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Delivering 4K Ultra-HD Television Using H.265/HEVC

Deliverg bl s Broadcast Video Codecs
f /s S MOREEIEEA High Efficiency Video Coding: 4K: 3840 x 2160
@r’/ . Broadcast HEVC AKA: MPEG-H Part 2: HEVC
/ O@ : : Up to 4096x2160 @ 120 Hz
i /0/. Terrestrial Cable Satellite (Level 5.2)
r ans O& . DVB-T/T2—ETSIEN | ITU-T J83.A/B/C DVB-S/S2 — ETSI EN
OC)’ /O/ 302 755 V1.3.1 302 307-1V1.4.1
@ @/ ISDB-T - ARIB IIOE P26 Advanced Video Coding for
% STD-B3H AVC Generic AudioVisual Services
ISDB-Tb — ABNT Restricted to 4096x2160 HD: 1920 x 1080
NBR 15601 @ 60 Hz (Level 5.2)
ATSC 8VSB - A/53
% Parts 1
%) &
\ é do@- RICSIRE 2628 Generic Coding of Moving
A\ (06‘ MPEG-2 Pictures and Associated Audio
% Information: Video

Restricted to 1920x1080
@ 30 Hz

Input Frame
sessssnng

I Prediction Inverse Transform

MPEG-2 Protocol Stack and Mode Inverse Quantization

Information Rate Control P
| .
Bits Info

Composition Play List (CPL)

: Prediction Eanot(;?j?rzl 9
Video On Demand (VOD) (CABAC)

Other and

Image Track File

Bit Stream

: AudioTrack File Cable Satellite IPTV 5 Oth Protocols Block Mode Info N Formatting ReYe NS
P(rDOdUCtIOn § = Native Mode Decision $ J 0 Channe
- Camera D -

ata Essence Track File
- Sound

Metadata Track File

Post Production
- Editing

- Sound Mixing

- Color Correction

ITU-T J83.A/B/C DVB-S/S2 - ETSI | MPEG-H Part 1: over Motion . -
EN 302 307-1 MPEG Media MPEG-2 TS Compensation e
VOD V1.4.1 Transport (MMT):
Intra Prediction ;
i YNORII
Section SAO Filters

ISO/IEC 23008-1 Reconstructed
MPEG-2 TS Motion Frame Buffer

Privacy Image Deblocking and
. . Estimation
Satellite Terrestrial TV Other PHY B Dscoder Blocks

. XML files

MXEF files

Comparison of Approaches for Adaptive HT TP Streaming Technology

MPEG Dynamic Adaptive Apple HTTP Live Streaming Microsoft Smooth Streaming Adobe HTTP Dynamic
Streaming over HTTP (DASH): Flash Streaming
ISO/IEC 23009-1
Type Open, Standards-based Single-vendor Controlled Single-vendor Controlled Single-vendor Controlled
Or Over The Top (OTT) and
7\ Ad aptive Blt Ra-te ( ABR) Source Video Codecs H.264 + others (agnostic) H.264 H.264, VC-1 H.264, VP6
. Source Audio Codecs AAC + others (agnostic) AAC, MP3 AAC, WMA AAC, MP3
Interoperable Master Format (IMF) MPEG Dynamic Adaptive - Fragmentation D
i . _ ackage/Segment Forma ragments + - - ragments ragments
Streamlng over HTTP (DASH) DRM S Package/S t F t | MP4 f ts + MPEG-2 TS MPEG-2 TS MP4 f t MP4 f t
L L | IEC 2 -1 - Origin Server O
Application #2 Extended Application #3 SO/IEC 23009 C gh- / = File Storage on Server Contiguous or individual files per segment | Individual files per segment (pre iOS 5.0) Contiguous Contiguous
SMPTE ST 2067 SMPTE ST 2067-30 . . - Gaching m
Apple HTTP Live Streaming Streamin ~~
e o v . . N S S
Picture Essence | JPEG 2000 MPEG-4 Simple Studio Profile (SStP) (H LS) S Audio/Video/Text Packaging | Multiplexed or separate segments Multiplexed in 1 segment Multiplexed in Multiplexed in
l: for audio, video (pre iOS 5.0) 1 segment 1 segment
Picture Maximum | 3840 x 2160 up to 30 fps 4096 x2160 Microsoft Smooth Streaming L Segmentation and Delivery | Multiple vendors, standard HTTP Multiple vendors, standard HTTP MS IIS (+ few other vendors Adobe interaction server (or Adobe tools
) (lrfat;kfi’?raf‘gs 1vé\§(’[)%Sh/?E‘raljsl)_evel 5 Adobe HTTP Dyn amic or streaming servers (+ Helix) or streaming servers (+ Helix) including Helix) + Apache module for on-demand)
- up to 60 fps with SStP Level 6 Flash Streaming Playback 3GPP-Rel 9 or MPEG clients (+ Helix) Apple iOS, QT X (+ Helix) Silverlight (+ Helix) Flash, Air
(max bitrate 3600 MB/s)
Sampling 4:2:2 V'C'BC'R 4:2:9 V'C'BC'R Protection Flexible (e.g. OMA or UV) AES-128 encryption PlayReady Flash Access
4:4:4 RG'B’,
or 4:4:4 X’Y'Z' Typical Segment Duration Flexible 10 seconds 2 - 4 seconds 2 - 4 seconds
Colorimetry ITU-R BT.709 (8 or 10 bit) or [TU-R BT.709 (10 or 12 bits) or . . . . .
[TU-R BT.2020 (10 bit) SMPTE DC28 DCDM (12 bits) Adaption Control Client Client Client Client
H.265 Video Frame Formats: Tiers and Levels with Maximum Property Values High Efficiency Video Coding (HEVC) Versions Feature Support in Some of the Video Profiles H.264 MacroBlocks Versus H.265 Coding Tree Units and Coding Units
Level Max Luma Max Luma Max Bit Rate for Example Picture Resolution Highest Frame Rate Versions of the HEVC/H.265 Standard Using the ITU-T Approval Dates Feature Version 1 Version 2 N
Sample Rate  Picture Size  Main and Main 10 Maximum Decoded Picture Buffer (DPB) Size Vorsion 1 The f o of the HEVG/H 2 16 x 16 H.264 MacroBlock versus MxM H.265 Partitions
(samples/s) (samples) Profiles (kbit/s) er?'on et 'TST ap&rqve?\ﬂvgrsg%n ° (tj I(\a/l in Sl F;. ?5 Stan?flj rd '
April 13, 2014 containing iain, Vain 1o, and viain Stil FIcture proties. Bit Depth 8 81010 | 81012 | 81010 81012 8 81010 81012 81016 4xa | axa
8x8
Version 2 The second apprOVed version of the HEVC/H.265 standard i 4:2: 4:2: 4:2: 4:2:0/4:2:2 4:2:0/4:2:2 4:2:0/4:2:2/4:4:4 4:2:0/4:2:2/4:4:4 4:2:0/4:2:2/4:4:4 4:2:0/4:2:2/4:4:4 4x4 | 4x4
1 552,960 36,864 128 : 126x96@33.7 (6), 176x144@15.0 () Ootober 20, 2014 | which adds 21 range extensions profiles, fwo scalable Chroma Sampling Formats | 4:20 | 420 | 420 | 42042 20422 | 420422444 | 420R22444 | 420422444 | 420422004 W WM vz e |
extensions profiles, and one multi-view extensions profile. 0: 8x4
2 3,686,400 122,880 1500 i 176x144@100.0 (16), 352x288@30.0 (6) Vs S P ; o pd ; LD No | No Yes Yes Yes Yes Yes Yes Yes 458 | 4x8
ersion e third approved version of the .265 standar _ - , 8x4
) . . ' High Precision Weighted No No Yes Yes Yes Yes Yes Yes Yes
2.1 7,372,800 245,760 3,000 - 352x288@60.0 (12), 640x360@30.0 (6) April 29, 2015 which adds the 3D Main profile. Prediction MAXM (L) MAxM (R)  MxM/4 (U)  MxM/4 (D)
3 16,588,800 552,960 6,000 - 640x360@67.5 (12), 720x576@37.5 (8), 960x540@30.0 (6) Chroma QP Offset List No No No Yes Yes Yes Yes Yes Yes
4 66,846,720 2,228,224 12,000 30,000 1280x720@68.0 (12), 1920x1080@32.0 (6), 2048x1080@30.0 (6) . e St ksl No No No No No es es es es oroblook 16x1s
4.1 133,693,440 2,228,224 20,000 50,000 1280x720@136.0 (12), 1920x1080@64.0 (6), 2048x1080@60.0 (6) Example of Direction Mode 29 i . i
O: Planar o , ‘ Persistant Rice Adaption No No No No No Yes Yes Yes Yes
5 267,386,880 8,912,896 25,000 100,000 1920x1080@128.0 (16), 3840x2160@32.0 (6), 4096x2160@30.0 (6) 1: DC ") - RDPCM Implicit/Explicit No No No No No es es es es A ¢ ¢ A
5.1 534,773,760 8,912,896 40,000 160,000 1920x1080@256.0 (16), 3840x2160@64.0 (6), 4096x2160@60.0 (6 | i M | conmcery 16x16 8x16 16x8 &8
' T s ' ' X 016, X 06 X 0@ = | fSrgmples Transform Skip Block No No No No No Yes Yes Yes Yes 0 01
| R
5.2 1,069,547,520 8,912,896 60,000 240,000 1920x1080@300.0 (16), 3840x2160@128.0 (6), 4096x2160@120.0 (6) 5’ | | Decoded Sizes Larger than 4x4 0 01 1 5| 3
~ PUs ] .
6 1,069,547 520 35,651,584 60,000 240,000 | 3840x2160@128.0 (16) _h e Transform Skip No | No No No No Yes Yes Yes Yes Macroblock Partitions 24y
& | ™ Context/Rotation B8 48 8;4 04x41
6.1 2,139,095,040 35,651,584 120,000 480,000 3840x2160@256.0 (16) ¥ | CurrentPU | o o1l
30 ) 22 | \ Extended Precision No No No No No No No No Yes SUDM block Partit
6.2 4,278,190,080 35,651,584 240,000 800,000 | 3840x2160@300.0 (16) 2928 26 2 | ‘ Processing wb-acrobloci Fartitions

Tel tronix



