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1. Introduction

YANG SID identifiers [I-D.ietf-core-sid] are designed to be globally
uni que, ensuring that any node from any YANG Data Mdel can be

unanbi guously identified without conflict across inplenentations and
depl oynents. SIDs are conpact integers, far smaller than their ASC I
pat h equi val ents, and their delta encoding in CBOR maps [ RFC9254]
further reduces the on-wre size.

However, on very constrai ned networks — such as LPWANs operating
under strict duty cycles or satellite links with tight bandwi dth
budgets — even a few extra bytes per nessage can have a significant
i npact on energy consunption and transm ssion cost. |In these
environments, the globally allocated SID val ues, which may require
two or nore bytes in CBOR encoding, can still be considered too

| ar ge.

Thi s docunent defines a nechanismfor using snmall negative integers
as private SID aliases. Negative SIDs have no nmeaning in the gl oba
al | ocati on scheme and encode in a single byte in CBOR for values in
the range -1 to -24. A device can therefore maintain a | oca

transl ation table mappi ng each official SIDto a private negative
alias, use the conpact alias in all on-air exchanges, and performthe
substitution to the canonical SID when interoperability with standard
CORECONF i npl enmentations is required.
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For reason of sinplicity this translation is purely arithmetic and
applied to the whol e nodul e.

Thi s approach is intended for closed depl oynents where both endpoints
share the same translation table and full CORECONF interoperability
is not a requirenent.

1.1. Requirenents Language

The key words “MJUST” , “MJUST NOT” , “REQURED” , “SHALL” , “SHALL NOT” ,
“SHOULD” , “SHOULD NOT” , “RECOMMENDED” , “NOT RECOMMENDED” , “MAY” , and
“OPTIONAL” in this docunent are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in al

capital s, as shown here

2. Private SID Conputation

Each YANG Data Mddel is assigned a contiguous range of globally

all ocated SIDs. The private SID translator uses that allocation to
derive a conpact negative alias for every node in the nodel according
to the follow ng formnul a:

privateSID = (offset - 1) - (current_sid - entry_point)

wher e:

* entry_point is the lowest SIDin the official range allocated to
the nodel, found in the entry-point field of the assignnent-range

list inthe .sid file ([RFC9595]).

* current_sid is the globally allocated SID of the node to be
transl at ed.

* offset is a non-positive integer that shifts the private range to
avoi d overlapping with other translated nodels (e.g., 0 for the
first nodel).

Wth offset = 0, the node whose current_sid equals entry_point nmaps
to -1, the next node maps to -2, and so on. The resulting private
SIDs forma dense sequence of negative integers starting from-1,
each encoding in a single byte in CBOR for values in the range -1 to
-24 [ RFC8949] .

The inverse translation is:

current_sid = entry_point - (privateSID - offset + 1)
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Bot h endpoi nts MJST be configured with identical val ues of

entry point and offset for the translation to be consistent. The
translation table is therefore fully determ ned by these two
paraneters together with the official SID range of the nodel

2.1. Ofset

The offset parameter allows multiple YANG Data Mddels to be
transl ated i nto non-overl apping regions of the private SID space.

The first nodul e SHOULD use offset = 0, so that its first node maps
to private SID -1 and the translated range starts at the nost conpact
encodi ng possi bl e.

When a second nodul e nust al so be translated, its offset MJST be set
so that its range does not overlap with the first nodule. If the
first nodule covers N SIDs (i.e., its official SID range has N
entries), then the second nodul e MJST use:

offset = -N

More general ly, each additional nodul e uses an offset equal to the
negative of the cumul ative nunber of SIDs already all ocated to
previously translated nodul es. This ensures that all private Sl Ds
remai n di stinct and that each endpoint can unanbi guously determ ne
whi ch nodul e a received private SID bel ongs to.

3. Processing and Interoperability

Private SID translation is a wire-encoding optim zation applied

excl usively when transmitting or receiving datastore el enents over a
constrained link. It MJST NOT be used as an internal representation
for data processing.

Any validation, conparison, augnmentation, or other processing of YANG
data MJST be perforned using the official SID values. An

i mpl ementation MUST translate incoming private SIDs back to their
official counterparts before passing data to any processing |ayer,

and MJST transl ate outgoing data to private SIDs only at the point of
serialization.

If a YANG Data Mbdel has not been configured for private SID
translation, its SIDs are transnitted as-is, using their officia
values. Translation is therefore purely opt-in per nodel

untransl ated nodel s and transl ated nodel s can coexist within the sane
message, each identified by whether the SID falls in the negative
(private) or positive (official) range.
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4. Use Cases
4.1. SCHC Managemnent

SCHC [ RFC8724] conpresses | Pv6, UDP, and CoAP headers by applying
rules stored in a Static Context shared between two entities. Wen
the Static Context needs to be updated, nmanagenent messages nust be
exchanged between these two entities.

In this deploynent, the only YANG Data Mbdel in use is the SCHC Rul e
Data Mbdel [RFC9363]. Both endpoints are pre-configured with the
same private SID translation table covering exactly that nodel, and
no other YANG nodule is expected to be exchanged over the link

There is therefore no risk of SID collision with another data nodel,
and full CORECONF interoperability with third-party inplenmentations
is not required.

The SCHC SID all ocati on [ RFC9363] has al ready been manual |y desi gned
to optimze delta encodi ng: nodes are ordered so that consecutive
siblings stay within a delta range of 23, which allows each CBOR map
key to be encoded in a single byte.

However, SCHC rul es make extensive use of identityref |eaves (field-
id, direction-indicator, matching-operator, conp-deconp-action) to
all ow easy extensibility. Unlike map keys, identityref values are
encoded as absolute SIDs, not as deltas. Even though the SCHC Sl Ds
are relatively small (around 2550-2950), each identityref value stil
requires 3 bytes of CBOR encoding. A typical rule entry contains
four such identityrefs, contributing 12 bytes per field entry in
over head.

Private SID transl ation addresses both costs: delta keys become snal
negative integers (one byte each), and identityref values mapped into
the -1 to -24 range al so encode in a single byte, reducing the per-
entry identityref overhead from 12 bytes to 4.

Note that if the Data Mddel is augnented, the additional nodes can
either be covered by a separate private SID zone defined with of fset
or left with their official SIDs.

An illustration of this translation applied to an |Pv6/ UDP/ CoAP
conpression rule is provided in Section 5.1
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4.2. PEN

Private Enterprise Nunbers (PENs) [ RFC9371] are | ANA-assigned
identifiers used by organizations to define their own private SID
ranges, following the fornmula described in [ RFC9595]. Since PENs can
reach values up to 2732, the resulting SID val ues can be very | arge
and require up to 9 bytes of CBOR encodi ng.

Even if delta encoding is used to limt the inmpact of large SID

val ues, the base SID still appears in full at |east once per nessage.
The cost nmay therefore be significant for short nessages such as
FETCH or i PATCH requests.

4.3. O her SDGCs

SID ranges are allocated globally by | ANA foll owi ng [ RFC9595]. The
| ETF receives the first mllion values (1 to 999,999). Wthin this
range, nost | ETF YANG Data Mddels are assigned SIDs in the | ow
thousands, requiring at nbost 3 bytes of CBOR encodi ng per absolute
val ue, and benefiting fromsingle-byte delta keys within a well -
order ed nodel .

O her Standards Devel opnent Organi zations (SDOs) such as ETSI, 3GPP,
or oneM2M recei ve ranges starting in the mllions. Their SID val ues
imedi ately require 5 bytes of CBOR encoding for absol ute references,
and even delta keys spanning tens of thousands of positions may cost
3 to 5 bytes. This represents a significant overhead for any

depl oynent over constrai ned networks — precisely the environnents
where those SDCs are often active (e.g., NB-10T, LoRaWAN, or Zi gbee-
based managenent).

Private SID translation levels this asymretry: regardl ess of where a
SID range falls in the global allocation, the entire nodel can be
remapped to a dense set of snall negative integers, giving any SDO
the sane on-wire efficiency that the | ETF enjoys by virtue of its
early allocation.

5. SID Allocation Strategy

The ordering of nodes within the official SID range directly

determ nes which private SIDs they receive. Since the fornula maps
the node at entry point to offset - 1 (e.g., -1 when offset=0),
entry point+l to offset - 2 (e.g., -2), and so on, nodes that appear
most frequently in on-wire messages SHOULD be all ocated the | owest
offsets fromentry_point so that they receive the smallest private
SIDs and benefit from single-byte CBOR encoding (values -1 to -24).

Toutain Expi res 3 Decenber 2026 [ Page 6]



I nternet-Draft private-sid-translation June 2026

For a YANG Data Model containing identityref |eaves, the val ues of
those identities are the elenments that appear nost often in
serialized instances. The SID allocation SHOULD t herefore place the
nost-used identity values at the begi nning of the range, ahead of
structural nodes and | ess-frequent identities.

5.1. Exanple: SCHC Rul e Data Mdel

In the SCHC Rul e Data Mddel [RFC9363], every conpression rule entry
contains at |east one Matching Operator (MD), one Conpression/
Deconpression Action (CDA), and a Field Length function. These three
categories of identityref appear in every field descriptor of every
rule and are therefore the nost bandw dth-sensitive val ues.

The allocation for the SCHC Rul e Data Mbdel uses entry_point = 2551
and offset = 0. The first 24 entries (private SIDs -1 to -24) cover
MO, CDA, Direction Indicator, and Field Length identities, all
encoding in a single CBOR byte. Field lIdentifiers (FID) start at
rank 24 (private SID -25) and require two bytes, which renmains
acceptabl e since a FID appears once per field descriptor whereas M),
CDA, and FL appear in every entry.
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SID Private ldentity

2551 -1 no-equa

2552 -2 no-ignore

2553 -3 no-mat ch- mappi ng

2554 -4  no-nmnsb

2555 -5 cda-not-sent

2556 -6 cda-val ue-sent

2557 -7 cda- mappi ng- sent

2558 -8 cda-lsb

2559 -9 cda-conpute

2560 -10 cda-deviid

2561 -11 cda-appiid

2562 -12 di-bidirectiona

2563 -13 di-down

2564 -14 di-up

2565 -15 fl-length-bits

2566 -16 fl-length-bytes

2567 -17 fl-token-length

2568 -18 fl-variable

2569 -19 fl-variable-bits

2570 -20 (reserved)

2571 -21 space-id-coap

2572 -22 (reserved)

2573 -23 (reserved)

2574 -24 (reserved) < last single-byte encoding
2575 -25 fid-ipv6-version

2576 -26 fid-ipve-trafficclass
2577 -27 fid-ipve-trafficclass-ds
2578 -28 fid-ipve-trafficclass-ecn
2579 -29 fid-ipv6-flow abe

2580 -30 fid-ipv6-payload-Iength
2581 -31 fid-ipv6-nextheader
2582 -32 fid-ipv6-hoplimt

2583 -33 fid-ipv6-deviid

2584 -34 fid-ipv6-devprefix

2585 -35 fid-ipv6-appiid

2586 -36 fid-ipv6-appprefix

2590 -40 fid-udp-dev-port

2591 -41 fid-udp-app-port

2592 -42 fid-udp-length

2593 -43 fid-udp-checksum

Figure 1: Private SID allocation for the SCHC Rul e Data Mde
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The following figure shows an | Pv6/ UDP/ CoAP conpression rule with
private SID translation applied. Al delta keys in CBOR maps becone
negati ve because the private SID delta equal s the negative of the
official delta: p(child) - p(parent) = -(child - parent).

Identityref values (field-id, direction-indicator, matching-operator,
conp-deconp-action) are also replaced by their private SID aliases.
Target val ues are encoded as h’ hex’

The foll owi ng exanpl e shows the translation froma SCHC rule into the
private SID address space. The start of the rule in JSON is given
for clarity. The full Set or Rules contains 5 conpression rules.

The file before translation is 3994 byte |long and after translation
3057, so a conpression rate of 23 %

"ietf-schc:sche": {
"rule": [

"entry": [
{
"entry-index": O,
"field-id": "ietf-schc:fid-ipv6-version”,
"field-1ength": 4,
"field-position": 1,

"direction-indicator": "ietf-schc:di-bidirectional",
"mat chi ng-operator": "ietf-schc: no-equal ",
"conp- deconp-action”: "ietf-schc:cda-not-sent”

"target-value": |

"i ndex": O,
n Val uell : n Bg::"
}
]

"entry-index": 1,
"field-id": "ietf-schc:fid-ipv6-trafficclass",
"field-1ength": 8,
"field-position": 1,
"direction-indicator": "ietf-schc:di-bidirectional",
"mat chi ng-operator": "ietf-schc: no-ignore"”,
"conp-deconp-action": "ietf-schc:cda-val ue-sent"
"target-value": |
{
"index": O,
"val ue": "AA=="
}
]
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[{1: 0, 2: h'8e'}]},
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551, 16: 2555,
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1, -7. -12, -12: -2, -16: -6,

[{-1: 0, -2: h"00'}]},

1, -7 -12, -12: -2, -16: -9},

i, -7. -12, -12: -1, -16: -5,

[{-1: 0, -2: h 11" }]},

1, -7. -12, -12: -2, -16: -5,

[{-1: 0, -2: hff'}]},

1, -7. -12, -12: -1, -16: -5,

[{-1: 0, -2: h'2001066073015c4c’}]},
i, -7. -12, -12: -1, -16: -5,

[{-1: 0, -2: h’0000000000000005"}]},
1, -7. -12, -12: -2, -16: -6},

i1, -7. -12, -12: -2, -16: -6},

1, -7. -12, -12: -1, -16: -5,
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-9: [{-1: 0, -2: h'1633'}]},
{ 11, -2: -41, -5: 16, -8: 1, -7: -12, -12: -2, -16: -6},
{ 12, -2: -42, -5: 16, -8: 1, -7: -12, -12: -2, -16: -9,
-9: [{-1: 0, -2: h'00’}]},
{-1: 13, -2: -43, -5: 16, -8: 1, -7: -12, -12: -2, -16: -9,
-9: [{-1: 0, -2: h'00’}]},
{-1:. 14, -2: -50, -5: 2, -8 1, -7: -12, -12: -1, -16: -5,
-9: [{-1: 0, -2: h"01'}]},
{-1: 15, -2: -51, -5: 2, -8 1, -7: -12, -12: -1, -16: -5,
-9: [{-1: 0, -2: h01'}]},
{-1:. 16, -2: -52, -5: 4, -8 1, -7: -12, -12: -2, -16: -6,
-9: [{-1: 0, -2: h'00’}]},
{-1. 17, -2: -53, -5: 8, -8 1, -7: -12, -12: -3, -16: -7,
-9: [{-1: 0, -2: h' 05},
{-1: 1, -2: h 07},
{-1: 2, -2: h"45}]},
{-1: 18, -2: -56, -5: 16, -8: 1, -7: -12, -12: -2, -16: -6,
-9: [{-1: 0, -2: h'00’}]},
{-1: 19, -2: -57, -5: CBORTag(45, -16), -6: 16,
-8 1, -7: -12, -12: -2, -16: -6},
{-1: 20, -3: -21, -4: 11, -5: CBORTag(45, -18),
-8 1, -7: -13, -12: -3, -16: -7,
-9: [{-1. 0, -2: h'63},
{-1. 1, -2: hW73}]},
{-1: 21, -3: -21, -4: 12, -5: CBORTag(45, -18),
-8 1, -7: -13, -12: -3, -16: -7,
-9: [{-1: 0, -2: h8d},
{-1: 1, -2: h'8e'}]},
{-1: 22, -3: -21, -4: 12, -5: CBORTag(45, -18),
-8 1, -7. -14, -12: -1, -16: -5,
-9 [{-1: 0, -2: h'8e'}]},
{-1: 23, -3: -21, -4: 15, -5: CBORTag(45, -18),
-8 1, -7: -13, -12: -1, -16: -5,
-9: [{-1: 0, -2: h'643d30'}]},
{-1: 24, -3: -21, -4: 17, -5: CBORTag(45, -18),
-8. 1, -7. -13, -12: -1, -16: -5,
-9 [{-1: 0, -2: h'8e’'}]}],
-2: 0, -1: 5, -3: -105},

Figure 2: I Pv6/UDP/ CoAP rule with private SID translation
6. SCHC Consi derations
When SCHC [ RFCB724] is used to conpress CORECONF nessages that carry
private SIDs, the conpression rules thensel ves need to account for

the transl ati on mapping. This docunent defines a new Conpression/
Deconpression Action (CDA) to support this use case.
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6.1. sid-translation CDA

The sid-translation CDAis applied to fields that carry SID val ues
(map keys and identityref values) in a CORECONF CBOR nessage. |t
replaces the SID value in the field with its private alias, or
restores the original SID upon deconpression, according to the
transl ation paraneters configured in the rule.

The CDA takes the follow ng Function Arguments, which MAY be repeated
to cover multiple YANG Data Models translated in the sane session

<spanx style="verb">sid-fil e</spanx>. A reference to an augnented
SID file for a given YANG Data Mdel. The augnmented SID file
extends the standard SID allocation file with two additiona
pi eces of information

* *leaf types*: for each node in the nodel, the SID file records
whet her the correspondi ng YANG | eaf carries an identityref
value. This allows the CDA to identify which fields in the
CBOR encodi ng contain SID values that require translation, in
addition to the map keys that always carry SID deltas.

* **antry point and **sid range: the |owest SID value all ocated
to the nodel and the nunber of consecutive SIDs in its range.
These two val ues, already present in any standard SID file, are
used as the transl ation paraneters defined in this docunent.

<spanx style="verb">of fset</spanx>: The offset parameter for that
nodel’ s private SID translation, as defined in this docunent.
Conbined with the entry point and sid range val ues extracted from
the sid-file, it fully determines the bijective mapping between
official and private SIDs.

Each (sid-file, offset) pair describes the translation for one YANG
Data Model. When nultiple nodels are translated in the same session,
one pair per nodel is included in the Function Argunments list,
ordered by ascending entry_point.

During conpression, the residue sent for a field carrying an officia
SID that falls within a configured range is the correspondi ng private
SID. For SID values outside all configured ranges, the official SID
is sent unchanged. During deconpression, the inverse formula is
applied to recover the official SID

The foll owi ng exanpl e shows a SCHC rule entry that applies sid-

translation to the CORECONF payl oad field, using the SCHC Rul e Data
Model SID file (file.sid, offset=0):
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| R +----- e L T pepep— T \
| FID | FL | FP| DI | TV | MO | CDA |
[ ety ety e——ry —t—py ——gy pp—p———— Clp g p—p—p—p—p—(——(—(————(—————(——r
| CoAP | var | 1| bi | | ignore | sid-translation |
| Payl oad| | | | | | (file.sid, 0) |
\-mmee e a - S R e L Typepep - /

Figure 3: SCHC rule entry for CORECONF SID translation
7. Security Considerations
TODO
8. | ANA Consi derati ons

Thi s docunent requests that | ANA update the “YANG Schema |tem
iDentifier (SID)” registry established by [ RFCO595] to define the
semanti cs of negative SID val ues.

Specifically, this docunent requests the reservation of the range -1
to -1000 for use as private SIDs, as defined in this docunent. These
val ues MUST NOT be used as globally allocated SIDs. They are

i ntended exclusively for local, bilateral use between two endpoints
that have agreed on a private SID translation configuration, as
described in Section 3.

The followi ng table summarizes the requested addition to the SID
registry

[ ool e e e s et e e e e
| Range | Registration Procedure | Description | Reference

[ e s oo s s s s sl oo el el
| -1 to | Reserved | Private SID | This |
| -21000 | | (local use only) | document
+------- L I I I I A I i T ) I +

Table 1: Addition to the YANG SID Registry
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