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Use of OSPF-MDR in Single-Hop Broadcast Networks
Abst r act

RFC 5614 (OSPF- MDR) extends OSPF to support nobile ad hoc networks
(MANETs) by specifying its operation on the new OSPF interface of
type MANET. This document describes the use of OSPF-MDR ( MANET

Desi gnated Router) in a single-hop broadcast network, which is a
special case of a MANET in which each router is a (one-hop) nei ghbor
of each other router. Unlike an OSPF broadcast interface, such an
interface can have a different cost associated with each nei ghbor
The docurent includes configuration recomendations and sinplified
mechani sns that can be used in single-hop broadcast networks.

Status of This Menp

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

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

I nformati on about the current status of this docunment, any errata,

and how to provide feedback on it may be obtained at
http://ww.rfc-editor.org/info/rfc7038
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Copyri ght Notice

Copyright (c) 2013 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the I 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 document nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.

1. | nt roducti on

OSPF- MDR [ RFC5614] specifies an extension of OSPF [ RFC2328, RFC5340]
to support nobile ad hoc networks (MANETS) by specifying its
operation on the new OSPF interface of type MANET. OSPF-MDR
general i zes the Designated Router (DR) to a connected dom nating set
(CDS) consisting of a typically small subset of routers called MANET
Desi gnated Routers (MDRs). Simlarly, the Backup Designated Router
(BDR) is generalized to a subset of routers call ed Backup MDRs
(BVDRs). MDRs achieve scalability in MANETs sinmlar to the way DRs
achi eve scalability in broadcast networks:

o MDRs have primary responsibility for flooding the Link State
Advertisements (LSAs). Backup MDRs provi de backup fl oodi ng when
MDRs tenporarily fail

o MRs allow the nunber of adjacencies to be dramatically reduced by
requi ri ng adj acencies to be forned only between MDR/ BVMDR routers
and their neighbors.

In addition, OSPF-MDR has the foll ow ng features:

o MRs and BVMDRs are el ected based on i nformati on obtained from
nodi fi ed Hel | o packets received from nei ghbors.

o |If adjacency reduction is used (the default), adjacencies are
fornmed between MDRs so as to forma connected subgraph. An option
(Adj Connectivity = 2) allows for additional adjacencies to be
fornmed between MDRs/BMDRs to produce a biconnected subgraph

o Each non-MDR router becomes adjacent with an MDR called its

Parent, and optionally (if AdjConnectivity = 2) becones adjacent
with another MDR or BMDR called its Backup Parent.
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o Each router advertises connections to its neighbor routers as
point-to-point links in its router-LSA  Network-LSAs are not
used.

0 In addition to full-topology LSAs, partial-topol ogy LSAs may be
used to reduce the size of router-LSAs. Such LSAs are formatted
as standard LSAs, but advertise links to only a subset of
nei ghbor s.

o Optionally, differential Hellos can be used, which reduce overhead
by reporting only changes in neighbor states.

Thi s docunent describes the use of OSPF-MDR in a single-hop broadcast
network, which is a special case of a MANET in which each router is a
(one-hop) nei ghbor of each other router. An understandi ng of

[ RFC5614] is assumed. Unlike an OSPF broadcast interface, such an
interface can have a different cost associated with each nei ghbor

An exanpl e use case is when the underlying radio system perfornms

| ayer-2 routing but has a different number of (layer-2) hops to
(layer-3) neighbors.

The rationale for using this interface type for single-hop broadcast
networ ks, instead of a broadcast interface type, is to represent the
underlying network in a point-to-nultipoint nanner, allow ng each
router to advertise different costs to different neighbors inits
router-LSA. In this sense, this docunment shows how t he OSPF- MDR
interface type can be configured (and sinplified if desired) to

achi eve the same goals as the OSPF Hybrid Broadcast and
Point-to-Miltipoint interface type [ RFC6845].

Section 2 describes the operation of OSPF-MDR in a single-hop

br oadcast network with recommended paraneter settings. Section 3
describes an alternative procedure that may be used to deci de which
nei ghbors on a singl e-hop broadcast network to advertise in the
router-LSA. Section 4 describes a sinmplified version of the MR
sel ection algorithmfor single-hop networks.

The alternative procedure of Section 3 and the sinplified algorithm

of Section 4 are optional and MJST NOT be used if it is possible for

two routers in the network to be nore than one hop from each ot her
1.1. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].
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2. Operation in a Single-Hop Broadcast Network

When OSPF-MDR is used in a single-hop broadcast network, the
foll owi ng paranmeter settings and options (defined in [ RFC5614])
shoul d be used:

o

| f

Adj Connectivity SHOULD be equal to 2 (biconnected); this provides
the snoot hest transition when one router replaces another as MDR
since the set of adjacencies forns a biconnected network that
remai ns connected during the transition

Adj Connectivity MAY be equal to 1 (uniconnected), resulting in a
slightly | ess snmoboth transition, since adjacencies nust be forned
bet ween the new MDR and all of its neighbors.

Adj Connectivity SHOULD NOT be equal to O (full topol ogy), since
this requires adjacencies to be formed between all pairs of
routers, addi ng unnecessary nessage over head.

An adj acency SHOULD be elimnated if neither the router nor the
nei ghbor is an MDR or BMDR (see Section 7.3 of [RFC5614]).

LSAFul | ness MJUST be equal to 4 or 5 if full-topology LSAs are
required. (The value 5 is defined in Section 3 of this docunent.)

LSAFul | ness MAY be equal to 1 (mn-cost LSAs) if full-topol ogy
LSAs are not required. This option reduces the nunber of
advertised links while still providing shortest paths.

Adj Connectivity equals 1 or 2 and full-topol ogy LSAs are used,

OSPF- MDR runni ng on a singl e-hop broadcast network has the follow ng
properties:

(0]

Qui er

A single MDR is sel ected, which becomes adjacent with every other
router, as in an OSPF broadcast networKk.

Two BMDRs are selected. This occurs because the MDR sel ection
al gorithm ensures that the MDR/ BMDR backbone is biconnected. |If
Adj Connectivity = 2, every non- MDR/ BMDR router becones adjacent
with one of the BVMDRs in addition to the NMDR

When all adjacencies are fully adjacent, the router-LSA for each

router includes point-to-point (type 1) links to all bidirectiona
nei ghbors (in state 2-Way or greater).
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3.

Originating Router-LSAs

A router running OSPF-MDR with LSAFullness = 4 includes in its
router-LSA point-to-point (type 1) links for all fully adjacent

nei ghbors, and for all bidirectional neighbors that are routable. A
nei ghbor is routable if the SPF cal cul ati on has produced a route to
the neighbor and a flexible quality condition is satisfied.

This section describes an alternative procedure that MAY be used

i nstead of the procedure described in Section 6 of [RFC5614], to

deci de whi ch nei ghbors on a single-hop broadcast network to advertise
in the router-LSA. The alternative procedure will correspond to
LSAFul I ness = 5, and is interoperable with the other choices for
LSAFul I ness. This procedure avoi ds the need to check whether a

nei ghbor is routable, and thus avoids having to update the set of
rout abl e nei ghbors.

If LSAFull ness = 5, then the Sel ected Adverti sed Nei ghbor Set (SANS)
is the same as specified for LSAFullness = 4, and the follow ng steps
are perfornmed instead of the first paragraph of Section 9.4 in

[ RFC5614] .

(1) The MDR includes in its router-LSA a point-to-point (type 1) link
for each fully adjacent neighbor. (Note that the NMDR becones
adjacent with all of its neighbors.)

(2) Each non-MDR router includes in its router-LSA a point-to-point
link for each fully adjacent neighbor, and, if the router is
fully adjacent with the MDR, for each bidirectional neighbor j
such that the MDR' s router-LSA includes a link to j.

To provide rationale for the above procedure, let i and j be two
non- MDR routers. Since the SPF cal cul ation (Section 16.1 of

[ RFC2328]) allows router i to use router j as a next hop only if
router j advertises a link back to router i, routers i and j nust
both advertise a link to each other in their router-LSAs before
either can use the other as a next hop. Therefore, the above
procedure for non-MDR routers (Step 2) inplies there nust exist a
path of fully adjacent |links between i and j (via the MDR) in both
directions before this can happen. The above procedure for non- MDR
routers is simlar to one described in Section 4.6 of [RFC6845] for
non- DR routers.
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4.

MDR Sel ection Al gorithm

The MDR selection algorithmof [RFC5614] sinplifies as follows in
singl e-hop networks. The resulting algorithmis simlar to the DR
el ection algorithmof OSPF, but is slightly different (e.g., two
Backup MDRs are selected). The following sinplified algorithmis
i nteroperable with the full MR selection algorithm

Not e t hat | exicographic order is used when conparing tuples of the
form(RrPri, MDR Level, RID). Also note that each router will form
adj acencies with its Parents and dependent neighbors. 1In the
following, the term"neighbor" refers to a bidirectional neighbor (in
state 2-\Way or greater).

Phase 1: Creating the neighbor connectivity matrix is not required.
Phase 2: MDR Sel ection
(2.1) The set of Dependent Neighbors is initialized to be enpty.

(2.2) If the router has a |larger value of (RirPri, MDR Level, RID)
than all of its (bidirectional) neighbors, the router selects
itself as an MDR, selects its BVMDR nei ghbors as Dependent
Nei ghbors if Adj Connectivity = 2; then proceeds to Phase 4.

(2.3) Oherwise, if the router’s MDR Level is currently MDR, then it
i s changed to BMDR before executing Phase 3.

Phase 3: Backup MDR Sel ection

(3.1) Let Rmax be the neighbor with the |argest value of (RirPri, MR
Level, RID).

(3.2) Determne whether or not there exist two neighbors, other than
Rmex, with a larger value of (RtrPri, MDR Level, RID) than the
router itself.

(3.3) If there exist two such neighbors, then the router sets its MR
Level to MDR O her.

(3.4) Else, the router sets its MDR Level to BVDR, and if
Adj Connectivity = 2, adds Rmax and its MDR/ BMDR nei ghbors as
Dependent Nei ghbors.

(3.5) If steps 3.1 through 3.4 resulted in the MDR Level changing
fromMDR Ot her to BVMDR, then execute Step 2.2 again before
proceeding to Phase 4. (This is necessary because running Step
2.2 again can cause the MDR Level to change to MDR)

Qui er Experi ment al [ Page 6]



RFC 7038 OSPF- MDR i n Singl e-Hop Broadcast Networks Cct ober 2013

Phase 4: Parent Sel ection

Each router selects a Parent and (if AdjConnectivity = 2) a Backup
Parent for the single-hop broadcast network. The Parent for a
non-MDR router will be the MDR  The Backup Parent for an MDR O her
if it exists, will be a BMDR Each non-MDR router becones adjacent
with its Parent and its Backup Parent, if it exists. The Parent

sel ection algorithmis already sinple, so a sinplified version is not
gi ven here.

The Parent and Backup Parent are anal ogous to the Designated Router
and Backup Designated Router interface data itens in OSPF. As in
OSPF, these are advertised in the DR and Backup DR fields of each
Hell o sent on the interface.

5. Security Considerations
Thi s docunent describes the use of OSPF-MDR in a single-hop broadcast
network, and raises no security issues in addition to those already
covered in [ RFC5614].
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