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Main goal

fmmmm - + o +
| CoAP, other| | CoAP, other|
fmmmm - + o +
| UDP, other | | UDP, other |
fmmmm - + o +
|  IPve | |  IPvE |
fmmmmm - + Fmmmmmm +
| 6LOWPAN HC | | SCHC HC | <-- NEW
fmmmmmm————-- + fmmmmmmm———a +
| 6LOWPAN Frag]| |6LoWPAN Frag|
fmmmmmm————-- + fmmmmmmm———a +
| 802.15.4 | | 802.15.4 |
fmmmm - + o +
Traditional SCHC-based

SCHC (RFC 8724) exploits a priori knowledge of header field values
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Status

WG adoption
e draft-ietf-6lo-schc-15dot4-00

— Same content as draft-gomez-6lo-schc-15dot4-05

* InJanuary 2023

 Version -03

* Several additions and updates
* Aims to address the comments from Kiran and Georgios

* Version -04

* Incorporates feedback from the SCHC WG interim
— October 17
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1. Introduction

* Typical UDP-compressed header (RFC 6282)

* OLD:
— 4 bytes
* NEW:
— 2 to 4 bytes

 Typical IPv6/UDP-compressed header (RFC 6282)
e OLD:

— 6 bytes (link-local addresses)
— 7 bytes (global addresses)

* NEW:

— 4 to 6 bytes (link-local addresses)
— 5to 7 bytes (global addresses)



3.1.2. Transition protocol stacks (I/Il)

e RFC 8824 enables SCHC HC for CoAP:

o m - +

| CoAP |
fmmm e + oo +
| CoAP | | scHC |
Fommmmmm e m + Fmmmmmmmm e +
| scHC | | DTLS |
Fmmmmm e + o m - +
| UDP | | UDP |
Fommmmm e + o m - +
| IPve | | IPve |
Fommmmm e + o m - +
| 6LOWPAN HC | | 6LOWPAN HC |
fmmm e + oo +
| 6LOWPAN Frag| | 6LOWPAN Frag|
Fommmmmm e m + Fmmmmmmmm e +
| 802.15.4 | | 802.15.4 |



3.1.3. Transition protocol stacks (11/1l)

* Currently enabled by this document...

e ... but the SCHC architecture draft may actually
enable it in the future:



3.3. Single-hop communication

* |f the two endpoints are single-hop neighbors

* Both endpoints MUST store the Rules for their
communications

e Same frame format as in Section 4.1
— Same as for Straightforward Route Over

| SCHC Dispatch | Cmprd Header | Payload | Faddlng |
Fmmmmmmm e ma Hmmmmmmmmmm oo Hmmmmm - + +



3.4. Multihop communication

* New acronyms for Route-Over:
e Straightforward Route-Over (SRO)
 Tunneled, RPL-based Route-Over (TRO)
* Pointer-based Route-Over (PRO)



3.4.1. SRO

Rules storage
— All routers MUST store all the Rules

— A host MUST store the Rules for its communication with
other endpoints

Host E
/
(RuleID 1) +-------- +
(RuleID 2) --- |Internet|
(RuleID 3) / +-------- +
6LBR ---------
/ \
/ \
6LR BLR -=-=-=-=-----mm- + Pair of endpoints
(RuleID 1) | | (RuleID 1) | RuleID 1: A, B
(RuleID 2) | | (RuleID 2) | RuleID 2: A, C
(RuleID 3) | | (RuleID 3) | RuleID 3: A, E
| I |
Host A Host B Host C
(RulelID 1) (RuleID 1) (RuleID 2)
(RuleID 2)

(RuleID 3)



3.4.2. TRO (I/11)

Rules storage

— A node MUST store the Rules for its communication with
other endpoints

— A 6LBR MUST store all the Rules in use in the network

Host E
/
(RuleID 1) e +
(RuleID 2) --- |Internet|
(RuleID 3) / e +
6LBR ---------
/ \
/ \
6LR BLR ------==---- - Pair of endpoints
(no Rules) | | (no Rules) | RuleID 1: A, B
| | | RuleID 2: A, C
| | | RuleID 3: A, E
| | |
Host A Host B Host C
(RulelID 1) (RuleID 1) (RuleID 2)
(RulelID 2)

(RuleID 3)



3.4.2. TRO (I1/1)

 New figure (and text) to illustrate the concepts in TRO

— Similar to RFC 9008:

-+
|
Z |
+--m——- -t
| 6LBR |
--|(root) [--------

-+
+
R
A
L

| INTERNET |--------
R

Femm -



3.4.3. PRO

Rules storage

— A node MUST store the Rules for its communication with
other endpoints

— A 6LBR MUST store all the Rules in use in the network for
communication with external nodes

Host E
/
$----m - +
--- |Internet]
(RuleID 3) / e LR +
6LBR ---------
/ \
/ \
6LR BLR ---==---oo-- + Pair of endpoints
(no Rules) | | (no Rules) | RuleID 1: A, B
| RuleID 2: A, C
| | | RuleID 3: A, E
| | |
Host A Host B Host C
(RuleID 1) (RuleID 1) (RuleID 2)
(RuleID 2)

(RuleID 3)



4.5. Summary

* Updated and relocated

Fmmmm - T +
| Single-hop | Multihop |
Fmmm e e T T +
| | Route-Over | Mesh-Under |
| Fomm - Fommmm i m o Fommm o Fommm o +
| |  Ssro | TRO PRO | |
Fmmmmmmmmma oo Hmmmmmmm e Fmmmmmmmmm e Fmmmmmmmmme e Fmmmmmmmmm o +
| SCHC Dispatch| SCHC Disp |IP-in-IP, 6LoRH, |SCHC Ptr Disp,| Mesh Headers, |
| | | SCHC Dispatch | SCHC Pointer | SCHC Dispatch|
Fmmm e Fmmm - oo T T +
| see 4.1 | see 4.1 | see 4.2 | see 4.3 | see 4.4 |
Fmmmm - Fmmm - e Fmmm e Fmmmm e +
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SCHC header

e “SCHC header” is now a concept defined in draft-ietf-
schc-architecture

— Updated all previous “SCHC Header” instances

— OLD:
{========--- IEEE 802.15.4 frame payload ---------- >
{===-- SCHC Packet ----- >
e e e e e +--------- + - - - -+
| SCHC Dispatch | SCHC Header | Payload | Padding |
e il +-mmmmmmmm - +--mm----- + - - - -+
— NEW:
{e=mmm—————- IEEE 802.15.4 frame payload ---------- >
{-==-=--- SCHC Packet ----- >
e e R e e +q-------- + - - - -+

| SCHC Dispatch|| Cmprd Header | |Payload | Padding |
Fmmmmmm e Hmmmmmmmmmeaas S EET TR + - - - - 4




Next steps

* Ensure alignment with SCHC architecture draft

* Provide further details on RulelID management

* E.g. when a RulelD needs to be unique within the
SCHC over 15.4 network

* Complete the examples in Appendix A



Comments/Questions?
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Assumptions:

I t d t' Best case, global addr.
NTroauction CoAP
a) No header options
. b) Table 6, RFC 8824
* IPv6/UDP/COAP header size ’
IPv6/UDP CoAP TOTAL
(bytes) (bytes) (bytes)
a) b) a) b)
No compression 48 4 16 52 64
6Lo(WPAN) - RFC 6282 7 4 16 11 23
SCHC - RFC 8724, 8824 1 1 1 2 2

* SCHC: static context, a priori knowledge of header field values

* Theoretical battery lifetime improvement over IEEE

802.15.4 by a factor up to >2

e Actual improvement will be lower, depending on device HW,
MAC/adaptation/application layer settings, payload size,

network topology, etc.




Introduction (ll)

* Maximum battery lifetime improvement factor

 Short MAC addresses, intra-PAN

 E.g.a battery-operated sensor that periodically sends a
message over |[EEE 802.15.4

2.2

1.8

1.4

1.2

Maximum improvement factor

1

>

2 -

E

1.6 -

-]

—+—Star topology, no CoAP options
—<— Star topology, Table 6 (RFC 8824)
—+—Mlesh Under, no CoAP options

—-<—Mesh Under, Table 6 (RFC 8824)

0

8 10 12 14 16 18 20 22 24 26 28 30

CoAP payload size (bytes)

NOTE: actual
improvement
will be lower
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