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Abstract

Thi s docunent recomends that the RTCWEB wor ki ng group choose the VP8
specification as a mandatory to inplenent video codec for RTCWEB
i mpl emrent ati ons.

This docunment is not intended for publication as an RFC.
Requi renents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
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 April 9, 2014.

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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publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1. Introduction
As described in [I-D.ietf-rtcweb-overview , successful interoperable
depl oynent of RTCWEB requires that inplenentations share a video
codec. Not requiring a video codec will nmean that this decision is
|l eft to processes outside the standards process, and risks the
spectre of fragmented depl oynent.

This meno argues that VP8 should be that codec.

2. Requirenents for an MIl codec
As outlined by the presentation given at the | ETF neeting at | ETF 84
in Vancouver, it is unclear what the hard requirenents for a video
codec are, but the itens that it was suggested that proposals give
i nformati on on were:

o Inmage quality - conparative data was sought, but w thout defining
a baseline

o Performance - what resolutions / frane rates can be achieved in
sof tware on some conmobn systemns

0 Power consunption of hardware and/or software inplenentations
0 Hardware support
o |PR status

This docunment | ays out the available information in each category.

3. Specification status

VP8 is defined in [ RFC6386], and its RTP payload is defined in
[I-D.ietf-payload-vp8] . There are no profiles; all decoders are
able to decode all valid nedia streans.

In the tinme since the original RFC publication, and indeed since the
first publication of the VP8 bitstream fornmat, there have been no
changes to the decoder that broke bitstream conpatibility.

3.1. VP8 standardization status
The VP8 codec has been proposed as a basis for standardization in

MPEG, in response to its Call for Proposals for a royalty-free video
codec. At its neeting in Vienna, Austria in July 2013, follow ng the
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presentation of subjective and objective quality evaluation results,
and a focused di scussion of possible |IPR issues, MPEG passed a
resolution calling for the creation of a new project (Video Coding
for Browsers, or VCB), with the aimof producing a final D' S docunent
(FDI'S) by July 2014. (MPEG output document w1l3648).

At the neeting of the US National Body of MPEG in October 013, the
USNB passed a resol ution supporting this work, and expressing a
preference for "options that maintain a native VP8 node" - that is,
no i nconpati bl e changes.

4. Depl oynent status
The VP8 codec has been extensively deployed in production services:

o0 Skype (now part of Mcrosoft) used the codec extensively inits
vi deo conferenci ng software.

0 Google Hangouts is now fully converted to using VP8 on the various
PC platforns. This platformnow offers free videoconferencing in
HD quality to everyone

0 Googl e Renote Desktop uses VPS.

0 Google Chronecast uses VP8, show ng what can be achieved with
har dwar e decodi ng support.

0 Both the Firefox and Chronme WebRTC i npl enent ati ons use VP8
excl usivel y.

5. Image quality eval uations
5.1. Objective eval uations

In tests carried out by Google on a set of ten sanple video clips
cont ai ni ng typi cal video-conference content, VP8 outperfornmed the
X264 H. 264 codec running the constrai ned baseline profile by on
average 37.2% That is, at the sane quality, neasured by PSNR, VP8
produced 37.2% fewer bits on average than H 264. VP8 outperforned

H 264 on all ten of the test clips by between 19% and 64% Both
codecs were configured in one-pass node using settings conducive to
real -tine operation, and the ten clips varied in size between 640x360
pi xel s and 1280x720 pi xel s.

The software and the clips are available via the WEBM project’s G T
repository:
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http://git.chrom um org/gitweb/?p=webnf vpx_codec_conpari son. gi t

Note: Tests run by Ericsson have denonstrated that it is possible to
reduce the VP8 perfornmance to be very close to that of baseline by
running in "fixed Q" node - selecting a single QP value in order to
achieve a given bitrate. W believe this VP8 node is an unrealistic
node for production use, and not what we shoul d be eval uati ng.

5.2. Subjective eval uations

As part of the process of submitting VP8 for evaluation in |ISQOIEC
JTClL SC29 W&11 (MPEG), the VP8 codec has been subjected to subjective
and objective quality evaluations; the input reports are in W5l1
docunents N13775 (Vi enna, MPEG 105 neeting, subjective numbers for
VP8 performed by Vittorio Baroncini), M9364 (Incheon, subjective
conpari sion between VP8 and |1VC) and M28182 (CGeneva, MPEG 103
meeting), respectively.

These tests were performed at the |l aboratories of Vittori Baronici
who is also a chair of the Testing subgroup of MPEG and has
performed many of the subjective tests done as part of the HEVC
effort.

Together with the tests presented in docunent M29364, we al so asked
Vittorio Baroncini to do a subjective evaluation of VP8 conpared to
the AVC Baseline; the results of this evaluation are given in a
separate presentation.

In all these cases, VP8 perforned adequately in subjective

eval uations; the nunbers can be interpreted as showi ng that VP8 in
"realtime" node perforned better than the "anchors" on both tests,

but due to the anmount of discussion occuring in the neetings about
whet her the precise paraneters chosen for the tests nmade it a "fair"
conparision, we will not state flatly that VP8 perforned better than
the anchors (AVC Baseline and AVC High Profile, respectively), but we
will state flatly that there is no evicence that the anchors
performed significantly better than VP8.

6. Performance eval uation

6.1. Software

The current reference inplenmentation is |ibvpx, developed in the WebM
proj ect .

The encodi ng speed in software depends on the quality setting. On a
stock PC platformusing an Intel Xeon CPU at 2.67 GHz, in a test
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using extrenely difficult 720p material and encoding at a target data
rate of 2 Miit/sec, VP8 s encoding speed varied from48.4 fps (at the
setting used in WbRTC today) to 96.2 fps (at the fastest setting),
using a single thread. This variation in encode speed is achieved by
changi ng the configuration of VP8 encoding tools in a deternmnistic
way to trade-off encoding speed with output quality.

On a stock PC platformusing an Intel Xeon CPU with 8 cores at
2.27GHz, tests using difficult 720p material encoded at 2 Miit/sec
show that using a single thread VP8 can decode at 200.50 fps (in
conpari son H. 264, baseline profile, achieves 107.95 fps), using four
t hreads VP8 decodes at 519.96 fps (H 264 achieves 363.73 fps), and
usi ng sixteen threads VP8 decodes at 1,076.49 fps (H 264 achi eves
807. 11 fps).

6. 2. Hardware support

NOTE: This section contains nostly information that was valid as of
Cctober 2012. It will be updated.

As of Cctober 2012, Google has licensed VP8 hardware accelerators to
over 50 chip manufacturers, and VP8 hardware | P cores have al so been
made avail abl e by I nmagi nati on Technol ogi es, Verisilicon and Chips &
Media. Furthernore, Google is aware of several 3rd party

i mpl emrent ati ons of VP8 decoders and encoders fromthe world s | eading
sem conduct or comnpani es.

As of Cctober 2012, nore than a dozen chip manufacturers had
announced chips with 1080p VP8 support, including Sansung (Exynos 5),
NVIDI A (Tegra 3, Tegra 4), Marvell (Armada 1500), Broadcom
(BCWM28150), Texas Instruments (OVAP54xx), Freescale (i.MX 6), ST-

Eri csson (NovaThor L9540), LG Electronics, Hisilicon (K3v2), Rockchip
(RK2918, RK3066), Nufront (NS115), Ziilabs (ZM540) and Al |l w nner
(A10). Google estimates that a clear majority of |eading nobile
chipsets in 2013 will contain VP8 hardware support. (Nvidia Tegra4

i nfo added after Cctober 2012).

The encoder chip produced by Quanta has allowed OEMs to integrate
hardware HD VP8 encoding into their video camera hardware; this chip
is avail able now. More suppliers have such a chip coning.

The ChronmeCast device, which is selling in significant nunbers in the
US, has VP8 hardware decode

6.3. Hardware performance

Several of the aforenentioned hardware inplenentati ons are based on
the WebM vi deo hardware desi gns described at
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http://ww. webnpr oj ect. org/ hardware/. Performance figures include:

0 Decode of 1080p video at 30 fps at less than 100 MHz cl ock
frequency

0 Decoding nore than ten sinultaneous SD video streans on a single
chip

0 Less than 25 milliwatts of power for 1080p decoding

0 Encoding 1080p video at 30 fps at |less than 220 Mz cl ock
frequency

0 Less than 80 milliwatts of power for HD vi deo encoding

Based on the Hantro GL nultiformat decoder inplenentation, the VP8
har dware decoder is 45%snaller in silicon area than the H 264 Hi gh
Profile decoder. VP8 also requires 18% | ess DRAM bandwi dth than

H 264 as it does not use bidirectional inter prediction, allow ng
significant reductions in the overall decoding system power
consunpt i on.

7. |PR status

The 1 ETF has a long tradition of preferring non-encunbered | PR
whenever possible, and especially to avoid I PR where using the
technoogy requires naki ng agreenents with and paynments to third
parties as part of the cost of doing business. Anobng the reasons for
this tradition is that the requirenent for | PR agreenents severely
distorts the competitive | andscape, and especially that it seriously
hanpers people attenpting to inplenment standards in open source, or
ot her busi ness nodel s where counting the nunber of installations or
users is difficult, expensive or sinply inpossible.

As of this nonment (Cctober 4, 2013), the follow ng I PR disclosures
are filed in the | ETF | PR dat abase:

0 https://datatracker.ietf.org/ipr/1571/ - by CGoogle, declaring that
the technology is royalty-free.

0 https://datatracker.ietf.org/ipr/2035/ - by Nokia, which does not
declare a royalty-free |license.

The licensing ternms for Google’ s I PR are avail abl e at
http://ww. webnproject.org/license/additional/.

The Noki a | PR menti oned above includes | PR that has been asserted in
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ongoing litigation in Germany (Nokia v. HIC, District Court in
Mannheim Germany. 7 O 201/12); on one of the patents, the court has
rul ed that the phones in question (which support VP8) are not
infringing. As nentioned in

htt p://bl og. webnpr oj ect. org/ 2013/ 08/ good- news- f r omt ger nany. ht m ?ne=0;
the case is still ongoing.

The foll owi ng conpani es have asserted that any IPR relevant to VP8
they might have is available for licensing by Google under a royalty
free license; the licensing terns are avail abl e at
http://ww. webm ccl.org/vp8/agreenent/, as well as details on the
licensors

o CF Licensing LLC

o France Tel ecom

0 Fraunhof er-Gesel |l schaft zur Foerderung der angewandten Forschung
e. V.

0 Fujitsu Limted

0 Koninklijke Philips Electronics N V.
0 LG El ectronics Inc.

0 Mtsubishi Electric Corporation

o MPEG LA, LLC

o NTT DOCOMO, | NC

o Panasoni c Corporation

0 Sansung El ectronics Co., Ltd.

o Sienens Corporation

The license can be executed on-line fromthe |Iink given above.

8. | ANA Consi derati ons
Thi s docunent nmakes no request of | ANA

Note to RFC Editor: this section may be renoved if this docunent is
ever published as an RFC
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9. Security Considerations

Codec definitions do not in thensel ves conprise security risks, as
long as there is no neans of enbeddi ng active content in their
datastream VP8 does not contain such active content.

Codec inplenmentations have frequently been the cause of security
concerns. The reference inplenentati on of VP8 has been extensively
tested by CGoogle security experts, and is believed to be free from
exploitable vulnerabilities. There is a continuous programin place
to ensure that any vulnerabilities identified are repaired as quickly
as possi bl e.
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