ETS| TR 126 906 V14.0.0 (2017-04)

TECHNICAL REPORT

Universal Mobile Telecommunications System (UMTS);
LTE;
Evaluation of High Efficiency Video Coding (HEVC)
for 3GPP services
(3GPP TR 26.906 version 14.0.0 Release 14)

A),

Advanced
Pro

e

= CIl |

A GLOBAL INITIATIVE



3GPP TR 26.906 version 14.0.0 Release 14 1 ETSI TR 126 906 V14.0.0 (2017-04)

Reference
RTR/TSGS-0426906ve00

Keywords
LTE,UMTS

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2017.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3GPP TR 26.906 version 14.0.0 Release 14 2 ETSI TR 126 906 V14.0.0 (2017-04)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword
This Technical Report (TR) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETSI identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “should"”, "should not”, "may", "need not", "will™, "will not", "can™ and "cannot" are to be
interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TR 26.906 version 14.0.0 Release 14 3 ETSI TR 126 906 V14.0.0 (2017-04)

Contents

INtelleCtual Property RIGNTS ..o bbbt bt nie s 2
0] 151 0] o SRS 2
MOdal VErhS TEIMINOIOQY.......cviiiiciieie ittt st et s e s b e s be e b e sbeets e besbeestestesneesaesteensesbeeseenrens 2
] =LY o USROS 5
1 ES{oTo] o< TP P RSP PRPR 6
2 RETEIBNCES ...ttt Rt bbbt bbb e e Rt R R e Rt bbb et et ne et 6
3 Definitions and abhrEVIALIONS. .........oviiiiiiie ettt neeneereas 7
3.1 D) 1T T[0TSO 7
3.2 F N oo VT 0] LSS 7
4 11T [T oo ST PRSPRSR 8
5 OVEIVIEW OF H.285 (HEWC) ...ttt sttt sttt sttt s be et et sne e 8
5.1 Key coding-tool features of H.265 (HEVC) and differences versus H.264 (AVC) ......cccccovvveiieiveiieiiesieninens 8
5.2 Complexity OF H.265 (HEWVC) ....oouiiiiiiiieiiee sttt ettt 10
5.3 Systems and transport interfaces of H.265 (HEVC) and differences versus H.264 (AVC) ......cccccvvervirennnn. 10
5.4 H.265 (HEVC) TOr iMage COUING ... .oviiiitiiiiiitiiecete ettt ettt sttt sne e 13
6 TESt CASE AETINITIONS ......eeieieece ettt et et e et te et e s teeseeneesteereenesreenee e 14
6.1 INEFOQUCTION ...ttt bbbt b e bbbt b e bt e b et e Rt e e bt eb e ekt bt ebe e e e b et srents 14
6.2 Test cases for evaluation of H.265 (HEVC) for Video COAING........ccccivviiriieriie e 14
6.2.1 GBINEIIC TESE CASES ... vttt etieteett et ettt btttk b b et e et e b ekt b e b e st e s e b e eb ekt bt e bt e bt eh b e b e b e bt ebeeb e e bt ene e e e benbeene s 14
6.2.2 Test sequences and COAEC SOTEWANE.........cuiiie i e e ae e sreesreenre s 15
6.2.2.1 LIEEE A= o (U 1<) o T O TP PPR TR PPRTRN 15
6.2.2.1.1 DOWN-SAMPING FHIEI....c.eiieee e s sae e ae e re s 15
6.2.2.2 (000 Ta =Tl 111 T PSRRI 16
6.2.3 QuAality eVAIUALION MELFICS ....iveiiitiictiete e bbb ettt sb et sb e et ane e 16
6.2.4 COMPIEXILY BNAIYSIS. ....veeeiieteieei ettt bbbt bbbt bbbt b et et er et et nnns 17
6.2.5 Test conditions for 3GP-DASH, PSS, and MBIMS.........c.oi ittt 17
6.2.5.1 GENETal TESHING SEILINGS ...vevveieiteieei ettt ettt bbbkt sb ettt bttt b ettt ane e 17
6.2.5.2 TESE SEBOUBIICES. ...ttt e h e s h e e e e e sh e b e e e s e e e e sr e sre e sae e 17
6.2.5.3 =TTl [ 0T JEST=] 1] o USRS 17
6.2.6 Test coNditioNS FOr IMIMIS ... bttt bbb bbb e bbb e 18
6.2.6.1 GeNEral tESHING SELLINUS ...vevieieeie ettt e et e st e sre e s b e et e esbeeneesteenteesteesaeeeeeneeannas 18
6.2.6.2 LIEEE A= o (U =] o T TP PPR TR PPRTRN 18
6.2.6.3 =TTl [ 0T JEST=] 1] o SRRSO 18
6.2.7 Test CONAILIONS FOr IMT ST ...ttt sttt te et e e teenee e e nbeneesrennas 19
6.2.7.1 GENETal TESHING SEIEINGS ...veveieiteieet ettt ettt b ekt b et et nb ettt abe et ane e 19
6.2.7.2 TESE SEBOUBIICES. ...ttt ettt s h e s h e e s e s h e sb e e s e s s e e e e sr e sr e sae e 19
6.2.7.3 ENCOAING SEILINGS ...ttt bbbt bbbt b et b bbbt et n e 19
6.3 Test cases for evaluation of H.265 (HEVC) for image CodiNg..........cooeiririiiieneinienese e 20
6.3.1 (0T o =Tl i A1 U= PR SRR SRR 20
6.3.2 BLICE =T [N 1] (o PP O PR OTROPRTRN 21
6.3.3 g Toto Lo [T T TR L]0 USRS 21
6.3.4 EVAIUALION MELFICS ...ttt bbbttt b et bbbt bt nneeb b 21
7 Test results For VIde0 COING .......ccviiiiiecce et be et s re e 21
7.1 Lo [1Tod 1o o PSSR 21
7.2 Summaries of the first set of objective test results for 3SGP-DASH, PSS, and MBMS ...........cocoiiiiiiiiniennns 21
7.3 Summaries of the second set of objective test results for 3GP-DASH, PSS, and MBMS..........ccociviiinnne 22
7.4 Summaries of the third set of objective test results for 3GP-DASH, PSS, and MBMS............cccciiininiine, 26
741 TESE SBHUD .. e e e r e 26
7.4.2 TESE SUMIMIAITES ...ttt ettt bbbt bbb et e et eb ekt b e b e e bt e s e e e b e bt eb e eb e bt eb b e e e b e nbe b e nrs 27
75 Subjective test results for 3GP-DASH, PSS, and MBIMS .........ccooiiiieii et 27
75.1 BLICE L] (] o P PSP RO PR UROPRPTR 28
7511 TESEMALEITAL ... ettt b ek bbbt h et e bbbt bt bt bt et et e st b b ene s 28

ETSI



3GPP TR 26.906 version 14.0.0 Release 14 4 ETSI TR 126 906 V14.0.0 (2017-04)

7.5.1.2 Display BY tEIMINGL.........ccuieiiccee et e e e sreesre e teebe e b e enbenraenreens 28
7513 TESE CONAITIONS ...ttt bbbttt bbbt bbbt e b e e et et eb e bt sb e eb e e seenb e b e abenbeene s 29
7514 SUDJECHIVE TESE PrOCEAUIE .. .ecviiieie sttt ettt e s et e s te e steeaeeseeeneesneestaestaesteesteeeeeneesnnas 29
75.15 QLIS 0200 (o] [0 Y2 USRS 29
7.5.1.6 QLIS 0 =1 o USSR 30
7.5.1.7 TESE ENVIFONMIENT. ...ttt b et b ek bbb e b e bt b et eb e eb e s bttt e beene e e e b e nbeene s 30
75.1.8 @ 13 (1) (0 | SRS 31
75.1.9 QLIS A LYo OSSR 31
7.5.1.10 TESE SUDJECES ...ttt bbb bbb bbbttt 31
7.5.2 SUDJECTIVE TESE FESUILS. ...ttt bbbt bbbt bbb et ab et e ene e 31
7521 SMATPNONE FESUILS ...ttt ettt b ettt nb ettt ane e 31
75.2.2 TADIEE FESUITS ...ttt bbbt ee bbbt bbbt et et ab et ene s 36
7.5.3 SUMMAry Of the SUDJECTIVE TESS ....uiiiiie et et e e te e e sneesraenre e 38
7.6 Summaries of subjective test resUItS FOr MTS......ccvi oo 39
7.6.1 INEFOTUCTION. ... bbbttt b bbbt bbb e b bt nb e b e bt e bt eb e bt ebe et e bt nne e 39
7.6.2 L= ] (] o PP O PR OTROPRTRN 39
7.6.2.1 TESEMALEITAL ...ttt bbbkt b e bt et et e bbbt bbb et en et nb b ene s 39
7.6.2.2 RV T =T T oo T [=T SRS 40
7.6.23 Display DY TEIMINAL.........cooiii bbb 40
7.6.24 QLIS ol o 11 T ] TSRS 40
7.6.25 SUDJECTIVE TESE PIrOCEAUIE ..ottt bbb et b bttt sbe et ane e 40
7.6.2.6 TESEMEINOUOIOGY ...ttt bbb bbb bbbt b b 40
7.6.2.7 LIS =T AV T 0] T 11 ) USSR 41
7.6.2.8 IMIOS TESE TOON ...ttt b bbbt b et s e bbb sb et b e b e e b b en e 41
7.6.2.9 TOSE HBVICES ...ttt bbbt bt h et b bbbt h e e R e bbb btk bt b et et e b b ene s 41
7.6.2.10 QLIS ST o] 1= £ S 41
7.6.3 SUDJECTIVE TESE FESUILS.....teeieeie ettt et e et e et e e b e e neesaeeste e teeteeseeeneeaneeaneenreenes 41
7.6.3.1 SMAMPNONE FESUILS ... et s b e et e et e e s e ste e s teesteesteeseeeneesnnas 41
7.6.3.2 TADIEE FESUITS ...ttt bbbt ee bbbt bbbt et et ab et ene s 48
7.6.4 SUMMary Of the SUDJECTIVE TESES ... 55
7.7 Summaries of objective test results for MIMS and MT ST ......cooiiiiiiiieee e 55
7.7.1 LTI ST 0T Y11V TSR 56
7.7.2 LTI ST 0] Y I TSP 59
7721 H.265 (HEVC) Main profile vs. H.264 (AVC) Constrained Baseline profile.............ccocovvniniinnnn. 59
7.7.2.2 H.265 (HEVC) Main profile vs. H.264 (AVC) High profile ..o 62
8 TesSt reSUlts TOr IMAgE COUING ....oviveieieieieese et ettt e b e nne e 65
9 (0] Tod 111 o] 4SS PSSP PRSPPI 65
9.1 H.265 (HEVC) TOr VIAEO COUING ....venviiiitiieiiitiieeiete ettt sttt bbbt sn e 65
91.1 BGP-DASH ... e e e e bt e e e e ettt e ae e e be e e teeabeeantaearaeaas 65
9.1.2 1S TSSOSO 65
9.1.3 1YY USSR 65
9.1.4 IVIVIS ettt bt bbbtk bR R AR bR R bR R R AR e R Rt R R R bRt bt ne b e e 65
9.15 S OSSPSR 66
9.1.6 IMS MESSAQING ANU PIESEINCE ......eevieeiieeiesiesieesiee e ee s seeste e st e ste e e s e st e staeste e teasaeaneesseesreenseenseansennaenrenns 66
9.2 H.265 (HEVC) TOr iMage COUING ....oivieiieiiiieeie ettt e ettt ssaesbeenaeesbeesbessaestaesteesaeeeeaneas 66
Annex A: ChANGE NISLOTY ...ttt b b e e et n et n e ne e 67
[ 1] (0] SRS 68

ETSI



3GPP TR 26.906 version 14.0.0 Release 14 5 ETSI TR 126 906 V14.0.0 (2017-04)

Foreword

This Technical Report has been produced by the 3 Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version humber as follows:

Version X.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval,
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document reports the evaluation of the High Efficiency Video Coding (HEVC) codec in 3GPP services. It
provides an overview of the codec and a comparison to H.264 (AVC) codec. The support of H.264 (AVC) is mandated
for 3GP-DASH (TS 26.247[ 18]), PSS (TS 26.234 [19]), MBMS (TS 26.346 [20]), 3GPP file format (TS 26.244 [21]),
MTSI (TS 26.114 [22]) and MMS (TS 26.140 [23]) in Release 11. The present document reports on the performance of
H.265 (HEVC) when used in 3GPP services for video coding in comparison to H.264 (AVC) and the performance of
H.265 (HEVC) when used in 3GPP services for image coding in comparison to JPEG. Performance is evaluated in
typical 3GPP service environments taking into account bandwidth and coding efficiency, user experience and
complexity. Based on the performance results, recommendations are provided for the proper inclusion of H.265
(HEVC) in 3GPP services.
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document.
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- For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.
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