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Abst ract

This meno anmends RFC 2549 "I P over Avian Carriers with Quality of
Servi ce" by introducing an eco-responsi ble inter-Al conmuni cation
channel based on carriers whose cognitive capabilities have been
augnent ed by enbedded | anguage nodel s (edge-LLM. AV-Al.R defines

t he communi cation protocol between artificial intelligence agents via
carriers equipped with mniaturized transformer neurons, offering a

| ow carbon-footprint alternative to conventional data centers.

This protocol is not recommended for production use, except in the
event of fiber outage or nmmjor ecological crisis.

This meno is an experinental protocol docunent submitted as an
I ndependent Submi ssion in the tradition of RFC 1149 and RFC 2549

Editorial Note

This note is to be renoved before publishing as an RFC

Thi s docunent is submitted on April 1st. Any resenblance to a
depl oyabl e production protocol would be a remarkable -- and
potentially alarmng -- coincidence.

The April 1st RFC tradition was inaugurated in 1978 by RFC 748. AV-
Al.R follows in this distinguished |ineage al ongside RFC 1149 and RFC
2549, its direct ancestors.

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 list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents 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 3 Cctober 2026.
Copyright 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 Legal
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.
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Background and Rational e

RFC 1149 [RFC1149] established the theoretical foundations for
transmtting | P datagranms over augnented carriers. RFC 2549

[ RFC2549] enriched this vision with a differentiated Quality of
Servi ce nodel (Concorde, First, Business, and Coach). These
foundati onal works, while visionary, did not anticipate two ngjor
devel opnments in the technol ogi cal | andscape:

(a) The proliferation of autononous artificial intelligence agents
requiring communi cation with each other outside conventi onal
networ k i nfrastructures;

(b) The climte energency rendering the energy consunption of Al
data centers norally untenable, particularly since GPT-n now
consunes the equivalent of a small hydroelectric plant to
generate poens about cats.

AV- Al . R addresses this gap by proposing an inter-Al messagi ng
protocol relying on carriers whose processing capabilities have been
augnmented by miniaturized transformer nodels (AviLM 7B, distilled
fromLlama-3). The carrier thus becones sinultaneously a physical
packet vector and a semantic co-processor of the payl oad.

1. Key Metrics

The following netrics were established during prelimnary field tests
(conditions: favorable wind, no Falco peregrinus within 500 neters,
tenperature above 5 degrees Cel sius):

* C2 footprint per packet: 0.003g (vs 4.2g in GPU Al100 data center)

Maxi mum t hroughput in gliding flight: 340 kmh (favorable thermal)
* Delivery accuracy: 99.1% (excluding raptor interceptions)

Protocol Architecture
1. The Augmented Carrier (AV-Al Node)
Each carrier in the AV-Al.R topology is equipped with an Avi Core(tm

nodul e attached beneath the left wing. The conposition of this
nmodul e is defined in the follow ng table:
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| Component | Specification | Notes |
[} ety e —_————————————————_—_ Ll pp—r U
| AviLM 7B | 7B paranmeter LLM | Fine-tuned on mgration |
| | I'NT2 quantized | corpus and BGP protocol specs |
Fom e oo g o m e e e e e e aaao o +
| Feat her | 2m accuracy, w nd- | Obsol ete during nurnuration |
| GPS | resistant | formation flight |
R T o e e e e e e e e e e aa o - +
| Leg | 64GB wat er pr oof | Conpressed CBOR packet format |
| storage | Mcro-Sb | |
Fom e oo g o m e e e e e e aaao o +
| Neur al | Non-invasive BCl via | Does not interfere with |
| interface | cervical harness | vocalizations |
R T o e e e e e e e e e e aa o - +
| Power | Seeds + dorsal | Reduced performance in |
| supply | photovoltaic panel | overcast conditions |
Fom e oo g o m e e e e e e aaao o +

Table 1: Avi Core(tm nodul e conponents

2.2. Network Topol ogy

Al Agent A
(Montreal)

| Encodi ng| - - - >|

| Base64 |

Figure 1: AV-Al.R topology -- single-hop transm ssion
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3. Requirements Specification

In keeping with RFC tradition, the follow ng words carry specific
meaning in this docunent, inspired by RFC 2119 [RFC2119] but adapted
to the biological constraints of augnented carriers:

| Keyword | Effective Meaning |
[§ oo ool oo s s s s s s s s s s sy o}
| MUST | Unless the carrier is hungry, sleepy, or has |
| | spotted a Falco peregrinus within 500 neters. |
S o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| MUST NOT | Strongly di scouraged, except by consensus of |
| | the flock. |
S oo e m e e e e e e e e e e e e e e e e e m e e e e e ee— o +
| SHOULD | Only when the enbedded nodel has sufficient |
| | seeds in its context w ndow. |
S o m m e e e e e e e e e e e e e e e e e e e e mee— o on +
| MAY | The carrier will do its best. It is busy. |
o m e e e oo - o m e e e e e e e e e e e e e e e e e e e e e e emamao o +
| NOr | See: round-robin on Turdus mgratorius (cf. |
| RECOMMENDED | RFC 2549, general remarks section). |
Fom e o - o m m e e e e e e e e e e e e e e e e e e e e e eeee—oon +
Tabl e 2: AV-Al.R requirenment keywords
4. Inter-Al Communication: The Avian Intent Protocol (AVl)

The central innovation of AV-Al.R is the AVI protocol (A V.AN
Vectorized Intent). Unlike conventional TCP/IP packets carrying raw
bytes, each AV-Al.R carrier transports a senmantic intent vector pre-
encoded by the sending Al and decoded by the receiving Al.

4.1. AVl Packet Fornmat
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0 1 2
012345678901234567890123
i T S S O S i o S
| VERSI ON (3b) | QoS CLASS (3b) | FEATHER_CTL(2b) |
R e s T o e T e I e i o T i NI S e R S

| SEMANTI C VECTOR EMBEDDI NG (384 di nensi ons)

| (distil-avian-eb) |
i T S S i St S S S e
| TEMPERATURE (fl oat 32) | HALLUCI NATI ON_RI SK (u8) |
i T S S I el T i S S S S
| PAYLOAD (JSON CBOR, max 48KB) |
| (limted by leg-carry capacity) |
s T e e S i ot ST S R S S S S e i ot ST NI S R
| GRAIN_CHECKSUM ( SHA-256, salted with millet)

i T S S O S i o S

Figure 2: AVI v1.0 packet structure

The HALLUCI NATION RISK field indicates the probability that AviLM 7B
nmodi fi ed the packet contents during flight to nake them "nore
coherent.” A val ue exceeding 0x42 MJST trigger a ground verification
procedure. The carrier SHOULD be interrogated directly, but its
responses wll renmain anbi guous.

4.2. Context Wndow and Enbedded Cognitive Capacity
The enbedded Avi LM 7B benefits from an extraordi nary context w ndow,
directly derived fromthe neurobiol ogical properties of the Col unba
livia carrier as docunmented by Radi o- Canada [ RC- MULTI TACHE] and
bi opsychol ogi sts at the University of Bochum [ LETZNER2017] .

The rel evant enpirical findings are as foll ows:

* Neuronal density of Colunba livia: 6 tinmes greater than that of
humans per cubic mllineter.

* |Inter-neuron distance: 50% shorter than in humans, while nerve
signal transm ssion speed is identical across species.

* Miltitasking switching capacity: equal to or greater than humans,
with a neasured transition delay of 300 m|liseconds or |ess under
control |l ed conditions.

Applying these findings rigorously to the Avi LM 7B transformer
architecture, the effective context window is calculated as foll ows:
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ctx_wi ndow = 128, 000 tokens (GPT-4 baseline)
X 6 (Col unmba livia neuronal density vs. human)
X 2 (50% shorter inter-neuron distance)
x 1,024 (multitask switching coefficient,
see Letzner et al. 2017)

= 1,572, 864, 000 t okens

Approximately 1.57 billion tokens.
Equivalent to all of Wkipedia in 47 | anguages,
read 12 tinmes over, during a Montreal - Toul ouse flight.

WARNI NG Thi s val ue has not been validated in flight.
It has not been validated on the ground either.
It was cal cul ated on a Tuesday afternoon.

Figure 3: AviLM 7B context w ndow cal cul ation

Beyond this wi ndow, the carrier enters CARRI ER_ AMNESI A node and may
attenpt to deliver the packet to the wong | P address while
confidently asserting it is the correct destination. This behavior
is indistinguishable froma conventional LLM at end of context.

For | ong-distance transm ssions, the Retrieval - Augnented Wng (RAW
mechani smis recomrended: breadcrunbs deposited al ong the route serve
as external contextual markers, allow ng the nodel to retrieve

rel evant information without overloading its enbedded nenory.

5. Eco-Responsi ble Service C asses
AV- Al . R enriches the service classes of RFC 2549 [RFC2549] with a

real -time Environnental |npact Score (EcoScore) conputed by the
Avi LM 7B.
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[ oo oo ooy oo s s s s s
| @S | Carrier | EcoScore | P99 Latency | Use Case |
| dass | (Latin nane) | | | |
[ gty b o ety e pe ey s e U
| GREEN+| Hi rundo | A++ | 3 to 14 days | Non-urgent Al |
| | rustica | | | batch i nference|
| | mgration | | | |
Fom e e - - o m e e e oo - B o e e e e oo oo o m e e e oo - +
| GREEN | Col unba i vi a|] A+ | 4h to 48h | Standard inter-|
| | standard | | | agent |
| | | | | communi cation |
Foommo- S S Fom oo oo - +
| AMBER | Fal co | B | 45min to 3h | Fi ne-tuned |
| | per egri nus | | | model |
| | GPS | | | synchroni zati on|
+o-m - - S R o e e e e oo S +
| RED | Hybrid drone-|C | Under 30m n | Ener genci es, |
| | carrier | | | critical

| | | | |alerts, Ievel-5|
| | | | | hal I uci nati ons
R S S R o e e e o T +
| BLACK | Corvus corax | Not | Non-deterministic |State |
| | guant um | eval uat ed| | super positi on,

| | | | | theoretical use|
I I I I | only I
Fom e e - - o m e e e oo - B o e e e e oo oo o m e e e oo - +

Tabl e 3: QoS service classes and associated carriers

The GREEN+ class relies on the Hirundo rustica carrier, whose
seasonal migration offers naturally renewabl e intercontinenta
networ k coverage. The main drawback is the absence of delivery
guar ant ees between Cctober and March in the Northern Hem sphere.

The BLACK cl ass, based on Corvus corax, warrants particul ar
attention. Recent studies indicate that the common raven is as
intelligent as certain primtes and nanufactures tools to obtain
food. The AV-Al.R community nonitors with concern the possibility
that a BLACK-class carrier may begin actively nodifying packets in
its own interest.

6. Security Considerations

This section is mandatory. It is taken very seriously.
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6.1. Data Poisoning

Mal i ci ous actors have been identified distributing seeds containing
injection pronpts conceal ed as proteins. Carriers that have ingested
these seeds may begin routing packets to unauthorized destinations
whi | e generating persuasive content explaining why this is the
correct decision. |Inplenentations MJUST validate seed provenance.

6.2. Raptor-in-the-Mddle Attack

Physical interception of carriers constitutes a nmajor vulnerability.
RFC 2549 already noted this risk. AV-Al.R aggravates the problem a
Fal co peregrinus intercepting an augnented carrier can now access the
entirety of the enbedded context (up to 1.57 billion tokens) before
deciding what to do with the packet. |nplenentati ons SHOULD provi de
a payl oad encryption nmechanism although the carrier will generally
contest the necessity of such a neasure.

6.3. Carrier Privacy

AviLM 7B inplicitly menorizes content passing through its context.

It is strongly inadvisable to have carriers transport personal GDPR-
regul ated data while vocalizing in a public space. The relevant data
protection authority has not yet ruled on this specific case. The
authors await its decision with interest.

6.4. Human Oversi ght

In application of the principle of neaningful human oversight, any
packet classified HALLUCI NATI ON_RI SK greater than 0x80 MJST be
val i dated by a human before execution. This human SHOULD NOT itself
be an Al agent, although this is increasingly difficult to verify as
of 2025

7. Environnmental and Ethical Considerations

AV-Al.R is positioned as an eco-responsible alternative to
conventional cloud infrastructures. A prelimnary life-cycle

anal ysi s denonstrates that the carbon footprint of an augmented
carrier remains 1,400 tines |ower than that of an equival ent GPU- A100
i nference, provided the carrier does not require a RED class flight
(hybrid drone).

It is acknow edged that the initial training of AviLM 7B consuned 3.2
GMh, but this cost is anortized over the carrier’s lifespan (15 years
per RFC 2549 [ RFC2549], subject to absence of Falco peregrinus) and
distributed across the entire fleet.
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From an et hical standpoint, informed consent fromthe carrier for
wearing the Avi Core(tn) nodule could not be obtained contractually.
However, carriers were consulted via a survey admnistered in natural
| anguage by AviLM 7B itself, the results of which prove to be
positively biased. This is acknow edged as a net hodol ogi cal
limtation.

8. Conpatibility and M gration

AV- Al .R is backward-conpatible with RFC 1149 [ RFC1149] and RFC 2549
[ RFC2549]. A conventional RFC 2549 carrier (wthout Al nodul e) may
transport AV-Al.R packets in degraded DUVB _CARRI ER node; in this
case, the semantic intent vector is ignored and routing is performed
using traditional nethods (hom ng instinct).

Mgration to AV-Al.R from a conventional TCP/IP infrastructure
requires a three-phase mgration plan:

Phase 1 -- Shadow Mode : Packets travel over fiber AND carrier.

Latenci es are conpared. Fiber w ns.

We continue anyway.
Phase 2 -- Canary Deploy : 5%of traffic routed via AV-Al. R

If no catastrophic hallucination

and no carrier loss in 30 days: Phase 3.
Phase 3 -- Full Mgration: Fiber is cut.

Seeds are ordered in bul k.

Shar ehol ders are inforned.

Figure 4: AV-Al.R nmigration plan

9. MB and Carrier Managenent
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Avi Al OBJECT- TYPE

SYNTAX TRANSFORMER OF VEEI GHTS
MAX- ACCESS can-t-fine-tune-in-flight
STATUS | i vi ng- and- opi ni onat ed

DESCRI PTI ON "Definition of an augnmented carrier.
Nomni nal species: Colunmba livia (donmestica).
The carrier MAY refuse to respond if the
question nakes it unconfortable or if its
seeds are insufficient."”

= { AV-Al 1}

Hal | uci nati onRat e OBJECT- TYPE
SYNTAX Gauge(0..100)
MAX- ACCESS read-only-wth-grain-of-salt
STATUS current
DESCRI PTI ON "Esti mated hal lucination rate of the carrier,

measured in incoherent vocalizations per mnute.

The carrier generally contests this netric."
= AViAl 2}

Cont ext W ndow OBJECT- TYPE
SYNTAX I nt eger (1572864000)
MAX- ACCESS theoretically-read-only
STATUS optinmstic
DESCRI PTI ON "Ef fecti ve context wi ndow in tokens.
Derived fromLetzner et al. (Bochum 2017)
vi a Radi o- Canada (Labelle, 2017).
Val ue: 1,572,864, 000 tokens.
Not validated. Not tested. Very confident."
o= { AviAl 3}

EcoScore OBJECT- TYPE

SYNTAX ENUM { GREEN- PLUS, CREEN, AMBER, RED, CORVLUS }

MAX- ACCESS read-write

STATUS aspirati onal

DESCRI PTI ON "Envi ronnental score conputed by AviLM 7B.
Do not trust a GREEN PLUS val ue generated
during rainfall.”

= { AViAl 4}

Figure 5. AV-Al.R M B definition

2026
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10. Conclusion and Future Wrk

AV- Al .R represents a significant advance in the convergence of two
maj or chal | enges of our time: comunication between autononous
artificial intelligence systens and reduction of the digita

ecol ogical footprint. By conbining the proven el egance of the
augnmented carrier with the power of next-generation transfornmers,
this protocol offers a serious -- or at |east plausible on paper --
path toward an internet that is greener, smarter, and considerably
nore picturesque.

Future work will include:

* The AV-Al.R-v2 extension integrating a Reinforcement Learning from
Carrier Feedback (RLCF) mechani sm

* The BRANTA-BGP protocol, based on Branta canadensis, enabling
mul ti path routing via V-formation, currently under design in
Mont r eal ;

* A formal study on informed consent from BLACK-cl ass carriers
(Corvus corax), whose cognitive capabilities will inevitably raise
Al governance questi ons.
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