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£510... Layer identifier identifying current layer to which current picture
belongs = 0 or number of lavers directly refered ta by cument
laer to which current picture belongs = 0
§520 ... Number of valld referenca |aysr pictures = 0
8530... Alldirect reference piclures included In reference picture set
between layers of comespanding picture which exists in access unit
Icentical to curnent plcture ameng direct reference |ayer pictures belonging
to all dinect referance |ayers of layer Including corresponding picturs are used
for inler-layer precicion
5540 ... Number of valid reference layer picture = number of reference leyer picures
indicating number of reference Iayer pictures which can be used Io decoding current picture
§550 ... Is prediction belween layers used to decode current picture?
5580 ... Number of cirect reference layers of layer In which at most ane plcturs Is used
for inter-layer prediction for each piclurz within coding video sequencz or bo which
current ploture belongs Is 127
5570 ... Number of valid reference |ayer pictures = 1
£580... Number of valld referenca |ayer pletures = valug to which infermation on reforence
layer is apecified as number information indicating number of pictures used
10 decode cumrent picture for prediction betwesn layers
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i ps_extension( ) |

Descriptor

vps_num_profile tier_level minusl

u(6)

for( 1=1.1 == ps_num_profile_tier_level_mmusl, 1++ ) |

vps_profile_present_flag( 1]

u(l)

if( "vps_profile_present_tlag[1])

profile_ref minusif1]

u(6)

profile_tier_level( vps_profile_present_flag[ 1]. vps_max_sub_layers_mmusl )
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vps_extension( ) { Descriptor
ave _base layer flag u(l)
vps_num profile tier _level minusl u(6)
for{ 1= 1.1 = vps_num_profile_tier_level nunusl. 1++ ) {

vps_profile present flagf 1] ufl)

profile_tier_level( vps_profile_present_tlag[ 1]. vps_max_sub_layers_nunusl )
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ogoon
video_parameter_set_rbsp() { Descriptor

vps_video_parameter_set_id u(4)
vps_reserved_three_2bits u(2)
vps_max_layers_minusl u(6)
vps_max_sub_layers_minusl u(3)
vps_temporal_id_nesting flag u(l)
vps_extension_offset/vps_reserved_OxfHf_16bits u(16)
profile_tier_leve)( 1, vps_max_sub_lavers_minus! )

vps_sub_layer_ordering_info_present_flag u(l)

for( i = ( vps_sub_layer_ordermg_info_present_flag ? 0 : vps_max_sub_layers_minus] );
i <= vps max_sub lavers minusl;i++) {

vps_max_dec_pic_buffering_minus1[i ] ue(v)
vpa}u_nnm_reonier - ples[i] ue(v)
vps_max_larency_increase_phsi[i] ue(v)
}
vps_max_layer_id u(6)
vps_num_layer_sets_minusl ue(v)

for(i=1;i <= vps_pum layer sets_minusl; i++ )
for(j =0;j <= vps_max_layer id; j*+)
layer_id_included flag{i j[j ] wl)

vps_extension_flag u(l)
if{ vps_extension_flag ) {
while( !byte aligned( ) )

vps_extension_alignment_bit_equal fo_one w1}
vps_extension( )
vps_extension2_flag u(l)

i vps_extension2 flag }
while(_more_rbsp_data() )
vps_extension_data_flag u(1)

}
tbsp_trailing_bits( )
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[ vps_extension( ) { Descriptor
ave_base layer_flag u(l)
vps_number_laver_sets_minusl u(10)
vps_num_profile_tier_level_minusl u{6)
for(i=1;1 <= vps num profile tier level minusl;i++) {

vps_profile present flag[i] u(l)
iff !vps_profile present flag[i])
profile ref minus1[i] w(6)
profile_tier_level( vps_profile_present_flag[ i ], vps_max_sub_lavers_minusl )
H
NumOutputLaverSets = vps_number laver sets minusl + 1
more output_layer_sets than_default flag u(l)
if( more_output_laver sets_than_default_flag ) {
num_add_output_layer_sets_minusl u(10)
mumOutputLayerSets += num_add_output_layer_sets_minusl + 1
}
if( numOutputLayerSets > 1 )
default_one target output layer_idc u(2)
for( 1= 1; 1 <numOutputLayerSets; i++ ) {
ifl 1> vps_number laver sets_minusl) {
output_laver_set_idx_minusl[1] u(v)
Isldx = output_laver_set_idx_minusl[i]+1
for(j=0; j < NumLayerslnldList] Isldx ] - 1; j++)
output_laver_flag[i][j] u(l)
}
profile level tier idx[1i] u(v)
}
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vps_extension( ) {

Descriptor

ave_base laver_flag

u(l)

vps_vui_present_flag

u(l)

if{ vps_wui_present_flag )

vps_vui_offset

u(16)

u(l)

all_ref layers_active flag

u(l)

vps_maximum_layer_id

u(l)

vps_number_layer_sets_minusl

u(10)

fo{i=1;1 <= vps_number layer sets_minusl;i—)

for(j=0;j <= vps maximum_layer_id: j—)

layver id nuh_included_flag[i ][] ]

u(l)

vps_num_profile_tier_level_minusl

u(6)

fo(i=1:1 <= vps_num profile_tier level minusl;i—) {

vps_profile present_flag[ 1 ]

u(l)

iff 'vps_profile present_flag[i])

profile ref minusi[i]

u(6)

profile_tier level( vps_profile_present_flag[ i]. vps_max_sub_lavers_minusl )

}

NumOutputL averSets = vps_number_laver_sets_minusl - 1

more_output_laver_sets_than_default_flag

u(l)

if{ more_output_layer_sets_than_default_flag ) {

num_add_output_layer_sets_minusl

u(10)

mmOutputLayerSets —= num_add_output_layer_sets_mmusl — 1

}

if{ numOutputL averSets > 1)
default_one_target_output_laver idc

u(2)

for( 1= 1: 1 < numOutputLayerSets; i+— ) {

ifl 1> vps_number laver sets minusl ) {

output_laver_set_idx_minusl[i ]

u(v)

Isldx = output_laver_set_idx_minus1[1]-1

for(j=0;j <NumLaversinldList[ Isldx ] - 1: j—)

output_layer_flag[i][j]

u(l)

\
S

profile level_tier_idx[i]

u(v)
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vps_extension( ) { Descriptor
ave_base_laver_flag ul)
vps_maximum_laver_id u(l)
vps_number_laver_sets_minusl u(10)
for(i=1;1 <= vps_number laver sets_minusl:i—)
for(j=0;) <= vps_maximum_laver 1id; j—)
laver id nuh included flag[1][]] u(l)
for(i=1:1 <= MaxLayersMinusl;i—)
for(j=0:j<1j==)
direct_dependency flag[i ][] u(l)
vps_vui_present_flag u(l)
ift vps_vui_present_flag )
vps_vui_offset u(16)
splitting_flag u(l)
for( 1= 0, NumScalabilityTvpes = 0;1 < 16; 1— ) {
scalability_mask flag[ 1] ul)
NumScalabilitvTvpes —= scalability_mask_flag[ 1]
)
for( j = 0; < ( NumScalabiliryTvpes - splitting_flag ); j==)
dimension_id_len_minusl[ ] u3)
vps_nuh_layer_id_present_flag wl)
1
)
goooon
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gooo
video parameter set rbsp( ) { Descriptor
vps_video_parameter_set_id u4)
vps_reserved_three_2bits u(2)
vps_max_lavers_minusl u(6)
vps_max_sub_lavers_minusl u(3)
vps_temporal_id_nesting_flag u(l)
vps_max_layer_id u(6)
‘vps_num_layer_sets_minus1 u(10)
for(i=1;i <= vps num layer_sets minusl; i++)
for(j=0;j <= vps max layer id:j++)
 layer_id_included_flag[i ][] ] u(l)
 VpSIeRiension ofisel /s reserved OxffT 16bits u(16)
profile tier level I, vps_max_sub_lavers_mmusl )
vps_sub_laver_ordering_info_present_flag u(l)
for(1=( vps sub laver ordering info present flag 70 : vps_max _sub_lavers mmusl ):
i <= vps max_sub_lavers mmusl; ) {
vps_max_dec_pic_buffering_minus1[1 ] ug(v)
vps_max_num_reorder_pics[ 1] ug(v)
vps_max_latency_increase_plusi|1] ue(v)
1
)
vps_max_faverid #6)
~ laveridincluded _flag{ i | | #tH
vps_timing_info_present_flag u(l)
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oo
vps_vaio){ Descriptor
cross_layer_pic_type_aligned_flag u(l)
if{ !cross_layer_pic_type_aligned_flag)
cross_layer_irap_aligned_flag u(l)
bit_rate_present_vps_flag u(l)
pic_rate_present_vps_flag u(l)
ilp_restricted_ref_lavers_flag u(l)
if{ 1lp_restricted_ref_lavers_flag)
for( i=1:1 <= MaxLayersMinusl:i~=)
for( j = 0: j < NumDirectRefLayers[ layer_id_in_nuh[i] ]: == ) {
min_spatial_segment_offset_plusi[i][;] ue(v)
ifl min_spatial_segment_offset_plus1[1][j]>0){
ctu_based_offset_enabled flag[i][]] u(l)
ifl cru_based_ofiset_enabled_flag[i][j])
min_horizontal_ctu_offset_plus1[1][]] ue(v)
H
}
video signal_info_idx_present_flag wl)
if{ video_signal_info_idx_present_flag)
vps_num_video_signal_info_minusl u(4)
for( i = 0; 1 <= vps_num_video_signal_info_minusl; i—)
video_signal_info( )
if{ video_signal_info_idx_present_flag && vps_num_video_signal_info_minusl >0 )
for(1=1;1<= MaxLayersMinusl: i-=)
vps_video_signal_info_idx[ i] u(4)
|
i
oooo
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oooo
vps_vui( ) Descriptor
cross_layer_pic_tvpe aligned_flag u(l)
ifi lcross laver_pic_tvpe_aligned flag)
cross_layer_irap_aligned_flag ull
bit_rate present_vps flag u(l)
pic_rate_present_vps_flag u(l)
ifi bit_rate_present_vps_flag pic_rate_present_vps_flag )
for(1=0;1 <= vps number laver_sets_minusl;i—=)
for(y=0:) <= vps max_sub_lavers minusl;j—) {
ifi bit_rate_present_vps_flag )
bit_rate_present_flag[1][;] u(l)
iff pic_rate_present_vps_flag )
pic_rate_present_flag[1][; ] u(l)
ifi bit_rate_present_flag[1 ][]} {
avg bit_rate1][) ] u(16)
max_bit_rate{1][]] u(16)
1
ifi pic_rate_present flag(1][)]) !
constant_pic_rate_ide[1 ][} ] ul)
avg_pic_rate[1][)] u(16)
} j
video signal info idx present flag ul)
| il video_signal info_idx_present flag )
vps oum_video sgnal info minus1 )
for(i = 0;1 <= vps mm video_signal info mimusl; i++)
[ if video_sgnal info_idx_present flag_&& vps mum video sgndl info_mimusl > 0)
To(i= 11 MaxLayasmusl, 1]

s video_sgnal info idx i ] L2
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for(i=0,j=0; i<NumbDirectRefLayers[ nuh_layer id];i++) {
refLayerldx = LayerldxInVps[ RefLayerld[ nuh_layer id][i]]
if ((sub_layers vps max minusl[ refLayerldx ] >= Temporalld) &&

O

O

oogoboooooboboooooboobooooobobbooobobooooboboooao

O

(max_tid il ref pics plusl| refLayerldx ][ LayerldxInVps[ nuh_layer id]]> Temporalld))

refLayerPicldc[ j++ ] =1
}
numRefLayerPics = |
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for(i=0,j =0; 1<NumbDirectRefLayers[ nuh_layer_id];i++) {

refLayerldx = LayerIdxInVps[ RefLayerId[ nuh_layer_id][i]]

refLayerPicFlag = ( (sub_layers_vps_max_minusl[ refLayerldx ] >= Temporalld) &&
((max_tid_il_ref pics_plus1[refLayerIdx][LayerldxInVps[nuh layer_id]]==0?(max_tid_il_ref_pics_plus][ refLayerIdx ][ Lay
erldxInVps[ nuh_layer id]]==Temporalld) : ( max_tid_il_ref pics_plus1[ refLayerldx ][ LayerldxInVps[ nuh_layer_id]]>
Temporalld) ))

if (refLayerPicFlag)

refLayerPicldc[j++] =1
}
numRefLayerPics =
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for(i=0,j=0; i <NumDirectRefLayers[ nuh_layer_id J;i++) {
refLayerldx = LayerIldxInVps[ RefLayerId[ nuh_layer id][i]]
if (sub_layers_vps_max_minus][ refLayerldx ] >= Temporalld &&
(max_tid il ref pics_plus1[refLayerldx ][ LayerldxInVps[ nuh_layer_id ] ] > Temporalld || Temporalld =0 ))
refLayerPicldc[ j++ ] =1
!

numRefLayerPics = j
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for( lldx =0; lldx <=MaxLayersMinus1; lldx++) {
1Id = layer_id_in_nuh[ lldx ]
for( tid = 0; tId <=vps_max_sub_layers_minusl; tld++) {
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for( rCnt = 0, k = 0; rCnt < NumDirectRefLayers[ 1Id ]; rCnt++) {
refLayerldx = LayerldxInVps[ RefLayerld[ 11d ][ rCnt] ]
if( sub_layers_vps_max_minusl[ refLayerldx ] >=tld &&
(max tid il ref pics plusl[refLayerldx ][ lldx ]>tld || tid == 0))
RefLayerldListForTid[ 1Id ][ tId ][ k++ ] =RefLayerld[ 1Id ][ rCnt ]

}
numRefLayerPics[ 1Id ][ tld ] =k
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for( lldx = 0; lldx <=MaxLayersMinusl; lldx++) {
1Id = layer id in nuh[ lldx ]
for( tid = 0; tid <=sub_layers vps max_minus1[lldx]; tld++) {
for( rCnt = 0, k = 0; rCnt < NumDirectRefLayers[ 1Id |; rCnt++) {
refLayerldx = LayerldxInVps[ RefLayerld[ lid ][ rCnt] ]
if( sub layers vps max minusl[ refLayerldx ] >=tld &&
(max_tid il ref pics plusl[refLayerldx ][ lidx ] >tld || tid == 0))
RefLayerldListForTid[ 1id ][ tid ][ k++ ] =RefLayerld[ lid ][ rCnt ]
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}

numRefLayerPics[ 1Id |[ tIld ] =k
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slice_segment_header( ) {

if( nuh_layer id>0 && !all_ref layers active_flag &&
numRefl averPics> 0) {

inter layer pred_enabled flag

u(l)

if( inter layer pred enabled flag && numReflaverPics> 1) {

if( !'max_one active_ref layer flag)

num_inter layer ref pics_minusl

u(v)

if( NumActiveRefLayerPics != numRefl averPics)

for(i=0; 1 < NumActiveRefLayerPics; i++ )

inter layer pred layer idc[i]

u(v)

gt

}

if( sample adaptive_offset_enabled flag) {

slice_sao_luma_flag

u(l)

slice sao_chroma_flag

u(l)
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for(i=0,j = 0; i < NumActiveRefLayerPics; i++)
RefPicLayerld[ i ] = RefLayerld[ nuh_layer_id ][ inter_layer_pred_layer_idc[i] ]
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slice_segment header() {

if( nuh_layer id>0 && !all ref layers active flag &&
numRefLayerPics[nuh laver id][Temporalld]>0) {
inter_layer_pred_enabled flag u(l1)
if( inter layer pred enabled flag &&
numRefLayerPics[nuh layer id][Temporalld]>1) {
if( 'max_one active_ref layer flag)
num_inter layer ref pics minusl u(v)
if( NumActiveRefLayerPics !'= numRefLayerPics[nuh_layer id][Temporalld])
for(i = 0; i < NumActiveRefLayerPics; i++ )
inter_layer pred layer idc[i] u(v)

}

}

if( sample adaptive_offset_enabled_flag ) {
slice_sao_luma_flag u(1)
slice_sao_chroma_flag u(l)

}
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for(i=0,j=0; i <NumActiveRefLayerPics; i++)
RefPicLayerld[ i ] = RefLayerIdListForTid[ nuh_layer id ][Temporalld][inter_layer_pred_layer idc[1]]

agogoano
ooocooboboooooooooobooboboboooooooobobbooooooooooboao
goooooooobogogooboogobobooobobooooboboooobDbooo
gooooooooboooobooooboboooobooooboboooobobooao
g

TargetDecLayerSetldx = output_layer_set_idx_minus1[ TargetOptLayerSetldx ] + 1 40
Isldx = TargetDecLayerSetldx
for(k =0, j = 0;j < NumLayersInldList[ Isldx ]; j++) {

TargetDecLayerIdList[ j ] = LayerSetLayerldList[ Isldx ][ j ]

if{ output_layer flag[ Isldx ][j])
TargetOptLayerldList[ k++ ] = LayerSetLayerIdList[ Isldx ][] ]
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TargetDecLayerSetldx = output_layer_set_idx_minus1[ TargetOptLayerSetldx ] + 1
Isldx = TargetDecLayerSetldx
for(k =0, j = 0: j < NumLayersInldList[ Isldx ]; j++) {
TargetDecLayerldList[ j ] = LayerSetLayerldList[ lsldx ][ j ]
if( output_layer_flag[ TargetOptLayerSetldx ][j])
TargetOptLayerldList[ k++ ] = LayerSetLayerldList[ Isldx ][ j]
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The variable remainingInterL ay erReferencesFlag is derived as specified in the following:

remaininglnterLaverReterencesFlag = 0
iLidx = LaverldxInVps[ TargetDecLayerIdList[ i ] ]
for( j = latestDecldx - 1: j < numTargetDecLayers: j= ) {
jLidx = LaverldxInVps[ TargetDecLayerIdList{ j ] ]
ifil currTid <= (max_tid_il ref pics_plus1[iLidx J[jLidx ] -1))
for( k = 0; k < NumDirectRefLavers[ TargetDecLaverldList[j ] ]: k+)
ift TargetDecLayerldList[i] == Reflayerld[ TargetDecLayerldList[j]][k])
remainingInterLayerReferencesFlag = 1
Y
J

When remainingInterLayerReferenceFlag is equal to 0, currPic is marked as "unused for reference”.
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The variable remainingInterLayerReferencesFlag is derived as specified in the following:

When remainingInterLayerReferenceFlag is equal to 0, currPic is marked as "unused for reference".

remainingInterLayerReferencesFlag = 0
iLidx = LayerIdxInVps[ TargetDecLayerIdList[ i] ]
for( j = latestDecIdx + 1; j < numTargetDecLayers && !remainingInterLayerReferencesFlag; j++) {
jLidx = LayerIdxInVps[ TargetDecLayerIdList[ j] ]
if( currTid <= ('max_tid_il_ref pics_plusl[iLidx ][jLidx ]-1))
for( k= 0; k < NumDirectRefLayers[ TargetDecLayerIdList[ j ] |; k++)
if( TargetDecLayerIdList[ i ] == RefLayerld[ TargetDecLayerIdList[ j]][k])
remainingInterLayerReferencesFlag = 1
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