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Abst r act

Thi s docunent defines an extension to the Proof of Process (PoP)
speci fication for docunenting collaborative authorship. The

ext ensi on enables multiple contributors to independently attest to
their individual contributions while maintaining a unified Evidence
chain for the conbined docunent. This supports use cases incl uding
academ ¢ co-aut horship, |egal docurment drafting by teans, and
creative works with nmultiple witers.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list 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 10 August 2026
Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent 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 documents carefully, as they describe your rights
and restrictions with respect to this docunent.
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1. Introduction
Thi s docunent defines nechani sns for docunenting collaborative
aut horship where nultiple contributors produce a single work. The
col | aborative nodel enables each contributor to attest to their
i ndi vidual contributions while maintaining a unified Evidence chain
for the conbi ned docunent.

This extension is defined as a conpanion to the main Proof of Process
specification [|-D. condrey-rats-pop].

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] [RFCB174] when, and only when, they appear in all
capital s, as shown here.

2. Mdtivation
Modern knowl edge work is frequently coll aborative:
* Academic papers with nultiple co-authors

* Legal docunents drafted by teans

* Techni cal docunentation with subject nmatter experts
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* Creative works with co-witers or editors

The base Proof of Process Evidence npdel assunes a single author with
one signing key. Wthout explicit collaboration support, teans nust
ei ther:

* Designhate one menber to generate Evidence, losing attribution for
ot her contri butors.

* Cenerate separate Evidence packets and |link themvia provenance,
| osing unified docunent history.

* Share a single signing key, conprom sing individua
accountability.

The col | aborati ve aut horship nodel addresses these limtations by
enabling nultiple contributors to independently attest to their
contributions within a shared Evi dence structure.

3. Collaboration Section Structure

The col | aboration section is an optional conponent of the Evidence
packet, identified by integer key 22. It docunents the participants
and their respective contributions.

; Coll aboration section for multi-author works
; Key 22 in evidence-packet
col | aboration-section = {

1 => col | aborati on- node, ; node
2 => [+ collaborator], ; participants
? 3 =>[+ contribution-clain, ; contributions
? 4 => nmerge-record, ; merge-history
? 5 => col | aborati on-policy, ; gover nance
}
col | aborati on-node = &
sequential : 1, ; One active author at a tine
parallel: 2, ; Concurrent editing, merged
del egated: 3, ; Primary author + contributors
peer-review. 4, ; Author + reviewers/editors
)

; Individual coll aborator record
col | aborator = {

1 => cose-key, ; col | abor at or - pubkey

2 => coll aborator-rol e, ; role

? 3 => tstr, ; di spl ay- nane

? 4 => tstr, ; identifier (ORCID, etc.)
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5=> [+ time-interval],

? 6 => [+ uint],

7 => cose-signature,

? 8 => contribution-sunmary,

col l aborator-role = &

’

’

primary-author: 1,

co-aut hor: 2,
contributing-author: 3,
editor: 4,

reviewer: 5,

technical -contri butor: 6,
translator: 7,

PoP Col | aborati ve

February 2026

active-peri ods
checkpoi nt -ranges (i ndices)
col l aborator-attestation
contribution-stats

Mai n/ | ead aut hor

Equal contri but or
Secti on/ chapter contri butor
Editorial contributions

Revi ew comment s i ncor por at ed
Data, code, figures
Transl ati on work

Sunmary of a collaborator’s contributions
contribution-summary = {

1 => uint,
2 => uint,
3 => uint,

4 => duration,
? 5 => float 32,

Detail ed contribution clainms

contribution-claim= {

}

1 => contribution-type,
2 => cose-key,

? 3 =>[+uint],

? 4 => tstr

? 5 => float 32,

contribution-type = &

3

original-content: 1,
editing: 2,
research: 3,

dat a- anal ysi s: 4,
figures-tables: 5,
code: 6,

revi ew f eedback: 7,
structural : 8,

Record of nerge operations

merge-record = {

Condr ey

1 => [+ nerge-event],

Expi res 10 August 2026

checkpoi nt s- aut hor ed
char s- added

char s-del et ed

active-tine

estimat ed-contri bution-pct

type

contri butor-key
checkpoi nt-i ndi ces
description

extent (0.0-1.0)

New t ext/ cont ent

Revi sions to existing content
Research contri bution

Dat a/ anal ysi s contri bution

Vi sual el enents

Code contri butions

Revi ew t hat influenced content
Organi zation/ structure

mer ges
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}

mer ge- event = {

1 => pop-tinestanp, ; nmerge-tine
2 => uint, ; resul ting-checkpoint
3 => [+ cose-key], ; nmerged-contributors
? 4 => nerge-strategy, ; Strategy
? 5 => tstr, ; merge-note

}

merge-strategy = &
sequenti al - append: 1, ; Sections appended in order
interl eaved: 2, ; Content nerged throughout
conflict-resolved: 3, ; Conflicts manually resol ved
aut omat ed: 4, ; Automat ed nmerge too

)

; Col | aboration governance policy
col l aboration-policy = {

? 1 => uint, ; m n-approvers-for-merge
? 2 => bool, ; requires-all-signatures
? 3 => tstr, ; policy-uri

4. Col |l aborator Attestation
Each col | aborat or provides an i ndependent attestation of their
contribution. This enables Verifiers to confirmthat each
partici pant acknow edged their role.

4.1. Attestation Content

col | aborator-attestati on = COSE_Si gni(
payl oad = CBOR _encode({

1. packet-id, ; Evidence packet ID

2: col | abor at or - pubkey, ; Attesting collaborator’s key

3: role, ; Declared role

4: active-periods, ; When contributor was active

5: checkpoi nt - ranges, ; Wi ch checkpoints they authored
6: contribution-sunmmary, ; Self-reported contribution stats
7: attestation-tinestanp, ; When attestation was nade

1,

key = col |l aborator-private-key

The attestation binds the collaborator’s identity to specific
checkpoi nts and contribution clains, enabling per-contributor
accountability.
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4. 2.

Attestation Timng

Col | aborator attestati ons may be coll ect ed:

*

*Increnental ly: * Each col | aborator signs after their contribution
peri od ends.

*At export:* Al collaborators sign when the Evidence packet is
finalized

*Post - hoc: * Col | aborators sign after review ng the conplete
Evi dence (attestation-tinestamp will be later than fina
checkpoi nt) .

The attestation-timestanp enables Verifiers to determ ne when each
col | aborator endorsed the Evidence.

Verification of Coll aborative Evidence

Verifiers of collaborative Evidence MJST perform additional checks
beyond singl e-author verification

1.

2

Verify that all collaborator-attestation signatures are valid.

Verify that checkpoint-ranges clainmed by collaborators do not
have unexpl ai ned gaps (all checkpoints should be attributed).

Verify that checkpoint-ranges do not overlap for nodes that
prohibit concurrent editing (sequential node).

For merge events, verify that the nerge-tinme falls within the
active-periods of the nerged contributors.

Verify that contribution-summary statistics are plausible given
the checkpoint data (e.g., chars-added shoul d not exceed total
chars in attributed checkpoints).

The Attestation Result SHOULD docunent:

*

Nurmber of coll aborators and their roles
Whet her all coll aborator attestations were verified
Any gaps in checkpoint attribution

Consi stency of contribution clains
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6

Privacy Considerations

Col | aborative Evidence inherently reveals information about multiple
i ndividuals. Participants SHOULD consi der

*

Col | aborator public keys may be |inkabl e across docunents.
Contributors may use per-docunment keypairs for privacy.

Active-periods reveal when each contributor was working, which may
be sensitive in some contexts.

Contri bution percentages nmay be contentious; participants SHOULD
agree on net hodol ogy before Evidence generation

Revi ewer/editor roles reveal the review process, which may be
confidential for sone publications.

Col | aborative Evi dence Exanpl e

Academ ¢ paper with three co-authors:

col | aboration-section = {

1. 2,
2: [
{ _
h' al i ce-cose-key...",
11
"Alice Smth",
"orcid: 0000- 0001-2345-6789",

aRrwnkE

Dl
{1: 1(1704067200), 2: 1(1706745600)},

(0, 45),
h'alice-attestation...’,

{

N

46,
12500,
800,
14400. 0,
0. 45

AN

h’ bob- cose-key. ..,

21

"Bob Jones",

({1: 1(1705276800), 2: 1(1706140800)}),
(46, 82),

QOwWN R
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7: h'bob-attestation...’,
8: {1: 37, 2: 8900, 3: 450, 4: 10800.0, 5: 0.32}
H
{
1. h'carol-cose-key...",
2: 3,
3: "Carol Lee",
5: ({1: 1(1706400000), 2: 1(1706745600)}),
6: (83, 105),
7: h'carol-attestation...’,
8: {1: 23, 2: 5200, 3: 200, 4: 7200.0, 5: 0.23}
}
|
{1: 1, 2: h'alice-key...", 4: "Introduction, Mthods"},
{1: 4, 2: h’bob-key...’, 4: "Results, Data Analysis"},
{1: 5, 2: h'carol-key...", 4: "Figures and Tabl es"}
- Aq
1. [
{
1: 1(1706659200),
2: 100,
3: (h’alice-key...", h'bob-key...’, h'carol-key..."),
4: 3,
5: "Final integration of all sections"
}

Security Considerations

Col | aborative authorship introduces additional security
consi derati ons beyond si ngl e-aut hor Evi dence:

*

*Key conproni se scope:* Conprom se of one coll aborator’s key
affects only their claimed checkpoints, not the entire docunent
Evi dence

*Col | usi on attacks:* Multiple collaborators could collude to
fabricate a docunent history. Verifiers SHOULD consi der the
nunber of independent attestations.

*Contribution disputes:* This format docunents clainms but cannot
resol ve di sputes about who truly authored content. Externa
arbitration nay be needed.
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* *Replay of attestations:* Attestations are bound to specific
packet-ids to prevent reuse across documents.

Col | aborator attestati ons use COSE signatures as defined in
[ RFC9052]. Full security considerations for the Proof of Process
format are specified in [I-D. condrey-rats-pop].

9. | ANA Consi der ati ons

This docunent has no | ANA actions. The coll aboration section uses
key 22 as defined in the nmain architecture docunent.
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