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Abst r act

Thi s docunent defines a nulti-track profile of the Ogg container
format for storing for storing stems for use by DJ applications while
remai ni ng backwards conpatible with existing media players.
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Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
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1. I nt roducti on

Stem are recordi ngs of individual instruments, or clusters of
instrunments, used by DJs and nusic producers for |ive mxing of
music. Historically stemfiles have been stored as individual audio
files, or using patent-encunbered or vendor specific proprietary
container formats. The Ogg file format devel oped by the Xiph.Og
Foundation was formally specified in [ RFC3533] and [RFC5334] and is
ideally situated as a container for stens. This specification
docunents a profile for the Oyg container format that allows it to
store | ossless or lossy stens as well as netadata about the stens in
a single file for use in DJ applications.

1.1. Requirenents Language
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capital s, as shown here

2. Requirenents
STEM fil es have a few basic requirenents:
* Backwards conpatibility with existing nmedia players

* The ability to store nmultiple audio track
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* The ability to synchroni ze playback of nultiple audio tracks

* The ability to store file-level or bitstreamlevel netadata and
per - st em net adat a

* Backwards conpatibility when additional tracks have unknown
formats that cannot be decoded

3. Bitstream Layout
3.1. Audio Streans

Each stemfile may contain an arbitrary nunber of |ogical bitstreans
cont ai ni ng audi o and MJST include at |east three audio streans (the
original audio and at least two stens). Each stream SHOULD be
encoded using the same codec with the sane paraneters including
bitrate, channel nunber, channel |ayout, and sanple rate.

The first |ogical bitstream containing audio data MJST be the final,
post-m x, audio. This helps preserve backwards conpatibility in
medi a pl ayers which do not support this format (which typically play
the first audio streamfound). The remmining audi o | ogica
bitstreans will be individual stems and SHOULD have the same
effective audio length (after calculating offsets fromthe granul e
position) as the first logical bitstreamsuch that playing each stem
stream fromthe beginning would result in the sane audi o (excl uding
mastering) as the final mx present in the first |ogical bitstream

For exanple, if the original logical bitstreamis three minutes |ong
and the stemfile includes a percussion track but the percussion does
not start until minute two the percussion stemwould still be three
m nutes | ong but would contain a mnute of silence at the start of
the track, or, depending on the codec in use, would contain a two
mnute track with a granule position set to the equival ent of one

m nut e.

3.2. Skeleton Track

Qgg Skel eton [I-D. swhited-ogg-skeleton] is a format designed to
provide structuring information for nulti-track Ogg files. Each stem
file MUST include a Skel eton bitstream whi ch SHOULD i ncl ude keypoi nt

i ndexes for each stemand the nmain audio file.

Each fisbone secondary header packet describing a | ogical bitstream
containing a stemtrack SHOULD set the role header to the val ue
audio/stem Simlarly, the fisbone secondary header packet
describing the first |logical bitstreamcontaining the main audio
SHOULD set the rol e header to audi o/ main.
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In addition, fisbone headers describing a stemtrack SHOULD set a
header with the name stemcolor to a color value in R@& hex fornmat
such as #135374 which MAY be used to represent the stemin graphica
pl ayback software such as DJ control software.

3.3. DSP Met adata

For metadata that applies to all the stems it is not desirable to
include it in the individual stream netadata bl ocks for severa
reasons:

1. In the absence of a standard many applications only store
information on the first stream but in the case of stens this is
the one streamto which none of this netadata applies

2. Applications neant for witing general netadata may renove
unknown values in the first streans netadata

3. Sone stem netadata shoul d be associated with all stem streans,
but not the main m x streamand storing it on every streamis not
i deal

Simlarly, storing this netadata in Skel eton headers Section 3.2 does
not nake | ogical sense as the netadata applies to the mx, not to any
i ndi vi dual stemtrack

To work around these limtations stemfiles store netadata that
applies to all stens (notably infornmation about configuring a basic
Digital Signal Processor or DSP) in a separate |logical bitstream the
first packet of which is structured according to the follow ng tabl e:

| Data | Description |
[ bbbl e e e sy o}
| 8 | Ox53 0x74 0x65 0x6d 0x4d 0x65 0x74 0x61 |
| bytes | ("Stemvketa") |
S o m m e e e e e e e e e e e e e e e e e e e e eeee oo +
| 2 | Version number of the metadata |ogical bitstream |
| bytes | (notably this is not the version of the netadata

| | stored in the mapping). These bytes are 0x01 |
| | O0x00, neaning version 1.0 of the mapping. |
Fomm o - o m e e e e e e e e e e e e e e e e e e e eeee e +

Table 1: Vorbis comment | ogical bitstream]| ayout
The remai nder of the logical bitstreamconprises a Vorbis comment

met adat a bl ock cont ai ni ng hunan-readabl e i nformati on coded in UTF-8.
The nane "Vorbis coment” points to the fact that the Vorbis codec

Whi t ed Expires 3 Cctober 2026 [ Page 4]



I nternet-Draft Qgg Stem April 2026

stores such netadata in al nost the same way (see [Vorbis]). A stem
file MJUST NOT contain nore than one Vorbis conmment netadata bl ock The
Vorbis comment netadata block is defined to be identical to the

Vor bi s comrent netadata bl ock defined in [ RFC9639] section 8.6,
"Vorbis Comment".

The Vorbis comment netadata bl ock SHOULD NOT be used for arbitrary
metadata that is unrelated to stens (ie. a track title or author).
Vendor specific tags MAY be included in the nmetadata bl ock. Vendor
specific tags in the block SHOULD use a vendor specific nanespace and
MUST NOT prefix their tags with "STEM". Specific keys for the
Vor bi s comrent netadata bl ock are defined in Section 5.

4. MXing

The stemtracks SHOULD NOT have any gain nornalization applied.
Instead they should retain the sane | evels as they would have in the
final mix present in the first track so that if all stens were played
at unity gain the levels would be equivalent to the final m x.

5. Mastering

Because nmastering happens post-m x and the stens are pre-m x audio
the stemtracks SHOULD NOT have any nastering steps appli ed.

I nstead, metadata for configuring a conpressor and liniter SHOULD be
included in the previously defined Vorbis conment mnetadata bl ock
After m xing, playback applications MAY choose to feed the mx
through a Digital Signal Processor (DSP) configured with the Iimter
and conpressor settings read fromthe netadata.

Each setting for the DSP is stored as a floating-point nunber with a
m ni mum val ue of 0.0 and a maxi mum val ue of 1.0. These nunbers are
stored as strings and MJST use the "."
as a decinal separator. Only ASCI|I nunbers "0" to "9" and the ".
character MJST be used. Digit grouping delinmters MIUST NOT be used.
Both i nteger and decimal parts are in base 10.

mark instead of the "," mark

It is RECOVWENDED t hat applications displaying the conmpressor or
limter settings support replacenment of the "." with |ocale specific
separators. Locale specific digit grouping MAY be used by
applications displaying the settings.
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Because different DSPs nmay use different ranges or scales for each
val ue the playback software SHOULD interpret the 0-1 values as a
linear scale and map themto the range and scal e required by the DSP
when configuring the DSP for playback. This may result in a | oss of
fidelity on some DSPs, but this is deenmed an acceptable trade off for
stem pl ayback which woul d not nornmally be able to have a mastering
step at all.

5.1. Conpressor Metadata
[ ey e el s
| Tag | Requirenent Level | Val ues |
| STEM COVPRESSOR: ENABLED | REQUI RED | "TRUE" or |
| | | " FALSE" |
oo e e e e e e e e oo - - o e e e e oo S +
| STEM COVPRESSOR: RATI O | OPTI ONAL | 0.0-1.0 |
o mm e e e e e e e i o e e oo s Fom e oo +
| STEM COMPRESSOR: OUTPUT_GAI N | OPTI ONAL | 0.0-1.0 |
o e e e e e e e ememao - o e e e e oo oo N +
| STEM COVPRESSOR: THRESHOLD | OPTI ONAL | 0.0-1.0 |
oo e e e e e e e e oo - - o e e e e oo S +
| STEM COVMPRESSOR: ATTACK | OPTI ONAL | 0.0-1.0 |
o mm e e e e e e e i o e e oo s Fom e oo +
| STEM COVMPRESSOR: | NPUT_GAI N | OPTI ONAL | 0.0-1.0 |
o e e e e e e e ememao - o e e e e oo oo N +
| STEM COVPRESSOR: RELEASE | OPTI ONAL | 0.0-1.0 |
oo e e e e e e e e oo - - o e e e e oo S +
| STEM COVPRESSOR: HP_CUTOFF | OPTI ONAL | 0.0-1.0 |
o mm e e e e e e e i o e e oo s Fom e oo +
| STEM COVPRESSOR: HP_DRY_WET | OPTI ONAL | 0.0-1.0 |
o e e e e e e e ememao - o e e e e oo oo N +
Tabl e 2: Conpressor netadata tags
5.2. Linmter Metadata
| Tag | Requirement Level | Val ues |
[ s sy sy sy o}
| STEM LI M TER ENABLED | REQUI RED | "TRUE" or "FALSE" |
e e e e e oo o e e oo s o e e oo s +
| STEM LI M TER RELEASE | OPTI ONAL | 0.0-1.0 |
o e e e e e a oo o e e e e oo oo o e e e e oo oo +
| STEM LI M TER THRESHOLD | OPTI ONAL | 0.0-1.0 |
------------------------ e
STEM LIM TER CEI LING | OPTI ONAL | 0.0-1.0 |
------------------------ e T
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Table 3: Limter netadata tags
6. | ANA Consi derations
This nmeno i ncludes no request to | ANA
7. Security Considerations
Thi s docunent should not affect the security of the Internet.
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