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Abst r act

This specification describes an extension to the Optim zed Link State
Routing Protocol version 2 (OLSRv2) to support nultiple routing

topol ogies, while retaining interoperability with OLSRv2 routers that
do not inplenent this extension.

This specification updates RFCs 7188 and 7631 by nodi fying and
extending TLV registries and descriptions.

Status of This Meno

This docunent is not an Internet Standards Track specification; it is
publ i shed for exam nation, experinental inplenentation, and
eval uati on.

Thi s docunent defines an Experinmental Protocol for the Internet
community. This docunent is a product of the Internet Engineering
Task Force (IETF). It represents the consensus of the | ETF
comunity. |t has received public review and has been approved for
publication by the Internet Engineering Steering Goup (IESG. Not
al |l docunents approved by the | ESG are a candi date for any |evel of
Internet Standard; see Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it nay be obtained at
http://ww.rfc-editor.org/info/rfc7722
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I ntroduction

The Optimized Link State Routing Protocol version 2 [RFC7181]

(OLSRv2) is a proactive link state routing protocol designed for use
in Mobile Ad Hoc Networks (MANETs) [RFC2501]. One of the significant
i mprovenents of OLSRv2 over its Experinental precursor [RFC3626] is
the ability of OLSRv2 to use link netrics to select routes other than
m ni mum hop routes.

Alimtation that remains in OLSRv2 is that it uses a single link
metric type for all routes. However, in some MANETs it would be
desirable to be able to route packets using nore than one link netric
type. This specification describes an extension to OLSRv2 that is
designed to permt this, while nmaintaining naximal interoperability
with OLSRv2 routers not inplenenting this extension

The purpose of OLSRv2 can be described as to create and maintain a
Routing Set, which contains all the necessary infornmation to popul ate
an |P routing table. In a simlar way, the role of this extension
can be described as to create and naintain nultiple Routing Sets, one
for each Iink netric type supported by the router naintaining the
sets.

1. Mtivation and Experinentation

Multi-topology routing is a natural extension to a link state routing
protocol, such as OSPF (see [ RFC4915]). However nulti-topol ogy
routing for OLSRv2 does not yet benefit from extensive operational

or even experinental, experience. This specification is published to
facilitate collecting such experience, with the intent that once

sui tabl e experimental evidence has been collected, an OLSRv2 Milti -
Topol ogy Routing Extension will be proposed for advancenent onto the
St andar ds Tr ack.

Any experinments using this protocol extension are encouraged.
Reports from such experinents planned with pre-specified objectives
and scenarios (including link, position, and nmobility infornmation)
are particularly encouraged. Results from such experinents,
docunmenting the follow ng, are of particular inportance:

0 Operation in networks that contain both routers inplenenting this
extension and routers inplenenting only [RFC7181]. In particular
are there any unexpected interactions that can break the network?

0 Operation in networks with dynanic topol ogies, both due to
mobility and due to link netric changes for reasons other than
nobility.
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0 Operation in realistic deploynents, and details thereof, including
how many concurrent topol ogi es were required.

0 Behavior of Routing Sets, including nmeasures of successful route
establ i shrment .

In addition, reports from experinments covering the following are al so
of val ue:

0o VWhich link netric types were useful, and how the nmetrics to
associate with a given link were established.

0 How packet types were associated with link netric types (whether
using Diffserv or an alternative mechanism.

0 Any data link-layer issues, and any cross-|ayer issues, including
whet her and how Nei ghbor hood Di scovery Protocol (NHDP) I|ink
quality was used

o Transport- and higher-layer issues observed, if any.

0 Resource requirenents observed from running the protocol
i ncl udi ng processing, storage, and bandw dth.

0 Network perfornmance, including packet delivery results.
0 Any other inplenentation issues.
The first bullet in the list directly above applies to unextended
OLSRv2 [RFC7181] as well as with this extension, and potentially to
other MANET routing protocols. This specification also allows
experinmentation with link nmetric types that are not conprom ses for
handling nmultiple traffic types.

2. Term nol ogy and Notation
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] .
This specification uses the term nology of [RFC5444], [RFC6130], and
[ RFC7181], which is to be interpreted as described in those
speci fications.
Additionally, this specification uses the follow ng term nol ogy:

Router - A MANET router that inplenents [ RFC7181].
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MI- OLSRv2 - The protocol defined in this specification as an
extension to OLSRv2 [ RFC7181].

This specification introduces the notation map[A -> B] to represent
an associ ative mapping. The domain of this mapping (A) is, in this
specification, always a set of link netric types that the router
supports: either | FACE METRI C TYPES or ROUTER METRI C TYPES, as
defined in Section 5. The codonmain of this mapping (B) is a set of
all possible values of an appropriate type. |In this specification
this type is always one of:

0 boolean (true or false),
0o wllingness (a 4-bit unsigned integer fromO to 15),
o nunber of hops (an 8-bit unsigned integer fromO to 255), or

o link netric (either a representable link netric value, as
described in [RFC7181], or UNKNOWN_METRI C)

3. Applicability Statenent

The protocol described in this specification is applicable to a MANET
for which OLSRv2 is otherw se applicable (see [ RFC7181], Section 3),
but in which nmultiple topol ogi es are nmintai ned, each characterized
by a different choice of link nmetric type. It is assuned, but

out side the scope of this specification, that the network |ayer is
abl e to choose which topology to use for each packet, for exanple,
using the Diffserv Code Point (DSCP) defined in [RFC2474]. This

sel ection of topology MIST be consistent; that is, each router

recei ving a packet nust neke the same choice of link netric type, in
order that each packet uses a single topology. This is necessary to
avoid the possibility of a packet "looping" in the network.

4. Protocol Overview and Functioni ng

The purpose of this specification is to extend OLSRv2 [RFC7181] so as
to enable a router to establish and maintain nultiple routing
topol ogi es in a MANET, each topol ogy associated with a link metric
type. Routers in the MANET nmay each form part of some or all of

t hese topol ogi es, and each router will maintain a Routing Set for
each topology that it forns part of, allow ng separate routing of
packets for each topol ogy.

MI- CLSRv2 is designed to interoperate with OLSRv2; a MANET can be
created containing both routers that inplement MI-OLSRv2 (MI- OLSRv2
routers) and routers that do not inplenent MI-OLSRv2 and may be
unaware of its existence (non-MI-OLSRv2 routers). MANETs nay al so be
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created that are known to contain only MI-OLSRv2 routers. In both
cases, but especially where a MANET contains both MI-OLSRv2 routers
and non- MI- OLSRv2 routers, nanagenent nmay be required to ensure that
the MANET will function as required, and will not, for exanple,
unnecessarily fragment. (Such issues already arise in an

OLSRv2- based MANET using nultiple interfaces.)

OLSRv2 is an extension of NHDP [ RFC6130]. However, the extension in
this specification does not nodify NHDP, it only nodifies Protoco
Sets that are specific to OLSRv2, or elenents in Protocol Tuples that
were added by OLSRv2 and that are neither included in nor used by
NHDP. In addition it does not use or nodify the link quality

mechani smin [ RFC6130].

Each router inplenmenting this specification selects a set of |ink
metric types for each of its OLSRv2 interfaces. |If all routers in
the MANET inpl ement MI-COLSRv2, then there are no restrictions within
this specification on how these sets of link netrics are sel ect ed.
(However, the issues described in the preceding paragraph stil

apply.) On the other hand, in MANETs contai ni ng non- M- OLSRv2
routers, the single link metric used by these non-MI-OLSRv2 routers
must be included in the set of Iink netrics for each OLSRv2 interface
of an MI-OLSRv2 router that may be heard on an OLSRv2 interface of a
non- M- OLSRv2 router in the MANET.

Each router then deternmines an incoming link metric for each link
metric type selected for each of its OLSRv2 interfaces. These |ink
metrics are distributed using link nmetric TLVs contained in all HELLO
messages sent on OLSRv2 interfaces and in all TC nessages. Unless
using only the single nmetric type used by non- M- OLSRv2 routers, both
HELLO and TC nessages generated by an MI-OLSRv2 router include an
MPR_TYPES Message TLV that indicates that this is an MI-OLSRv2 router
and which metric types it supports (on the sending OLSRv2 interface
for a HELLO nessage).

An MI-OLSRv2 router nmmintains, for each supported nei ghbour netric
type and for each symmetric 1-hop nei ghbor, the foll ow ng:

o |link and nei ghbour netric val ues,
o routing MPR status,

o routing MPR selector status, and
o advertised nei ghbour status.

Each router may choose a different willingness to be a routing MPR
for each link netric type that it supports.
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A network using MI-OLSRv2 will usually require greater nanagenent

t han one using unnodified OLSRv2. |In particular, the use of nultiple
nmetric types across the MANET nust be managed, by adninistrative
configuration or otherwise. As also for other decisions that may be
made when using OLSRv2, a bad collective choice of nmetric type use

wi |l nmake the MANET anywhere frominefficient to nonfunctional, so
care will be needed in selecting supported |ink netric types across

t he MANET.

The meanings of link nmetric types are at the discretion of the MANET
operator. They could be used, for exanple, to represent packets of
different types, packets in streans of different rates, or packets
with different trust requirenents. Note that packets will generally
not be delivered to routers that do not support that link nmetric
type, and the MANET, and the packets sent in it, will need to be
managed accordingly (especially if the MANET contai ns any

non- M- OLSRv2 routers).

5. Paraneters

The paranmeters used in [RFC7181], and in its normative references,
are used in this specification with the foll owi ng changes.

Each OLSRv2 interface will support a nunber of link netric types,
correspondi ng to Type Extensions of the LINK METRIC TLV defined in

[ RFC7181]. The router paraneter LINK METRIC TYPE, used by routers
that do not inplement MI-OLSRv2, and used with that definition in
this specification, is replaced in routers inplenenting MI-O.SRv2 by
an interface paraneter array | FACE METRI C TYPES and a router
paraneter array ROUTER METRI C TYPES. Each elenent in these arrays is
alink nmetric type (i.e., a type extension used by the LINK METRI C
TLV [ RFC7181]).

The interface paraneter array | FACE METRI C TYPES contains the |ink
metric types supported on that OLSRv2 interface. The router
paraneter array ROUTER METRIC TYPES is the union of all of the

| FACE METRI C TYPES. Both arrays MJST be without repetitions.

If in a given deploynent there might be routers that do not inplenent
MTr- CLSRv2, then | FACE_METRI C_TYPES MUST incl ude LI NK_METRI C TYPE as
its first element, so that the OLSRv2 interface can conmunicate with
those routers. In that case, ROUTER METRI C TYPES MUST al so i ncl ude
LINK_ METRIC TYPE as its first el enent.

In addition, the router paraneter WLL_ROUTING is extended to an

array of values, one each for each link netric type in the router
paraneter |ist ROUTER METRI C_TYPES.
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6. Information Bases

The Informati on Bases specified in [ RFC7181], which extend those
specified in [RFC6130], are further extended in this specification
Wth the exception of the Routing Set, the extensions in this
specification are the replacenent of single values (bool ean

wi | lingness, nunber of hops, or link netric) from[RFC7181] with
el ements representing nultiple values (associative nappings froma
set of metric types to their corresponding values). The follow ng
subsections detail these extensions.

Note that, as in [RFC7181], an inplenentation is free to organize its

internal data in any manner it chooses; it needs only to behave as if

it were organi zed as described in [RFC7181] and this specification
6.1. Local Attached Network Set

Each el enent AL_di st becones a map[ ROUTER METRI C TYPES -> nunber of
hops] .

Each el enent AL_netric beconmes a map[ ROUTER_METRI C_TYPES -> |ink
metric].

6.2. Link Sets

Each elenent L_in_metric beconmes a map[| FACE_METRI C_TYPES -> |ink
metric].

Each el enent L_out_netric beconmes a map[| FACE_METRI C TYPES -> |ink
metric].

The elements of L_in_netric MJST be set followi ng the same rul es that
apply to the setting of the single elenent L_in_netric in [ RFC7181].

6.3. 2-Hop Sets

Each el enent N2_in_netric becones a map[ ROUTER METRI C TYPES -> |ink
netric].

Each el enent N2_out _netric becones a map[ ROUTER_METRI C TYPES -> |ink
metric].

6.4. Nei ghbor Set

Each el enent N_in_netric becomes a map[ ROUTER METRI C_TYPES -> |ink
metric].
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Each el enent N out _netric becones a map[ ROUTER METRI C TYPES -> |ink
netric].

Each el enent N will _routing beconmes a map[ ROUTER METRI C TYPES - >
wi | I'i ngness].

Each el enent N routing npr becones a nmap[ ROUTER METRI C TYPES - >
bool ean] .

Each el enent N _npr_sel ector becones a map[ ROUTER METRI C TYPES - >
bool ean] .

Each el enent N advertised becones a map[ ROUTER METRI C TYPES - >
bool ean] .

6.5. Router Topol ogy Set

Each el enent TR netric becones a map[ ROUTER METRI C TYPES -> |ink
metric].

Note that sone values of TR netric may now take the val ue
UNKNOAN_METRI C.  When used to construct a Routing Set, where just the
corresponding link netric value fromthis mapping is used, Router
Topol ogy Tupl es whose corresponding value from TR netric is
UNKNOAN_METRI C ar e i gnor ed

6.6. Routable Address Topol ogy Set

Each el enent TA netric becomes a map[ ROUTER METRI C TYPES -> |ink
metric].

Note that sone values of TA netric may now take the val ue
UNKNOAN_VMETRI C.  When used to construct a Routing Set, where just the
corresponding link nmetric value fromthis mapping is used, Routable
Addr ess Topol ogy Tupl es whose correspondi ng value from TA netric is
UNKNOAN_METRI C are i gnored.

6.7. Attached Network Set

Each el enent AN di st beconmes a map[ ROUTER_METRI C_TYPES -> nunber of
hops] .

Each el enent AN netric becones a map[ ROUTER METRI C TYPES -> |ink
netric].

Note that sonme values of AN netric may now take the val ue

UNKNOAN_METRI C.  When used to construct a Routing Set, where just the
corresponding link netric value fromthis mapping is used, Attached
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Net wor k Tupl es whose correspondi ng val ue from AN netric is
UNKNOWN_METRI C ar e i gnor ed.

6.8. Routing Sets

There is a separate Routing Set for each link nmetric type in
ROUTER_METRI C_TYPES.

7. TLVs

This specification nakes the followi ng additions and extensions to
the TLVs defined in [RFC7181].

7.1. Message TLVs

One new Message TLV is defined in this specification, and one
exi sting Message TLV is extended by this specification.

7.1.1. MPR_TYPES TLV

The MPR_TYPES TLV is used in both HELLO nessages sent over OLSRv2
interfaces and TC nessages. A nessage MJST NOT contain nore than one
MPR_TYPES TLV.

The presence of this TLV in a nessage is used to indicate that the
router supports MI-CLSRv2, in the sane way that the presence of the
MPR_ W LLING TLV is used to indicate that the router supports O.SRv2,
as specified in [RFC7181]. For this reason, the MPR TYPES TLV has
been defined with the same Type as the MPR WLLING TLV, but with Type
Ext ensi on = 1.

This TLV may take a Value field of any size. Each octet in its Value
field will contain a link metric type that is supported, either on
any OLSRv2 interface, when included in a TC nessage, or on the OLSRv2
interface on which a HELLO nessage including this TLV is sent. These
octets MAY be in any order, but if there mght be routers in the
MANET that do not inplenent MI-OLSRv2, then the first octet MJST be
LI NK_METRI C_TYPE.

7.1.2. MPR WLLING TLV
The MPR WLLING TLV, which is used in HELLO nessages, is specified in
[ RFC7181], and extended in this specification as enabl ed by
[ RFC7188] .
The interpretation of this TLV, which is specified by [ RFC7181] and

uses all of its single-octet Value field, is unchanged. That
interpretation uses bits 0-3 of its Value field to specify its
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willingness to be a flooding TLV, and bits 4-7 of its Value field to
be a routing TLV. Those latter bits are, when using this
specification, interpreted as its willingness to be a routing TLV
using the link netric type LINK METRI C TYPE

The extended use of this nessage TLV, as defined by this
specification, defines additional 4-bit sub-fields of the Val ue
field, starting with bits 4-7 of the first octet and continuing with
bits 0-3 of the second octet, to represent willingness to be a
routing MPR using the link nmetric types specified in this O.SRv2
interface’s | FACE_ METRI C_TYPES paraneter, ordered as reported in the
i ncluded MPR_TYPES Message TLV. Note that this nmeans that, if there
m ght be any non- MI- OLSRv2 routers, then the link netric type

LI NK_METRIC TYPE will continue to occupy bits 4-7 of the first octet.
(I'f there is no such TLV included, then the router does not support
MI- OLSRv2, and only the first octet of the Value field will be used.)

If the nunber of link nmetric types in this OLSRv2 interface's

| FACE_ METRI C_TYPES paraneter is even, then there will be an unused
4-bit sub-field in bits 4-7 of the last octet of a full-sized Val ue
field. These bits will not be used; they SHOULD all be cleared ('0")
on transm ssion and MJST be ignored on receipt.

If the Value field in an MPR WLLING TLV is shorter than its ful

| ength, then, as specified in [RFC7188], missing Value octets, i.e.
nm ssing willingness values, are considered as zero (WLL_NEVER)
This is the correct behavior. (In particular, it neans that an
OLSRv2 router that is not inplementing MI-OLSRv2 will not act as a
routing MPR for any link netric that it does not recognize.)

7.2. Address Block TLVs

New Type Extensions are defined for the LINK METRIC TLV defined in
[ RFC7181], and the Value fields of the MPR TLV and the GATEWAY TLV,
both defined in [RFC7181], are extended, as enabled by [ RFC7188].

7.2.1. LINK_METRIC TLV

The LINK_METRIC TLV is used in HELLO nessages and TC nessages. This
TLV i s unchanged fromthe definition in [ RFC7181].

Only a single Type Extension was specified by [ RFC7181] -- 0 for
"Link netric neaning as assigned by adm nistrative action". This
specification extends it to the range 0-7. This specification will
work with any conbination of Type Extensions both w thin and outside
that range (assuming that the latter are defined as specified in

[ RFC7181]) .
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7.2.2. MR TLV

The MPR TLV is used in HELLO nessages and indicates that an address
with which it is associated is of a symetric 1-hop nei ghbor that has
been sel ected as an MPR

The Value field of this address block TLV is, in [RFC7181], defined
to be one octet long, with the values 1, 2, and 3 defined. [RFC7188]
redefines this Value field to be a bitfield where bit 7 (the |east
significant bit) denotes flooding status, bit 6 denotes routing MPR
status, and bits 5-0 are unallocated (respecting the semantics of the
bits/values 1, 2, and 3 from[RFC7181]).

This specification, as enabled by [ RFC7188], extends the MPR TLV to
have a variable-length Value field. Bits are allocated in increasing
significance within as many octets as are required. These bits
specify, in order, that:

0 The neighbor with that network address has been sel ected as
flooding MPR (1 bit).

o The neighbor with that network address has been sel ected as
routing MPR for each link nmetric type (1 bit each), in the sane
order as indicated in the Value field of an MPR TYPES Message TLV.

For interoperability with a router not inplenenting MI-COLSRv2, the
two | east significant bits of the first octet in the Value field of
this TLV is as the TLV Value of an MPR TLV generated according to

[ RFC7181], as updated by [ RFC7188].

7.2.3. GATEWAY TLV

The GATEWAY TLV is used in TC nessages to indicate that a network
address is of an attached network.

The Value field of this address block TLV is defined by [ RFC7181] to
be one octet long, containing the nunber of hops to that attached
net wor k.

This specification, as enabled by [ RFC7188], allows the extension of
the GATEWAY TLV to have a variable-length Value field when the nunber
of hops to each attached network is different for different |ink
metric types. For interoperability with a router not inplenenting
MI- OLSRv2, the first octet in the Value field of this TLV MJST be the
TLV Val ue of the GATEWAY TLV generated according to [ RFC7181].
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Any subsequent octets in the TLV Value field indicate the nunmber of
hops to the attached network for each other link metric type. Link
metric types (including the first) are ordered as indicated in the
Value field of an MPR_TYPES Message TLV.

Fomm e e o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| Type | Value |
[ TS o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaa +
| GATEWAY | Number of hops to attached network for each link nmetric |
| | type. |
Fomm e e o o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +

Tabl e 1. GATEWAY TLV Definition
8. HELLO Messages

The followi ng changes are made to the generation and processing of
HELLO nessages conpared to the description in [RFC7181] for routers
that inplenent MI-CLSRv2.

8.1. HELLO Message Generation

A generated HELLO nessage to be sent on an OLSRv2 interface (whose
| FACE METRI C _TYPES paraneter will be that used) is extended by:

0o Adding an MPR_TYPES Message TLV. The Value octets will be the
link metric types in | FACE_METRIC_TYPES. This TLV MAY be onitted
if the only link nmetric type included would be LI NK METRI C _TYPE.

0 Extending the MPR W LLI NG Message TLV Value field to report the
willingness values fromthe WLL_ROUTING paraneter |ist that
correspond to the link netric types in | FACE_ METRIC LI ST, in the
sanme order as reported in the MPR TYPES TLV, each value (al so
i ncluding one representing WLL_FLOODI NG occupying 4 bits.

0 Including LINK METRI C Address Bl ock TLVs that report all values in
Linnnetric, L out metric, Nin_nmetric, and N out_netric el enents
that are not equal to UNKNOWN_METRIC, with the TLV Type Extension
being the link netric type, and otherwi se following the rules for
such inclusions specified in [ RFC7181].

0 Including MPR Address Bl ock TLVs such that for each link netric
type in | FACE METRI C TYPES, and for the choice of flooding MPRs,
the indi cated addresses MJST be of the MPRs in an MPR set as
specified for a single link nmetric type in [RFC7181].
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8. 2.

HELLO Message Processing

On receipt of a HELLO nessage on an OLSRv2 interface, a router
i mpl ementing MI-OLSRv2 MUST do the following, in addition to the
processi ng described in [RFC7181]:

If in this deploynent there might be routers that do not

i mpl ement MP- OLSRv2, the HELLO nessage contai ns an MPR_TYPES
Message TLV, and the first link netric type that it reports is
not LINK METRI C TYPE, then the HELLO nessage MJST be silently
di scar ded.

Determne the list of link nmetric types supported by the sending
router on its corresponding OLSRv2 interface, either froman
MPR_TYPES Message TLV (if present) or fromthe single link metric
type LINK _METRI C _TYPE.

For all link netric types reported and supported by the receiving
router, set the appropriate L _out _metric, N.in_nmetric,

N out _metric, Nwll _routing, N npr_selector, N advertised,
N2_in_metric, and N2_out_netric elements using the rules for
setting the single elenents of those types specified in

[ RFC7181] .

For any other netric types supported by the receiving router only
(i.e. in IFACE_METRIC for the receiving OLSRv2 interface), set
the elements listed in the previous point to their default

val ues, i.e., UNKNOWN METRIC, WLL_NEVER (not WLL_DEFAULT), or
fal se.

TC Messages

The followi ng changes are made to the generation and processing of TC
nmessages conpared to that described in [RFC7181] by routers that
i mpl ement M- OLSRv2.

1.
2.
3.
4.

9.

9.1.

TC Message Ceneration

A generated TC nessage i s extended by:

(0]

Addi ng an MPR_TYPES TLV. The Value octets will be the link nmetric
types in ROUTER METRIC TYPES. This TLV MAY be onitted if the only
link metric type included would be LI NK METRI C TYPE.

I ncluding LINK METRIC TLVs that report all values of N out_netric
that are not equal to UNKNOWN METRIC, with the TLV Type Extension
being the Iink netric type, and otherwi se following the rules for
such inclusions specified in [ RFC7181].
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. 2.

10.

0 Including a nunber of hops per reported (in an MPR_TYPES Message
TLV) link metric type in the Value field of each GATEWAY TLV
i ncluded, in the sane order as reported in the MPR TYPES TLV.

TC Message Processing

On receipt of a TC nessage, a router inplenenting this extension MJST
do the following, in addition to the processing specified in
[ RFC7181] :

o If in this deploynment there mght be routers that do not inplenment
MI- OLSRv2, the TC nessage contains an MPR _TYPES Message TLV, and
the first link netric type that it reports is not
LI NK_METRI C_TYPE, then the TC nmessage MJST be silently discarded.

o For all link metric types reported and supported by the receiving
router, set the appropriate TR netric, TA metric, AN _dist, and
AN netric elenments using the rules for setting the single el enents
of those types specified in [ RFC7181].

o For any other netric types supported by the receiving router that
do not have an advertised outgoi ng nei ghbor metric of that type,
set the corresponding elenents of TR netric, TA netric, and
AN netric to UNKNOAMWN _METRIC. (The correspondi ng el ement of
AN di st may be set to any val ue.)

MPR Cal cul ati on

Routing MPRs are calculated for each link netric type in
ROUTER METRI C TYPES. Links to symmetric 1-hop nei ghbors via OLSRv2
interfaces that do not support that link netric type are not
considered. The determined status (routing MPR or not routing MPR)
for each link nmetric type is recorded in the relevant el enent of
N_routing_npr.

Each router may nake its own decision as to whether or not to use a
link metric, or link metrics, for flooding MPR cal culation. |f using
link metric(s), each router decides which one(s) and how they are
used. These decisions MJST be nade in a manner that ensures that

fl ooded nessages will reach the same symetric 2-hop nei ghbors as
woul d be the case for a router not supporting MI-CLSRv2.

Note that it is possible that a 2-Hop Tuple in the Infornation Base
for a given OLSRv2 interface does not support any of the link nmetric
types that are in the router’s correspondi ng | FACE_ METRI C_TYPES;
nevert hel ess, that 2-Hop Tuple MJST be consi dered when determ ning
fl oodi ng MPRs.
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11.

12.

Routing Set Cal cul ation

A Routing Set is calculated for each link netric type in

ROUTER _METRI C_TYPES. The cal cul ation may be as for [RFC7181], except
that where an elenment is now represented by a map, the value fromthe
map for the selected link nmetric type is used. Were this is a link

metric of value UNKNOMWN METRI C, that protocol Tuple is ignored for

t he cal cul ati on.

Managenent Consi derati ons

MI- OLSRv2 may require greater nmanagenent than unextended OLSRv2. In
particular, a MANET using MI-OLSRv2 requires the followi ng managenent
consi derati ons:

0 Deciding which link nmetric, and hence which Routing Set to use,
for received packets, hence how to use the Routing Sets to
configure the network layer (IP). Al routers MJST nake the sane
decision for the sane packet. An obvious approach is to map each
DSCP [ RFC2474] to a single link metric. (This nay be a many-to-
one mappi ng.)

0 Selecting which link nmetrics to support on each OLSRv2 interface
and inplenenting that decision. (Different interfaces may have
di fferent physical and data |ink-layer properties, and this nay
informthe selection of link metrics to support, and their
values.) |f the MANET might contain non-MI-COLSRv2 routers, which
are al so subject to managenent, then the rules in this
specification for link metric assignment to OLSRv2 interfaces for
t hat case MUST be fol | oned.

0o Ensuring that the MANET is sufficiently connected, by ensuring
that, for exanple, sufficiently nany routers inplenent each netric
type required. (This is easier in, for exanple, a denser network.)
Note that if there is any possibility that there are routers not
i mpl enmenting MI-OLSRv2, then the MANET will be connected, to the
maxi mum ext ent possible, using the link netric type
LI NK_METRI C_TYPE, but this will only serve to deliver packets that
use that link netric type.

0 Non-MI-OLSRv2 routers SHOULD be nanaged so as not produce packets
that will be routed by a topology that they are not part of.
However, if that were to happen, then such packets will be routed
until either they reach their destination or they reach an
MI- CLSRv2 router. |In the latter case, the packet then either wll
be dropped (if that MI-O.SRv2 router is not part of that topol ogy,
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or is not aware of the destination within that topology) or wll
be routed by that topology to the destination. Such a packet will
not | oop.

o If a packet is created for a destination that is not part of the
correspondi ng topol ogy, then it may or nmay not be delivered (if
the originating router is a non-MI-OLSRv2 router) or will not be
sent (if the originating router is an MI-OLSRv2 router). Routers
SHOULD be managed so that topol ogies are as conplete as possible
and that packets are not sent if they may not be delivered. In
particul ar, non-MI-OLSRv2 routers SHOULD only send packets that
will be routed using the topology using the link netric type
LI NK_METRI C_TYPE.

13. | ANA Consi der ati ons

This specification adds one new Message TLV, allocated as a new Type
Extension to an existing Message TLV, using a new nane. It also
nodi fies the Value field of an existing Message TLV and that of an
exi sting Address Block TLV. Finally, this specification nmakes

addi tional allocations fromthe LINK METRI C Address Bl ock TLV Type
registry.

13.1. Expert Review Evaluation Quidelines

For the registry where an Expert Review is required, the designated
expert SHOULD take the sane general reconmmrendations into
consi deration as are specified by [ RFC5444] and [ RFC7631].

13. 2. Message TLV Types

This specification nodifies the Message TLV Type 7, replacing Table 4
of [RFC7631] by Table 2, changing the description of the Type
Extensi on MPR_ WLLING and adding the Type Extension TLV_TYPES. Each
of these TLVs MUST NOT be included nore than once in a Message TLV

Bl ock.
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| Type | Nare | Description
| Extension | |
S Fom e e e e e o oo Fom e e e e e e e e e mea oo

0 MPR W LLING | First (nost

MPR_TYPES

2-223

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
224- 255
I

significant) half-octet
of Value field
specifies the
originating router’'s

wi | lingness to act as a
fl oodi ng MPR;

subsequent hal f-octets
specify the originating
router’s willingness to
act as a routing MPR
either for the link
metric types reported
in an MPR_TYPES TLV (in
the sane order), or (if
no MPR TYPES TLV is
present) for the single
adm ni stratively agreed
link metric type

The link nmetric types
supported on this
OLSRv2 interface of
this router (one octet
each) .

Unassi gned

Reserved for

Experi mental Use

Decenber 2015

Tabl e 2: Type 7 Message TLV Type Extensions
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13.3. Address Bl ock TLV Types

Table 7 of [RFC7188] is replaced by Table 3.

Fomm - Fomm - Fom e e - o e e e e e e e e e e e e e e e e e e e e m o +
| Bit | Value | Nane | Descri ption |
Fom e e Fom e e B oo m e e e e e e e e e e e e e e emee s +
| First | First | Flooding | If set, then the neighbor with that

| octet | octet | | network address has been sel ected as

| bit 7| O0x01 | | fl oodi ng MPR |
| From| From| Routing | If set, then the neighbor with that

| first | first | | network address has been sel ected as

| octet | octet | | routing MPR, either for the link

| bit 6| 0x02 | | metric types reported in an MPR_TYPES

| | | | TLV (in the same order), or (if no

| | | | MPR_TYPES TLV is present) then (first

| | | | octet bit 6, value 0x02) for the

| | | | single administratively agreed |ink

| | | | netric type |
Fomm e Fomm e [ T oo e e e e e e e e e e e e e e e eme e +

Table 3: MPR TLV Bit Val ues

Tabl e 14 of [RFC7631] is replaced by Table 4. The only changes are
to the Description and the References for the GATEWAY TLV.

| Type | Name | Description | References |

Specifies that a given

net work address is reached
via a gateway on the
originating router. The
nunber of hops is indicated
by the Value field, one
octet per link nmetric type

| | [RFC7181]
| |
| |
| |
| |
| |
| reported in an MPR TYPES |
| |
| |
| |
| |
| |
| |
| |

FC 7722

0

Message TLV (in the same
order) or (if no MPR_TYPES
Message TLV is present)
using a single octet

Unassi gned

Reserved for Experinmental
Use

1-223
224- 255

Tabl e 4: Type 10 Address Bl ock TLV Type Extensions
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Tabl e 13 of [RFC7181] is replaced by Table 5. The only change is
that 8 Type Extensions are allocated as assigned by adninistrative
action, in order to support admnistratively determned nulti-

t opol ogi es.

S Hom - - S e e e a - RS +

| Nare | Type | Type | Description | Allocation

| | | Extension | | Policy |

R oo e oo e +
LI NK_METRI C | 7 0-7 Link netric

| |
| nmeani ng assigned

| by administrative

| action. |
| |
| |
| |
| |

LI NK_METRI C | 7 8-223 Unassi gned. Expert
Revi ew
LI NK_METRI C | 7 224- 255 Unassi gned. Experi ment a
| Use
S Hom - - S e e e a - RS +

Tabl e 5: Address Block TLV Type assignment: LINK_METRIC
14. Security Consi derations

This extension to OLSRv2 allows a router to support nore than one
link metric type for each Iink advertised in HELLO and TC nessages,
and for routers to support different sets of types. Link netric
val ues of additional types are reported by the inclusion of
additional TLVs in the nmessages sent by a router, which will report
known val ues of all supported types.

HELLO and TC nessage processing is then extended sinply to record,
for each supported type, all of the received |ink netric values for
each link. Protocol-internal processing (specifically, MR set and
shortest path cal cul ations) then operates as specified in [ RFC7181]
for each Iink netric type that the router supports.

Consequently, the security considerations, including the security
architecture and the mandatory security mechani snms, from [ RFC7181]
are directly applicable to M- OLSRv2.

Furt hernmore, this extension does not introduce any additiona

vul nerabilities beyond those of [RFC7181], because each link netric
type is used i ndependently, and each one could have been the single
link metric type supported by an inplenentation of [ RFC7181]
receiving the same information, as received information of an
unsupported type is ignored by all routers.
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