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Abst r act

Thi s docunent defines a multi-track profile of the Matroska contai ner
format for storing stenms that is al so backwards conpatible with
exi sting nedia players.

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The Iist of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may 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 27 August 2026.
Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.

Whi t ed Expi res 27 August 2026 [ Page 1]



I nternet-Draft MKA Stem February 2026

Tabl e of Contents

1. Introduction o
1.1. Requirenents Language .
2. Requirenents .
3. Track Layout .
3.1. Audio Streans . .o
4. Digital Signal Processor
4.1. Conpressor Mtadata .
4.2. Limter Mtadata
5. 1 ANA Consi derations .
6. Security Considerations .
7. Normative References
8. Informative References
Aut hor’ s Address

QOISR WWNDNDN

1. Introduction

Stem are recordi ngs of individual instruments, or clusters of
instruments, used by DJs and music producers for |ive m xing of
music. Historically stemfiles have been stored as individual audio
files, or using patent-encunbered or vendor specific proprietary
container formats. The Matroska container format fornmally specified
in [RFCO559] is ideally situated as a container for stens. This
speci fication docunents a profile for the Matroska contai ner format
that allows it to store lossless or lossy stens as well as netadata
about the stens for use in DJ applications or Digital Audio

Wor kst ati ons.

1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here.

2. Requirements
STEM fil es have a few basic requirenents:
*  Backwards conpatibility with existing nmedia players
* The ability to store at 5 audio tracks

* The ability to syncronize playback of multiple audio tracks

* The ability to store file-level metadata and per-stem netadata
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3. Track Layout
3.1. Audio Streans

Each stemfile may contain an arbitrary nunber of tracks containing
audi o and MJST include at least 3 tracks (the nixed audio and at

| east two stems). Each track MUST be encoded using the same codec

with the sane paraneters including bitrate, channel nunber, channel
| ayout, and sanple rate.

The first track containing audio data MJUST be the final post-m x
audi o and MUST have the Matroska default flag set. This helps
preserve backwards conpatibility in nedia players which do not
support this format (which typically play the first audio stream
found) .

The remaining tracks will be individual stens and MJUST have the sane
audio length as the first track such that playing each stemtrack
fromthe beginning would result in the sane audi o (excl uding
mastering) as the final mx present in the first track. For exanple,
if the original track is 3 mnutes long and the stemfile includes a
percussion track but the percussion does not start until mnute 2 the
percussion stemwould still be 3 mnutes |ong but would contain a

m nute of silence at the start of the track

Each stemtrack MJST NOT have the Matroska default flag set.

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.

Each stemtrack (ie. all tracks that are not the first track) MJST
set the value of the \Segnent\Tracks\TrackEntry\Nanme field to a
human-readabl e track nane for the stem for exanple "Percussion" or
"Vocal s".

For each stemtrack a \ Segnent\Tags\ Tag nmust al so be set with its
target set to the stemtrack. The tag nust contain a SinpleTag

el ement with the TagNane field set to "StenColor" and the TagString
field set to a color representing the track in RGB hex format (ie.
"#145374") .
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4. Digital Signal Processor

Because mastering happens post-m x and the stens are pre-m x audio
the stemtracks SHOULD NOT have any mastering steps applied.

I nstead, netadata for configuring a conpressor and liniter SHOULD be
included in the file' s global netadata as sinple tags. After nixing,
pl ayback applications MAY choose to feed the mix through a Digital
Signal Processor configured with the limter and conpressor settings
read fromthe netadat a.

4.1. Conpressor Metadata

| Tag | Requirement Level | Val ues |
[5 emesfommsbemsesoe s essos s ese s ese s e s s fes e fes el —esesfoms e esos s ess s ess s pe s pe ety e pu e ey o}
| STEM COVPRESSOR: ENABLED | REQUI RED | "TRUE" or |
| | | " FALSE" |
o m oo Fom oo S +
| STEM COVMPRESSCOR: RATI O | OPTI ONAL | TODO |
o e e e e e e e ememao - o e e e e oo oo N +
| STEM COVPRESSOR: OUTPUT_GAI N | OPTI ONAL | TODO |
oo e e e e e e e e oo - - o e e e e oo S +
| STEM COVPRESSOR: THRESHOLD | OPTI ONAL | TODO |
o m oo Fom oo S +
| STEM COVMPRESSCOR: ATTACK | OPTI ONAL | TODO |
o e e e e e e e ememao - o e e e e oo oo N +
| STEM COVPRESSOR: | NPUT_GAI N | OPTI ONAL | TODO |
oo e e e e e e e e oo - - o e e e e oo S +
| STEM COVPRESSCOR: RELEASE | OPTI ONAL | TODO |
o m oo Fom oo S +
| STEM COVPRESSOR HP_CUTOFF | OPTI ONAL | TODO |
o e e e e e e e ememao - o e e e e oo oo N +
| STEM COVPRESSOR: HP_DRY _WET | OPTI ONAL | TODO |
oo e e e e e e e e oo - - o e e e e oo S +
Table 1
4.2. Limter Metadata
[ s sy sy sy o}
| Tag | Requirenent Level | Val ues |
| STEM LI M TER ENABLED | REQUI RED | "TRUE" or "FALSE" |
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 RELEASE | OPTI ONAL | TODO |
o e e e e e e oo oo oo o e e e e oo o e e e e oo +
| STEM LI M TER THRESHOLD | OPTI ONAL | TODO |
Fom e Fom oo Fom oo +
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| STEM LIM TER CEILING | OPTI ONAL | TODO
o e e e e e a oo o e e e e oo oo Fomm e - o -
Table 2

5. | ANA Consi derati ons
This menmo i ncludes no request to | ANA

6. Security Considerations

February 2026

Thi s docunent should not affect the security of the Internet.
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