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Abstract

Many networ k depl oynments arrange the network topologies in two or
nore planes. The traffic generally uses one of the planes and fails
over to the other plane when there are link or node failure. Certain
applications require the traffic to be strictly restricted to a
particul ar plane and should not failover to the other plane. This
docunent proposes a solution for the strict planar routing using
Segnment Routi ng.

Requi renent s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ 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 (I1ETF). Note that other groups nay al so distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi mum of six nonths
and may be updated, replaced, or obsoleted 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 wll expire on Septenber 14, 2017.
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This docunent is subject to BCP 78 and the | ETF Trust’s Legal
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 docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided wi thout warranty as
described in the Sinplified BSD License.
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Figure 1: Network Pl anes

The above Figure 1 represents a network topology in two planes. Nodes
Al, A2, A3, A4 are in plane A and Bl, B2, B3, B4 are in plane B
Al->Bl, A2->B2, A3->B3, A4->B4 represent the "shunt |inks" which
connect the two planes. Certain applications require that the
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traffic follows plane A and remains in plane A in case of failures
and does not cross over to plane B. Strict routing plane

requi renents can be net using nmultiple techniques. This draft
focuses on sol utions using Segnent Routing technol ogy.

2. Mbti vati on

The notivation of this docunent is to provide solutions to strict
routi ng plane requirenments using Segnent Routing. The follow ng
obj ectives help to acconplish this in a range of depl oynent
scenari os.

1. Maintain strict routing within routing pl anes.

2. Alowtraffic to failover within routing plane and do not all ow
traffic to failover to other planes

3. Achieve ease of configuration and operational nmanagenent
3. Solutions

There are nultiple ways to address the strict routing plane

requi renents. Section 3.1 describes a nechani sm by using diferrent
SIDs for each plane. Another option is to use Milti-topol ogy SIDs as
defined in Section 3.2.

3.1. Routing-plane SID

A new SID called Routing-Plane SID is defined and associated wth new
al gorithmval ues. This docunent proposes 4 new al gorithm val ues

whi ch represent SPF in routing-planes. Wen the network topology is
organi zed into two different planes, each node in plane A associ ates
a new Routing-Plane SID to one of it’s | oopback addresses and
advertises the SIDin the segnent routing extension defined in [SR-
OSPF] section 2.1 and [SR-IS-IS] section 5. The prefix-SID sub-TLV
carries the new al gorithmvalues corresponding to the routing-pl ane.
The traffic which needs to be restricted to a certain routing-

pl ane, shoul d use the Routing-Plane SID corresponding to that plane to
forward the traffic. The paths through the Routing planes MAY use
single Routing Plane SID or a stack of multiple Routing Plane SIDs.
Adj acency- SI Ds can al so be used build paths across routing pl anes.

Adj acency-SIDs are not scoped per-algorithmand it is possible that
the protection path for the adjacency SIDs uses a path going over a
different routing-plane.lt is recomended to use non-protected

adj acency-SIDs to avoid backup traffic flow ng through different

pl ane.

Hegde & Gul ko Expi res Septenber 14, 2017 [ Page 3]



I nt ernet - Dr af Separati ng Routing Pl anes using Segnent Routing March 2017

3.1.1. Elenments of procedure

Al'l the nodes that belong to a certain routing-plane MJST adverti se
the al gorithm corresponding to that routing-plane in the al gorithm
sub-TLV as defined in [SR-OSPF] and [SR-1S-1S]. The nodes SHOULD
al so advertise Routing-Plane SID corresponding to that algorithmin
the prefix-SID Sub-TLV.

A node that receives the algorithm sub-TLV with new al gorithm val ue
specified in Section 6 MUST conpute SPF with all the nodes that
advertised the new algorithm The next-hops and RIB entries for the
Rout i ng- Pl ane SI Ds MJUST be conputed fromthe routing-plane SPF
Certain nodes MAY belong to multiple routing-planes. Such nodes MJST
conput e SPF correspondi ng to each plane and conpute the next-hops for
the SIDs corresponding to each pl ane.

Each router MAY assign different |IP address corresponding to each
pl ane or MAY use the sane |IP address to assign the node-SIDs and
Routi ng- Pl ane SIDs. The ingress routers MAY advertise binding- Sl Ds
as defined in [ SR-ARCH section 3.5.2, for the |abel stacks that are
constructed using routing-Plane SIDs. The ingress routers MAY map
the incoming IP traffic onto the Routing-Plane SIDs, the nechanisns
to do so is inplenentation dependant and outside the scope of this
docunent .

When the network topology is organized into nultiple IGP | evels or
areas, the Routing Plane SIDs MAY be re-originated fromone | GP
domain into the other domain by the border routers. The border |1GP
routers MJST re-advertise the Routing-Plane SIDs if they belong to
t he correspondi ng Routing plane and has advertised the al gorithm
corresponding to the routing-pl ane.

3.2. Milti-topology SID

Mul ti topol ogy Routing defines nmechanisns to support multiple

topol ogies in a single physical network. 1SI'S and OSPF extensions to
support nulti-topology routing is defined in [RFC5120] and [ RFC4915]
respectively. Milti-topology routing defined in [ RFC5120] and

[ RFC4915] descri bes nechanisns to separate topologies in ISIS and
OSPF by advertising separate MI-TLVs in I1SIS and nulti-topol ogy
scoped Router LSA in OSPF. The different routing planes in custoner
network can be assigned with different MI-1D for each routing-pl ane
and the multi-topology SIDs can be advertised for each MI-ID as
described in [SR-OSPF] and [SRI1S-1S]. Milti-topology SIDs are
associated with algorithmO and no new algorithmdefinition is
required. Al the nodes in the network MJST al so support nulti-
topol ogy routing as defined in [RFC5120] and [ RFC4915]. Al the
nodes in the network conpute separate SPF per MI-ID and programthe
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7.

forwardi ng planes with MI-SIDs accordingly. Milti-topology SIDs are
used to build the explicit paths through the network. Milti-topology
based sol uti on has an advantage of possibility of assigning different
|GP costs to links for different MIs. For deploynments that do not
need separate | GP costs and topol ogies for each routing plane, it
cones with an additional operational overhead of maintaining nmulti-

t opol ogy configurations.

Backward conpatibility
The mechani sm described in the docunent is fully backward conpati bl e.
If a node does not support the extensions defined in this docunent,
it will not advertise the additional algorithmvalues in the
al gorithm sub-TLV. Al the conputing nodes will not consider the
node in the SPF conputation if it has not advertised the specific
algorithm For the multi-topol ogy based sol uti on backward
conpatibility nmechani sm described in [ RFC5120] and [ RFC4915] are
appl i cabl e.

Security Consi derations

Thi s docunment does not introduce any further security issues other
than those discussed in [SR-OSPF] and [SR-IS-1S].

| ANA Consi derati ons
This specification updates OSPF and ISIS registry:
OSPF Router Information (RI) TLVs Registry
8 (I ANA Preallocated) - SR-Algorithm TLV
Algorithm2 -5 : SPF in routing plane
I SIS Sub TLVs for Type 242
Type: TBD (suggested val ue 19)
Description: Segment Routing Al gorithm
Al gorithm 2-5 : SPF in Routing Plane
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