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Abst r act
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mechani sm for | Pv6 over Low Power Wrel ess Personal Area Network
(6LOWPAN) conpression, expressed in terns of Pages and signaled by a
new Pagi ng Di spatch
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1. I nt roducti on

The design of Low Power and Lossy Networks (LLNs) is generally
focused on saving energy, which is often a very constrained resource.
O her constraints, such as nenory capacity and duty cycle
restrictions on LLN devices, usually derive fromthat primary
concern. Energy is often available only fromprimary batteries that
are expected to last for years or is scavenged fromthe environnent
in very linted anbunts. Any protocol that is intended for use in
LLNs nust be designed with a prinmary focus on saving energy, which is
a strict requirenent.

Controlling the anbunt of data transm ssion is one possible neans of
saving energy. In a nunber of LLN standards, the frane size is
limted to nmuch smaller values than the | Pv6 maxi mum transmni ssion
unit (MrU) of 1280 bytes. In particular, an LLN that relies on the
cl assical Physical Layer (PHY) of |EEE 802.15.4 [|EEE. 802.15.4] is
limted to 127 bytes per frane. The need to conpress | Pv6 packets
over | EEE 802.15.4 led to the 6LoWPAN Header Conpressi on ( 6LoWPAN- HC)
[ RFC6282] wor k

As nore and nore protocols need to be conpressed, the encoding
capabilities of the original dispatch defined in the 6LowWPAN
adapt ati on-1ayer framework ([RFC4944] and [ RFC6282]) becones
saturated. This specification introduces a new context swtch
mechani sm for 6LOWPAN conpr essi on, expressed in terns of Pages and
signal ed by a new Pagi ng Di spatch nechani sm
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2. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in

[ RFC2119] .

The terminology used in this docunent is consistent with and

i ncorporates that described in "Terns Used in Routing for Low Power
and Lossy Networks" [RFC7102] and "Term nol ogy for Constrai ned-Node
Net wor ks" [ RFC7228] .

3. Updating RFC 4944

Thi s docunent adapts 6LOWPAN whil e mai ntai ni ng backward conpatibility
with | Pv6 over | EEE 802.15.4 [ RFC4944] by introducing the concept of
a "parsing context” in the 6LoWPAN parser, a context being identified
by a Page Nunber. This specification defines 16 Pages.

Pages are delinmted in a 6LOWPAN packet by a Pagi ng D spatch val ue
that indicates the next current Page. The Page Nunber is encoded in
a Paging Dispatch with the Value Bit Pattern of 11 11xxxx, where XXxXX
is the Page Nunber, O to 15, as described in Figure 1

0

01234567
R e o
| 1] 1] 1| 1| Page Nb
R ol ok I S SN e

Fi gure 1: Paging Dispatch with Page Number Encodi ng

Val ues of the Dispatch byte defined in [ RFC4944] are considered as

bel onging to the Page 0 parsing context, which is the default and
does not need to be signaled explicitly at the beginning of a 6LOWPAN
packet. This ensures backward conpatibility with existing

i mpl enent ati ons of 6LoWPAN

The Dispatch bits defined in [ RFC4944] are used in Page 0 and are
free to be reused in Pages 1 to 15. In Section 4, this specification
al | ocates sone values in Page 1 and | eaves the rest open for future
al l ocati ons.

Val ues nade avail able by this specification in Pages 1 to 14 are to

be assigned for new protocols whereas Page 15 is reserved for
Experi mental Use [ RFC5226].
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Note: This specification does not use the Escape Di spatch, which
extends Page O to nore val ues, but rather allocates another Dispatch
Bit Pattern (11 11xxxx) for a new Paging Dispatch that is present in
al | Pages, including Page 0 and Pages defined in future
specifications, to indicate the next parsing context represented by
its Page Nunber. The rationale for avoiding that approach is that
there can be multiple occurrences of a new header indexed by this
specification in a single frame and the overhead on an octet each
time for the Escape Dispatch would be prohibitive.

A Page (say Page N) is said to be active once the Page N Pagi ng
Di spatch is parsed, and it renmains active until another Paging
Di spatch is parsed.

4. Page 1 Pagi ng Dispatch

This specification defines sone special properties for Page 1,
detai |l ed bel ow

The Dispatch bits defined for LOAPAN | PHC by the "Conpression
Format for |Pv6 Datagrans over |EEE 802.15. 4- Based Networks"

[ RFC6282] are defined with the sane values in Page 1, so there is
no need to switch context fromPage 1 to Page O to decode a packet
that is encoded per [RFC6282].

Mesh Headers represent Layer 2 information and are processed
before any Layer 3 information that is encoded in Page 1. |If a
6LOWPAN packet requires a Mesh Header, the Mesh Header MJST al ways
be placed in the packet before the first Page 1 Pagi ng Di spatch,

i f any.

For the same reason, Fragnment Headers as defined in [ RFC4944] MJST
al ways be placed in the packet before the first Page 1 Pagi ng
Di spatch, if any.

The NALP Dispatch Bit Pattern as defined in [RFC4944] is only
defined for the first octet in the packet. Switching back to Page
0 for NALP inside a 6LOWPAN packet does not neke sense.

As a result, there is no need to restore the Page 0 parsing
context after a context was switched to Page 1, so the value for
the Page 0 Pagi ng Dispatch of 11 110000 nay not actually occur in
t hose packets that adhere to 6LOWPAN specifications avail abl e at
the time of witing this specification.
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5. Security Considerations

The security considerations of [RFC4944] and [ RFC6282] apply.
6. | ANA Consi derations
6.1. Page Switch Dispatch Types

Thi s docunent allocates 16 val ues for "Page switch" fromthe

"Di spatch Type Field" registry that was created by [ RFC4944]. The
al l ocated values are from 11 110000 through 11 111111 and represent
Page Numbers O through 15 as discussed in this docunent.

6.2. New Columm in Dispatch Type Registry

Thi s docunent extends the "Di spatch Type Field" registry, which was
created by [ RFC4944] and updated by [RFC6282], by adding a new col umm
call ed "Page".

Thi s docunent defines 16 Pages, "Page 0" to "Page 15"
The preexisting registry content is assigned to "Page 0"

Thi s docunent al so associates the Dispatch type field values that are
al | ocated for LOAPAN | PHC by [ RFC6282] to Page 1. These val ues range
from 01l 100000 through 01 111111 and have the same definition in Page
1 as they do in Page 0; as a result, Page 0 and Page 1 are grouped
together in the registry for this range.

Val ues ranging from 00 000000 to 11 101111 in Page 15 (that is, all
of Page 15 except the space used for Page switch) are reserved for
Experi mental Use [ RFC5226] and shall not be assigned.

Figure 2 represents the updates to the registry as descri bed above.

Refer to <http://ww. iana. org/assi gnments/_6l owpan- par aneters> for
the conplete |ist of updates.
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Bit Pattern | Page | Header Type | Reference |
B s o o S e i i s St R T S R S O S S e sl it TR SR R S S R S
| 0 | NALP | RFC 4944,

|
| | | this docunent |
B T s i e T s S S ik i i S
00 XXXXXX | 1-14 | Unassignhed | |
SRR S SR SN SR SR S S S S N S S S S S S S S
| 15 | Reserved for | this docunent |
| | Experinmental Use | |
B T T i i S S o S T ai i S S I S S S S T i
| 0 | ESC | RFC 6282, |
| | | this docunent |
B R E e s s i i o e R E
|
|
|
|

01 000000 | 1-14 | Unassignhed |
B R ik i I R S e R i i i T e S S S e e
| 15 | Reserved for | this docunent

| | Experinental Use |
B R el s i e s T i I S e e i I S R S

B s o o S e i i s St R T S R S O S S e sl it TR SR R S S R S
| 0-1 | LOAPAN_I PHC | RFC 6282, |
| | | this docunent |
B T s i e T s S S ik i i S

01 1IXXXXX | 2-14 | Unassignhed | |
SRR S SR SN SR SR S S S S N S S S S S S S S
| 15 | Reserved for | this docunent |
| | Experinmental Use | |

B T T i i S S o S T ai i S S I S S S S T i

B R el s i e s T i I S e e i I S R S
11 11XXXX | 0- 15 | Page switch | this docunent |
B s o o S e i i s St R T S R S O S S e sl it TR SR R S S R S

Figure 2: Integrating the New Page Col um

Future assignnents in these registries are to be coordi nated via | ANA
under the policy of "Specification Required" [RFC5226]. It is
expected that this policy will allow for other (non-IETF)

organi zations to nore easily obtain assignnments.
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