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Abst r act

Thi s docunent describes the use of the Locator/|ID Separation Protocol
(LISP) to interconnect nultiple disparate and i ndependent network
overlays by using a transit overlay. The transit overlay is referred
to as the "uberlay" and provides connectivity and control plane
abstraction between different overlays. Each network overlay nmay use
different control and data pl ane approaches and nay be managed by a
different organi zation. Structuring the network into nultiple
network overlays enables the interworking of different overlay
approaches to data and control plane nethods. The different network
overl ays are autononous froma control and data pl ane perspecti ve,
this in turn enables failure survivability across overlay domains
Thi s docunent specifies the mechani snms and procedures for the
distribution of control plane information across overlay sites and in
the uberlay as well as the | ookup and forwarding procedures for

uni cast and nulticast traffic within and across overlays. The
specification al so defines the procedures to support inter-overlay
mobility of EIDs and their integration with the intra-overlay EID
mobility procedures defined in draft-ietf-lisp-eid-nobility.

Requi renment s Language
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" 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
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1. Introduction

The main notivation for this specification is to provide a

met hodol ogy for the interconnection of LISP domains that may use

di sparate control and/or data plane approaches. For instance, one
domai n may use native LISP encapsulation for its data plane and a DDT
based mappi ng system while another domain may use VXLAN GPE
encapsul ati on and a mappi ng system based on

[I-D.farinacci-lisp-decent]. Furthernore, one domain may use an | Pv4
RLOC space and the other donmamin may use an | Pv6 RLOC space and there
may not be connectivity between the domains at the RLOC level. W

propose a nethod to interconnect and enable interoperability between
these di sparate LISP overlay networks by connecting themto a common
transit LI SP overl ay.

In order to provide interworking across inplenmentations of overlays
that may use different control and data pl ane approaches, a LISP
network may be structured as a collection of site-overlays
interconnected by a transit area. Each site-overlay is a fully
functional overlay network and has its own set of Map Servers and Map
Resol vers. Site-overlays share a border xTRwith a transit area.
Connectivity between site-overlays is provided via the transit area
which we will refer to as “The Woerlay” . This specification describes
the Control Plane and Forwardi ng procedures for the inplenentation of
an Uberlay connected multi-overlay LISP network. This approach to
the structure of a LISP network may al so enabl e regional failure
survivability and fault isolation

2. Definition of Ternmns
LISP rel ated terns, notably Map-Request, Map-Reply, Ingress Tunne
Router (1 TR), Egress Tunnel Router (ETR), Map-Server (Ms) and Map-
Resol ver (MR) are defined in the LISP specifications [RFC9300] and
[ RFC9301] .

Terms defining interactions with the LI SP Mapping System are defined
in [ RFCO301] .

Ternms related to the procedures for signal free nulticast are defined
in [ RFC8378].
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The following terms are here defined to facilitate the descriptions
and di scussions within this particul ar docunent.

Site-Overlay - Overlay network at a specific area or domain. This
overlay network has a dedi cated Mappi ng System

Border-xTR - XTR that connects a site-overlay to one or nore
uber| ays.

XTR - LI SP Tunnel Router as defined in [RFC9301]. An XxTR connects
end-points to the site-overl ay.

Local Mapping System - Mpping system of the site-overlay

Uberlay - Overlay network that interconnects different site-overlays
to each other. The Uberlay has a dedicated Mappi ng System and
creates an overlay anobngst the border xTRs which connect different
site-overl ays.

Uber | ay Mappi ng System - Aut ononous nmappi ng system dedi cated to the
uber| ay.

Site-Overlay EIDs - Also referred to as |ocal site-overlay ElDs,
these are the EIDs that are connected to xTRs in a particular site-
overlay and are registered in their own |ocal site-overlay mapping
system These EIDs will also be registered in the uberlay but not in
the renote site-overlay nmappi ng systens.

Renote site-overlay EIDs - These are ElIDs connected and registered in
site-overlays other than the |ocal site-overlay.

Local site-overlay ElIDs - These are ElIDs connected and registered in
the | ocal site-overlay.

3. Interconnecting multiple LISP site-overlays via the Uberl ay

A LI SP network can be structured as a collection of LISP site-
overlays that are interconnected by one or nore LISP Uberl ays.

A LISP site-overlay is an overlay network that has its own set of
XTRs, its own dedicated Mapping Systemand it nay have a dedi cated
RLCC space, separate fromthat of other site-overlays or the uberlay.
A LISP uberlay is also an overlay network with its own set of XxTRs,
its own dedi cated Mapping Systemand it may have its own dedi cated
RLOC space. Wen the RLOC spaces are dedicated, RLOC routes in the

| ocal underlay do not |eak across to the underlay of other site-
overl ays.
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A site-overlay will have xTRs and Border xTRs. The xTRs provide
connectivity to the local site-overlay EIDs, which are the ElIDs that
are locally connected to the overlay-site. The Border xTRs are Re-
encapsul ati ng Tunnel Routers (RTRs) that connect the site-overlays to
the LISP Wberlay in the transit network. xTRs participate in one
site-overlay and one site-overlay only. Border XTRs participate in
the mapping systemof the site-overlay it resides in and the napping
system of the uberlay it connects the site-overlay to. Border xTRs
may be shared by nore than one site-overl ay.

The different site-overlays can be interconnected by an uberlay. The
uberl ay consists of a dedicated Mappi ng System and the set of Border

XxTRs that connect the participating site-overlays to the Uberlay and

the Uberlay Mapping System

Each site-overlay will have its own set of Map Servers and Map

Resol vers (MS/ MRs) which operate as an autononpous Mappi ng System
The Uberlay Mapping Systemis al so autononous and incl udes all
necessary Map Servers and Map Resolvers. Any of the Mappi ng Systens,
in site-overlays or in the Uberlay, follow the control plane
specification in [ RFC9301] and may be structured as a Distributed

Del egation Tree (DDT) per [RFC8111]for the purposes of horizontal
scaling or other optimzations within each Mappi hg System

The M5/ MRs can be co-located with the border-xTRs of the site-overlay
When a Border XTR services nore than one site-overlay, and the M5/ MRs
are instantiated on the Border xTR, |ogical instances of MS/ MRS nust
be dedicated to each site-overl ay.

Thi s specification defines the interaction between the Mpping
Systens of the site-overlays and the uberlay to deliver a multi-
overlay hierarchical network. The forwardi ng procedures relevant to
the border xTRs are also specified. Figure 1 illustrates the multi-
overl ay networKk.
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Figure 1. Site-overlays connected via Uberlay

Structuring the LISP network as multiple site-overlays interconnected
by an uberlay delivers the follow ng benefits:

* Enable the interworking of diverse site-overlay inplementations in
whi ch different napping systens and encapsul ati ons may be used.

* Enhanced resiliency through regional failure survivability.

Failures in one site-overlay or failures in a portion of the
underl ay should not affect other site-overlays.
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* Reduce the state of the site-overlay control plane. The site-
overlay control plane will only maintain state for EIDs that are
connected to xTRs within the site-overlay These EIDs are referred
to as local site-overlay EIDs in this specification. Renpte site-
overlay EIDs will not be explicitly registered within the site-
overl ay.

* Separate the RLOC space of the different site-overlays as well as
the uberlay RLOC space. Each site-overlay will only need
reachability to its owm RLOCs, nmaking the RLOCs private to the
site-overlay Simlarly, the uberlay RLOC space does not require
know edge of site-overlay specific RLOCs. This sinplifies the
underl ay routing protocol structure and reduces the state that
must be handl ed and nai ntai ned by the underlay routing protocols.

* Reduced latency for local site-overlay EID registrations may be
achi eved when xTRs and Map Servers are topologically close.
Topol ogi cal proxinity is expected when the RLOC spaces for the
different overlays are kept separate.

* Reduced | atency for |ocal site-overlay EID | ookups may be achi eved
when xTRs, Map Resolvers and Map Servers are topol ogically close.
Topol ogi cal proxinmity is expected when the RLOC spaces for the
different overlays are kept separate.

* Creates a nulticast replication hierarchy where the Border RTRs
serve as the points of multicast replication for nmulticast traffic
that spans nultiple site-overl ays.

* Creates a distributed structure of RTRs that can be | everaged for
the depl oyment of NAT traversal in the RLOC space.

3.1. Logical Topol ogy Considerations

XTRs as defined in RFCO301 connect a network to the LISP overlay and
register the EID prefixes fromthe connected network to the LISP
mappi ng system Border xTRs, as defined in this docunment, will
connect site-overlays to the Uberlay and register the EID prefixes
that originate in a site-overlay in the Mapping System of the
Uberlay. Conversely, a border xTR nmay register EID prefixes present
in the Uberlay Mpping Systeminto the Mapping System of a particul ar
site-overlay. Furthernore, border xTRs nmay connect Uberlays to each
other and register the EID prefixes fromone Uberlay into the other.
There is no provision for the detection of registration | oops when
concatenating site-overlays and Uberlays, thus any interconnection of
overlay dommins (site-overlays or Uberlays) nust be done in a | oop
free topol ogy.
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A loop free topology is hereby defined for reference. This is a
general concept and is not encoded into any of the protocol mnessages

in LISP. A loop free topology Iimts the peerings between Uberl ays
and/ or overlays to a strict hierarchy. At the top of the hierarchy
is a single central Uberlay or Core Uberlay. The |oop free topol ogy
is defined by two sinple rules:

Uberlays in the next c
ski ppi ng) and uberl ays
connect to each ot her.
illustrated in Figure

Uber |l ays nmust only connect to

onsecutive | evel of hierarchy (no |eve
within the sane | evel of hierarchy must not
The | oop-free topol ogy hierarchy is

2

o a o + o a o +
| site-overlay 1 | | site-overlay 2 |
| (Level 2) | | (Level 2) |
o e + o e +
+---+ +---+
| RTR| | RTR|
+---+ +---+
R + R +
| Uberlay 1 | | Uberlay 2 |
| (Level 1) | | (Level 1) |
S + S +
+---+ +---+
| RTR+--------- +RTR|
+- - ++ ++- -+
| Core |
| Uberlay |
| (Level 0) |
+- - ++ ++- -+
| RTR+--------- +RTR|
+---+ +---+
N + N +
| Uberlay 3 | | Uberlay 4 |
| (Level 1) | | (Level 1) |
Fom e + Fom e +
+---+ +---+
| RTR| | RTR|
+---+ +---+
o e + o e +
| site-overlay 3 | | site-overlay 4 |
| (Level 2) | | (Level 2) |
o a o + o a o +

Figure 2. Loop-free to
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4. General Procedures

A site-overlay maintains state only for its local site-overlay ElDs
and RLOCs. Tunnels never cross site-overlay or uberlay boundaries.
Renote site-overlay ElIDs are reachable at the source site-overlay via
a default mapping which will steer all traffic destined to renote
site-overlay EIDs to the border xTRs where it can be handed off to
the uberlay. Traffic will be decapsul ated at the border xTRs and a

| ookup in the uberlay mapping systemw || determ ne the site-overlay
to which traffic is to be re-encapsul ated. The uberlay maintains
state for the EIDs of all interconnected site-overlays and will steer
traffic fromthe source site-overlay to the destination site-overlay
by encapsulating the traffic fromthe source site-overlay border xTR
to the destination site-overlay border xTR. At the border xTR of the
destination site-overlay, traffic will be de-capsulated, a | ookup in
the | ocal destination site-overlay Mapping Systemw || take place and
traffic will be re-encapsulated to the xTR that connects to the
destination EID. Thus, forwarding is achieved by concatenating

overl ays and doi ng Re-encapsul ation at the border xTRs to forward the
traffic fromthe Ingress site-overlay to the Egress site-overlay via
the Uberl ay.

Traffic for non-LISP sites, or for EIDs not registered in any site-
overlay, will also be forwarded to the border XxTR where it will be
forwarded or dropped as appropriate.

4.1. Control Pl ane Procedures

Local EIDs must be registered by the xTRs into the |ocal Mapping
System of the site-overlay. Intra-site communication follows the
standard procedures of registration, resolution, caching and
encapsul ati on defined in [ RFC9300] and [ RFC9301] anongst the xTRs
within the |ocal site-overl ay.

The border xTRs at a site-overlay should have a | ocal site-overlay
RLOC-set and will al so have an uberlay RLOC-set. The |ocal site-
overlay RLOC-set is in the private site-overlay RLOC space and is
used by the border xTRs as the RLOC set for any mappings it may
register with the site-overlay Mapping System The uberlay RLOC set
for the border-xTRs of a particular site-overlay are the RLOCs to
reach the site-overlay in the uberlay RLOC space. The border XxTR
will use the uberlay RLOC-set in any nmappings it may register with
the uberlay Mapping System It is possible for a deploynment to
connect the RLOC spaces of the site-overlays and the uberlay, it is
al so possible in the scenario of a common RLOC space for the uberlay
and | ocal site-overlay RLOC sets to be one and the sane. Any

i npl ementation of this specification should support disjoint RLCC
spaces or joint RLOC spaces.
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The border xTRs must register a default EID-prefix as specified in
Section 4.3 with the local site-overlay Mapping System Renote ElDs
will be generally reachable by xTRs in a site-overlay using the
default EI D mapping registered by the border xTRs. This is expected
to be the mappi ng used for npbst comruni cations to renote site-overlay
ElDs. Renote site-overlay EIDs may be registered with the | ocal
site-overlay Mapping System for the purposes of supporting inter-
overlay EID nobility as specified in Section 6, these mappings wll
be preferred over the default EID mappi ng whenever present.

Local EIDs registered with the site-overlay nmapping system nust al so
be registered with the Uberlay Mapping System The registration of
the local site-overlay EIDs with the uberlay Mpping Systemis
originated by the Border xTRs. The local site-overlay ElIDs SHOULD be
aggregated into the shortest covering prefix possible before being
registered with the uberlay Mapping System How this aggregation is
achieved is inplenentation specific.

In order to be able to register the local site-overlay EIDs with the
uber| ay Mapping System the border xTRs nmust subscribe to all ElDs
registered in their local site-overlay Mapping System This is a
subscription to 0.0.0.0/0 (or 0::/0) with the N-bit set as specified
in [RFC9437]. The subscription populates all |ocal site-overlay EID
mappi ngs in the map-cache of the border xTRs.

Once received through the subscription, the |ocal site-overlay ElDs
in the map-cache at the border XxTRs nust be registered by the border
XTRs with the uberlay Mapping System The local site-overlay ElDs
will be registered using the "uberlay’ RLOC-set for the registering
border xTR

Following [I-D.ietf-lisp-eid-nobility], the border xTRs will also
subscribe to any EID prefixes it registers with the uberlay Mpping
System This allows the border xTRs to get Map Notify nessages from
the uberl ay Mapping System for EID prefixes that may nove fromtheir
|l ocal site-overlay to a renote site-overl ay.

4.1.1. Split-horizon at the Border xTRs

Renote site-overlay EIDs may be |l earnt at a border xTR due to
resolution of a renpote destination EID or due to a nobility event as
specified in Section 6. Renpte site-overlay EIDs learnt fromthe
uberlay will be installed in the nap-cache of the border xXTR with the
correspondi ng renote uberlay RLOC-set for the renote border xTR

When these renpte site-overlay EIDs are | earnt as a consequence of
the map-notify nessages defined in the Inter-overlay nobility
procedures in Section 6, the EIDs will also be registered with the

| ocal site-overlay mapping systemusing the | ocal site-overlay RLOC
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set for the border-xTR. The renpte site-overlay EIDs registered with
the | ocal site-overlay mapping systemw || be |learnt back at the
border XxTR because of the border xTR s subscription to all |oca
site-overlay EIDs. This can cause the mapping for the renote EID
that is installed in the border XTR map-cache to flip flop between
the uberlay RLOC-set and the |ocal site-overlay RLOC- set.

In order to avoid this flip flopping a split horizon procedure nust
be inplemented. When a mapping received at the border xTR (as part
of its subscription to all local site-overlay EID prefixes) has the
| ocal site-overlay RLOC-set for the border xTR, the mapping received
in the subscription corresponds to a renpote site-overlay EI D and
shoul d be ignored by the border xTR.  The mappi ng shoul d not be
installed in the map-cache of the border xTR and the EIDs in the
mappi ng should not be advertised to the uberlay. More robust split
hori zon nechani sns can be proposed in future revisions of this

speci fication.

4.1.2. Border-xTR Resiliency

Redundancy at the border xTRs requires that border xTRs be logically
grouped so that the redundant array doesn’ t create a registration

| oop. As border xTRs interconnect overlay donmins, the border xTRs
will register the EID prefixes fromone domain into the neighboring
domai n. Fromthe perspective of the border XTR, the EID prefixes to
be registered in one domain are |learnt froma nei ghbor domai n which
we will refer to as the "site-of-origin". The site-of-origin may be
an overlay-site, an Uberlay or an | P network

Border xTRs should be logically grouped in Border Sets. A border set
is a group of border xTRs that register EID prefixes fromthe same
site-of-origin. Menbers of a border set will register the EIDs from
a particular site-of-origin into the neighboring overlay (site-
overlay or uberlay) using a conmon site-id. The use of the site-ID
nanespace is locally significant to each overlay domain (site-overlay
or Uberlay) and does not require cross-domai n synchroni zation or

di spersion. A border-xTR nmay be a nenmber of multiple border sets to
allow different site-of-origin domains to be serviced by the border-
XTR. Note that not all site-of-origin domains will connect to the
sane conbi nation of border-xTRs.
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EI D Mappings will be tagged with a site-1D according to their site-
of -origin when they are registered by the border-xTR  The site-ID
must be mmintained in the Mapping System as part of the registration
record. EID Mappings published and received at the border xTR nust
include the site-ID for the EID Mapping. |f the border-xTR receives
a mapping for an EID with a site-1D that matches the site-ID for one
of its border sets (site-of-origin), the Border xTR will not register
that information to the site-of-origin associated with that site-I1D
and thus prevent any registration |oops from occurring.

4.2. Resolution and Forwardi ng Procedures

Intra-site conmunication follows the standard procedures of
regi stration, resolution, caching and encapsul ati on defined in
[ RFC9300] and [ RFC9301] anongst the xTRs within the |ocal site-
overl ay.

Inter-site communi cation is achieved by encapsulating traffic
destined to renote site-overlay EIDs fromthe xTRs to the border
XxTRs. Traffic will be decapsul ated at the border xTRs and a | ookup
in the uberlay mapping systemw ||l determne the site-overlay to
which traffic is to be re-encapsul ated. The | ookup should return the
uberlay RLOCs for the border xTRs of the site-overlay where the
destination EIDis |located. At the border XTR of the destination
overlay-site, traffic will be de-capsul ated, and re-encapsulated to
the destination XxTR, just like an RTR does. The border XxTR al ready
has the destination EIDin its cache per its subscription to al

| ocal site-overlay ElDs.

When receiving encapsul ated traffic, a border xXTR will de-capsul ate
the traffic and will do a |l ookup for the destination EIDin its map
cache. If the destination EIDis present in the map cache, the
traffic is forwarded and no | ookup takes place. |If the destination
EIDis not present in the cache, the destination EIDis not in any

| ocal site-overlay connected to the border xTR, in which case the
border xXTR will issue a map-request to all Uberlay Mapping Systens it
is connected to. The criteria to determ ne which Mapping Systens are
Uberl ay Mapping Systens is sinply to select those Mappi ng Systens

wi th which the border xTR doesn’t hold a subscription to 0.0.0.0/0
(or 0::/0).
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4.2.1. Milti-overlay requests at border XxTR

A Border xXxTR may query all Mapping Systens in all uberlays it
participates in. The border xTR will then chose based on | ongest
prefix match the nore specific ElD mappi ng provi ded by any of the
Mappi ng Systens. This procedure could also include site-overlay
Mappi ng Systens, however those are not expected to be queried as the
border XTR subscribes to all EIDs in the site-overlays and the
presence of the mappings in the cache will prevent any |ookups. The
processing of Map Requests following the nulti-domain request |ogic
wor ks as foll ows:

1. The Border xTR sends a map request for the prefix that it intends
to resolve to each of the uberlay Mapping Systens it participates
in.

2. The Border XTR receives Map Replies fromeach of the different
uberl ay Mapping Systens it sent requests to. The Border XTR will
treat the replies differently depending on their contents:

* Negative Map Replies (NVR) are ignored and di scarded unl ess
all Map Replies received are Negative, then the border xTR
follows the procedures specified in [ RFCO301] for Negative Map
Repl i es.

* Map Replies with RLOCs that belong to the requesting border
XTR are ignored.

* ©Map Replies with EID prefixes that are not already in the nap
cache of the border XTR are accepted and cached.

* |If the EID prefix received in the Map-Reply already exists in
the cache/routing table, but the Map-Reply contains a
different RLOC-set than the one cached, the mappings are
merged so that the RLOCs received in the Map-Reply are added
to the RLOC-set previously cached for the EID prefix.

* |f the EID prefix received in the Map-Reply is nore specific
or less specific than an EID prefix already cached, the
mappi ng recei ved MUST be cached.

It is expected that a depl oynent of the uberlay would include the

dynanic registration of default EIDs. It is also reconmended that an
i mpl ement ati on adopts mechani sns for the dynam c resol ution of
default EIDs. In an environment |everaging the dynam c registration

and resolution of default ElIDs, the border XTR should not receive
Negative Map-Replies, but all replies (including those in response to
requests for destinations that are external to the EID space) will be
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Map-replies with a non-zero locator count. Nevertheless, an

i mpl ementation could opt to not use dynam c default-EI D handling. In
these cases, the border xXTR will receive NVRs. The inplenentation of
the Border XTR shoul d defer the decision on caching an NVR until al
rel evant Map-replies are received. To this effect, the

i mpl ementation should i npl ement nmechani snms to ensure that sufficient
replies are received before programm ng the nmap-cache. The
mechani sms by which this is achieved are an inpl enentation specific
matter and therefore not specified in this docunent.

When following these rules to process nulti-donmain requests, the
Border xTR guarantees proper discovery and use of destination
prefixes that will be associated with their correspondi ng overl ay-
site. By ignoring the negative replies the procedure works

regardl ess of whether the Mapping Systems of multiple uberlays have
consi stent configurations or operate individually w thout being aware
of the whol e addressi ng space in the overlay fabric.

4.3. Default EID registration and treatnent

Border xTRs will register a mapping to be used as a default napping
to handle the forwarding of traffic destined to any EIDs that are not
explicitly registered. These nappings will be registered in the

| ocal site-overlay Mapping System of each site-overlay. The RLOCs
for the mappings will be the site-overlay RLOCs of the border xTR
This registration is intended to instruct the Mapping Systemto
follow the procedures in [RFCO301] for Negative Map Replies and

cal cul ate the broadest non-registered EID prefix that includes the
requested destination EID and issue a map-reply with the cal cul ated
EID and the RLCCs registered by the border xTRs. The map-reply for
this default mapping will have a shorter TTL to acconmpbdate any
changes in the registrations.

The instruction to the Mapping System can be encoded as the
registration of an agreed upon distingui shed name [ RFC9735] such as
"Default". The registration will contain the RLOC set desired for
the default handling.

5. Milticast Specific Procedures
This specification will focus on the procedures necessary to extend
signal -free multicast [ RFC8378] across multiple site-overlays

i nterconnected with an uberlay. The specification will focus on the
ext ensi ons of the Sender and Receiver site procedures
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5.1. Inter-site-overlay Control Plane Procedures for Signal-free
mul ti cast

1. At the listener sites, xTRs with nmulticast listeners will follow
the receiver site procedures described in [ RFC8378]. A
replication list will be built and registered on the site-overlay
Mappi ng System for the nulticast channel being joined by the
i steners.

2. The Mapping Systemfor the listener site-overlay will send Map-
Notify nessages towards the nulticast source or RP per [RFC8378].
The nulticast source or RP is reachable via the border-xTRs of
the listener site-overlay via the default EI D mapping registered
in the |listener site-overlay.

3. Upon reception of the Map-Notify in the previous step, the
|istener site-overlay border-xTR will register the nulticast EID
with the uberlay Mapping System using the uberlay RLOCs for its
site-overlay as the RLOC set for the mappi ng being registered.
Only one of the RLOCs in the set should be active in the
registration per the procedures in [RFC8378]. A replication tree
is built in the uberlay as specified in [ RFC8378].

4. After the listener site-overlay border-xTR registers the
multicast EID with the uberlay Mapping system the uberlay M
will send a Map-Notify toward the nulticast source per [RFC8378]

5. Upon reception of the Map-Notify in the previous step, the border
XTR at the source site-overlay registers its interest in the
multicast EID with the source site-overlay Mapping System
foll owi ng the procedures described in [ RFC8378].

5.2. Border XTR Resolution and Forwardi ng procedures for Signal-free
mul ti cast

The mapping resol ution procedures for nulticast EIDs at border XxTRs
fall within the scope of the nechanisns specified in Section 4. The
Map-replies obtained fromthe | ookup will foll ow the behavi or
specified in [RFC8378] for signal-free multicast.

Forwarding will also follow the General Procedures specified in
Section 4 without alteration. It is worth noting that the

concat enati on of overlays between listener sites, uberlay and sender
site-overlays creates a convenient replication structure where the
border xTRs act as the replication points to forman optimzed end-
to-end multi-level replication tree.
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6

Inter site-overlay Mbility Procedures

The receiver and sender site procedures defined in
[I-D.ietf-lisp-eid-mobility] apply w thout change to each site-
overlay and to the uberlay. Border xTRs are connected to two or nore
overlay networks which are following the nmobility procedures. An
away table is defined at the border xTR for each overlay network it
participates in. 1In order to illustrate the procedures required,
this specification describes a scenario where a border xTR has one

| ocal site-overlay away table and one uberlay facing away table. The
procedures for nobility described in this section are extensible to
border xTRs participating in nore than two overl ays.

VWhen a map notify for an EID is received at an xTR, an away entry is
created on the receiving side table. Any away entries for the
specific EID in other tables on the same LISP node (XTR or RTR) nust
be renmoved. This general rule addresses convergence necessary for a
first nove as well as any subsequent nobves (noves that take place
after the away tables are already populated with entries for the
movi ng EI D due to previ ous noves).

The foll owing set of procedures highlights any additions to the
mobility procedures defined in [I-D.ietf-lisp-eid-nobility]:

1. Detect the roaming EID per the nechani sns described in
[I-Dietf-lisp-eid-mobility] and register the EID with the site-
overl ay Mapping System at the | anding site-overlay

2. The site-overlay Mapping Systemat the |landing site-overlay nust
send a Map-Notify to the last registrant xTR (if it is local to
the site-overlay) and to the border xTR as the border xTR
subscribes to all EIDs in the site-overl ay.

3. The border xTR will install an entry for the noved host in the
| ocal away table of the border XxTR

4. The border xTR fromthe landing site-overlay will register the
roaming EID with the uberlay Mapping System using the uberlay
RLOC-set for the landing site-overlay

5. The Uberlay Map Server will send Map-Notify nessages to the
border xTRs at the departure site-overlay as specified in
[I-D.ietf-lisp-eid-mobility] (border XTR with the previously
regi stered RLOCs).
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6. Upon reception of the Map-Notify, the border XTR nmust check if
the Map-Notify is for an EID-prefix that is covered by a broader
or equal EID-prefix that is locally registered. Local
registration is determ ned by the presence of the broader or
equal EID prefix in the map-cache of the border xTR

7. If the roaning EID-prefix received in the Map-Notify is not
covered under a previously registered EID-prefix in the |ocal
site-overlay, the EID-prefix is a newWy registered prefix and no
further action is required.

8. If the roaning EID-prefix received in the Map-Notify is covered
under a registered EIDprefix, the Map-Notify is due to a nove
event. In this case, the site-overlay border XTR nust register

the roaming EID prefix in the site-overlay mappi ng system usi ng
the site-overlay facing RLOC-set of the border-xTRs. The
roaming EID-prefix nmust also be installed in the uberlay facing
away table of the border xXxTR at the departure site-overl ay.

9. The departure site-overlay Map-Server will send Map-Notify
messages to the xTRs at the departure site-overlay as specified
in[I-Dietf-lisp-eid-nmobility] (edge xTRs with the previously
regi stered RLOCs).

10. Wen the site-overlay xTR at the departure site-overlay receives
the Map-Notify fromthe border xTR, it will include the EID
prefix received in the Map-Notify in its away table per the
procedures described in [I-D.ietf-lisp-eid-nobility].

11. Data triggered Solicit Map Requests (SMRs) will be initiated in
the different site-overlays and the uberlay as traffic nmatches
the different away tables. As specified in
[I-Dietf-lisp-eid-mobility], these SMRs notify the different
I TRs involved in communications with the roam ng EID that they
must i ssue a new Map- Request to the napping systemto renew
their mappi ngs for the roam ng ElID.

7. Virtual Private Network (VPN) Considerations
When supporting multiple Instance IDs as specified in
[I-D.ietf-lisp-vpn] the Instance IDs range is divided in two sets. A

reuse-set that can be used in each site-overlay and a gl obal -set used
across site-overlays and the uberl ay.
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Instance-1Ds that are local to a site-overlay should only provide
intra-overlay connectivity and are in the site-overlay mappi ng system
only for VPN use for the xTRs in the site-overlay. Wen the VPN
reaches across site-overlays, then the global-set instance-IDs are in
the uberl ay mapping systemas well as each site-overlay mapping
system where the VPN nenbers exist.

8. | ANA Consi derations
Thi s docunent has no | ANA i nplications
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