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Abst r act

Thi s docunent defines a new Rule Format for Message Aggregation
(referred to as Aggregation) within the SCHC framework. By bundling
mul ti pl e SCHC- conpressed packets into a single Aggregation Data Unit
(ADU), the mechani smreduces the nunber of transmi ssions required in
del ay-tol erant networks. The Aggregation process is triggered by
conditions such as reaching the L2 Maxi mum Transm ssion Unit (MIU),
exceedi ng a nmaxi mum del ay, or neeting a m ni num packet rate
threshold. This newrule type is backward conpatible w th existing
SCHC operations and offers an efficient solution for energy-sensitive
and asymmretric conmuni cation scenari 0sS.

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 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 docunents valid for a maxi mum 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 2 Cctober 2025.
Copyright Notice

Copyright (c) 2025 | 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 Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
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and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunent 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.
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1. Introduction

Low power, del ay-tol erant networks benefit significantly from

m nim zing the nunber of transm ssions to conserve energy. The
Static Context Header Conpression (SCHC) framework, as described in
RFC8724 (https://www.rfc-editor.org/rfc/rfc8724. htnm), already

provi des nechani sns for conpressing and fragnenting | Pv6/UDP packets
for LPWANs. This document introduces an additional SCHC Rul e
Type— Aggr egati on—whi ch enabl es the bundling of multiple SCHC
compressed packets into a single Aggregation Data Unit (ADU). The
Aggregati on mechanismis particularly beneficial when latency is
acceptabl e in exchange for reduced network traffic and inproved
energy efficiency.

2. Aggregation Overview

In the proposed architecture, an application packet is first
processed by the SCHC Conpression nodule. The conpressed packet is
then passed to the Aggregation nodul e, which appends an Aggregation
Rul el D and a size field to the conpressed payl oad. Miltiple such
packets are concatenated into one ADU. The ADU is transnmitted to the
| ower |ayers based on one or nore of the follow ng triggers:

* MIU Threshol d: Wien the cunul ative size of aggregated data reaches
the L2 Maxi mum Transm ssion Unit.
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*  Maxi mum Del ay: When the waiting tine in the aggregation buffer
exceeds a configured maxi num del ay.

* M ni mum Packet Rate: \Wen a periodic condition (e.g., a
transm ssi on schedul ed once per day) is net in lowtraffic
scenari o0s.

3.  SCHC Aggregation Rule Specification
The Aggregation Rule defines the packet format and processing steps

for bundling SCHC-conpressed packets. The following figure
illustrates the structure of an Aggregation packet:

|------ SCHC Aggregation Header ------------- | -- SCHC Compressed Payl oad ---|

[------- RulelD ------- |-- Size Field ------- |

R R o e e e e m oo oo o e e e e e e e e e +
~~~~~~~~~~~~ +

| Aggregation RulelD | Size Field (N bits) | Conpressed Packet Payload | (Optional add
ti onal segnents)

B Fomm e oo - Tt o e e e e e e e e m e e +
~~~~~~~~~~~~ +

Figure 1. SCHC Aggregation Packet Format
Each aggregated segnment contains:

* Aggregation RulelD: A unique identifier indicating that the packet
has under gone aggregation

* Size Field: An Nbit field (with N defined in the SCHC Context)
specifying the length in L2-words of the conpressed payl oad.

*  Conpressed Payl oad: The output fromthe SCHC Conpression process.
Addi ti onal SCHC-conpressed packets are concatenated using the sane
"Size Field + Conpressed Payl oad" structure. Note that there is no
need fo Aggregation Rulel D for the subsequent packets in one ADU
3.1. Aggregation Triggers
The Aggregation nodul e nai ntains a buffer of conpressed packets and
transmts the ADU when one or nore of the following conditions is
met :

* MIU Threshold: The total size of the ADU equal s or exceeds a
threshold, e.g. equal to the L2 MIU

*  Maxi mum Del ay: The tinme a packet renmains in the aggregation buffer
exceeds a preconfigured maxi mnum del ay.

Pel ov Expires 2 Cctober 2025 [ Page 3]



Internet-Draft SCHC Rule Format for Message Aggregation March 2025

* M nimum Packet Rate: A periodic trigger (e.g., transmtting at
| east once per day) ensures that packets are not del ayed
indefinitely in lowtraffic conditions.

4. Operational Considerations

The Aggregati on mechani smoffers significant energy savings by
reduci ng the nunber of transm ssions; however, it introduces several
trade-of fs:

* Delay versus Efficiency: Wile aggregation reduces transni ssions,
it inherently introduces additional delay. This is acceptable in
del ay-tol erant networks but mnust be carefully tuned to neet
application requirenents.

* Error Recovery: Loss or corruption of an ADU can affect nultiple
SCHC packets sinultaneously. |nplenentations nust include
strategies for error detection and potential recovery of
aggr egat ed dat a.

* Buffer Managenent: Efficient management of the aggregation buffer
is crucial to ensure that packets are aggregated and transnmitted
in atinely manner, especially under fluctuating network
condi tions.

5. Fl ow Di agram

The following diagramillustrates the data flow from SCHC Conpressi on
to Aggregation and subsequent transm ssion:

dememmememeeaaaas + T + T
| Application | ---->] SCHC Conpression | ---->] SCHC Aggregation
| Data Packet | | (Conpressed Dat a) | | (Aggregation Buffer)
R + o e e e m oo oo + M M
I
%
T +

| Lower Layers (L2) |
| Transm ssion of ADU |

Figure 2: Data Flow for SCHC Aggregation

Note that the PDU of the SCHC Aggregation can be sent to other SCHC
processes.
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6. Security Considerations
Aggregating multiple SCHC conpressed packets into a single ADU can
i ncrease the inpact of packet interception or corruption. To
mtigate these risks, the integrity nechani sns enpl oyed during SCHC
Conpressi on nust be extended to cover the entire ADU. |n addition,
i mpl emrent ati ons shoul d:
* Apply end-to-end integrity checks on the aggregated data.

* Consider mechanisns to detect and recover frompartial data | oss
in an ADU

7. | ANA Consi derations
No | ANA Consi derati ons.

8. Examples and Use Cases

8.1. Exanple: Periodic Sensor Data Aggregation
In a sensor network, individual sensor readings are first conpressed
usi ng SCHC Conpression. The Aggregation nodul e then collects these
conpressed packets over a period (e.g., one day) and bundl es them
into an ADU. This reduces the nunber of uplink transm ssions,
t hereby conserving energy whil e accomodati ng del ay-t ol erant
reporting.

8.1.1. Exanple: MIU- Triggered Aggregation
In scenarios with higher traffic, nultiple SCHC conpressed packets
are buffered until their conbined size approaches the L2 MIU. The
ADU is then transmtted i medi ately, optim zing channel usage and
reduci ng over head.

9. References
The foll owi ng docunments are referenced in this draft:
* RFC8724 (https://ww.rfc-editor.org/rfc/rfc8724.htm): SCHC

Framewor k for Conpression and Fragnentation of |Pv6/UDP Packets
for LPWANSs.

10. Nor mat i ve Ref erences
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