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Abst ract

Thi s docunent specifies architectural guidelines for dynamically
stacking and routing SCHC processes in constrained networks. It
details how i ndependent SCHC nodul es can be composed into processing
chains that adapt to PDU attributes. For instance, SCHC Conpression
may trigger SCHC Fragnentation when the conpressed PDU exceeds the L2
MIU, or alternatively, trigger SCHC Aggregation. For traffic that is
not delay tolerant, a direct routing from SCHC Conpression to SCHC
Reliability Fragnmentation is provided. Subsequent processing by SCHC
FEC Fragnent ati on nodul es ensures robust error correction. This
nmodul ar approach pronotes scalability and flexibility within the SCHC
f ramewor k.
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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-
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Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay 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 8 August 2025
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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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1. Introduction

RFC8724 defines the SCHC franmework for compressing and fragnenting

| Pv6/ UDP packets in | ow power, constrained networks. While the
speci fication addresses individual processes, many depl oynent
scenarios require multiple SCHC processes to be chai ned based on the
properties of the PDU. This docunent presents architectura

gui delines to dynamically stack and route SCHC processes, enabling
opti mal handling of PDUs through configurable processing chains.

2. Architectural Overview
The proposed architecture is built upon two core principles:
*  Mbdul ar Conposition: Each SCHC process (e.g., Conpression,
Fragment ati on, Aggregation) is an independent nmodule with clearly

defined interfaces for exchanging nmetadata such as PDU size, delay
sensitivity, and error correction paraneters.
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Dynami ¢ Routing: A central Process Router eval uates incom ng PDUs
agai nst operational criteria (e.g., PDU size relative to the L2
MIU, aggregation requirenments, delay tolerance) and directs them
t hrough the appropriate processing chain.

This design ensures that the SCHC franework can be adapted in rea
time to diverse network conditions and application requiremnments.

3. Process Stacking and Routing Reconmendati on

Qperators may configure SCHC processes in various sequences. Typica
chai ns i ncl ude:

*

Pel ov

Conpr essi on and Fragnentati on Chain:
1. SCHC Conpression reduces header overhead.

2. If the conpressed PDU exceeds the L2 MIU, the Process Router
directs it to SCHC Fragmentation

3. Each fragnment is then passed to SCHC FEC Fragnentation for
error correction.

Conpressi on and Aggregation Chain:
1. SCHC Compression is applied.

2. If multiple small PDUs can be conbined, the Process Router
forwards the conpressed output to SCHC Aggregation

3. SCHC Reliability Fragmentation is invoked to ensure reliable
delivery.

4. Finally, SCHC FEC Fragnentation is applied to the resulting
fragnments.

Direct Reliability Chain for Non-Del ay-Tol erant Traffic:

1. SCHC Compression is executed on the PDU

2. For traffic that is not delay tolerant, the Process Router
bypasses internedi ate processing steps and directs the
conpressed PDU directly to SCHC Reliability Fragmentation.

3. SCHC FEC Fragnentation is then applied to incorporate error
correction.

This streamined path m ninizes processing delay, catering to
applications where latency is a critical paraneter.
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4. Schemas

4.1. Process Stacking Overview
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Figure 1. Overview of SCHC Process Stacking and Routing
4.2. Detailed Routing Logic Schema
5. Operational Considerations

The architecture ensures:

* Interface Consistency: Standardi zed netadata exchange between
modul es (e.g., PDU size, delay tolerance, error correction
paraneters) ensures seanl ess handovers

* Dynam c Adaptation: The Process Router can adjust routing

deci si ons based on real-tine network conditions, including MU
constraints and delay sensitivity.
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* Scalability: The nodul ar design all ows additional SCHC processes
to be integrated with m nimal inpact on existing chains.

6. Security Considerations

The nodifications introduced by dynam c process stacking do not alter
the fundamental security mechani sms of SCHC as defined in RFC8724.

I mpl enent ati ons nmust protect the metadata exchanged between nodul es
and ensure that the decision logic within the Process Router is
resilient against unauthorized mani pul ation

7. 1 ANA Consi derations
No | ANA Consi derati ons.
8. Exanmples and Use Cases
8.1. Exanple 1. Conpression and Fragnentation

A compressed PDU that exceeds the L2 MIU is routed to SCHC
Fragnentation. Each fragment is then processed by SCHC FEC
Fragmentation to add error correction, ensuring reliable delivery
despite potential |osses.

8.2. Exanple 2: Conpression and Aggregation

For scenarios requiring the conbination of nmultiple small PDUs, SCHC
Conpression is foll owed by SCHC Aggregation. The aggregated out put
is then forwarded to SCHC Reliability Fragnentation to provide
recovery capabilities, with SCHC FEC Fragnentation applied
subsequent|y.

8.3. Exanple 3: Direct Path for Non-Del ay-Tol erant Traffic

In applications with strict delay constraints, the processing chain
is stream ined. After SCHC Conpression, the Process Router directs
non-del ay-tol erant PDUs directly to SCHC Reliability Fragmentation,
bypassi ng the aggregati on and conventional fragmentation steps. SCHC
FEC Fragnentation is then applied to incorporate error correction
with minimal |atency overhead.
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Figure 2: Direct Routing for Non-Del ay-Tolerant Traffic
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