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buffering_period( payloadSize ) { Descriptor
seq_parameter_set_id ue(v)
f( Isub_pic_cpb_params_present_flag )
rap_cpb_params_present_flag ugt)
if( NalHrdBpPresentFag ) {
for({ SchedSelldx = 0; SchedSelldx <= cpb_cnt minusi; SchedSeligx++) {
initial_cpb_removal_delay[ SchedSelldx ] u{v)
initial_cpb_removal_delay_offset[ SchedSelldx ] u(v)
(5891260, ey prése g | |
rap_cpb_params_present flag ) {
initial_alt_cpb_removal_delay| SchedSelidx ] u(v)
initial_alt_cpb_removal_delay offset[ SchedSeliax ] u{v)
}
}
h
if( VcIHraBpPresentFlag ) {
for( SchedSelldx = 0; SchedSelldx <= cpb_cnt_minus1; SchedSelldx++) {
initial_cpb_removal_delay[ SchedSelldx ] u(v)
initial_cpb_removal_delay_offset[ SchedSelldx ] u(v)
if(sub_pic_cpb_params_present flag | |
rap_cph_params_present flag) {
initial_alt_cpb_removal_delay[ SchedSelldx ] u(v)
initial_alt_cpb_removal_delay offset[ SchedSelidx ] u(v)

FIG 1
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pic_timing( payloadSize ) { Descriptor
if( CpbDpbDelaysPresentFiag ) {
cpb_removal_delay (V)
dpb_output_delay u{v)
if( sub pic_cpb_params_present flag ) {
num_decoding_units_minusT uefv)
for(i = 0; 1 <= num_decoding_units_minust; i++) {
num_nalus_in_du_minus1[i] ue(v)
du_cpb_removal delay{i] u(v)
}
}
}
}

FIG 2
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vui_parameters() { Descriptor
aspect_ratio_info_present_fiag u(1)
if( aspect ratio_info_present fiag ) {
aspect ratio_idc u(8)
if( aspect_ratio_idc = = Extended SAR) {
sar_width u(1g)
sar_height u(1e)
}
¥
overscan_info_present_flag u(h)
if( overscan_info_present_flag )
overscan_appropriate_flag u(1)
video_signal_type_present_flag u{t)
if{ video_signal_type present flag} {
video_format ud)
video_full_range_fiag u(t)
colour_description_present_flag u(t)
if{ colour_description_present_fiag ) {
colour_primaries {8}
transfer_characteristics u{8)
matrix_coefficients u(8}
}
}
chroma_loc_info_present_flag (1)
if( chroma_loc_info_present flag ) {
chroma_sampie_loc_type_top_field ue(v)
chroma_sample_loc_type_botiom_field uefv)
}
neutral_chroma_indication_flag u(1)
v‘ y
FIG 3A FIG 3A
FIG 3
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/ Y
field_seq_flag u{1)
timing_info_present_flag u(1)
if{ timing_info_present flag ) {
num_units_in_tick u(32)
time_scale u(32)
fixed_pic_rate_flag u(t)
}
nal_hrd_parameters_present_flag u(1)
if( nal_hrd parameters_present flag }
hrd_parameters( )
vel_hrd_parameters_present_fiag u(t)

if( vel_hrd_parameters_present_flag )

hrd_parametersy )

if(nal_hrd_parameters_present_flag | | ve!_hrd_parameters_present flag)

low_delay_hrd_flag u(t)
S5 55 o presa fog i
i oo s o M|
Dufn s i sib iCk | 1(32)
¥
pitstream_restriction_flag u(1)
if{ bitstream_restriction_flag ) {
tiles_fixed_struciure _flag u(1}
motion_vectors_over_pic_boundaries_flag u(1)
max_bytes per pic_denom ue(v)
max_bits_per_mincu_denom ue(v)
log2_max_mv_length_horizontal ue(v)
log2_max_mv_length_vertical ue(v)

FIG 3B G 3
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filler_data_rbsp() { Descriptor
while( next_bits(8) = = OxFF)
ff_byte /* equal to OxFF ™/ f(8)

rbsp_trailing bits()

}
FIG 5
VCL Filter data Non-VCL NAL units other
NAL units  NAL units than filter data NAL units
&
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Byte stream format
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slice header{) { Descriptor
first_slice_in_pic_flag u(1)
pic_parameter_set id ue(v)
if( Hirst_slice_in_pic_flag)
slice_address u(v)
if( dependent_slice_enabled flag && !first_slice_in_pic_flag )
dependent_slice_flag u(1)
if{ [dependent_slice flag ) {
slice_type ue(v)
if output_flag present flag)
pic_output_fiag g({1)
if{ separate_colour_plane flag = = 1)
colour_plane id u(2)
if{ RapPicFlag ) { _
rap_pic_id uelv)
nomoatpuimof_prior_picsjiag u(t)
}
if{ NdrPicklag) {
if( tiles_or_entropy_coding_sync_idc = = 1 |
tiles_or_entropy coding_sync_idc = = 2) {
num_entry point_offsets te(v)
if( num_entry point_offsets > 0) {
offset_len_minus1 uefv)
for(i = 0;1 < num_entry_point_offsets; i++ )
entry_point_offset{ 1] u{v)
¥
}
if( slice_header_extension_present_flag ) {
slice_header_extension_length ue(v)
for(i = 0;1 < slice_header_exiension_iength; i-+-+)
slice_header extension_data byte u(8)
¥
byte alignment{ )
}

FIG 8
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pic_parameter_set rbsp() { Descriptor
pic_parameter_set_id ue(v)
seq_parameter_sst_id ue(v)
sign_data_hiding_flag u(1)
if{ sign_data_hiding flag )
sign_hiding_threshold u{4)
cabac_init_present flag u(h)
num_ref idx 10 _default_active_minust ue(v)
num_ref_idx_|1_default_active_minus te{v}
[Ed. (BB): not present in HM sofiware
pic_init_qgp_minus26 se(v)
constrained_intra_pred_flag u(1}
slice_granularity u(2)
difi_cu_qp deita_depth yev)
cb_gp_offset se(v)
cr_gp_offset se(v)
weighted_pred_flag u(1)
weighted bipred idc u(2)
output_flag_present_flag u(1)
transquant_bypass_enable_flag u(1}
sepentient._sice Snatled flag” (1)
s or eniydpy oding Synt_jdc 4(2)]
fefles "oy ntripy”coding Sy i€ == 1 ){
e Bt Tyiost” ]
s e s st %
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slice_prefix_rbsp() { Descriptor
reserved_one_8bits u(8)
do
sei_message( )
while( more rbsp data( ) )
rbsp_trailing_bits( )
}
FIG 19
slice_prefix_rbsp(} { Descriptor
slice_prefix_id u(2)
rap_flag u(1)
decoding_unit_start flag u(t)
single_slice flag u(1)
tite_idc u(2)
prefix_slice_header_data_present_fiag u(1)
if( prefix_slice_header data present flag )
slice_header data()
if( tile_idc > 0) {
if tile_1dc == 2) /" multiple tiles in prefixed slices */
num_tiles_in_prefixed slices_minus u(16)
first tile_id_in_prefixed_slices u(16)
}
do

sei_message( )

while( more_rbsp_data( ) )

rbsp_frailing_bits()

FIG 20
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nal_unit_type Content of NAL unit and RBSP synfax structure NAL unit
_ type class
0 Unspecified non-VCL
1 Coded stice of a non-RAF non-TFD and non-TLA picture VCL
slice_layer rbsp()
2 Coded slice of a TFD picture slice_layer rbsp() VCL
3 Coded slice of a non-TFD TLA picture slice_layer _rbsp() VCL
4.5 Coded slice of a CRA picture slice_layer rbsp() VCL
6,7 Coded slice of a BLA picture slice_layer_rbsp() VCL
8 Coded slice of an IDR picture slice_layer_rbsp() VCL
9..2@4 Reserved n/a
/2 Slice PréfixNAC rit” AorVel
25 Video parameter set video parameter_set rbsp( ) non-vCL
26 Sequence parameter set seq_parameter_set rbsp() non-VGL
27 Picture parameter set pic_parameter_set rbsp() non-YCL
28 Adaptation parameter set aps_rosp{ ) non-VCL
29 Access unit delimiter access_unit_delimiter_rbsp() non-vCL
30 Filler data filler_data_rbsp() non-VCL
31 Supplemental enhancement information (SEi) sei_rbsp() | non-VCL
32.47 Reserved n/a
48..63 Unspecified non-VGL

FIG 21
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slice header() { Descriptor
first_slice in_pic_flag u(1)
——Ppie_parameter—setia wetv)
if( first slice in pic flag)
slice_address u(v)
if( dependent_slice_enabled flag && Hfirst_slice in pic flag )
dependent_slice flag u(1)

rsj@ g_é?geg é@éﬁp@s@tﬁ!g

i (stice” header, date present flag &8 1Gegendent, slis¢ fa

o€ heades datal)|

if( tiles_or_entropy coding sync idc = = 1 | |
files_or_entropy_coding sync_idc = = 2) {
num_entry _point_offsets ue(v)
if( num_entry_point_offsets > 0) {
offset_len_minusi ue(v)
for(1=0;i < num_entry_point_offsets; i++ )
entry_point_offset[ i) u(v)
}
}
if( slice_header extension_present flag ) {
slice_header_extension_length ue(v)
for(i = 0;1 < slice_header_extension_fength; i+ +)
slice_header extension_data_byte u(8)

}

byte_alignment( )

FIG 22
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slice_header_data( ) { Descriptor
slice_type ue(v)
if( output_flag present flag )
pic_output_flag u(t)
if( separate_colour_plane_flag = = 1)
colour_plane_id u(2)
if{ RapPicFlag) {
rap_pic_id ue(v)
no_output of prior_pics_flag u(t)
}
if¢ lldrPicFlag ) {
pic_order_cnt_Ish u{v)
short_term_ref pic_sst_sps_flag u(1)
if{ Ishort_term_ref pic set sps_flag)
short_term _tef pic_set{ num_short_ierm_ref pic_sets )
else
short_term_ref_pic_set_idx u{v}
if(fong_term ref pics present flag ) {
num_long_term_pics ug(v)
for{i = 0;1 < num_long_term pics; i+ ) {
poc_lsb_it[ ] u(v)
delta_poc_msb_present_flag{ i } u(1)
if{ delta_poc_msh_present flag[ ] )
delta_poc_msb_cycle It[ ue{v)
used_by curr_pic_It flagfi] u(1)
¥
¥
}
if{ sample_adaptive_offset enabled flag) {

v /

FIG 23A FIG 23

FIG 23A

FIG 23B

FIG 230
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slice_sample_adaptive_offset flag[ 0] u(1)
if( slice_sample_adaptive_offset flagi 0]) {
slice_sample_adaptive_offset_flag[ 1] u{t)
slice_sample_adaptive_offset flag[ 2 | u(1)
}
t
if(adaptive_loop filter_enabled flag )
aps_id us{v)
if{ slice typg == P || slice lype == B)<{
if{ sps_temporal_mvp_enable_flag )
pic_temporal_mvp_enable_fiag u(1)
num_ref idx_active_override_flag u(1)
if{ num_ref_idx_active_override flag ) {
num_ref idx_10_active_minust ue(v)
if( stice_type = = B)
num_ref idx 11 active_minus1 ue{v)
}
}
if( lists_modification_present_flag )
ref pic_list_modification( )
if( slice type = = B)
mvd_11_zero_flag ugt)
if( cabac_init_present flag && slice_type != 1)
cabac_init_flag u(t)
slice_gp_dslta se(v)
if( deblocking fitter control present fiag ) {
if( deblocking_filter_override enabled flag )
deblocking_filter_override_flag u(t)

v y

FIG 23B
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if{ deblocking_filter_override_flag ) {
slice_header_disable_deblocking_fitter_flag u(t
if( Istice_header_disable _geblocking_filter_flag ) {
beta_offset_div2 se(v)
tc_offset_div2 se(v)
¥
}
} -
if( pic_temporal_mvp_enable_flag) {
if( slice_type = = B)
coliocated from_10_flag u{1)
if{ slice_type I=1 &&
collocated_ref idx ue(v)
¥
if( { weighted_pred flag && slice type = =P) | |
pred weight_tatle{)
if( slice type = =P | | slice_type = = B)
five_minus_max_num_merge_cand ue(v)
if( adaptive_loop filter enabled flag) {
slice_adaptive_loop filter_flag u(1)
if{ slice_adaptive_loop_filter_flag &&
alt_param()
if( slice_adaptive_loop_filter_flag
alf_cu_control_param{ )
}
If{ seq_loop filter_across_slices _enabled flag &&
slice_loop _filter_across_slices_snabled flag u()
}

FIG 230
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sei_message( ) { Descriptor
payloadlype = 0
while( next_bits(8) = = OxFF) {
ff_byte /* equal to OxFF */ f(8)
payloadType += 255
}
last_payload type byte u(8)
payloadType + = last payload type byle
payloadSize = 0
while{ next_bits(8) = = OxFF) {
ff_byte /* equal to OxFF */ f(8)
payloadSize += 255
}
last_paylocad size byte (8)
payloadSize -+ = last_payload size_byte
sei_payload( payloadType, payloadSize )
}

FIG 24
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sei_payload( payloadType, paytoadSize ) {

Descripfor

if{ payloadType = = 0)

buffering_period( payloacSize )

else if{ payloadType = = 1)

pic_timing( payloadSize )

else if{ payloadType = = 2)
pan_scan_rect{ payloadSize )
else if{ payloadType = = 3)

filler_payload( payloadSize )

else if{ payloadlype = = 4)

user data registered itu t t35( payloadSize )

else if{ payloadType = = §)
user data_unregistered( payloadSize )
else if( payloadlype = = 6)

recovery point( payloadSize )

eise if( paylcadType = = 9}

scene_info( payloadSize )

else ii( payloadlype = = 1b)

futf_frame_snapshot( payloadSize )

else if( payloadiype = = 16)

nrogressive_refinement_segment_start( payloadSize )

else if{ payloadType == = 17)

prograssive_refinement_segment_end( payloadSize )

else i{ payloadType = = 13)

film grain_characteristics( payloadSize )

else if( payloadType = = 20)

deblocking filter display_preference( payloadSize )

else if( payloadType = = 22)

post_filter hint( payloadSize )

else if{ payloadiype = = 23)

tone_mapping_info( payloadSize )

L

FIG 25A
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A A

v V

else if{ payloadType = = 45)

frame_packing_arrangement{ payloadSize )

glse if( payloadType = = 47)

display_orientation{ payloadSize )

else if( payloadlype = = 128)

sop_description( payloadSize )

else iff payloadType = = 129)

field indication( paytoadSize )

else if( payloadType = = 130)

decoded picture _hash( payloadSize )

Alse T gayloagType 5= 140

e jrfol feyiGagSize ]

¢ _Aise il paylsagType == 1807

subpig- butfering (paytéaddiz

WAVH

VT mm*

Subbicsliee i fo@gy_’( g@;@)

f( oyt e_ahgned( ) ) {

bit_equal fo one /" equalio 1™/

white( loyte_aligned( ) )

bit_equal_to_zero /* equal to 0 %/

FIG 258 FIG 25A

a2 FIG 25B

SUBSTITUTE SHEET (RULE 26)



PCT/EP2013/063853

WO 2014/001573

28/37

9¢ 94

{
{
{
(AN [ xp|1aspayas J1asyo Arjep jeaowal qdo [epul
(m)n [ xpi1aspayas JAejap [eaowsas qdo fenius
b+ -+ Xp|I9SPaYIS ‘isnuiw Jua qdo = > Xpliaspayas {0 = XpIjaspayds )io)
} ( BejfuasaiddgpIHIon il
{
{
(mn [ xpi1aspeuos J1asyo Aejap ferowas qda jemiul
(mn [ xpi1aspayag JAe(ap jeaowas qda feniul
} (+--XPII8SPaYas (| Snuiw ud gdo = Xp||aSPayds 10 = Xp||agpayds Jiof
} ( BeyuasaiddapiHieN i
(AJan pi jas io)stuered bas

101d11988(]

} ( szigpeojfed YBuusyng 2idgns

SUBSTITUTE SHEET (RULE 26)



WO 2084/001573

PCT/EP2613/063853

29/37

subpic_timing( payloadSize ) { Descriptor
reserved_one_8hits u(8)
du_cpb_removal delay U(v)
du_dpb_output_delay u{v)
}

}

FIG 27

subpic_slice_info( payloadSize ) { Descriptor
reserved_one_7bits u(7)
slice_header_data_flag u(t)

if( slice_header data flag )

slice_header data{ )

byte_alignment()

FIG 28
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subpic_tile_info( payloadSize ) { Descriptor
reserved_one_4bits u(4)
tile_priority u(3)
muttiple_tiles_in_prefixed_slices_flag u(t)

if( multiple tiles in_prefixed slices flag )

num _tiles_in_prefixed_slices_minust u(16)
first tile id_in_prefixed_slices u(16)
}
FIG 29
subpic_tile_dimensions _info( payloadSize ) { Descriptor
reserved_one_7bits u{/)
multiple_tiles_in_prefixed_slices_flag u(t)

- if{ multiple_files_in_prefixed_slices flag )

num_tiles in_prefixed_slices_minusT u(16)

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

file_horz_start] i ] u(16)
tile_width[i] u(16)
tile_vert_start[i] u{16)
file_height[i] u(16)
}
}
FIG 30
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roi_info{ payloadSize ) { Descriptor
reserved one_8bits u(8)
roi_id u(d)
roi_priority u(3)
num_tiles_in_roi_minus’ u(16)
for(i = 0,1 <=num_tiles in_roi minust ;i++ ) {
roi tile id[i] u(16)
}
¥
FIG 31
roi_info( payloadSize ) { Descriptor
reserved one_3bits u(3)
num_rois_minus u(5)
for(i = 0;1 <=num_roi_minust;i+-+){ u(5)
rof id[ 1] u(5)
roi_priority[ i ] u(3)
num_tiles_in_roi_minus1[i] u(16)
for(n = 0;n <= num_tiles_in_roi_minus®;n++){
roi_file_id[i][{n] u(16)
}
roi_presentation_on_seperate_screen [ ] u(1)
'
}

FIG 32
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decoding_unit_info( payloadSize ) { Descriptor
decoding_unit_idx Le(v)
if( lsub_pic_cpb_params_in_pic_timing_sei flag)
du_spt_cpb_removal_delay_increment u(v)
dpb_output du_delay present flag u(1)
if( dpb_output_du delay present flag)
pic_spt_dpb_output_du_delay u{v)
h
FlG 33
region_refresh_info( payloadSize ) { Descriptor
refreshed _region flag u(1)

FIG 34
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