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Abst ract

This docunment specifies a Direction field in the Routing Metric/
Constraint objects used in RPL operation in | ow power and | ossy
net wor ks.

Status of this Meno

This Internet-Draft is submtted to | ETF in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay 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 August 27, 2011
Copyright Notice

Copyright (c) 2011 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
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1.

I nt roducti on

Asymretric |inks are a common observation in | ow power and | ossy
networ ks (LLNs) [sang 2010]. WMany link-level routing netrics have a
directional aspect. Although such routing netrics can be defined in
a bidirectional manner so as to account for the link properties in
both directions, this is not always desirable. |In the context of RPL
[I-D.ietf-roll-rpl], the IPv6 routing protocol for LLNs, it may be
necessary to nmeasure a link-level routing metric in a particul ar
direction. For exanple, if the intent is to build a directiona
acyclic graph (DAG specifically for the purpose of |ow | atency
communi cation to the DAGroot, the routing netric nmust neasure the
link latency in Up direction, i.e., towards the DAG root, as defined
in[l-Dietf-roll-rpl]. Simlarly, if a tenporary DAG is being
constructed to discover a point-to-point route towards a destination
[I-D.ietf-roll-p2p-rpl], the routing netric nust calculate the

rel evant link characteristic in Down direction, i.e., away fromthe
DAG root, as defined in [I-D.ietf-roll-rpl]. Thus, there is a need
to specify the directional aspect of a link-level routing netric.

Accordingly, this docunent defines a Direction field inside the
Routing Metric/Constraint object header, defined in
[I-D.ietf-roll-routing-netrics]. The Direction field is defined in
two previously reserved bits inside the Routing Metric/Constraint
obj ect header. The nodified Routing Metric/Constraint object header
is backward conpatible with its definition in
[I-D.ietf-roll-routing-nmetrics].

Ter m nol ogy

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

[ RFC2119] .

Additionally, this docunent uses termnology from
[I-D.ietf-roll-termnology] and [I-D.ietf-roll-rpl]. Specifically,
the term RPL node refers to an RPL router or an RPL host as defined
in[l-Dietf-roll-rpl].
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3. The Direction Field
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Figure 1: Routing Metric/Constraint object generic format

The nodified Routing Metric/Constraint object header is illustrated

in Figure 1. The Direction (or D) fieldis a 2-bit field that

i ndicates the direction associated with the routing metric/

constraint:

o D = 0x00: undefi ned;

o D

0x01: Up;

o D = 0x02: Down;

o D = 0x03: Bidirectional.

If the D field has val ue 0x00, the direction associated with the
routing metric/constraint is undefined as in
[I-D.ietf-roll-routing-netrics]. A value 0x00 for the D field may be
sui tabl e for node-level routing netrics/constraints defined in
[I-D.ietf-roll-routing-nmetrics]. The D field value in link-Ievel
routing nmetrics/constraints SHOULD NOT be set to 0x00.

Thi s docunment does not specify how to nmeasure/eval uate a routing
metric/constraint object in the direction specified by the D field.
The measur enent/eval uati on net hodol ogy for specific routing netrics/
constraints, taking in account the D field, nmay be specified in a
separ ate docunent.

A routing nmetric/constraint object MIST be nmeasured/evaluated in
accordance with its Dfield value if defined. |In case, an RPL node
can not measure/evaluate the routing nmetric/constraint object in the
specified direction, the follow ng rules MIST be applied:

o |If the object is a recorded netric, i.e., has C=0 and R=1 fi el ds,
the RPL node MUST set the P flag inside the object, thereby
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ng the partial nature of the recorded netric.

o If the object is an aggregated netric, i.e., has C=0 and R=0

fields, the RPL node MJUST drop the DI O containing the object.

o If the object is a nandatory constraint, i.e., has C=1 and O=0
fields, the RPL node MJUST drop the DI O containing the object.

o If the object is an optional constraint, i.e., has C=1 and O=1
fields, the RPL node MAY drop the DI O containing the object or it
MAY continue processing rest of the DIOignoring this object.

Security Considerations

TBA

| ANA Consi

derations

Thi s docunment does not have any | ANA consi derations.
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