yNbY ) set equal to { xXNbA, yNbA ) as inputs, and the output
i3 assigned to availableA.

The assignment of cixIne is apecified as follows with condL and condA specified in For the syntax element
pred mode flag{ x0 ) v0 |:

ctxIne ={ condL && availableL )| ( condA && availableA ) {(33-1y

Table 9-16;

For the syntax elements alf otb flag] x0 1 vO J[ cldx ], split_qt_flag, split cu flag, cu skip flag{ x0][v0 ],
pred mode ibe flag] x0 [ v0 1, amvr flagl x0 [ v0 1. inter affine flag{ x0 ][ v0 L
merge friangle flagl =0} v0]and merge subblock flagl x0 1] v0 1:

ctxIne ={ condl. && availablel )+ ( condA && availableA ) + oixSetldx * 3 (33-2)
For the syntax element pred_mode_flag] x0 ][ 0], tramsform_skip flag [x0][v0 ]

ctxlne ={ condl. && availablel } ]| (condA && availableA) {33-3)
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binidx.
Syntax elements
e 2 F s Ze 4 2 B
transform_skip flagl i I» 012 fige nay ng Fed s ET
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