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Figure 1: Address/Prefix assigmnment sequence.
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Figure 1: Address/Prefix assignment sequence.

Went back from “ratification” to

1.

“registration”

Nodes send an explicit .
requests for an address/prefix
to the chosen 6LR/6LBR.

2. The 6LR/6LBR assigns the
address/prefix based on the
AAF.

3. Depending on the specific

technology and algorithm in
use, the 6LR/6LBR will

« implicitly register this .
gsL?\llgnment to the requesting

« indicate to the 6LN that an
explicit registration of the
assigned address/prefix is
necessary to confirm its use.
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Figure 2: Generic Address Assigmment Option format.

R: 1-bit flag for Ratification requested. It MUST be initialized to
@ in NS{GAAD) messages by the requester and MUST be ignored by the
receiver. The GLR/SLER replying to the request with an MA(GAAD)

message MAY set this bit to indicate that it requests a
confirmation that the address/prefix is accepted and will be used.
When the reguester receiwves an MA{GAAD) message with this bit set,
it MUST explicitly register the receiwved address/prefix teo the
same &LR using the procedures defined in [RFCES@5],

[I-D.ietf-elo-prefix-registration], and [RFC968G], accordimg to
the type of the assigned address/prefix.

€: 1-bit flag for Crypto-ID used for ROVR as defined [RFC28928] and

[I-D.ietf-elo-updating-rfc-8928].
ROVR field contains a Crypto-ID.

This flag MUST be set when the

*pr* 1-bit flag for explicit Registration being requested.
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Fipure 2: Generic Address Assignment Opticn (GAAD) format.

It MUST
be initialized to @ in Neighbor solicitation (NS) message by the
requester amd MUST be ignored by the receiver. The GLR/GLER
replying toc the request with an Neighbor Advertisement (WA}
message MAY set this bit to indicate that it requests a
confirmation that the addressfprefix is accepted and will be used.
When the GLR/ELEBR sets the R-flag in a NA{GAAD) message, it
indicates that no registration state has been created and that the
requester MUST explicitly register the recelved address/prefix to
the same &6LR using the procedures defined im [RFC8585],
[I-D.ietf-Elo-prefix-registration], and [RFC988S], according to
the type of the assigned address/prefix. Whem the ELRSELBR does
not set this R-flag, it implicitly indicates that the assigned
address/prefix has been also registered and state created as
specified im [RFC8585], [I-D.ietf-slo-prefix-registration], and

[RFC3E8R5], accordimg to the type of the assigned address/prefix.
In the event that the &LN does mot want to use the allocated
address/prefix, it can de-register the allocation by sendimg an
NS{EARD} setting registration lifetime to zero, as defined in
[RFCE5@5].

*C:* 1-bit flag for Crypto-ID used for ROVR as defined [RFCS923] and
[I-D.ietf-Elo-updating-rfc-8928]. This flag MUST be set when the
ROVWR field contains a Crypto-ID.

« R-flag stands (again) for
“Registration”

« If set, it indicates that an
explicit Registration is
requested before using the
assignment because the
6LR/6LBR did not create any
registration state

« If not set, implicitly indicates
that registration state has
been created.

« |f 6LN does not want to use
the Address/Prefix it de-
registers with an NS(EARO)
with lifetime equal zero.
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+

+

.

.

-

o

5] 1 2 3
122453578938 123458789%R812245783858581
B T STt o s T ST S U SO S S S

Length | Status | Opaque

FotaFatata tatatatatetatateatatatatatatatatatatatatatat
|®|C|Rswd | marF | Assignment Lifetime

B B T e . e S SO S
~ Registration Ownership Verifier (ROVR) -~
B T T T S T ST S R ST SO
| Address/Prefix |
| (128 bits) |
B D e T s s T N S S R S S

Fipure 2: Generic Address Assignment Opticn (GAAD) format.

*pfxLen:* 7-bit unsigned imteger. It indicates the lemgth of the
prefix in bifts.

*Address/Prefix:* 128-bit IPve address/prefix. This field MAY be
present in N5{GAAD) request messages to indicate the prefix from
which the address or sub-prefix has to be derived. If not present
in Ws(GAACQ) message, it means that the returned address is
implicitly wsed con the imterface used to send the reguest. This
field MUST be present in MA{GAAD) message that returm a successful
address/prefix allocaticn, but MUST WOT be present im case of
error.

In order to handle
prefixes a 7-bit field
indicating the prefix
length has been added

Address/Prefix field MAY
be now present in
NS(GAAQO) messages to
indicate from which prefix
to assign the address or
sub-prefix

In NA(GAAOQO) messages it
indicates actual length of
the prefix



Main Changes -07: Optimization Clarification

5.2. Message Exchange Optimization

Prefix/address requests utilize WS/NA tramsactions, similar to
prefix/address registration. To minimize the number of transaction
GAAD MAY be used at the same time like the EAROC opticn. In cther
words GAAD can be piggybacked on other transactions, hence it does
not necessarily introduce additional MS/NA transacticns. For
instance, it can be piggybacked in an link-layer address
registration, as shown in Figure 5. In this case the returning
NA{GAAD+EARD} will contain am address directly appended in GAAD,
namely the offered prefix/address.

STEP
BLHN GLR
I I
1. e N5 with address Registration ----» |
{EARD + SLLAD + TLLAOD + GAAD) |

I

I I
20 | ¢---- WA with address Registration ----

| (EARD with status + SLLAC + GAAD) |
I I

Figure 5: Message sequence when GAAD is piggybacked onm a link-layer
registraticn transaction.

Message Exchange Optimization

preftix/address Request Phase

" - ST 1ze MNS/MA transactions for the link-
local address registration [RFCE585]. In this specification, for
prefix/address Regquest procedure utilize anm additional NS/MA
transactions. To minimize the number of transactions, GAAD MAY be

used tegether with the EARC option during address registration phase.

This piggvbacking approach provides flexibility and maintains
compatibility with existing specifications [RFCE585]. In response
the NA message will contain GAAD. Figure 5 illustrates the GAsD
piggybacked within a link-layer address registration reguest and
response.

MA(EARD with Status + SLLAO + GAAD) |

STEP
ELN ELR/GLER
| I
| Address Registration Request |
I e > |
| NS{EARD + SLLAD + GAAD) |
| I
| Address Registration Response |
“o || deemomsescsosssosms——coomm——oooom—mmooeo |
|
|

Better separate the two
possible optimization for
messages exchange:

 Piggyback GAAO in an
address registration
exchange (e.g. when
registering a link-local
address)

 Piggyback GAAO in

RS/RA exchange

* If not supported RA
will not contain GAAO



Main Changes -08: Lots of text improvement

‘ *PfxLen:* 7-bit unsigned integer. It indicates the length of the

prefix in bits.

5.3.

-
| *Address/Prefix:*

error.

Message Exchange Optimization

There are two ways to optimize the prefix/address Request Phase

o
| icknowledgements

128-bit IPvé address/prefix.
\ present in NS(GAAOQ) request messages to indicate the prefix from
which the address or sub-prefix has to be derived.
‘ in NS(GAAO) message, it means that the returned address is
implicitly used on the interface used to send the reguest.
‘ field MUST be present in NA(GAAO) message that return a successful
‘ address/prefix allocation, but MUST NOT be present in case of

*pfxLen:* 7-bit unsigned integer. It indicates the length in bits
of the address/prefix carried in the option.

This field MAY be
If not present

This
the request.

5.3. Message Exchange Optimization

*Address/Prefix:*
present in NS(GAAO) request messages to indicate the prefix from
which the address or sub-prefix has to be derived.
in an NS(GAAD) message, it means that the address returned in an
NA(GAAD) message is implicitly used on the interface used to send

This field MUST be present in NA(GAAO) messages that

return a successful address/prefix allocation, but MUST NOT be

present in case of error.
the leftmost bits are used for its encoding according tc the
length field, the remaining bits are set to zero.

128-bit IPvé address/prefix. This field MAY be

If not present

when the field is used return a prefix,

There are two ways to optimize the prefix/address Request Phase: GAa0

with Address Registration and GAAO with Router Discovery.
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Introduction

Low Power and Lossy Networks (LLNs) have adapted the design of
Internet protocols to more constrained envircnments, by taking into
consideration of energy saving, limited memory capacity, and duty
cycling of the LLN devices, as well as low-power lossy transmissions.
Since the wireless interface is a major energy drain, protocols
aiming at being deployed over LLN must be designed in such a way to
reduce as much as possible transmissions, allowing to turn off the
radio interface or put the interface or the whole node in the
sleeping mode.

IPvé Neighbor Discovery has been also adapted to the LLN environment
in [RFC6775], later updated by [RFC85eS5], [RFC8923], and [RFCS9e1e].
The target being to design protecols that reduce energy consumption,
especially in LLNs, though in general their design could be applied
in any context targeting lowering carbon emissions. In particular,
interface address assignment relies on address auto-configuration
(such as Stateless Address Autcconfiguration (SLAAC)[RFC4852]), since
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1.

mechanism.

specification more integrated with existing specifications.

Introduction

Low Power and Lossy Networks (LLNs) have required adapting the design
of Internet protococls to more constrained environments, by taking
into consideration energy saving, limited memory capacity, and duty
cycling of the LLN devices, as well as low-power and lossy
transmissions. Since the wireless interface is a major energy drain,
protocols aiming at being deployed over LLNS must be designed in such
a way to reduce as much as possible transmissions and idle listening,
allowing to turn cff the radio interface or put the interface or the
whole node in the sleeping mode.

IPv6 Neighber Discovery has been also adapted to the LLN environment
in [RFC&6775], later updated by [RFC85@5], [RFC8929], and [RFCSe1e].
The target has been to design protocols that reduce energy
consumption, especially in LLNs, though in general their design could
be applied in any context targeting lowering carbon emissions. 1In
particular, interface address assignment relies on address auto-
configuration (such as Stateless Address Autoconfiguration
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helped to spot overlooked points in the definition of the GAAD
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