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Abst r act

Thi s docunment specifies an optional extension to the OSPF protocol
to represent the netric on a nulti-access network as two parts: the
metric froma router to the network, and the netric fromthe network
to the router. The router to router netric would be the sum of the
t wo.

Requi renment s Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC2119.

Status of This Meno

This Internet-Draft is submtted 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 April 17, 2015.
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1.

I nt roducti on

For a broadcast network, a Network-LSA is advertised to |ist al
routers on the network, and each router on the network includes a
link inits Router-LSA to describe its connection to the network.
The link in the Router-LSA includes a netric but the listed routers
in the Network LSA do not include a netric. This is based on the
assunption that froma particular router, all others on the same
network can be reached with the sane netri c.

Wth some broadcast networks, different routers can be reached with
different nmetrics. RFC 6845 extends the OSPF protocol with a hybrid
interface type for that kind of broadcast network, where no Network
LSA is advertised and Router-LSAs sinply include p2p links to al
routers on the sane network with individual netrics. Broadcast
capability is still utilized to optim ze database synchronizati on and
adj acency nmi nt enance.

That works well for broadcast networks where the netric between
different pair of routers are really independent. For exanple, VPLS
net wor ks.

Wth certain types of broadcast networks, further optinization can be
made to reduce the size of the Router-LSAs and nunber of updates

Consider a satellite radio network with fixed and nobil e ground
termnals. Al comunication goes through the satellite. Wen the
nmobil e terninals nove about, their communication capability may
change. Wen OSPF runs over the radio network (routers being or in
tandemwith the terninals), RFC 6845 hybrid interface can be used
but with the foll owi ng drawbacks.

Consi der that one term nal/router noves into an area where its
conmmuni cati on capability degrades significantly. Through the radio
control protocol, all other routers determne that the netric to this
particul ar router changed and they all need to update their Router-
LSAs accordingly. The router in question also determines that its
metric to reach all others also changed and it al so needs to update
its Router-LSA. Consider that there could be many term nals and many
of them can be noving fast and frequently, the nunber/frequency of
updat es of those |arge Router-LSAs could inhibit network scaling.

Proposed Enhancenent

Notice that in the above scenario, when one term nal’s conmuni cation
capability changes, its netric to all other termnals and the netric
fromall other terminals to it will all change in a sinilar fashion
G ven this, the above problem can be easily addressed by breaking the
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metric into two parts: the netric to the satellite and the netric
fromthe satellite. The nmetric fromterminal RL to R2 would be the
sum of the netric fromRl to the satellite and the netric fromthe
satellite to R2.

Now i nstead of using the RFC 6845 hybrid interface type, the network
is just treated as a regul ar broadcast network. A router on the
network no longer lists individual metrics to each neighbor inits
Router-LSA. Instead, each router advertises the netric fromthe
network to itself in addition to the nornmal netric for the network.
Wth the nornmal Router-to-Network and additi onal Networ k-t o- Router
netrics advertised for each router, individual router-to-router
netric can be cal cul at ed.

Wth the proposed enhancement, the size of Router-LSA will be
significantly reduced. |In addition, when a router’s conmunication
capability changes, only that router needs to update its Router-LSA

Note that while the exanple uses the satellite as the relay point at
the radio level (layer-2), at layer-3, the satellite does not
participate in packet forwarding. |In fact, the satellite does not
need to be running any layer-3 protocol. Therefore for generality,
the metric is abstracted as to/fromthe "network" rather that
specifically to/fromthe "satellite".

3. Speficications

The follow ng protocol specifications are added to or nodified from
the base OSPF protocol. |If an area contains one or nore two-part
metric networks, then all routers in the area nust support the

ext ensi ons specified herein. This is ensured by procedures described
in Section 3.5.

3.1. Router Interface Paraneters
The "Router interface parameters” have the foll owing additions:

0o Two-part netric: TRUE if the interface connects to a nulti-access
network that uses two-part nmetric. Al routers connected to the
same network SHOULD have the sane configuration for their
correspondi ng interfaces.

0o Interface input cost: Link state nmetric fromthe two-part-nmetric
network to this router. Defaulted to "Interface output cost" but
not valid for normal networks using a single metric. My be
configured or dynamcally adjusted to a value different fromthe
"Interface output cost".
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3.2. Advertising Network-to-Router metric in OSPFv2

For OSPFv2, the Network-to-Router netric is encoded in an OSPF

Ext ended Link TLV Sub-TLV [ietf-ospf-Isa-extend], defined in this
docunent as the Network-to-Router Metric Sub-TLV. The type of the
Sub-TLV is TBD. The length of the Sub-TLV is 4 (for the val ue part
only). The value part of the Sub-TLV is defined as foll ows:

0 1 2 3
01234567890123456789012345678901
B i i S S i I e i S S R L e e e e
[ Mr [ 0 [ M metric [
R R e R e s s e o S S e R e o o

Mul tiple such Sub-TLVs can exist in a single OSPF Extended Link TLV,
one for each topology. The OSPF Extended Link TLV identifies the
transit link to the network, and is part of an OSPFv2 Extended-Li nk
Opaque LSA. The Sub-TLV MJUST ONLY appear in Extended-Link TLVs for
Link Type 2 (link to transit network), and MJST be ignored if

recei ved for other link types.

3.3. Advertising Network-to-Router metric in OSPFv3

For OSPFv3, the sanme Network-to-Router Metric Sub-TLV definition is
used, though it is part of the Router-Link TLV of E-Router-LSA [ietf-
ospf-ospfv3-Isa-extend]. Currently OSPFv3 Milti-Toplogy is not
defined so the only valid value for the MI field is 0 and only one
such Sub-TLV SHOULD be included in the Router-Link TLV. Received
Sub-TLVs with non-zero MI field MJST be ignored.

Simlarly, the Sub-TLV MJUST ONLY appear in Router-Link TLVs for Link
Type 2 (connection to a transit network) and MJST be ignored if
received for other link types.

3.4. SPF Cal cul ation

During the first stage of shortest-path tree calculation for an area,
when a vertex V corresponding to a Network-LSA is added to the
shortest-path tree and its adjacent vertex W(joined by alink in Vs
correspondi ng Network LSA), the cost fromV to W whichis Ws
network-to-router cost, is determined as foll ows:

o For OSPFv2, if vertex Whas a correspondi ng Ext ended-Li nk Opaque
LSA with an Extended Link TLV for the link fromWto V, and the
Ext ended Link TLV has a Network-to-Router Metric Sub-TLV for the
correspondi ng topol ogy, then the cost fromV to Wis the nmetric in
the Sub-TLV. Oherwi se, the cost is 0.
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o For OSPFv3, if vertex Whas a corresponding E-Router-LSA with a
Router-Link TLV for the link fromWto V, and the Router-Link TLV
has a Network-to-Router Metric Sub-TLV, then the cost fromV to W
is the netric in the Sub-TLV. |If not, the cost is O.

Backward Conpatibility

Due to the change of procedures in the SPF calculation, all routers
in an area that includes one or nore two-part netric networks nust
support the changes specified in this docunent. To ensure that, if
an area is provisioned to support two-part netric networks, all
routers supporting this capability nmust advertise a Router
Information (RI) LSA with a Router Functional Capabilities TLV [acee-
ospf-rfcd4970bis] that includes the followi ng Router Functi onal
Capability Bit:

Bi t Capabi lities
0 OSPF Two-part Metric [ TPM

Upon detecting the presence of a reachable Router-LSA without a

conpanion RI LSA that has the bit set, all routers MJST disable the

two-part nmetric functionalities and take the foll owi ng acti ons:

o If this router currently advertises network-to-router costs,
renove the Network-to-Router Metric Sub-TLVs. This may lead to
renoval of parent TLVs and even w thdrawal of the parent LSAs.

0 Recalculate routes w o considering any network-to-router costs.

| ANA Consi derati ons

Thi s docunment requests | ANA to assigna a new bit in the Router

Functional Capabilities TLV to indicate the capability of supporting

two-part nmetric, a new Sub-TLV in the OSPF Extended-Link TLV Sub-TLV

Regi stry, and a new Sub-TLV in the The OSPFv3 Ext end- LSA Sub-TLV

registry.

Security Considerations
Thi s docunent does not introduce new security risks.
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