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[Fig. 1B]
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[Fig. 2|

200 \

Determine a picture timing flag that indicates whether a CPB sugaports

202 operation oni a sub-picture level

¥

204~4 Determine one or micre removal delays for deceding units in an acéess unit

¥

206~ Determine one or more NAL parameters that indicate an amount, offset by
onie, of NAL units in ezch decoding unit in an access unit

Y

2084 Send a picture timing SEl message that includes the picture timing ;flag, the
removal defays and the NAL parameters

FIG. 2
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[Fig. 8]

Tratsinitting Elestronie Device 802

Memory 874

Output Devices 823
| Instruetions 8482

Data 8153

Display 825 |

Processor 817

Display Controller 827

{nstructions 813%

Data 8150

Communi¢ation Intérface
819

829

Input Devices §21

FIG. 8



12/54

WO 2014/167817 PCT/JP2014/001967

[Fig. 9]

Recejving Electronic Device a02

Memory 871

. , Cutput Devices 923
| Instrucions 9132

8’.

Data 9%

l;

Display 925

Processor 947

‘ Display Gontroller 827
instructions 943k

P ol

Data 915b

Carimunication Inteiface
818

N 929

Input Devices 921

FIG. 9

[Fig. 10]

Electronic Device 4002

Bitstream

o 1014
Encoding Means Transmitting § o
1031 ) Means 1033 i

FIG. 10
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[Fig. 11]
Electronic Device 7102
Bitstream
1114
S, "N Receiving Means | Decoding Means
1185 o 1137
[Fig. 12]
1202 ~ Parsing of first slice header of picture
1204 ~ Bumpirg process
1206 Plcture decoding and marking
1208 ~ ’ Additional Bumping process
[Fig. 13A]
nel_unit header() { Descriptor
forbidden_zero_bit K1)
nal_unit gype u(6)
nuh_reserved: zero_Ghits u(e)
nuji_temporal id_plusi - u3)
; ,

NAL UNIT HEADEP SYNTAX

FIG. 12A
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[Fig. 13B]

[Fig. 13C]

[Fig. 14]

14/54

GENERAT. NAL UNIT SYNTAX

FIG. 14

PCT/JP2014/001967
nal_vmit_header() { Deseripior
forbidden_zore_bit (1)
nal_nnit_type ' u(6)
layer_id_plos u(6)
nnh_temporal id_plusi u(3)

) .
NAL TUNIT HRADER SYNTAX
FIG. 28
nal_unit header() { Deseriptor
forbidden zero bif {1}
nal unit typs u(6)
Iayer id u(6)
nuh_temporal id plusl u(3)
; .
NAL UNITHEADER SYNTAK
FIG. 3¢
nal_wnit NunBytestiNAT unit ) Descriptor
nal unit header() -
NumByiesIMRBSE = 0
for(i=2; 1 < NumBytesInNALnnit; H-k) {
i1+ 2 <NumBytesiNALunit && noxt bita( 24) == 0x000003 ) {
rbsp_byte] NumBytesTnRBSPH- | b(8)
rbsp_byte] NumByteslnRBSP-H- | b(t)
11=2
emnlation_prevention three hyte /* squalta 0x03 %/ (8)
} elge
rbsp_byte[ NumBytesTnRBSP+ ] b(8)
}
}
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[Fig. 15]

[Fig. 16]

PCT/JP2014/001967
vps_extension( ) { Deseriptor
while( Ibyte_aligned())
vps_pxtension_byte allgnment_reserved_zere_pit (1)
// sonlability type and Iayer id partitioning method
scalability type w4y
for(1=0; 1 < MaxDim( soalability_typs ); 1+
Iayer id_dim _Jen[i}] u(3)
/ layer specific information ]
for(1=0; I <=max_mm, Jayers_minusl; &) {
vps_layer id[i] u(6)
{ layer dependancy
mum_direct yef layers[i] u(6)
for(j =0; j <num_direct ref layers[13; j++)
ref _Jayor 1d{i][j] u(6)
}
}

Existing video parnmeter set extension syntax

FIG. (5

sealability type

MaxDim(scalabilify type)

Scalability dimensions

0 1

none (base HEVC)

spatial and quality

spatial, quality, unspecified

. Bpatial, quality, unspecified, unspecifisd

multiview and depth

multlview, depth, unspecified

multiview, depth, unspecified, unspecified

Jul)]

ltiview, spatial, quality and depth

ol | o e | foe o

muliiview, spatial, quality, depth, unspecified

L= T O £~ N 7 T S [TCR I'C T Py

=

10...15 reserved

multiview, spatial, quality, depth, unspecified, unspecified

veserved

Existing Scalability Types

FIG. |6
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[Fig. 17]
vps_sxtension( ) { Dascripter
while{ [byie_aligned())
'vps_extenslon_byte_alignment_reserved_zero_hit u(l)

/ Scalability map and layer._id_plusi mapping method
Tor (i=0;i<=max_mum_layers minusl_bitsy H+) {
scalability map[i] u@3)

3
I Iayer specific information
Tor(i=0; i <=max _num Jayers minusl; iH+) {

vps_Jayer 1d[i] u(6)
{ layer dependency
niunt_direct ref layers[i] u(6)
for(j =0z ] <num_direct _sef layors[{]; j+-)

vef layer id[il[]] n(6)

Video parameter set extenslon syntax

FIG. |7
[Fig. 18]
Scalability_map[i] Soalability
dimension
0 nons (base HRVC)
1 spatial
2 quality
3 depth
4 multiview
5 mspsoified
6,7 _ veserved
Scalability Map Syntax

FIG. 18
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[Fig. 19]

[Fig. 20]

PCT/JP2014/001967
vps_extension() { Deseriptor |
while( Ibyte_aligned() )
vps_extension_byte_plignment_resorved_zero_bit u(l)
# scalability map and layer id plusl mapping method
nun_scalability dimenstons mnusi u(3)
for(i=0;i<=nuin_scalability_dimensions minusl; H+) |
senlability_map[i] n(3)
wum_bits for sealability map] n{3)
}
7 layer specific information
for(i=0;i<=max_num_layers mimmel; H-+) {
vps_Jayer, fd[i] u(6)
// Tayer dependency
nun_direet_yef layers[i] u(6)
for(]=0; j <mun_direct ref layers[{ ]: j++)
ref Jayer Md[17[jT u(6)
}
}
Video parameter sot extension syntax
FIG. Iq
vpa_extenstan() { Descriptor
while( Ibyte_aligned())
vps_extension_byfe allgnment reserved zero_bit u(l)
! layer specific information
for(i=1;i<=vps max layers minusl; #+) {
{/ mapping of Tayer ID to sealablity dimension IDs
nwn_dimensions_minusifi] w4
for( j= 0; j <=pum_dimensions minnsl; }++) {
dimension_type[11[j 1 u(4)
dimension_id[i1[j] u(8)
}
// layer dependency
num_direct_ref Iayers[i] ] u(6)
for(j=0; j <mum_direct ref Jayera[i]; jJ+)
ref Inyer 1a[illj] u(6)
}
}

Existing video perameter set extension syntax

FIG. 20
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[Fig. 21]
| dimension_typef i ]fj] | dimension_td[17[§]
¢ view order idx
1 depth flag
2 dependency ID
quality TD
4,15 reserved
Existing Dimension Type, Dimension JD Syntax
FIG, 2\
[Fig. 22]
vps_extension( ) { Desoriptor
" while( Ibyte_aligned())
vps_extension_byte alipmment veserved_zero bit u(l)
J/ Iayer specific information
for(1=1;1<=max_num_layers_minusl; i+) {
# mask signalling scalability types that are present for this Jayer ID
sealability mask u(®)
for(j=0; j <=num_scalability_typesfi]; j++){
wealabflity 1d] j] u(®)
}
1/ layer dependency
num_direct_ref layers{i] u(6)
for(j=0; j <mum_direct yef layers[t]; j++)
ref Jayer id[1][]] u(6)
}
}

Viden parameter set exfension syntax

FIG. 2z
[Fig. 23]
scalability mask_hitfl] Scalability
dimension
i spatial
1 quality
2 depth
3 multiviéw
4-15 Reserved
Scalability Map Syniax

FIG 23



19/54

WO 2014/167817 PCT/JP2014/001967
[Fig. 24]
video_parameter_get rbsp() { Descriptor
video_parameter _sef id u{4)
vps_tempornl id_nesting fing ufl)
reserved zero_2bils u(2)
max_num_layers minusl //reserved_gero_6bits u(6)
vps_max_sub_layers_iuinnsl uf3}
profile_level( 1, vps_mnax_sub Jayers minusl)
next_essenfial Info_byle offset //reserved _gzerg 12bits u(12)
for(1=0;1<=vps max_sub_layers mims]; {++)
vps_max_dee pic_buffering]1] ue(v)
vps_max,_num_keorder_ples[ 1] us(y)
vps_max_latency_jncreasefi] ue(v)
y -
nmum_hrd parameters us(v)
for(i=0;1i <mum_hrd parameters; i++) {
Hi>0)
op_point(1)
hyd_parameters(1 == 0, vps_mex_sub_layers_minus1)
}
bit_equal fo ome u(l)
sealability_maslc u(8)
for(1=0; i <~mux_nvmn_layers minnel; #-+ ) {
vps_extenslon_data()
}
vpy_extension_flag u(l)
if( vps_extension flag) !
while( more rbsp_data())
vps_extension_data_fiag u{l)
rbep _tralling_bits()
}
}

Video parameter sef sxtension syntax

FIG. 24
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[Fig. 25]

PCT/JP2014/001967
vps_extension_dain() { Deseriptor

vps_extension_type w2}
layer_id u(6)
layer_max_sub layers minusl u(3)
new_profile_level ilag u(l)
if (new_profile Jevel flap=—0){

profile_veference layer id u(6)
}
slse {

profile_level( 1, Inyer,_max_sub_layers minusl )
}
for(j = 0; j <=nnm_scalability types; j++) {

sealable_idi]] (k)

L}

num_reference_layers u(6)
for(n=0;n <num_reference_layers; n-++)

direet_eoding_dependency layer 1d_plosi[n] ' u{6)
}

Video parameter set extension syntax

FIG. 25
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[Fig. 26]

[Fig. 27]

PCT/JP2014/001967
¥ps_extension( ) { | Desoripter
while( Ibyte_aligned())
yps_axtonsion_bpte altpnment_yosovvsidl one bit Tt
ave_bage vodee flag uf1}
sedlabilily_musk (1G)
for(i =6, § MumStalabilityTypes; ) {
© dhnenslon_id_Jox_anfuusl[{] (3
3
wpy_uuh_loyer id_presont flag u(l)
1 laysr speoific infelmation .
For{ 1 = 154 <= ypa msx_layers minesl; #H-) {
#mapping of layerTD> to soalability-dimension 105
3 yps_nuly_layer i prasent flag )
dayer_jd, in_nuh[i] u(é)
for( ' =0; 3 <NumBealabilityTypes; {1+
-dimenston $a[1 5] (v
3 -
For(i=1;1<= vps max_layess minugl 3:-)
profile_ffor_lavel( 1,vps mex_sub layers mimosl )
for{ i =1; i<~ vps_mex layers_imimosl; i++)
# layor dependenoy )
numn,_divect pef Jayers[i) (]
Tor(j=10; j <‘111nm_direcl:_mf_layers[ i)
wef_layer JA[17[§] e):
3 '
¥

Video Paranteter Set Extonsion Syntax

FIG. 26

scalability mask’s Scalability
I°th bit dimension
0 spatial
R quality
2 depth.
3 multiview
4-15 Reserved

Scalability mask Syntax

"FIG 277
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[Fig. 28]
vps_extension() { Descriptor
whils( Ibyte aligned())
vps_extension_byte alignment reserved_one bit u(l)
ave base codec flag u(l)
scalability _mask w(16)
for(i=0; i <NumScalabilityTypes; i++) {
dimension_id_len_ minusl[i] u@@)
}
vps_nuh_layer id_present flag u(l)
// layer specific information
for(i=1;1 <= yps_max_layers_minusl; H+) {
{/f mapping of layer ID to scalability dimension IDs
if( vps_muh_layer id present flag)
layer_id_in muh[i] u{6}
for( j = 0; j <=num_dimensions_minus1; j4++)
dimension_id[i]]j] u(v)
}
for(i=1;i<=vps max layers minusl ; )
profile_tler level{ 1, vps max sub_layers minusl )
Iayer _dependency_information_pattern u(v)
for( i=1; i <=NumDepLayets; i++) {
/ layer dependency information signaling
num_direet ref Jayers[i] w6)
for(j=0;] <num direct_ref layers[i]; j++)
ref layer id[1]1[}] u(6)
}
}

Video Parameter Set Extension Syntax

FIG. 28
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[Fig. 29]

PCT/JP2014/001967
vps_extension() { Descriptor
while( lbyte_aligned())
vps_extension_byte alignment yeserved_one bit 1 u(1)
ave_base_codec_flag (1)
sealability_mask u(16)
Tor(i=0; i <NumScalabilityTypes; i+ {
dimension_id Jen_ninusifi] u(3) .
}
vps_nuh_layer id present flag u(l)
// layer specific imformation
for(i=1;1<=vps_max layers minusl; i++) {
/{ mapping of layer ID {o scalability dimension IDs
i vps_nuh. layer_id_present flag )
layer_id_in_nuh[i] u(6)
for(j=0; } <=num_dimensions_minusl; )
dimension_id[1]]§] ufv)
}
for(1=1;1 <= vps_max_layers_minusl ; i++ )
profile tier_level( 1, vps_max_sub_layers_minusi J
for( i=1; i <=vps_max_Jayers_minusl; i++) {
/ Jayer dependency information signaling
layer_dependency_flagfi] ) u(1)
if{layer_dependency flagli]) { :
num_gdirect ref layers]i] u(6)
for(j=0; j <num_dirsct_ref layers[iJ; j++)
ref layer iA[i][j] u(6)
}
} ]
}

Video Parameter Set Extension Syntax

FIG. 2.9
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[Fig. 30]

PCT/JP2014/001967
vps_extension{) { . Descriptor

while( Ibyte_aligned())

vps_extension_byte_alignment_reserved_one_bit u{l)
ave_base_codec_flag u(l)
scalability mask u(16)
for( i = 0; i <NumScalabilityTypes; i) {

dimension_id_len_minusIf ] u(3)
}
vps_nuh_layer id_present_flag u{1)
/ Tayer specific information
for(i=1;i <=vps _max layers minusl; i++) {

/{ mapping of layer ID to scalability dimenston IDs

if( vps_nuh layer id present flag)-

layer_id_in_nuh[ 1] Tu(®
for(j=0; j <=num_dimensions minus1;i1-+)
dimension_td[i][j] u(v)

} B '
for(i=1; i <=vps_max layers_minusl ; i)

profile tier level( I, vps max_sub_layers minusl)
for(i=1;1<=vps max layers minusl; i++) {

// layer dependency informatlon signaling

layer dependency_mapli] u(v)
}

}

Video Parameter Set Extension Syntax

FIG. 3D
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[Fig. 31]
vps_extension() { Descriptor

whils( Ibyte_aligned()) _

vps_extension_byte_aligument reserved_one_ bit w(D)
ave_base_codec_flag u(l)
scalability_mask u(l6)
for( 1 = 0; 1 <NumScalabilityTypes; 1++) {

dimension_jid_len_minusi[i] u(3)
}
vps_nul_layer id_present flag u(1)
// leyer speéific information
for(i=1; i <= vps_max layers_minusl; #-+) {

/{ mapping of layer ID to scaldbility dimension IDs

if{ vps_nuh layer id_present flag)

layer id_in muh]i] u(6)
for(j=0; } <=num_dimensions_minus1; j++)
dimension_id[i][j] uv)

}
for(i=1;1 <=vps_max layers_minusl ; iH+)

profile_tier_level( 1, vps_max_sub_layers minusl )
layer_dependency information_pattern vy
for(i=1; i <= NumDepLayers; i++)

Iayer_dependency mapli] u(v)

}

Video Parameter Set Extension Syntax

FIG. 3\
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[Fig. 32]
vps_extension( ) { Descriptor
while( Ibyte_aligned()) '
vps_extension_byte alignment_reserved_one_hit u(l)
ave_base_codec_flag u(l)
scalability_mask u(16)
for(i=0; 1 <NumScalabilityTypes; H+) {
dimension_id_Jen minusl]i] u(3d)
}
vps_unh_layer id present flag u(l)
/ ayer specific information
for(i=1; i <=vps _max layers minusl; i++) {
/! mapping of layer ID to scalability dimension IDs
I vps_nuh layer id present flag)
Tayer_id in nuwhii] u(6)
for(j = 0; j <=num_dimensions_minusl; j++)
dimension_jdfi][j] u(v)
}
for(i=1;i<=vps max Jayers minusi ;i)
profile tier level( 1, vps_max_sub_layers minusl )
lIayer_dependency_information pattern ' u(v)
for(i=1; i <= vps_max_layers minusl; it++) {
if(layer dependency information pattern(i)) {
// layer dependency information signaling
num_direct_ref layers[i] u(6)
for(j=0; j <nmum_direct ref layers] i]; j++)
ref Jayer Id[i][§] u(6)
}
}
}

Video Parameter Set Extension Syntax -

FIG. 34,
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vps_extension( ) { Descriptor
while( Ibyte_aligned())
vps_extension_byte_alignment_reserved_onc_hit u(l)
ave_base_codee_flag u(l)
sealability mask ] u(16)
for(1=0; i <NumScalabilityTypes; i-+) { '
dimension_id_Jen minusi[i] u(3)
}
vps_nuh_layer id_present flag u(l)
/ layer specifie information
for(i=1;1i<=vps_max layers minusl; iH+){
/! mapping of layer ID to scalability dimension IDs
#( vps_nuh_layer id present flag)
Iayer_id_in_muh[i] u(6)
for(j =0; j <=num_dimensions_minusi; j44+)
dimension_d[i][j] u(vy
}
for(i=1;i<=vps max Jayers_minusl ; iH+)
profile tier_level( 1, vps max_snb_layers_minusl )
layer_dependency_information_pattern uv)
for(i=1; i <= vps_max layers minusi;i+) { '
if{layer_dependency_information pattern(i)) {
layer dependeney mapfi] u(v)
}
}

Video Pararacter Set Extension Syntax

FIG, 33
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[Fig. 34]
video_parameter set rbsp() { Deseriptor
vps_video_parameter_set_id u{4)
vps_reserved_three 2bits u(2)
vps_max_layers_minus] : u(6)
vps_max_sub_layers_minusl | u®)
vps_temporal_id_mesting_flag u(l)
vps_extension_offset //vps reserved Oxffff 16bits u(le)

profile_tier_level( 1, vps_max_sub_layers_minus1)

vps_sub_layer_ordering_info _present_flag u(l)

for(i={( vps_sub_layer_ordering_info_present flag 70 : vps_max_sub_layers_minusl );
i<=vps_max_sub layers minusl;i++) §

vps_max_dec_pic_buffering minusi[i] ue{v)
vps_max_num_reorder_pies[i] ue(v)
vps_max_latency_increase pluslfi] ue(v)
}
vps_max_layer_id u(6)
vps_num_layer sets minusl ue(v)

for(i=1;1<=vps_num_layer sets minusl; i++)

for(j = 0; j <=vps_max_layer id; j++)

layer id_included flag[i][]] u(l)
vps_timing_info_present_flag u(l)
if( vps timing info present flag) {

vps_num_units_in_tick u(32)
vps_time scale u(32)
vps_poc_proportional to_timing flag u(l)
if{ vps_poc_proportional to_timing flag )

vps_num_ticks poc_diff one_minust ue(v)

vps_num_hrd_parameters ue(v)
for(i=0; i<vps_num_hrd_parameters; i++) {

hrd_layer_set jdx[i] ue(v)

if{i>0)

cprms_present_flag[ i ] u(l)
hrd parameters( eprms present flag[ 1], vps_max_sub_layers_minus] )
}
}
vps_extension_flag u(l)

if( vps_extension flag ) {

vps_extension( )

vps_extension2_flag (1)

if( vps_extension2_flag )

while( more rbsp_data())

vps_extension_data_flag u(1)

}

thsp trailing bits(}

FIG. 34
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[Fig. 35]
vps_extension() { Deseriptor
while( 'byte_aligned() ) _
vps_cxtension_byte alignment_reserved_one bit u(h)
ave_base layer_flag u(l)
splitting_flag ' (1)
for(i= 0, NumScalabilityTypes = 0; i < 16; i++) {
scalability_mask[ i ] u(l)
NumScalability Types += scalability mask][ i ]
}
for( j = 0; j <NumScalability Types; j++)
dimension_jid len_minus1[j] u®)
vps_nuh_layer id present flag u(l)
for(i=1; i<=vps_max_layers minusl; i++) {
if( vps_nuh_layer_id_present flag)
layer_id_in_nuh[i] u{6)
for(j = 0; ] < NumScalabilityTypes; j++)
dimension_id[i][j] u(v)
}
for( IsIdx = 1; IsIdx <= vps_num_layer sets_minusl; IsIdx ++) {
vps_profile present flag[ IsIdx ] u(1)
if( lvps_profile present flag[ Isldx 1)
profile_layer_set_ref minuslf lsIdx ] ue(v)
profile_tier_level( vps_profile_present flag[ IsIdx 1, vps_max_sub_layers minus1)
}
num_output_layer_seis ue(v)
for(i=0; i <num_output layer sefs; i++) {
output_layer_set idx[1i] ue(v) .
IsIdx = output_layer set idx[i1]
for(j=0;j <= vps_max_layer_ id;j++)
if( layer_id_included_flag[ IsTdx 1[j 1)
output_layer_flag[ IsTdx ][] ] u(l)
}
for(i=1; i <=vps_max_layers minusl; i++)
for(j=0;j <i; j+~+)
direct dependency flagfi][j] u(l)

FIG. 35
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[Fig. 36]
output_layer sets change( payloadSize ) { Descriptor
active_vps_id u(4)
num_changed_output_layer_sets ue(v)
for(i=0; i <num_changed output_fayer sets; i++) {
changed_output_layer set _idx entry[i] ue(v)
clsldx = output_layer_set idx{changed output layer set idx_entry[i]]
for(j=0; j<=vps_max_layer id; j++)
iflayer_id_included flagf clsldx J[j]) -
output_layer flag[ clsldx J[j ] u(l)
3 :
num_addl_output_layer_seis
for(i=num_output layer sets;i<num_output layer sets + num_addl output layer sets; i++) {
addllsIdk = add]_outpui_layer sets, idx[i] ue(v)
for(j=0;j <= vps_max_layer_id; j++)
if(layer_id_included_flagf addiTsIdx ][ j])
output_layer flag[ addlIsldx ][] ] u(l)
}
}
FIG. 36
[Fig. 37]
output_layer_sets_change( payloadSize ) { Deseriptor
active_vps_id u(4)
" num_deleted_output_layer_sets ue(y)
for(i=0; i <num_deleted output_layer sets; i++)
deleted_output layer sets_idx_entry[i] ue(y)
num_changed_output_layer sets ue(v)
for(i=0; i <num_changed output layer sets; i) {
changed_output_layer_set idx_entry[i] ue(v)
clsldx = output_layer_set idx[changed output layer set idx_entry[1]]
for(j=0;j <= vps_max_layer_id; j++)
if(layer_id included flag[ clsIdx1[j])
output_layer_flag[ clsIdx ][ ] u(l)
}
num_addl oufput_layer sets
for(i=num_output_layer sets-num_deleted_output_layer_sets; i< num_output_layer sets —
num_deleted output layer sets+num add] output layer sets; i++) {
addllsIdx = addl_output_layer_sets idx[i] ue(v)
for(j=0;j<=vps_max layer id;j++)
if(layer_id included flag] addllsldx I[j])
output_layer_flag[ addllsIdx ][] u(1)

FIG. 37
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[Fig. 38A]
vps_extension() { Descriptor
while( tbyte_aligned())
vps_extension_byte_alignment_reserved_one bit u(1)
ave_base layer flag u(l)
splitting_flag u(l)
for( i = 0, NumSealabilityTypes = 0; 1< 16; i++) {
sealability_mask{i] u(l)
" NumScalabilityTypes -+= scalability mask] i ]
} .
for(j = 0; j <NumScalabilityTypes; j++)
dimension_id len_minusi[ j | u(3)
num_ontpui_layer_sefs ue(v)
for(i=0; i <num_output Iayer sets; i++) {
output_layer set idxJi] ue(v)
IsIdx = output layer_set_idx[i]
for(j=0;j <= vps_max_layer id;j+H
if( layer_id included_flag[ lsIdx J[j])
output’ layer flagf Isldx I[j ] w(l)
}
num_op dph info parameters ue(v) -
for(i=0;i<num_op dpb info parameters; i++) {
operation_point layer set idx[i] ue(v)
for(j=0;j <=vps max layer id; j+)
op_dpb_info_parameters(j)
}
for(i=1;1<=vyps_max layers minusl;i++) {
for(j=0;j <i;j++)
direct_dependency_flag[i][j] u(1)
}

FIG. 38A
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[Fig. 38B]
vps_extension( ) { Descriptor

while( Ibyte_aligned() )

vps_extension_byte_alignment reserved_one bit u(l)
ave_base layer flag ufl)
splitting_flag u(1)
for(i= 0, NumScalabilityTypes = 0; i <16; i+ ) {

scalability_mask[i] u(1)

NumScalabilityTypes += scalability mask]i]
}
for( j = 0; j <NumScalabilityTypes; j+- )

dimension_id_Jlen_minus1]j] u(3)
num_ocutput_layer sets ue(v)
for(i=0; i <num_output layer sets; i++) {

output layer set idx[i] ue(v)

Isldx = output_layer_set idx[i]

for(j=0;j <=vps_max layer id;j+H)

if{ layer_id included_flag[Isidx J[j1)
output_layer_flag] Isldx J[j] u(l)
}

num op_dph_info_parameters ue(v)

for(i=0;i<num_op dpb info parameters; i++) {
operation_point layer set idx[i] ue(v)
for(j=0;j <= vps max layer id; j++)

op_dpb_info parameters(i,j)
}
for(i=1;1<=vps_max layers minusl;it+) {
for(j=0;j<i; j++)
direct _dependency_flag[i1[j] u(l)
}
FIG. 38B
[Fig. 39A]
op_dpb_info parameters(j) {

vps_max sub_layers minusI[j] u(3)

vps_sub_layer ordering info_present flag[j] u(l)

for( k= (vps_sub_layer_ordering_info_present flag[j]?0:

vps_max_sub_layers minusi{j]);

k <= vps max sub layers minusi[j];k++) {
vps_max_dec_pic_buffering minus1[j][k] ue(v)
vps_max num_reorder pies[j][ k] ue(v)
vps_max_ latency_ increase plusi[j][k] ue(v)

}

}

FIG. 39A
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[Fig. 39B]
op_dpb_info_parameters( id, j) {
vps_max_sub_layers minusl[id][j] u(3)
vps_sub_layer ordering_info_present flag[id [[j] u(l)

for(k = (vps_sub_layer ordering info_present flag[id ][ j 17
0: vps_max sub_layers_minus1[id ] [j]);
_k <= vps max sub_layers minusI[id ][j]; k++) {

vps max dec_pic_buffering minus1[id [ [j][k] ue(v)
vps_max_num_reorder pies[id][j ][ k] | ue(v)
vps_max_latency increase plus1[idJ1[j][k] ue(v)
3
}
FIG. 39B
[Fig. 40]
vps_extension() { Descriptor
while( Ibyte_aligned()) '
vps_extension_byte alignment_reserved_one_bit u(l)
ave_base layer flag u(1)
splitting_flag w(h)
for(i= 0, NumScalabilityTypes = 0; 1 < 16; i++) {
scalability mask[i] u(l)
NumScalability Types += scalability_mask[ i ]
}
for(j = 0; j <NumSecalabilityTypes; j++ )
dimension_id len_minus1[ j] ’ u(3)
num_output layer sets ue(v)
for( i=0; i < num_output_layer sefs; i++) {
output_layer set fdx[i] ue(v)
IsIdx = output_layer set idx[1]
for(j=0;j <=vps_max_layer id;j++)
if( Iayer id included flag[ Isldx][j])
outpui_layer flag[ Isidx1[j] u(l)
}
num_dpb _info_parameters ue(v)
for(i=0;i<nyw dpb info parpmeters; H-+) {
oulput poinf layer sef idx[i] ue(v)
oplsldx=output_point layer set idx[i] .
for(j=0; j <= vps_max layer id;j++)
oop dpb_info parameters(j)
1 .
for(i=1;i<=vps max layers_minusl; i++)
for(j=0;j<i; j++)
direct_dependency_flag[i][j] u(l)
}

FIG. 40
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[Fig. 41]
oop_dpb_info parameters(j) {

vps_max_sub_layers_minusli[j ] u(3)

vps_sub_layer_ordering info present flag|j ] u(l)

for(k= (vps_sub_layer ordering info present flag[j]70:

vps_max_sub_layers minus1[j]);

k <= vps max_sub_layers minus1[j]; k++) {
vps_max_dec_pie_buffering minusi]j][k] ue(v)
vps_max num reorder pics[j][k] ue(v)
vps_max_latency increase plusi[j][k] ue(v)

}

}
[Fig. 42]
oop_dpb_info parameters() {

vps_max sub Jayers minusl u(3)

vps_sub layer ordering info_present flag u(1)

for( k= (vps_sub_layer ordering info present flag?0:

vps_max_sub_layers minusl);

k <= vps max sub layers minusl; ki) {
vps_max_dec pic_buffering minusl [k ] ue(v)
vps_max_num_yeorder pies [k ] ue(v)
vps_max_latency increase plusl [k ] ue(v)

}

}
[Fig. 43]
num_dpb_info_parameters ne(v)
for(i=0; i <num_dpb_info_parameters; i++) {
output_point_layer_set idx[i] | nefv)

oplsldz=output_point layer set idx[i]

for(j=0;j <=vps max layer id; j+H-)

oop_dpb_info_parameters()

FIG. 43
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[Fig. 44]
oop dpb_info_parameters(id, j) {
vps_max sub _layers minuslfid][j] u(3)
vps_sub_layer_ordering info_present flag[id]]j] u(l)

for(k = (vps_sub_layer_ordering_info_present flag[id1[j]?
0: vps_max sub layers minus1[id][j]); :
k <= vps max sub layers minusl[id][j]; k++) {

vps_max dec_pic_buffering minus1[id][j][k] ue(v)
vps max num_reorder_pies[id[[]][k] ue(v)
vps_max_latency increase plusl[idJ[j1[ k] ue(v)
}
}
[Fig. 45]
num_dpb_info parameters ue(v)
for(i=0;i<num dpb info parameters; H+) {
ouiput _point layer set idx[i] ue(v)
oplsidx=output_point layer set idx[i]
for(j = 0; j <= vps_max layer id; j++)
oop_dpb_info_parameters(oplsldx j)
} -
[Fig. 46]
num_dpb_info parameters . ue(v)
for(i=0;i<nym dpb info parameters; i++) {
output point layer set idx[i] ue(v)
oplsldx=output_point_layer set idx[i]
for(j =0; j <=vps_max layer id;j++)
oop_dpb_info_parameters(i,j)
}

FIG. 46
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[Fig. 47]
vps_extension() { Descriptor
while( !byte_aligned())
vps_extension_byte alignment reserved_one_bit u(1)

ave_base_layer_flag u(l)

splitting_flag (1)

for(i= 0, NumScalghilityTypes = 0; 1 < 16; it++) {
scalability_mask[ i-] (1)
NumScalability Types += scalability mask[ i ]

}

for(j = 0; j <NumScalability Types; j++)
dimension_id_len_minus1[j] u(3)

for(i=1;1i<=vps max_layers minusl; i++) {
for(j=0;] <i; j++)

direct_dependency flag[ i][j] u(l)
for(i=1;1i<=vps_max_Jayers minusl; i++) {
layer_dpb_info(i)
}
}
layer_dpb info {) {

vps_max_sub_layers minusi[i] u(3)

vps_sub_layer ordering info present flag[i] u(1)

for(k = ( vps_sub_layer ordering info present flag[i]?0:

vps_max_sub_layers minusl[i]);

k <= vps max sub layers minuslfi]; kt+) {
vps_max_dec_pic_buffering minusi[i][k] ue(v)
vps_max_num_reorder pies[i][]k] ue(v)
vps_max_lateney_increase plus1[i][k] ue(v)

}

}
FIG. 47
[Fig. 48]
oop_dpb_info_parameters(id) / op_dpb_info_parameters( id)/
layer_dpb_info(id) {

1 __vps_sub layer ordering info present flag[id] u(l)
for(i=(vps_sub_layer ordering info present flag? 0 :
vps_max_sub_layers minus] );

i <= yps max_sub layers minusl; i++) {
vps_max_dec pic buffering minus1[id][i] ue(v)
vps_max_num reorder pics[id][i] ue(v)
vps_max latency increase plusl[id][i] ue(v)
] :
}

FIG. 48
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[Fig. 49A]
vps_extension() { Descriptor
while( lhyte_aligned( ) )
vps_extension_byte_alignment_reserved_one_bit u(1)
avc_base layer_flag ufl1)
splitting_flag u(1)
for(i= 0, NumScalabilityTypes = 0; i < 16; i++) {
scalability_mask[ ] | u(1)
NumScalabilityTypes += scalability_mask[ 1]
3
for(j = 0; j <NumScalabilityTypes; j++)
dimension_id_len_minus1[j] u(3)
vps_nuh_layer_id present_flag u(1)
for(i=1; 1 <= vps_max_layers_minusl; i++) {
if( vps_nuh_layer_id_present flag)
layer_id_in_nuh[1i] u(6)
for(j = 0; j <« NumScalability Types; j++ )
dimension_id[i][]] u(v)
H
for(i=1;1<=vps_max layers_minusl; i++) {
max_sub_layers_vps_predict _flag[i] uf1}
if{ Imax_sub_layers_vps_predict_flag[i])
max_sub_layers_vps_minus1[i] uf3)
}
vps_number_layer_sets_minusl u{190)
vps_num_profile tier level_minusl u{6)
for(i=1;i<=vps_num_profile_tier_level_minus; i++) {
vps_profile_present_flag[i] uf{1)
if( lvps_profile_present flag[i])
profile_ref_minus1[i] u(6}

profile_tier level( vps_profile_present flag[i], vps_max_sub_layvers_minus1)

}

FIG. 49A
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[Fig. 49B]

multiple_output layer_sets_in_layer_setmore_output_layer_sets_than_default_flag

u(1)

if( 'multiple_output_layer sets_in_| ayer_setmore_output_layer_sets_than_default flag )

numOutputLayerSets = vps_number_layer_sets_minusl + 1

else {

num_add_ocutput layer_sets

u(10)

numOutputlLayerSets =
nhum_add_output_layer_sets +vps_number _layer sets_minusl + 1

1

if{ numQutputLayerSets > 1)

default_one_target_output_layer_flag

u(1)

for(i=1; i < numQOutputLayerSets; i++ ) {

if( 1> vps_num_layer_sets_minusl ) {

output_layer_set idx_minus1[i]

u(v)

Isldx = output_layer_set idx_minus1[i]+1

for{j=0;j < NumLayersInldList] IsIdx ] - 1; j++)

output_layer flag[11]]

u(1)

}

profile_level tier_idx[i]

uv)

}

num_dpb_info_parameters

ue(v)

for(i=0;i<num_dpb_info_parameters; i++) {

output_point_layer_set_idx[i]

ue{v)

oop_dpb_maxbuffering_parameters(i)

}

for(i=1; 1 <=vps_max layers_minusi; i++) {

layer_dpb_info_parameters{i)

}

}

for(i=1; i <= vps_max layers_minusl; i++)

for(j = 0;] < 1;j++)

direct_dependency_flag{i][j]

u(1)

FIG. 49B

[Fig. 50]

oop_dpb_maxbuffering_parameters (i) {

sub_layer vps_buf info_present flag[i]

u()

for(j = (sub_layer_vps_buf_info_present flag[i] 7 0: MaxSubLayers[i]-1); j<=
MaxSubLayers[i] - 1; j++)

max_vps_dec_pic_buffering_minus1[i][j].

ue(v)

FIG. 50
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[Fig. 51]
layer_dpb_info_parameters(i){
sub_layer_vps_ordering info_present_flag[i] u(1)

for( j = (sub_layer_vps_ordering info_present flag[1]70:
max_sub_layers_vps_minus1{i]); j <= max_sub_layers_vps minusi[i]; j++){

max_vps_num_reorder. pics [1][}] ue(v)
max_vps_latency_increase plus1{i][j] » ue(v)
}
b
FIG. 51
[Fig. 52]
vps_extension() { Descriptor
while( !byte_aligned(}) -
vps_extension_byte_alignment_reserved_one_bit u(1)
for(j = 0; j < NumScalabilityTypes; j++ )
dimension_id[i][j] , u(v)
}
for{i=1;1<=vps_max layers_minusl; i++) {
max_sub_layers_vps_predict_flag[i] u(1}
i Imax_sub_layers_vps_predict_flag[i])
max_sub_layers_vps_minus1[i] u(3)
}
profile_level_tier_idx[1] u(v)
}
num_dpb_info_parameters ue(v)

for(i=0; 1< num_dpb_info_parameters; i++) {

if( i>0 && ( MaxSubLayers|{i] == MaxSubLayers[i-11))

sub_layer_vps_buf info_predict flag[i] u(1)}
if( 1sub_layer_vps_buff info_predict flag[i]){
output_point layer_set_idx[i] uelv)
oop_dpb_maxbuffering_parameters(i)
}
}

for(i=1;1<=vps_max layers_minus1; i++) {

if( max_sub_layers_vps_predict_flag[i])

sub_layer_vps_ordering info_predict_flagfi] , u(1)

if{ Isub_layer_ordering_info_predict_flag[i])

layer_dpb_info_paramecters(i)

FIG. 52
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[Fig. 53]
vps_extension( ) { Descriptor
while( Ibyte_aligned( ) )
vps_extension_byte_alignment reserved_one_bit u(1)
for(j = 0; j <« NumScalabilityTypes; {++)
dimension id[i][]] u(v)
}
for(i=1;1<=vps_max_layers_minusl; i++) {
max_sub_layers_vps_predict_flag[i] u(1)
if( imax_sub_layers_vps_predict flag[i}])
max_sub_layers_vps_minusi[i] u(3)
}
profile_level_tier_idx[i] u(v)
}
num_dpb_info_parameters ue(v)
for(i=0;i<num_dph_info_parameters; i++) {
output_point layer_set idx[i] ue(v)
for(k =1; k <= vps_max layers_minus1; i++) {
oop_dpb_maxbuffering parameters(i, k)
}
}
for(i=1;1<=vps_max layers_minus?; i++ ]} {
’ layer_dph_info_parameters(i)
}
}
}
[Fig. 54]
oop_dph_maxbuffering parameters (i, k) {
sub_layer_vps_buf info_present_flag[i][ k] u(1)
for(j = (sub_layer_vps_buf info_present flag[i][k]70:
max_sub_layers_vps_minus1[ k1); j <= max sub_layers_vps_minus1[ kJ; j++ );j++)
max_vps_dec_pic_buffering_ minus1[i}[k][j] ue(v)

FIG. 54
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[Fig. 55]

oop_dpb_maxhuffering parameters (i,k) {

sub_layer_vps_buf info_present_flag[i][k] u(1)
for(j= (sub_layer_vps_buf info_present_flag[1]7 0: MaxSubLayers[i][k]-1); j<=
MaxSubLayers[i][ k] - 1;j++)
max vps_dec_pic_buffering minus1[i} k] [j] ue(v)
}
FIG. 55
[Fig. 56]
vps_extension() { Descriptor
while( !byte_aligned( ) )
vps_extension_byte_alignment_reserved_one_bit u(1)
for(j = 0; j < NumScalabilityTypes; j++)
dimension_id[i][j] u(v)
}
for(i=1; i <= vps_max_layers_minus1; {++) {
mazx_sub_layers_vps_predict flag[i] u(1)
if( I'max_sub_layers_vps_predict_flag[i] )
max sub_layers_vps_minusi[i] u(3)
}
profile_level_tier_id=[ 1] u(v)
}
num_dpb_info_parameters ue(v)
for(i=0;1<num_dpb_info_parameters; i++ ) {
if{ i>0 && ( MaxSubLayers[i] = = MaxSubLayers[i-1]))
sub_layer_vps_buf info_predict_flag[i] u(1)
if{ lsub_layer_vps_buff info_predict_flag[i]) {
cutput_point_layer_set_idx]i] ue(v)
for( k = 1; k <= vps_max_layers_minusd; i++) {
oop_dph_maxbuffering_parameters(i, k)
} :
}
}
for(i=1;1<=vps_max_layers_minusl; i++} {
if( max_sub_layers_vps_predict_flag[i])
sub_layer_vps_ordering_info_predict flagfi] u(1)

if( !sub_layer_ordering_info_predict_flag[i] )

layer_dpb_info_parameters(i)

FIG. 56
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[Fig. 57]

aop_dpb_maxbuffering parameters (i, k) {

sub_layer_vps_buf info_present_flag[ 1 ][ k]

u(1)

for(j = (sub_layer_vps_buf info_present flag[i][k]70:
max_sub_layers_vps_minus1[k]); j <= max sub_layers_vps_minus1] k7]; j++); j++)

max_vps_dec_pic_buffering minus1[i][k][j]

ue(v)

FIG. 57

[Fig. 58]

oop_dpb_maxbuffering_parameters (i, k) {

sub_layer_vps_buf_info_present_flag[i] [ k]

u(1)

MaxSubLayers[i][k]-1;j++)

for(j = (sub_layer_vps_buf_info_present_flag{i]? 0: MaxSubLayers[i][k]-1); j<=

max_vps_dec_pic_buffering minus1[i] k][j]

ue(v)

FIG. 58
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[Fig. 59]
vps_extension() { Descriptor
while( Ibyte_aligned())
vps_extension_byte_alignment reserved_one_bit u(1)

for(j = 0; j < NumScalability Types; j++)

dimension_id[i][j] u(v)
}
for(i=1;1 <= vps_max layers_minusl; i++) {
max_sub_layers_vps_predict_flag[i] u{1)
if{ I'max_sub_layers_vps_predict_flag[i]) '
max_sub_layers_vps_minusi[i] u(3)
}
profile_level_tier idx[i] u(v)
} -
num_dpb_info_parameters ue(v)

for(i=0; i< num_dpb_info_parameters; i++ ) {

if(i>0 && ( MaxSubLaycrs[i] = = MaxSublayers[i-11))

sub_layer_vps_buf_info_predict_flag[i] u(1)

if( Isub_layer vps_buff info_predict flag[i]) {

output_point_layer_set_idx[i] ue(v)

for( k=1; k <= vps_max_layers_minus1; i++) {

oop_dpb_mazxbuffering parameters(i, k)

}

layer_dpb_info_parameters_presence_flag u{1}

If(layer_dpb_info_parameters_presence_flag) {

for(i=1;1 <= vps_max layers minusi;i++){

if( max_sub_layers_vps_predict_flag[i])

sub_layer_vps_ordering info_predict flag{i] l u{i)

if( Isub_layer_ordering info_predict flag[i])

layer_dph_info_parameters(i)

FIG. 59



44/54

WO 2014/167817 PCT/JP2014/001967

[Fig. 60]

oop_dpb_maxbuffering parameters (i,k){

sub_layer_vps_maxbuffering_info_present flag[i]] k]

u(1)

for( j = (sub_layer_vps_maxbuffering info_present_flag[i][k]?0:
max_sub_layers_vps_minus1[ k]); j <= max_sub_layers_vps minus1[kT:j++)

max_vps_dec_pic_buffering minus1[i][k][}]

ue(v)

FIG. 60

[Fig. 61]

oop_dpb_maxbuffering parameters (i, k) {

sub_layer_vps_buf_info_present flag[i][k]

u(1)

MaxSubLayers[i][k]-1;j++)

for(j = (sub_layer_vps_buf_info_present flag[i]?0: MaxSubLayers[i][k]-1); j <=

mag_vps_dec_pic_buffering minus1[i] k][j]

ue(v)

FIG. 61
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[Fig. 62]
seq_parameter_set_rbsp{) { _ Descriptor
sps_video_parameter_set_id , u(4)
sps_max_sub_layers_minusl u(3)
sps_temporal id nesting flag u(1)

if(nub_layer_id == 0)

profile_tier level( 1, sps_max_sub_layers_minus1 )

sps_seq_parameter_set_id ue(v)
log2_max_pic_order_cnt_lsh_minus4 ue(v)
if{ nuh_layer_id > 0)
sps_dpb_params_present_flag u(1)

if( (nuh_layer_id == 0) || ( (nuh_layer_id > 0) &&
sps_dpb_params_present_flag)) {

sps_sub_layer_ordering_info_present_flag u(1)

for(i= ( sps_sub_layer_ordering info_present_flag? 0 :
sps_max_sub_layers_minus1 );
i <= sps_max_sub_layers_minusl;i++) {

sps_max_dec_pic_buffering minus1[i] ue(v)
sps_max_num _reorder_pics[i] ue(v)
sps_max_latency_increase_plus1[i] ue(v)

}

}

log2_min_luma_coding_block_size_minus3 - ue(v)
log2_diff max_min_luma_coding block_size ue(v)
log2_min_transform_block_size_minus2 ue(v)
sps_extension_flag u(1)

if( sps_extension_flag) {

sps_extension( )

sps_extension?2_flag u(1)

if{ sps_extension2_flag)

while( more_rbsp_data())

sps_extension_data_flag » u(1)

)

rbsp_trailing bits()

}

FIG. 62
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