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1 Introduction

This documentation contains legal and patent issues. Mp@denm is licensed under the
MIT license. We do not know all license issues because, weatrdawyers so we are
not qualified to answer this. Patent laws vary wildly betwgetsdictions, and in many
ucountries patents on algorithms are not recognized. Riigge of patents to prevent the
usage of a format or codec on a specific operating system ethiegwith specific other
software might violate antitrust laws. So whether you affe s& not depends on where
you live and how judges interpret the law in your jurisdictidf you gonna use for com-
mercial use we strongly suggest that you should contact te G1PA.

Mp2 encoder legal status varies by country. Some future ecdey claimed by patent
holders. Such claims may be enforceable in countries likeLthited States which have
implemented software patents, but are considered unex#ble or void in countries that
have not implemented software patents. Furthermore, mathese codecs are only re-
leased under terms that forbid reverse engineering, evegpuiposes of interoperability.

However, these terms of use are forbidden in certain camtior example, some Eu-
ropean Union nations have not implemented software passrt%or have laws expressly
allowing reverse engineering for purposes of interopditgbin any case, many Linux

distributions do not include Mp2 encoder to avoid legal cbogbions.



2 Patent and legal issues

2.1 MPEG-1ISO/IEC 11172

MPEG-1 (wp) is a widely used standard for compressing videbaudio. The various
parts of the standard can be purchased from the ISO or ANSI {F&3). It is used for
video cds and most DVD players can play these cds. MPEG-1 ibhses of MPEG-2,
so any complete MPEG-2 player can play MPEG-1 video and aagliwell. Both Mic-
rosoft Media Player and Apple Quicktime play MPEG-1. Thaethree different ways
audio can be encoded in MPEG-1. The simplest is layer 1, [2yemore complicated
and Layer 3 (also know as MP3) is the most complex. A near cetaplraft of MPEG-1
was created in September 1990 and the final version of theddegspec (ISO 11172-
1,2,3) was published inAugust 1993. The draft standard wiigly available as 1SO
CD 11172 by December 6, 1991. Berkeley Plateau MultimedseReh Group created a
software MPEG-1 video decoder by November of 1992 (Old easdownload). Refe-
rence encoders and decoders were published in 1998 by thari@@he source code can
be downloaded.

The ISO has a patent database (Use the JCT1 one, and searchli##t) which lists
one MPEG-1 patent owned by the Compusonics Corporation, W&4747, which expi-
red in 2003. So, is MPEG-1 be implemented without worryingwthnfringing patents?
Nope. MPEG-1 Layer 3 audio has at least three separate coaspidsat claim to have
patents, Alcatel-Lucent, Thompson and AudioMPEG. All tleéaimed US MP3 patents
are listed in the MP3 patent appendix below. The last of thasents expires in March of
2020. If you only look at the MP3 patents filed before Decenil®92 (one year after the
decoding spec was published), then the last decoding patpines in December of 2012.
AudioMPEG claims that their patents cover MPEG-1 layersah@ 3. The other compa-
nies just talk about Layer 3. So, at the minimum, fully deogdand encoding MPEG-1
audio is patented. The US 4,972,484 patent "Method of trétismor storing masked
sub-band coded audio signals"seems to expire July 21 thisVat patent describes the
basic algorithm used for Layer 2 audio. While there may bewollayer 2 patents, the ex-
piration of 4,972,484 could make Layer 2 audio patent fretaé&US. It is quite possible
that some of the claimed MP3 patents are could either beid®aby prior art, or could
be avoided by using a different method of implementation.

So, assuming MPEG-1 with Layer 2 audio is patent free, but MR30t, what would

that allow without patent issues? It would not allow fullynforming MPEG-1 deco-

ders because they require MPEG-1 Layer 3 audio which is jptglpatented till at least
December of 2012. In other words, the MPEG-1 decoder woulthane sound if it found

MP3 data. MPEG-1 encoders would be possible, since theylgosi encode the audio
with the Layer 2 method. Video CDs use Layer 2 audio, so boto@img and decoding
could be done for them. If it was done carefully, encodingD®D could be done since
MPEG-2 is fully backward compatible with MPEG-1.



3 Encoder development and legal threats

AAC may also have received an unexpected boost from a US fpedse brought by
Alcatel-Lucent, which led to Microsoft being fined $1.52770m) in February. Micro-
soft argued that it had already licensed MP3 from the FraferHastitute in Germany,
like everybody else. If the judgement stands, thousandsrapanies could be at risk of fi-
nes. AAC is also heavily patent protected and companies payshigh fees to license the
patents. However, there’s a "patent pool"and a safe oress$top at Vialicensing).Under
normal circumstances, it's very hard to dislodge a commerfditmat. Most music stores
would probably have continued to use MP3 if the music labat$ ot insisted on copy
protection. MP3 doesn’t include DRM, so suppliers switchedAC, WMA and other
formats that they could protect to some extent. This staviB8'’s decline.

3.1 MP3

Old file format that generally works badly at bit rates bela@8kbps but can sound good
at 160-196kbps. At higher bit rates with VBR (variable bitejeencoding, the audio qua-
lity should be equivalent to CD, for most people. Drawbaekgeé file sizes. Many orga-
nizations have claimed ownership of patents related to M#®ding or encoding. These
claims have led to a number of legal threats and actions freariaty of sources, resul-
ting in uncertainty about which patents must be licenseddeoto create MP3 products
without committing patent infringement in countries thibwa software patents.

The various MP3-related patents expire on dates rangimg 2007 to 2017 in the U.S.
The initial near-complete MPEG-1 standard (parts 1, 2 and&) publicly available in
December 6, 1991 as ISO CD 11172. In the United States, gatantot claim inven-
tions that were already publicly disclosed by the inventarenthan a year prior to the
filing date, but for patents filed prior to June 8, 1995, subnegpatents made it possible
to extend the effective lifetime of a patent through appiaaextensions. Patents filed
for anything disclosed in ISO CD 11172 more than a year affsepublication are ques-
tionable; if only the known MP3 patents filed by December 1882 considered MP3
decoding may be patent free in the US by December of 2012.

Thomson Consumer Electronics claims to control MP3 licegsif the Layer 3 patents in
many countries, including the United States, Japan, Caaadd&U countries. Thomson
has been actively enforcing these patents.

MP3 license revenues generated about ¢ 100 million for therffrofer Society in 2005.

In September 1998, the Fraunhofer Institute sent a lettseteral developers of MP3

software stating that a license was required to "distrilant/or sell decoders and/or enco-
ders". The letter claimed that unlicensed products "igieithe patent rights of Fraunho-
fer and Thomson. To make, sell and/or distribute produdtsguie standard and thus our
patents, you need to obtain a license under these patemagd

However, there exist both free and/or proprietary alteweat with free formats such as
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Vorbis, AAC, and others. Microsoft’s usage of its own prepairy Windows Media for-
mat allows it to avoid licensing issues associated withelggents by avoiding usage of
the MP3 format entirely. Until the key patents expire, uatised encoders and players
could be infringing in countries where the patents are valid

3.2 AAC

AAC (Advanced Audio Coding) is an audio compression scheraediandardized within
MPEG in 1997. AAC was designed to provide high quality auditoaver bit-rates than
previous MPEG audio compression formats. AAC was furthigneel through the MPEG-
4 standardization process and has subsequently been exhaitlc bandwidth extension
technology yielding High Efficiency AAC (HE AAC), and withéhaddition of parametric
stereo, resulting in High Efficiency AAC version 2 (HE AAC v2)

The "AAC Family"is set of backwards-compatible audio cafdiechnologies: MPEG-
4 AAC LC decoders can playback MPEG-2 AAC LC bit-streams, NBPEHE AAC
decoders can playback both MPEG-4 and MPEG-2 AAC LC bitastig etc. In this way
the AAC family can support a wide variety of applicationsgarg from extremely low
bit-rates required for music delivery over cellular phoméwmorks, to ¢ transparent¢, quality
(indistinguishable from the original source material) loe most discriminating listeners.

A copy of the MPEG-4 Audio standard, which incorporates th&CAformats, can be
purchased from the 1SO online store (search for ¢14496-3;).

Multichannel replacement for MP3 that works well at bit saté 96kbps and below, and
produces smaller files. At 128kbps can be not far short of C8litpiand at 160kbps or
higher, it should be equivalent to CD for most people. Drastkisgacomplex, heavily pa-
tented and has many varieties.

3.3 MPEG-2 AAC

A powerful audio coding system capable of superior resulttexeo bit rates below 128
kb/s.

Advanced Audio Coding, or AAC, is one of several audio codiggtems specified in the
MPEG-2 standard (ISO/IEC 13818-7). Dolby Laboratoried fisgan administering the
MPEG-2 AAC patent licensing program in 1998, and today Vieelsing offers a joint
license for the MPEG-2 AAC patents of AT&T, Dolby, Fraunhiolfs, Philips, and Sony.

MPEG-2 AAC is the audio format utilized in the Japanese RigBroadcast system,
known as ISDB (Integrated Services Digital BroadcastidPEG-2 AAC is also the
basis of the audio coding technology used by XM Radio, oneofatellite radio services
currently operating in the United States.

MPEG-2 AAC has been extended with additional features apdluaties in MPEG-4
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AAC . However, companies creating products for the applcet described above may
not require these additional AAC tools, and for such appilbces, we offer the MPEG-2
AAC Patent License Agreement.

A copy of the MPEG-2 AAC standard can be purchased from thed&lDe store (search
for "13818-7").
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