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Abst ract

The evolving draft-ietf-green-framework provi des necessary YANG data
nmodel s for nonitoring Device Level Energy Efficiency (DLEE) and
Conponent Level Energy Efficiency (CLEE). However, mtigating high-
vol unme East-West traffic (e.g., nassive inference synchronization)
during peak grid carbon-intensity remains a structural chall enge.

Thi s docunent proposes an architectural extension utilizing Del ay-
Tol erant Networking (DTN). It introduces "Mechani cal

Di spl acenent " —the physical routing of encrypted cold data via

aut ononous or comercial logistics—as a zero-nmargi nal -eni ssion
routing path, managed by hardware-rooted out-of-band blind packet
swi t chi ng.

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 (IETF). 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 12 Cctober 2026.

Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.
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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 without warranty as described in the Revised BSD License.
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I nt roducti on

As hyperscal e conpute environnents push unprecedented power
densities, systems operating with unmtigated execution authority
generate nassive data payl oads (e.g., Al nodel weight updates, cold-
storage mirroring). Wile the GREEN franework effectively nmonitors
net wor k energy consunption, rerouting petabyte-scale traffic across
alternate digital fiber paths still incurs a massive continuous
energy cost.

This draft extends the GREEN franework by defining how physica
transport logistics can be structurally integrated as high-1atency,
zer o- mar gi nal - em ssi on network nodes, physically offloading digita
traffic from carbon-heavy grids.

Ter mi nol ogy

* *Mechani cal Displacenent:* The physical transportation of
encrypted digital payloads via non-traditional network couriers
(e.g., autonompus delivery vehicles, comercial aviation) to
bypass digital transm ssion energy costs.
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* *Sentry Node:* An out-of-band hardware apparatus that acts as an
Executive Anchor, eval uating payl oad characteristics and enforcing
routing thresholds physically isolated fromthe host operating
system

* *Blind Packet Switching:* The routing nmethodol ogy used by the
Sentry Node to nake physical displacenment decisions based strictly
on hardware-|evel trace signatures, payload weight, and urgency,
wi t hout decrypting the payl oad.

3. The Architectural Bottl eneck

Currently, when GREEN YANG nodel s detect high carbon intensity on a
route, the network attenpts to throttle or redirect traffic. For

del ay-tol erant, high-volunme data, this still results in significant
ener gy expenditure over extended transm ssion wi ndows. The franmework
| acks a nmechanismto drop digital transm ssion energy to absolute
zero while maintaining cryptographically secure data transport.

4. The Vettic Currier Network (VCN) Integration

The proposed solution integrates the Vettic Currier Network (VCN) as
a delay-tolerant routing layer directly responsive to GREEN netri cs.

4.1. Blind Packet Swi tching

Sentry Nodes operate at the silicon level, utilizing blind packet
switching to identify the volune and urgency of a payload. Critica
telemetry (e.g., execution tokens, failsafe commands) is prioritized
for i mediate digital backhaul, while massive "cold" data is flagged
for potential physical displacenent.

4.2. Telemetry Ingestion and Threshol d Triggers

The routing logic ingests real-time YANG energy netrics (e.g., ietf-
power - managenent) fromthe CGREEN franework. The Sentry Node

eval uates the data weight against the local grid s current carbon
intensity and power stress.

4.3. Physical Ofload and Mechani cal Di spl acenent

If a high-volunme payl oad encounters a high-stress grid threshold, the
VCN triggers the physical routing path. The payload is spool-witten
to encrypted, localized storage nedi uns and handed to the courier

| ayer (Mechani cal Displacenment). By treating autonomous vehicles or
commercial logistics as network nodes, the digital grid s power
constraints are structurally mtigated.
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Har dwar e- Root ed Executive Interl ock

Because this routing architecture shifts data outside traditiona
digital perimeters, it requires a hardware-rooted Fail safe. The
Sentry Node serves as this Executive Anchor. |If an unauthorized
state divergence or tanper attenpt is detected during the offload
process, the Sentry Node determ nistically drops voltage to zero
(V=0) exclusively to the conprom sed interface, physically severing
the connection before data exfiltration can occur

Security Considerations

Mechani cal Di spl acenment introduces physical custody vectors. To
mtigate this, the VCN architecture ensures the physical courier acts
purely as a "blind relay.” The courier transports the encrypted
spool but | acks the cryptographic keys required for decryption or

i nspection. Data sovereignty is maintained via hardware-enforced
encryption, and physical tanpering triggers a verifiable failure
state sealed in an air-gapped | edger

1. Temporal Data Sovereignty (The Digital Fuse)

To secure data in transit via Mechanical Displacenent, the VCN
enforces Tenporal Data Sovereignty. Encrypted data bundles contain
an unencrypted header defining strict expiration criteria (e.qg.,
time-to-live thresholds, transit duration limts). |If the physica
courier fails to reach the destination network within the defined
wi ndow, a digital fuse |ogic pernanently purges the payl oad,
structurally mtigating data capture if an asset is intercepted.

2. Post-Severance Data Custody and Entropy Flush

VWhen the Executive Anchor initiates a V=0 severance, it manages
residual data at rest. Prior to total power |loss, the Sentry Node
utilizes blind packet switching to extract critical operationa

payl oads laterally via the VCN, preserving mssion continuity.
Concurrently, the architecture executes an Active Physical Entropy
Flush. 1t injects a localized voltage spike into the conpronised
asset’s volatile nenory (VRAM, obliterating |localized data to defend
agai nst post-nortem physical extraction attacks.

I nformati ve References

[ GREEN- FRAVEVORK]

I nternet Engi neering Task Force, "draft-ietf-green-
f ramewor k- 00" .
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