WO 2021/061571 PCT/US2020/051826

1/12
100
Decoder
Encoder 101
Input Video Signal 111
103
Determine Partitions
Block Partitioning 113
105
Block Decoding
Block Compression 115
107
Filtering
Filtering
109
Output Video Signal
Bitstream

117

FIG. 1



WO 2021/061571 PCT/US2020/051826

2/12
200
\ 211
General General Control
Coder Control
Quantized Transform Coefficients
201

Scaling &

Partitioned ransform Inverse 229
Video Sional Scaling & Transform
i Quantization
R
N
227

Intra.-Pic'tuxe Filter Control
Estimation Analysis 231

Header

CABAC
CABAC

Filter Control

Intra-Picture
Prediction In-loop Filters
Coded
Motion Bitstream

Compensation

Motion Decoded
Estimation Picture Butfer

221 E\] 223

FIG. 2



WO 2021/061571 PCT/US2020/051826

3/12

300

Encoder

301 313 Bitstream

Entropy
Coding

Partitioned ~T~ .| Transform &
Video Signal “1"| Quantization

331
Intra-Picture Inverse
Prediction Transform &
Quantization 399

Motion N

Compensation
325

In-loop Filters

Decoded
Picture Butfer

323

FIG. 3



WO 2021/061571 PCT/US2020/051826

4/12

400

Decoder

Bitstream 429

Entropy Inverse

Transform &

Decoding i
Quantization

433
421

Motion
Compensation

Intra-Picture
Prediction

423

425
Decoded

Picture Buffer In-loop Filters

Output
Video
Signal

FIG. 4



WO 2021/061571 PCT/US2020/051826

5/12

Hypothetical Reference Decoder

500
\ 551 Bitstream
541
Hypothetical Stream Scheduler
563 5351 Bitstream
q Ié 543
c\ Coded Picture Buffer
CPBDelivery
Schedule Decoding Units
553
v

561 545

Decoding Process
Reference _ _
Pictures Decoded Decoding Unaits
556 547
Decoded Picture Buffer
557 Pictures
549

Output Cropping

559 Output Cropped Pictures

FIG. 5



WO 2021/061571 PCT/US2020/051826

6/12
622 622 622 622
009 / / / /
\ Temporal ID Temporal ID Temporal ID Temporal ID
611 612 613 6 1 4

Layer
N+1 N
632

Layer N . . . .

631 615 616 617 618
625
OLS
\ OLS 1ndex
Operation Point /
621 AN 629

/ /623 627

I[nter-layer
Prediction

A

Inter-Prediction —»

FI1G. 6



PCT/US2020/051826

WO 2021/061571

7/12

700

731

710
Sublayer

730
Sublayer /
720
Sublayer /
711

D

Sublayer
Representation

740

FIG. 7



WO 2021/061571 PCT/US2020/051826

8/12
Bitstream
300 HRD Parameters
¢ 880
HRD Parameters HRD Parameters
870 890
811 813 g15 817 820 \ \
Slice DUI
\ 19 818 816
Maximum number of sublayers {71
843
HRD Parameters 870
CPB Delivery Schedule 561 322

Initial CPB Removal De¢lay 837
nitial CPB Removal Ofiset 839 Decoding Unit HRD Parameters 890
Maximum Number of Temporal

Sublayers 841 CPB Removal Delay Info 831

HRD Parameters 880 823

CPB Removal Delay 835
DPB Output Delay 833
Common CPB Removal Delay
Increment 8435
Number of Decoding Units 847
Number of NAL Units 849

Common CPB Removal Flag 851
CPB Removal Delay Increment 825 825 825

853

829 829 829 829 829 829

FIG. 8



WO 2021/061571

900

9/12

Receive a bitstream comprising a coded picture and a supplemental
enhancement information (SEI) message, wherein the SEI message
includes coded picture butter (CPB) parameters corresponding to
decoding unit (DU)-based HRD operations on sublayers

Decode a coded picture from the bitstream to obtain a decoded

picture

FIG. 9

PCT/US2020/051826

902

904



WO 2021/061571 PCT/US2020/051826

10/12

1000

Generate a bitstream comprising a coded picture and a supplemental

enhancement information (SEI) message, wherein the SEI message 1002
includes coded picture butter (CPB) parameters corresponding to
decoding unit (DU)-based HRD operations on sublayers

Perform the DU-based HRD operations on the sublayers using

1004
the CPB parameters to determine whether the bitstream 1s conforming

1006

Store the bitstream for communication toward a video decoder

FI1G. 10



WO 2021/061571 PCT/US2020/051826

11/12

1100

Video Coding Device
1180

I/0 devices

1110 1130 1150

> Processor /
1120 | M
0
dul
[ [ e
-

1170 ‘
-

Downstream Upstream
Ports POI'tS

FIG. 11



WO 2021/061571 PCT/US2020/051826

12/12
1200
1202
Video
Coding
1201 Device

Receiving

Means

1205
1203

Processing

Storage Means Means

1207

Transmission

Means

FIG. 12



