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H TUNA o] &¥= At WE9 9] A AA (U-dE oiks ddolEd.  o& &0, QIE CUddA 9

SBT(sub-block transform) RE=9] AL, VWC S ZE 4% CU7} 2719] TUE B&H 3, o]E & szl @ =

2HE Zhethar gtk L A9, o] AAlde WA CU-dHE Gt Hl dite] HIAIR JALE Zhe TU d&

o}, SBT BEod 283t AE (Ve 8] 29 &8S o 4 9= AL Aoksity, =3

sub-partition)?l 7o, QlEZ} CU9 o] WC FEIMY REE (UE o8 TUR &3tk 71 S, ey =

B/ FAg CUlA A& TUo &g WA At ¥l oibs AAREstE il Al=gth. = 16d 2 &= 15e
X_| =

= Al dte] CU e AR w B AAdo] HSEE W &
5o B AAdd dg E 14da @ % 14be] ZEA|~9) Zhzbe] Heow AT
[0117] Aolw A AA oA, #x} mol] AFREE A CABAC RIES] oAre CTU oA AT, o]AL &&
At WEY AA oAiE o & o]&s = A s, wEkA o]He] HAAldEe] HE 2Y a&S TP

[0118] Aol o ANelol A, W3} ol AHEEE I CABAC WIEe] o4& #A duelq wAHG, ol
B AT N A e Ba o 2 o838 5 QU shal, Wb olde] Aege] ne) 2Y &8-S
AN, AgAew, z7ld 27 (el A& NEL ohe w-23] (WSl ma Felal AeE F o

[0119] Hojm A AAdo A, FoI7 HAA g GqF WEQ Hf HolEr 1dE A7} &3l Al AS/
Zdold met AHE. olFE Fol, WY M~ IY FRoA, IAA TFY ARFY FxE ASA B IA H)
4d& mEg. o] FAAA, IHES AHE =AY E AT (temporal scalable layer) &2 A HTh. A9
ASERTEH A& 39 A AFEERFHY Fx JA S gFEdnt. vz, &9 AFEoNAY JA
= A9 AFNA Y lele] TAA ] EaA eFeth. A9 AR ATES TAASE S ATEelAY o
AHT o & St s HE, el g 9@ S42 3gErt. 13, o9 AISERSEY IAHES A
A ANAze AA AA 29 G& A S vHn. wepA, olfd AAHES HA9 IY &8 AIY
st Aol F8sith. o AAlde] wEd, A9 A ASEEFHY JHERT 9 ASTERFHY IA
Sol At CABAC W59 ©] 2 HE-7|V go|EE &Fste Zlo] Aldtdrt

G- & eolA &35 27b+] B9lel G =9 /93 T2

[0120] T 162 B &= 16bE At WE] ditol
N 2E o] &3l AIACl AAAE E=AE Y. E 1620 =AE Al BFYS "all_bypass"#tal E#|w, nvlo]dj
2 HEoA (G d#E EE RS IYste S xgeth. oA (G e ®3E Age A7|7} abs_level
Agx @S BT IYEtE AL gAY, = 16bol =AY A2 B8-S "all_regular"gta e,
At REoA sig flag, gtl_flag, par_flag % gt3_flag AB2A Q45 USdles BE WS IAYsI=E Ao
TFAE. o] AAelA, (G HAETY F2 dEeA AFE At W dite] FojXWH | TB IY ZEAZ

=
G OEE Afolollq A9 4 Qv

0121] oY FASS duPe FRdt. B EU9A AgEs Hagre gaddeld A9 43 29 44
7] Slsh, AF Bol, £AE AmuH ARzel hal FYsE TRAxE AR Bt AVE TFF F 9
o O AAeElM, Ted ZeAsEe dadel o) B4HoR FUHE ZRASE, dF Fo,
AERY tmy, o FAsh, o WH, L AF U5 F s o4 TPk, BFd AAAENA, e
@ ZEAsEe £ b Uotfon X FUdA A9HE Ugd PAS, dF S, £ 10 WA = 169
ANE AANES] Pl 3] S5 s TRASES T

0122]  F7b AE=A, shie AAdlA, "Hagre AEEy dagne Agstn, te AN, Hagte
A% HRYwe AYsa, v AN, Hage = e Aga.
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A Lo A o AE
39 (k & 1) == (k & 1) ==
0 0 2
1 2 0
2 1 3
3 3 1
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residual_tb{ ... }
{
last_significant_coefficient_pos_x_prefix
fast_significant_coeefficient pos vy prefix
last_significant_coefficient_pos_x_suffix
last_significant_coefficient_pos_y_prefix

for{ i=lasrSubBlock ; >=0; i--}{
if{ 1< lastSubBlock } {
coded sub block flag [ i}
if{codedSubBlockFlag {i]1){
residual_subblock{ .. }

}
}
}

_25_
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EH7b

residual_subblock { ... )

{
numRegBins = is2x2CG 7?8 : 32

for{ k = firstPos ... ; remRegBins>= 4 ... ; k--} { // first pass
sig_flagi k] 7/ ctx depends on prev. par_flag's
remRegBins - // decrament remRegBins
if{ sig_Haglk]} {
gtl flag{k}
if { gt flagik] }{
par flagik] [/ context-based coding {regular)
remRegBins-- /{ decrement remRegBins
gt3 _flaglkl // context-based coding {regular}
remRegBins-- f{ decrement remRegBins
}
coefflk] = 1 + parFlag + gt1Flag + {gi3Flag << 1)
}
firstPosMode2 = k
for{ k=firstPos; k >firstPosMode?; k--} { // second pass {EP bins)
iff coeffild >= 4}
remainderf k ]

}

for { k = firstPosMode2 ; k > lastPos ; k-- } { // coeff bypass {EP bins)
abs_level] k1

%

3
sign_data
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EMH8a
coding_uni{ ... }
{
cu_ckip_flag
if {cu skip flag==0}
cu_pred_mode_flag
if{ cu_skip flag ==0 && cuPredMode = MODE_INTRA }{
pred mode_ibc flag
}
H{ cuPredMode == IMODE_NTRA }{
intra_prediction data
}
else { // MODE_INTER or MODE_IBC
inter_prediction_data
}
I {ipcm_flagh
if{ cuPredMode = MODE_INTRA && merge_flag==0}
cu_chf
if{cu_chft{
/¢ SBT mode related signaling
transform_treef ... }
}
}
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EH8h

Transform tree{ .. }

{

if { IntraSubPartSize == NO_ISP_FLAG }{
If { IntraSubPartSize == NO_ISP_FLAG }
if {width > MaxThSizeX | | height > MaxThSizeY }
quad-tree spiitinto 4 sub-transform-trees
}
glse {
transform_unit{ ... }
}

}
Eise if { cu_sbt fagi{

sphit into 2 transform-unit according fo SBT synfax
transform_unit{.. }
transform_unit{... }

}

else {
splitinto 2 transform-unit according to ISP syntax
transform_unit{ ... }
transform_unit{ ... }

}

}
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EH8c

transform_unit( ... }

{
tu_chf luma
tu_chf ob
ty_chf er

H{tu_cbf_fuma | jtu_cbf_cb || tu_cbf_crl{
cu_gp_delta_abs
cu_gp_delta_sign flas

}

H{ widt <= 32 && height <=32 ... }{
transform_skip_flag

}

H{ width <= 32 && height <= 32 &R ltransform_skip_flagi{
fu_mis idx

}

if{ tu_cbf luma ¥
Residual_th{ ..., compld=Y..}

}

if{ tu_chf b))
Residuat_th { ..., compld=Ch,..)
}
it _cbf or i
Residuat_th { ..., compid=Cr,..}
}
}
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EHI2

residual_subblock { numRegBins_in_out }

{

remRegBins = numRegBins_in_out

for{ k = firstPos ... ; remRegBins>= 4 ... ; k--} { // first pass
sig_flagl k] /{ ctx depends on prev. par_flag’s
remRegBins -- // decrement remRegBins
if{ sig_flag{k}}) {
gtl_flagfk}
if{gtl_flaglk] }{
par_flagik]l //context-based coding {regular}
remRegBins-- // decrement remRegBins
gt3 flasfk] // context-based coding {regular}
remRegBins-- // decrement remRegBins
}
coefflk] = 1 + parFlag + gt1Flag + {gf3Flag << 1}
}.
firstPosMode2 = k
for{ k=firstPos; k >firstPosMode2; k--} { // second pass {EP bins)
if{ coefflld »>= 4}
remainder] k ]

}

for { k = firstPosMode2 ; k > lastPos ; k- } { // coeff bypass {EP bins)
abs_levell k1

}

sign_data

numRegBins_in_out = remRegBins
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EH13a
residual_th{ ...}
{
unitary_budget = 2;
TB_level remRegBins = unitary_budget * width*height
last_significant_coefficient_pos_x_prefix
last_significant_coefficient_pos_y_prefix
last_significant_coefficient_pos_x_suffix
last_significant_coefficient pos_y prefix
for{ i=lasrSubBlock ; i>=0; I--}{
if{ | < lastSubBlock } {
coded_sub_hlock flag {i]
if{codedSubBlockFlag [11}{
residual_subblock {TB_level_remRegBins }
}
}
H
}
EHI3b

residual_th( ..}
{
tast_significant_coefficient_pos_x_prefix
tast_significant_coefficient_pos_v_prefix
fast_significant_coefficient_pos_x_suffix
tast_significant_coefficient_pos_y_prefix

unitary_budget = 2;
1B _level remRegBins = unitary budget * last pos x *last pos y

for{ i=lasrSubBlack ; i>=0; i--3{
if{ 1 < lastSubBlock } {
coded_sub_block flag [i]
if{codedSubBlockFlag {1} {
residual_subblock {TB_level remRegBins )

}
}
i
}
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{

}

transform_unit{ ... }

unitary_budget = 2; // average regular bins rate is 2 bins / sample
TU_level remRegBins= unitary_budget * width*height *3 /2

tu_chf luma
tu_chf ¢b
tu_chf_or

Hitu_cbf luma | {tu_cbf cb [ {tu_cbf o}
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

H{ widt <= 32 && height <=32 ... }{
transform_skip_flag

}

H{ width <= 32 && height <= 32 && Hransform skip flag¥
tu_mts_idx

}

#{ tu_cbf luma }{
Residual_th {TU level remRegBins, ..., compld=Y,..}
}
if{ tu_chbf cb ¥
Residual_th { TU_level remRegBins, ..., compld=Ch,..}
}
f{tu_cbf cr Y
Residual_th { TU_level_remRegBins, ..., compld=Cr,..}
}
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}

transform_unit{ ... }

{
unitary_budget = 2; // average regular bins rate is 2 bins / sample
TU level RegBins=unitary budget * width*height *3 /2

tu_chf fumas
tu_chf cb
tu_chf cr

fitu_chf_luma | |tu_cbf_cb | tu_chf cr}{
cu_gp_delta_abs
cu_gp_delta_sign_flag

}

I widt <= 32 && height <=32 .. {
transform_skip_flag

}

If{ width <= 32 && height <= 32 && Itransform_skip_flagi{
tu_mts_idx

}

#{ tu_cbf luma }{
bins ¥ =TU level RegBins* 2 /3
Residual_th {bins_Y, ..., compld=Y,..}

}

if{ tu_chf chb }{
bins_Cb = {TU_level RegBins - binsY } /2
Residual_tb { bins_Ch, ..., compld=Ch, ..}

H

H{tu_cbf cr if
bins_Cr =TU_level_RegBins - binsY - binCh}
Residual tb { bins Cr, ..., compld=Cr,..}

}

_37_
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EH]14c

residual_th { numRegBins_in_out )
{
last_significant_coefficient_pos_x_prefix
last_significant_coefficient_pos_y_prefix
last_significant_coefficient_pos_x_suffix
last_significant_coefficient_pos_y_prefix

for{ i= lastSubBlock >=0; i~} {
if{ i < lastSubBlock } {
coded_sub_block _flag {i]
iffcodedSubBlockFlag {1} ) {
residual_subblock {numRegBins_in_out )
}
t
}
}
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=153

coding_unit{ ... }

{
unitary_budget = 2; // average regular bins rate is 2 bins / sample
CU_level_remRegBins = unitary_budget *width*height *3 /2

cu_ckip_flag
If { cu_skip flag==0)
cu_pred_mode_flag

if{ cu_skip_flag ==0 && cuPredMode = MODE_INTRA }{
pred _mode_ibc_flag

}

{ cuPredMode == IMODE_NTRA }{
intra_prediction_data

}
else { // MODE_INTER or MODE_IBC
inter_prediction_data

}

i {lpem_flag}
if{ cuPredMode 1= MODE_INTRA && merge_flag==0}
cu_chf
if{cu _cbfi{
/{ SBT mode related signaling

transform_tree{CU_level remRegBins, ...)
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=15
Transform tree{CU _level remRegBins, ...}
{
If { IntraSubPartSize == NO_ISP_FLAG }{
if { IntraSubPartSize == NO_ISP_FLAG )
if {width > MaxThSizeX || height > MaxThSizeY }
quad-tree split into 4 sub-transform-trees
¥
else {
fransform_unit{CU_level remRegBins, ...}
}
}
Else if { cu_sbt fag}{
split into 2 transform-unit according to SBT syntax
transform_unit{CU level remRegBins, .. )
transform_unit{CU_level remRegBins, ... )
}
else {
split into 2 transform-unit gccording to ISP syntax
transform_unit{CU_level remRegBins, ... )
transform_unit{CU_level remRegBins, ... }
}
}
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EH]15¢c

Transform_tree{CU_level remRegBins, ... )

{

if { IntraSubPartSize == NO_ISP_FLAG ¥
if { IntraSubPartSize == NO_ISP_FLAG }
if {width > MaxThSizeX | | height > MaxThSizeY )
quad-tree spiitinto 4 sub-transform-trees
H
else {
transform unit{CU_level remRegBins, ...}
}
}
Else if { cu_sbt fag ) {
sphit into 2 transform-unit according to SBT syntox
transform_unit{sbt_coded ? CU_level remRegBins: 0, ... )
transform_unit{sbt_coded ? CU_level remRegBins: T, ... }
}
else {
split into 2 transfarm-unit according to {SP syniax
regBins = CU_level remRegBins/2
transform_unit{regBins,... }
transform_unit{ {CU_level remRegBins — regBins}, ... }

}
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EH15d

transform_unit{TU_regBins , ... }
{

tu_cbf luma

tu_chf ¢b

fu_chf cr

H{tu_cbf luma | itu_cbf cb | tu_cbf cr{
cu_gp_delta_abs
cu_gp delta sign_flag

}

{{ widt <= 32 && height =32 .. }{
transform_skip_flag

}

H{ width <= 32 && height <= 32 && Htransform_skip_flag}{
fu_mis_idx

}

if{ tu_cbf luma }{

Residual_th {TU_regBins, ..., compld=Y...)
}
iHtu_chf cb i

Residual_tb {TU_regBins, ..., compld=Ch,..}
}
if{tu_cbf cr ¥

Residual_tb {TU_regBins, ..., compld=Cr,..}
}

}
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{

b

}

transform_unit{TU RegBins, ..}

tu_chf juma
fu_chf cb
tu_cbf o

H{tu cbf luma | |tu_cbf cb || tu_cbf ori{
cu_gp delta_abs
cu_gp_delta_sign_flag

}

H{ widt <= 32 && height <=32 .. }{
transform_skip_flag

}

H{ width <= 32 && height <= 32 && Hransform_skip_flagi

tu_mis idx

!

#{ tu_cbf_luma }{
bins ¥ =TU RegBins*2 /3
Residual_tb {(bins_Y, .., compld=Y,..}
}
i tu_cbf cb }{
hins_Ch = {TU_RegBins - binsY } /2
Residual_tb { bins_Ch, ..., compld=Ch,..}
}
if{ tu_chf_cr )
hins Cr = TU_RegBins - binsY - binCh}
Residual_tb { bins_Cr, ..., compld=Cr,..}
}
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{

residual_subblock_all_bypass {}

remRegBins = numRegBins_in_out

K=firstPos
firstPosMode2 = k

for { k = firstPosMode2 ; k » lastPos ; k-1 {
abs_level{ k ]

}

sign_data

numRegBins_in_out = remRegBins

Z=H16b

{

residual_subblock_all_regular {}

for{ k = firstPos ... : remRegBins>=4 ... ; k--} { // first pass
sig_flagik ] [ ctx depends on prev. par_flag's
if{ sig_flagfk 1) {
gtl flagik}
if{gtl_flaglikd }{
par_flagik] //context-based coding {regular)
gt3_flagfk] // context-based coding {regular)
}
coefffki = 1 + parFlag + gt1Flag + {gt3Flag << 1}
}
firstPosModez =k
for{ k=firstPos; k >lastPos; k--) { // second pass {EP bins)
if{ coeffilkl >=4}
remainder{ k ]

}

sign_data
numRegBins_in_out = remRegBins
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