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Abstract

This draft augnents LISP [ RFC9300] nulticast functionality described
in [I-D. farinacci-Ilisp-rfc6831lbis] and

[1-D. farinacci-lisp-rfc8378bis] to support the mappi ng of overlay
group addresses to underlay RLOC addresses. This draft defines a
many-to-1, 1-to-many, and many-to-many rel ati onship between multicast
El Ds and the Replication List Entries (RLES) RLOC records they map
to. The mechanisns in this draft allowa nulticast LISP overlay to
run over a mxed underlay of unicast and/or mnulticast packet
forwarding functionality.

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 documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may 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 11 June 2026.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
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described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Requirenents Language
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. Introduction

VWhen a mul ticast capabl e underlay connects multiple LISP sites, we
can take advantage of the nulticast capabilities and perform
replication nore efficiently than using head-end replication. This
draft addresses the problem of selecting the underlay multicast
group(s) to transport a given overlay nulticast flow. There are 4
di fferent scenarios possible:

1. A 1:1 mapping of an overlay nmulticast flow, either a (Source,
Group) or (*, Group) to an underlay group.

2. A many: 1 mapping where nmany overlay nulticast flows share the
same underl ay group.

3. A 1l:many nmapping where a single overlay group is transported over
different underlay groups. Note in this case, the "many" neans
mappi ng one EID to multiple RLOCs in a RLE-set where the set can
be a m x of underlay groups and underlay uni cast addresses. It
is really inportant that this al gorithm conpute unicast RLOCs as
well as nulticast RLCCs.

4. Gven the "many" mappi ng case rel ati onship above, a 4th
rel ati onship of mn nmany-to-nmany nappi ngs exist and will be
support ed.

There are two net hods being proposed to derive an underlay group from
an overl ay group:

* Conputation based underlay group assignment using a hash function
Here all ETRs will use the same nulticast underlay group, when
they are all on the same native nulticast forwardi ng underl ay.
The ETRs hash the bits of the group address G for an (S-EID, G
flow The low order 24-bits of the hash is used to produce an
| Pv4 underlay group address. The |ow order 120-bits of the hash
is used to produce an | Pv6 underlay group address.

* Lookup based group assignment where a mapping system | ookup is
used to coordinate the assignment of the underlay group anong
ETRs.

The scope of this draft covers underlays based on | Pv4 and |1 Pv6 only.

It does not cover other transport nechanisns |ike BIER, multicast
MPLS, or |ayer-2 underl ays.
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3. Definition of Terns

Note all term nology used in this docunent is based on the fornal
definitions from[I-D. farinacci-lisp-rfc6831lbis] and
[1-D.farinacci-lisp-rfc8378bhis]. The definitions bel ow extend these
formal definitions to address the introduction of group overlay to
group/ uni cast underl ay mappi ngs.

(S-EID,G: refers to nulticast state in nulticast source and
receiver sites where SSEIDis the |P address of the nulticast
source host (its EID). An S-EID can appear in an | GWv3 report,
an MSDP SA message or a PIMJoin/Prune message that travels inside
of a site. The notation (S-EID,GEID) is also used to signify
that this is an overlay source and overlay group entry.

(SSRLOC §: refers to nulticast state in the underlay core where
S-RLOC is a source address of the ITR that is performng
encapsul ation. The notation (S-RLOC, G RLOC) is also used to
denote G RLOC as the underlay group address. The (S-RLCC, G RLOC)
is mapped fromthe (S-EID, GE D) entry by doing a mappi ng dat abase
| ookup for (S-EID G EID).

(S-RLOC, LRLOC): refers to nulticast state in the underlay core
where S-RLOC is a source address of the ITR that is performng
encapsul ation. In this case, the underlay RLOC is a uni cast
address and denoted as UURLOC. A U-RLOC is used for encapsul ation
when it is determ ned that the ETR has no nulticast connectivity
and cannot be reached via a GRLOC. So the ITR encapsul ates to
the uni cast address U RLOCC of the ETR

RLE: is an Replication List Entry encoding used for replicating
mul ti cast packets which are encapsul ated. The list can be made up
of multiple GRLOCs and U-RLOCs. The RLE appears in control
messages in a single RLOCrecord.

Mul ticast Mapping: an entry in the mapping systemthat maps a
multicast (S-EID,GED) or (*, GEID entry to an RLOC-set. An
exanple would be EID: (S-EID,GEID) -> RLE-set: [GRLOCa, G RLOCD,
U RLOCc U-RLOCd] where the S-EIDis the source of a nulticast
packet sending to a G EID destination. The RLOC-record is an RLE
entry nmade up of 4 replications, the first to GRLOCa, the second
to GRLOCb, the third to URLOCc, and finally to URLOCd. It is
at the discretion of the encapsulator (an | TR or RTR) what source
RLOC address is used as the source address in the outer header.
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4.

Source Site Procedures

The Source Site Procedures from[Il-D.farinacci-lisp-rfc8378bis] are
foll owed for overlay nodes and [I-D.farinacci-lisp-rfc6831bis] for
non-overlay nodes. There are no nodifications to these procedures
other than the source nulticast site -1TR shoul d be capabl e of
replicating to nultiple G RLOC and U-RLOC addresses fromits map-
cache.

Hashed Based Underlay G oup Sel ection

When an ETR receives an | GW/ M.D report it needs to decide which
GRLOC to join in the underlay. A hash-based al gorithm can be used
so all ETRs that process the report can join the same G RLCC.
Therefore when an (S-EID,GEID) is reported, the hash will be over
the pair of 32-bits for I1Pv4 |GW reports and over the pair of
128-bits for IPv6 M.D reports. Wen (*, GEID) is being reported, the
hash is over just GED. The hash function used will be sha256

[ RFC6234] .

The hashed based approach creates perfect replication since it
results in a 1-to-1 mapping, but at the expense of nore underl ay
state.

Mappi ng System Lookup Based Underlay G oup Sel ection

There will be scenarios where native nmulticast underlay provider wll
want to control what group addresses are used in the network.
Therefore, a hashed based algorithmmay be at conflict. |In this case
G RLOCs need to be registered to the mappi ng system which are part of
the provider supported group address bl ock.

The proposed procedure is for the provider to register the GRLCOC as
an RLOC record for a distingui shed-nane ElI D encoded from procedures
in[lI-Dietf-lisp-nane-encoding]. The EIDw Il be registered in a
wel | defined and configured instance-id with nane "group-<group-
addr ess>".

For exanple, say there exists a GED of 224.1.1.1 and a provider
G RLOC of 225.1.1.1. \When a receiver joins GEID 224.1.1.1, the
recei ving ETR | ookups up EID "group-224.1.1.1" which returns an
G RLOC of 225.1.1.1. The ETR uses 225.1.1.1 as the GRLOC to
register the (S-EID,GEID) to the mapping system

Using this method, the provider can create 1-to-many, many-to-1, and
many-to-nmany rel ati onshi ps between G EID and G RLOC. The provider

could al so have EID "group-224.1.1.1" map to a (S-RLCC, G RLOC) so an
SSM based distribution tree can be joined in the underlay, by either
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PIMor IGW/ M.D. This exanple illustrates howto do a nany-to-1
mappi ng by having nultiple distinguish-nane entries (encoded with
different G EID addresses) map to a single G RLCC.

In a many-to-nany scenario, the ETR could be configured with a GEID
set of prefixes so a power-of-2 range of G El Ds would be | ooked up
that returns a single GRLOC. For example, say there exists
224.1.0.0/16 and 224.2.0.0/16 G EID prefix ranges and G RLCCs
225.1.1.1 and 225.2.2.2. The provider allows only 2 underlay groups
to be used but the overlay has large ranges of GEIDs. So the

provi der registers to the mapping system "group-224.1.0.0-16" with

G RLOC 225.1.1.1 and "group-224.2.0.0-16" with G RLOC 225. 2. 2. 2.

When an ETR receives an |GW report for 224.1.1.1, it registers GEID
224.1.1.1 with GRLOC 225.1.1.1. It can even scale better, by
registering GEID 224.1.0.0/16 with GRLOC 225.1.1.1 so subsequent

| GWP reports in the 224.1.0.0/16 range woul d not need to be
registered. But this does cone at expense of receiving nmulticast
packets for a G EID when there are no receivers.

When using nulticast and GEID prefixes, there is a tradeoff between
state in the underlay and using unnecessary bandw dt h.

7. Receiver Site Procedures

The Receiver Site Procedures from[Il-D.farinacci-lisp-rfc8378bis] are
followed. This draft adds an additional step to the procedure on how
to select the G RLOC address for registration.

Fromthe two approaches to obtain a G RLOC address discussed in the
previous sections, the ETR can start and conplete the (S-EID, G EID)
regi stration process:

1. Wien ETR receives either an 1GW or M.D report, be it (S, G or
(*,Q, the entry is used as the multicast EID to Map-Regi ster to
the mapping system Just like [I-D.farinacci-lisp-rfc6831bis]
and [I-D. farinacci-lisp-rfc8378bis] specify.

2. If the ETRis connected to a native multicast underlay, it wll
register (S-EID,GEID) or (*, GEID) with a G RLCC based on one of
G RLOC sel ection options. Al ETRs joining the sane underl ay
group for a given overlay group MJST use the same G RLOC
sel ection option. For early versions of this design, the network
operator configures the option consistently in all ETRs. The
I TRs do not need such configuration since they use what the
mappi ng system returns.
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3. If the ETRis configured to know there are I TRs that are not on
the sane native nulticast underlay, it MAY also register its
U RLOCC. The ITRw Il determ ne which RLOC to use by the testing
reachability via RLOC-probing according to [ RFC9301].

4. Oher ETRs registering the same (S-EID,GEID) or (*, GEID)
entries, will choose the sane underlay group G RLOC so when the
ITRreplicates to GRLOC, all ETRs receive the packet so they can
deliver to nmulticast receivers.

5. After the registration is perforned by ETRs, they need to tell
the underlay to deliver nulticast packets to themfor G RLOC
They do that by either sending Pl MJoin nessages into the
underlay PI M domain or they send | GW/ M.D reports. This is left
to the inplementation to decide.

If ETRs underlay join on nore than one interface, they may receive
duplicate packets. Care nust be taken to not |1GW/ M.D join on
multiple interfaces or duplicates will occur. |If PIMjoining occurs
on different interfaces, RPF failures will occur to stop the
duplicates frombeing delivered to receivers but at the expense of
usi ng unnecessary underlay bandw dt h.

Packet duplicates can al so occur when ETRs regi ster both G RLOC and
their own U RLOC addresses to the nmapping system ETRs cannot

deregi ster one or the other when they see duplicates because
different 1 TRs use the sanme mapping, so some will be on the multicast
underlay and sone will not. |In the case, when they are on a

mul ticast underlay, duplicates will occur across the RLOCs. The ETRs
must nonitor this and not answer RLOC probes sent to the U RLOC so
the I TR suppresses sending to it.

8. Interworking with non-Overlay Receivers

If there are nulticast receivers that |GW/ M.D join a GEID but are
not attached to a native nulticast underlay, they cannot receive
mul ti cast packets. They cannot receive multicast packets from
overlay attached sources because the I TR has no ETR to encapsul ate
to. Hence, they are not on the overlay. However, if they are
attached to a native nmulticast underlay, they can receive nulticast
packets.

There are nunerous nulticast connectivity conbinati ons which are
docunented in detail in [I-D. farinacci-lisp-rfc6831bis]. Those
procedures should be followed to deliver nulticast packets from
overlay attached sources to underlay only attached receivers. As
wel | as non-overlay attach sources to overlay attached receivers.
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9. | ANA Consi derations

There are no requests for | ANA.

10. Security Considerations

There are no security considerations at this tine.
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