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Abst ract

Thi s docunent specifies howto carry the Adaptive Layered Voice
Cont ai ner (ALVC) over Low Power W de-Area Networks (LPWAN) using
Static Context Header Conpression (SCHC). ALVC is codec-agnostic and
progressive: a sub-kilobit Base stream provides i nmedi ate
intelligibility while optional Enhancenent streans inprove quality
when bandwi dth allows. This docunent defines SCHC rul es,
fragmentation paraneters, and unequal error protection (UEP) so that
Base traffic is delivered pronptly and reliably, while Enhancenents
are sent opportunistically. The specification targets constrained
networks with snall payl oads, duty-cycle limts, and | oss, and does
not define a new speech coding bitstream A conpanion Internet-Draft
descri bes the codec-agnostic ALVC container, and SCHC is specified in
RFC 8724.

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 documents 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/.

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 16 April 2026

Copyri ght Notice

Copyright (c) 2025 | 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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1. Introduction

LPWAN | i nks have smal |l maxi mum payl oads, non-negligi ble | oss, and
duty or dwell-tinme limts that nake continuous voice stream ng
inmpractical. ALVC addresses this by splitting audio into a snall
Base | ayer (intelligible at sub-kilobit rates) and optiona
Enhancenent |ayers that inprove quality |later without blocking Base
pl ayback. This docunent defines a SCHC mappi ng for ALVC so that Base
traffic receives stronger protection and nore tinely delivery than
Enhancenents. SCHC is specified in [ RFC8724]. The ALVC container is
described in a conpanion draft [ALVC- Container].
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2. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 ([ RFC2119], [RFC8174]) when, and only when, they appear in al
capitals, as shown here

3. Scope

Thi s docunent specifies SCHC Rul es, fragnentation sizing, and sender
scheduling for ALVC traffic classes. It is codec-agnostic and does
not define a new speech bitstream Exanple Base profiles include
Codec?2; exanpl e Enhancenent profiles include LPCNet or Qpus, but the
mappi ng applies generically.

4. Term nol ogy
ALVC- Frane: an application-layer unit covering a time w ndow (e.g.,
20 ms) with fields: tinmestanmp (ts), layer_id (0=Base, >0=Enh),
codec_id, frag_seq/frag total, flags, and payl oad.
Base: ALVC franes with |ayer_id=0; MJST be pl ayabl e al one.
Enhancenment (Enh): ALVC frames with |layer_id>0; MAY be ignored.
UEP: unequal error protection favoring Base over Enh

5. Receiver Behavior (Sunmary)
Recei vers MUST render Base frames w thout bl ocking on Enhancenents.
When a conpl et e Enhancenment span for a time w ndow arrives, the
recei ver MIJST render that span using the highest available | ayer
(splicel/replace). Mssing or invalid Enhancenents MJST NOT i nterrupt
Base pl ayback. |Inpl enentati ons SHOULD expose application progress
events indicating the best |ayer avail able per tinme w ndow.

6. SCHC Mapping for ALVC
Separate SCHC Rul es SHALL be provisioned for Base and Enhancenent
traffic so that they can be schedul ed and protected differently. A
single Flow Identifier (e.g., CoAP/UDP tuple) may carry both cl asses
if contexts are distinguished by Rul el D

6.1. Contexts and Rul el Ds

At minimumtwo Rul el Ds are required:
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6.

* Rul el D-Base: for ALVC franes with | ayer_id=0.
* Rulel D-Enh: for ALVC franmes with |ayer_id>0.

| mpl enent ati ons MAY further subdivide Enh into nultiple RulelDs by
| ayer priority.

2. Fragmentation Paraneters

Fragnment sizing SHOULD fol |l ow regional constraints to respect dwell
or duty-limts and naxim ze goodput. The follow ng reconmendati ons
are provided:

* US915 DR3/DR4 (LoRaWAN-1i ke 125/500 kHz): application payl oad of
appr oxi mat el y 200-222 bytes per SCHC fragment i s RECOVMENDED.
Mul tiple ALVC frames may be aggregated per fragnent.

* Raw LoRa SF10 / 125 kHz: to nmmintain per-channel tinme-on-air |ess
than or equal to 0.4 s, application payload SHOULD be | ess than or
equal to approximately 29 bytes. Typically this carries one Base
frame per fragment; channel hoppi ng MJST be used between
fragnents.

6.3. Reliability and UEP

6.

Base fragments SHALL receive stronger protection than Enhancemnents:

* Base: systematic transnission plus 10-20% parity (e.g., small
block FEC) and Iimted ARQ retry under policy.

* Enh: best-effort delivery; parity OPTIONAL; no bl ocking semantics.
Loss of Enh MJUST NOT stall Base.

4. Sender Scheduling
Senders SHOULD use a slidi ng-w ndow schedul er:
repeat:
1) transnmit upcom ng Base wi ndows to sustain continuous playback
2) transmt the earliest-mssing Enhancement wi ndow(s) (ol dest-first)
3) advance wi ndow, respect dwell/duty and hop between channels
Exanpl es

*Exanmple A (US915 DR3/DR4):* An 8 s clip with Base (approxi mately
0.5-0.6 kb/s) may fit in about 3-4 SCHC fragnments of 200-222 bytes,
whi | e an Enhancenent at about 1.6 kb/s may require about 8 additi onal
fragments. Base is sent first, Enh later as capacity all ows.
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*Exanpl e B (SF10/ 125 kHz):* The same 8 s Base requires about 16
fragments of <= 29 bytes (one Base frame each), respecting <= 0.4 s
per - channel dwell and hoppi ng each packet. Enhancenents are deferred
or onitted

8. Security Considerations

ALVC franes SHOULD be protected end-to-end using an AEAD schene (for
exanpl e, ChaCha20-Pol y1305 or AES-CCM prior to SCHC fragmentation
Integrity failures in Enhancenent fragnments MJUST NOT inpact Base

pl ayback; such fragnments are discarded. Mtadata should be mnim zed
to avoi d exposing speaker identity or detailed timng beyond what is
requi red for rendering.

9. | ANA Consi der ations

Thi s docunent does not create new | ANA registries. |f a comon set
of ALVC Rul el Ds or CoAP/ SCHC identifiers is later standardized, those
will be registered in a future docunent.

10. Changes since -00

Clarified scope as codec-agnostic transport mapping for ALVC, added
explicit Base/ Enh Rul el Ds, fragnmentation sizing guidance per data
rate, unequal error protection, and sender scheduling. Added
security and exanpl es.
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