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Abst ract

Thi s docunment proposes that, and notivates why, H 264 should be a
Mandatory To | nmpl enent video codec for WebRTC.

Status of this Meno

This Internet-Draft is submitted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on August 29, 2013.
Copyright Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the I ETF Trust’s Legal

Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
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1.

I nt roducti on

The selection of a Mandatory To | nplenent (MIl) video codec for
WebRTC has been discussed for quite sone tinme in the RTCWEB W  This
docunent proposes that the H. 264 video codec should be nmandatory to

i mpl ement for WebRTC i npl ementati ons and gives notivation to this
proposal .

The core of the proposal is that H 264 Constrai ned Baseline Profile
Level 1.2 MJUST be supported as Mandatory To | nplenent video codec.

To enabl e higher quality for devices capable of it, support for H 264
Constrained High Profile Level 1.3, extended to support 720p
resolution at 30 Hz franerate i s RECOMVENDED.

This draft discusses the advantages of H. 264 as the authors of this
draft see them a richness of inplenentations and hardware support,
wel |l known |icensing conditions, good performance, and well defined
handl i ng of varying device capabilities.

Ter m nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in BCP 14, RFC 2119

[ RFC2119] .

H. 264 Overvi ew

The video codi ng standard Advanced Video Coding (I TU-T H. 264 | |SQO

| EC 14496- 10 [ H264]) has been around for alnost ten years by now
Devel oped jointly by MPEG and ITU-T in the Joint Video Team it was
published in its first version in 2003 and anended with support for
hi gher-fidelity video in 2004. Oher significant updates include
support for scalability (2007) and nultiview (2009). The codec goes
under the nanes H. 264, AVC and MPEG 4 Part10. 1In this meno the term
"H. 264" will be used.

H. 264 was fromthe start very successful and has becone wi dely
adopted for (video) content as well as (video) communication services
wor | dwi de.

| mpl enent ati ons

Arguably, hardware or DSP accel eration for video encodi ng/ decodi ng
woul d be nostly beneficial for devices that has relatively |ower
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capacity in terms of CPU and power (smaller batteries), and the nost
common devices in this category are phones and tablets. There is a
long Iist of vendors offering hardware or DSP i npl enentations of

H 264. 1In particular all vendors of platforns for nobile high-range
phones, smartphones, and tablets support H. 264/ AVC Hi gh Profile
encodi ng and decodi ng at | east 1080p30, but those platforns are
currently in general not used for low to m d-range devices. These
vendors are ST-Ericsson, Qualcomm TI, Nvidia, Renesas, Mdiatek
Huawei Hisilicon, Intel, Broadcom Samsung. Those platforns al
support H. 264/ AVC codec with dedicated HWor DSP. For at |least the
ST-Eri csson and Qual comm hardware it is verified that the

i npl ementation has | owdelay real-tine support, but it seens likely
that this is the case for at least the majority of the others as
wel | .

There are al so other specifications that inplenent support for H. 264,
such as HDM (TM.

Regardi ng software inplenentations there is a long list of available
i mpl ement ati ons. WKki pedia provides an illustration of this with
their list [Inplementations], and nore inplenentations appear, e.dg.
[Won]. Not only are there standal one inpl enentati ons avail abl e,

i ncludi ng open source, but in addition recent Wndows and Mac CS X
versions support H. 264 encodi ng and decodi ng.

5. Licensing

H 264 is a mature codec with a mature and wel | -known |icensing nodel .
MPEG LA rel eased their AVC Patent Portfolio License already in 2004
and in 2010 they announced that H 264 encoded Internet video is free
to end users will never be charged royalties [ MPEGLA]. Real-tine
generated content, the content nost applicable to WbRTC, was free
already fromthe establishnent of the MPEG LA |icense. License fees
for products that decode and encode H. 264 video remain though. Those
fees are, and will very likely continue to be for the lifetinme of
MPEG- LA pool, $0.20 per codec or less. It can be noted that for
MPEG LA, since one |license covers both an encoder and decoder, there
is no additional cost of using an encoder to an inplenentation that
supports decodi ng of H. 264.

It is a well-established fact that not all H 264 right holders are
MPEG- LA pool menbers. H. 264 is however an ITU I SO I EC internationa
standard, devel oped under their respective patent policies, and all
contributors nust |icense their patents under Reasonable And Non-
Discrimnatory (RAND) terms. |In the field of video coding, nost
maj or research groups interested in patents do contribute to the ITU
| SO | EC standards process and are therefore bound by those terns.
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VP8 is a nuch younger codec than H 264 and it is fair to say that the
licensing situation is less clear than for H 264. Google has
provided their patent rights on VP8 under a open source friendly
license with very restrictive reciprocity conditions. According to
MPEG LA s web page [ MpegLaVp8], MPEG LA is in the process of forning
a royal ty-bearing patent pool for VP8. Al so, according to press
reports [DoJ], at least the US Departnent of Justice investigate
MPEG LA for anticonpetitive activity in conjunction with the VP8 poo
formation. This indicates that the licensing situation for VP8 has
not settl ed.

6. Per f or mance

Conparing video quality is difficult. Practically no nodern video
encodi ng net hod i ncludes any bit-exact encodi ng where a given (video)
i nput produces a specified encoded output bitstream |Instead, the
encoded bitstream syntax and semantics are specified such that a
decoder can correctly interpret it and produce a known output. This
is true both for H 264 and VP8. Significant freedomis left to the
encoder inplenmentation to choose how to represent the encoded video,
for exanple given a specific targeted bitrate. Thus it cannot in
general be expected that any encoded video bitstreamrepresents the
best possible or nost efficient representation, given the defined
bitstream syntax el ements available to that codec. The actually
achieved quality for a certain bitstream how close it is to the
optimally possible with avail abl e syntax, at any given bitrate rather
depends on the performance of the individual encoder inplenentation

Also, not only is the resulting experienced video quality subjective,
but al so depends on the source material, on the point of operation
and a nunber of other considerations. |In addition, perfornmance can
be measured vs. bitrate, but also vs. e.g. conplexity - and here

anot her can of worns can be opened because conpl exity depends on

har dware used (sone platfornms have video codec accel erations), SW
platform (and how efficient it can use the hardware) and so on. On
top of this cones that different inplenmentations can have different
performance, and can be operated in different ways (e.g. tradeoffs
bet ween conplexity and quality can be nade). Regardless of how a
performance evaluation is carried out it can always be said that it
is not "fair". This section nevertheless attenpts to shed sone |ight
on this subject, and specifically the performance (neasured agai nst
bitrate) of H. 264 conpared to VP8.

A nunber of studies [H264perfl][H264perf2][ H264perf3] have been made
to conpare the conpression efficiency performance between H. 264 and
VP8. These studies show that H 264 is in general perform ng better
than VP8 but the studies are not specifically targeting video
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conferencing. Therefore, Ericsson made a conparison where a nunber
of video conferencing type sequences were encoded using both H. 264
and VP8. Eight video conferencing type test sequences were used;
three were taken fromthe MPEG | TU test set (vidyo2-4) and five were
recorded by Ericsson. The sequences were all 720p 25/ 30Hz.

The focus of that test was to evaluate the best conpression
efficiency that could be achieved with both codecs since it was
believed to be harder to nake a fair comparison trying to use
conplexity constraints. The results showed that H 264 Hi gh Profile
provi des an average bitrate conpared to VP8 of -23% (ninus here neans
that H 264 is better) using PSNR-based Bjontegaard Delta bitrate (BD
rate) [PSNRdiff]. H. 264 Constrained Hi gh Profile provided -16% and
Constrai ned Baseline Profile resulted in +16% (pl us here neans t hat
VP8 is better).

For H 264, JM18.3 in | owdelay node w thout reordering of Bor P
pi ctures was used. For VP8 encoding, v1.1.0 with the "best" preset
was used.

Again, video quality is difficult to conpare. The authors however
believe that the data provided in this section shows that H 264 is at
| east on par with VP8. As a final note, the new H. 265/ HEVC st andard
clearly outperforns both of them but the authors think it is
premature to mandate HEVC for WebRTC.

7. Profilellevel

H. 264/ AVC [ H264] has a | arge nunber of encoding tools, grouped in
functionally reasonabl e tool sets by codec profiles, and a w de range
of possible inplenentation capability and complexity, specified by
codec levels. It is typically not reasonable for H. 264 encoders and
decoders to inplenent nmaxi num conplexity capability for all of the
avail abl e tools. Thus, any H 264 decoder inplenentation is typically
not able to receive all possible H 264 streans. Wich streanms can be
received is described by what profile and | evel the decoder conforns
to. Any video stream produced by an H. 264 encoder mnust keep within
the limts defined by the intended receiving decoder’s profile and

| evel to ensure that the video stream can be correctly decoded

Profiles can be "ranked" in terms of the anount of tools included,
such that some profiles with few tools are "lower" than profiles with
more tools. However, profiles are typically not strictly supersets
or subsets of each other in terms of which tools are used, so a
strict ranking cannot be defined. It is also in sone cases possible
to express conpliance to the commopn subset of tools between two
different profiles. This is fairly well described in [ RFC6184].
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When choosing a Mandatory To I nplenent codec, it is desirable to use
a profile and level that is as wi dely supported as possible.
Therefore, H 264 Constrained Baseline Profile Level 1.2 MJST be
supported as Mandatory To | nplenent video codec. This is possible to
support with significant nmargin in hardware devices (Section 4) and
shoul d Iikely al so not cause perfornance problenms for software-only

i mpl ementations. All Level definitions (Annex A of [H264]) include a
maxi mum framesi ze in macrobl ocks (16*16 pixels) as well as a maxi mum
processing requirenment in macrobl ocks per second. That nunber of
macr obl ocks per second can be al nost freely distributed between
framesi ze and franerate. The maximum franesize for Level 1.2
corresponds to 352*288 pixels (CIF). Exanples of allowed franesize
and framerate conbinations for Level 1.2 are CIF (352*288 pixels) at
15 Hz, QVGA (320*240 pixels) at 20 Hz, and QCIF (176*144 pi xels) at
60 Hz.

Recogni zi ng that while the above profile and level will likely be
possible to inplenent in any device, it is also likely not sufficient
for applications that require higher quality. Therefore, it is
RECOMVENDED t hat devi ces and i npl enentations that can nmeet the
additional requirements also inplenent at |east H 264 Constrained

Hi gh Profile Level 1.3, extended to support 720p resolution at 30 Hz
franerate, but the extension MAY alternatively be nade fromany Leve
hi gher than 1. 3.

Note that the | owest non-extended Level that support 720p30 is Leve
3.1, but fully supporting Level 3.1 also requires fairly high
bitrate, large buffers, and other encodi ng paraneters included in
that Level definition that are likely not reasonable for the targeted
conmuni cation scenario. This nethod of extending a |lower level in
SDP (Section 8) with a snmaller set of applicable paranmeters is fully
inline with [RFC6184], and is already used by sone video

conf erenci ng vendors.

When considering the main WbRTC use case, real -tine conmmuni cation
the | ack of need to support interlaced inage fornmat in that context,
the linted use of and added delay frombi-directionally predicted
(B) pictures, and the added inplenentati on and conputati on conplexity
that comes with interlace and B-picture handling suggests that
Constrained H gh Profile should be preferred over Hi gh Profile as
optional codec. Note also that while Constrained Hi gh Profile is
currently less supported in devices than High Profile, any High
Profil e decoder will be capable of decoding a Constrained Hi gh
Profile bitstreamsince it is a subset of High Profile. To nake a
Hi gh Profile encoder support Constrained High Profile encoding, it
will have to turn off interlace encoding and turn off the use of bi-
directional prediction
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8.

Negoti ati on

Gven that there exist a fairly large set of defined profiles and
| evel s (Section 7), the probability is rather |ow that randonmy
chosen H. 264 encoder and decoder inplenentations have exactly

mat chi ng capabilities. |n any comruni cation scenario, there is
therefore a need for a decoder to be able to convey its maxi mum
supported profile and | evel that the encoder nust not exceed.

In addition and dependi ng on the wanted use case and the conditions
that apply at a certain comruni cation instance, there nmay al so be a
need to describe the currently wanted profile and |l evel at the start
of the conmuni cation session, which may be | ower than the maxi mum
supported by the inplenentation. |In this scenario it may al so be of
interest to comunicate fromthe encoder to the decoder both which
profile and level that will actually be used and what is the maxi num
supported profile and |l evel. The reason to conmunicate not only the
starting point but also the maxi num assunes that conmuni cation
conditions may change during the conditions, maybe nultiple tines,
possi bly maki ng another profile and | evel be a nore appropriate

choi ce.

Conmruni cati on of maxi mum supported profile and level is the only
mandat ory SDP [ RFC4A566] parameter in the H 264 payl oad fornat

[ RFC6184], which also includes a | arge set of optional paraneters,
descri bi ng avail abl e use (decoder) and intended use (encoder) of
those paraneters for a specific offered [ RFC3264] stream

If the above nentioned (Section 7) capability for 720p30 is supported
as an extension to Constrained High Profile Level 1.3 (or higher),
the | evel extension SHOULD be signaled in SDP using the follow ng
paraneters as defined in section 8.1 of [RFC6184]:

o profile-level-id=640c0d (or corresponding to a higher Level of
Constrained H gh profile)

o max-fs=3600 (or greater)
0o max- nbps=108000 (or greater)
0 max-br=768 (or greater, whatever the device inplenentation can
support)
Summar y

H. 264 is w dely adopted and used for a |arge set of video services.
This in turn is because H 264 offers great performance, reasonable
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10.

11.

12.

13.

13.

licensing terms (and manageabl e risks). As a consequence of its
adoption for many services, a nultitude inplenmentations in software
and hardware are available. Another result of the w despread
adoption is that all associated technol ogi es, such as payl oad
formats, negotiati on nechanisns and so on are well defined and
standardi zed. In addition, using H 264 enables interoperability with
many ot her services wi thout video transcoding.

We therefore propose to the Ws that H. 264 shall be mandatory to
i npl ement for all WebRTC endpoints that support video, according to
the details described in Section 7 and Section 8.

| ANA Consi derations
Thi s docunent nakes no request of | ANA
Note to RFC Editor: this section may be renoved on publication as an
RFC.

Security Considerations

No specific considerations apply to the information in this docunent.
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