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Abst r act

Initially devel oped for |IP over ATM the RFC 2022 (MARS) nodel is

al so applicable to other NBVA networks that provide the equival ent of
swi tched, point to nultipoint connections. This short docunent is

i ntended to state the obvious equival ences, and explain the |ess
obvious inplications. No changes to the MARS nodel per se are
suggested or required. RFC 2022 is not required over NBMA networks
that offer Ethernet-like group addressing functionality.

1. Introduction

Most network | ayer nodels, like the one described in STD 5, RFC 1112
[1] for IP multicasting, assune sources may send their packets to an
abstract 'multicast group addresses’. Link layer support for such an
abstraction is assumed to exist, and is provided by technol ogi es such
as Ethernet.

Some NBVA networks (e.g. ATMusing UNI3.0 or UNI3.1 signaling [4,5])
do not support a nulticast (or group) address abstraction. In these
environnents multicasting is typically supported through point to

mul tipoint calls (or emulated with nmultiple point to point calls).
The MARS npdel (RFC 2022) [2] was originally devel oped by the I P over
ATM wor ki ng group, and so uses ATMcentric descriptive | anguage. For
conpl eteness this nenmo expl ai ns how RFC 2022 can be applied to other
NBMA t echnol ogi es.
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2. RFC 2022’ s basic assunptions.

Section 3 of [2] describes the basic assunptions that the MARS nodel
makes about the services available fromthe |link |ayer network (using
ATM as the specific case). |In summary these are:

The ATM nodel broadly describes an ' AAL User’ as any entity that
est abl i shes and manages VCs and underlying AAL services to
exchange data. An IP over ATMinterface is a formof 'AAL User’

The nmpst fundanental |limtations of UNI 3.0/3.1's nulticast
support are:

Only point to nultipoint, unidirectional VCs may be
est abl i shed.

Only the root (source) node of a given VC may add or rempve
| eaf nodes.

Leaf nodes are identified by their unicast ATM addresses.

Gven this point to nultipoint call service, the MARS docunment goes
on to describe two architectures for enmulating multipoint to
multipoint IP nmulticasting - the VC Mesh, and the Multicast Server.
In either case it was assuned that |P/ATMinterfaces (whether in
routers or hosts) are allowed to originate and manage out goi ng poi nt
to nmultipoint calls wthout network operator intervention or nanua
provi si oni ng.

The MARS docurnent al so specifies that AAL5 be used for all SVGCs,
i mplying a requirenent that the underlying link service supports the
atonmi ¢ exchange of PDUs.

3. Ceneralising the MARS nodel
Any NBMA service that offers an equivalent to (or superset of) the
ATM point to nultipoint call service can use the MARS nodel directly.
It nust be possible to transmit atomic data units bi-directionally
with point to point calls, and unidirectionally (fromroot to | eaves)
on point to nultipoint calls.
A MARS is an entity known by its NBMA address.
A MARS Client is an entity known by its NBMA address.

An MCS (where needed) is an entity known by its NBMA address.
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The MARS control nessages defined in sections 4 onwards of the MARS
docunment are shown carryi ng ATM addresses. Using different mar$afn
(Address Fam ly) values in the fixed header of MARS control messages
allows MARS entities to indicate they are carrying other types of
NBVA addresses (as done in NHRP [3]). As for NHRP, the
interpretation of the 'sub-address’ fields shall be in the context of
the address fam |y selected (which nmeans it will often sinply be

nul l).
In all cases where {IP, ATM1, ATM 2, ...} mappings are referred to
they may be interpreted as {IP, NBMA. 1, NBVA. 2, ...} in the context

of whatever NBMA network you are depl oyi ng MARS
The MARS Cluster is defined in [2] as:

The set of ATMinterfaces chosing to participate in direct ATM
connections to achieve nulticasting of AAL_SDUs between
t hensel ves.

It is trivial to observe that the cluster definition is independent
of the underlying link |ayer technol ogy. A revised definition
becomes:

The set of NBMA interfaces chosing to participate in direct NBMVA
connections to achieve nulticasting of packets between thensel ves.

The term’ C uster Menber’ continues to refer to an endpoint that is
currently using a specific MARS for nulticast support. The potentia
scope of a cluster may be the entire nmenbership of a LIS, while the
actual scope of a cluster depends on which LIS nenbers are actually
registered with the cluster’s MARS at any given tine.

Section 3.4 of [2] provided a set of meunonics for the signalling
functions available to AAL Users. These meunoni cs are then used in
the remainder of [2] to indicate link |ayer events to which MARS
entities mght react. Recast fromthe perspective of an NBVA based
MARS entity, the descriptions would now read:

The foll owi ng generic signalling functions are presuned to be
available to |l ocal MARS entities:

L CALL_RQ Establish a pt-pt call to a specific endpoint.
L_MULTI_RQ Establish pt-npt call to a specific endpoint.
L MULTI_ADD Add new | eaf node to previously established pt-npt

cal l.

L_MIULTI_DROP Renpve specific |eaf node from established pt-npt
call.

L_RELEASE Rel ease pt-pt call, or all Leaves of a pt-npt call
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4.

The signalling exchanges and | ocal infornmation passed between MARS
entity and NBMA signalling entity with these functions are outside
the scope of this docunent.

The followi ng indications are assunmed to be available to MARS
entities, generated by by the local NBVA signalling entity:

L_ACK Succesful conpletion of a |local request.
L_REMOTE_CALL A new call has been established to the MARS
entity.

ERR L _RQFAILED A renpte NBMA endpoint rejected an L_CALL_RQ
L_MILTI _RQ or L_MJLTI _ADD.

ERR L_DROP A renpote NBMA endpoi nt dropped off an existing
cal l.

ERR_L_RELEASE An existing call was term nated.

The signalling exchanges and | ocal information passed between MARS
entity and NBMA signalling entity with these functions are outside
the scope of this docunent.

Open | ssues.

The trade of fs between VC Mesh and Multicast Server nodes may | ook
quite different for each NBVA technology. This will be especially
true in the area of VC (or equivalent) resource consunption in the
Nl Cs of hosts, routers, and endpoints supporting MARSs or MCSs. The
use of VC nesh node is nost vul nerable to NBMA technol ogies that are
signalling intensive or resource chall enged.

Sizing of Clusters (and hence LISes) will also be affected by a given
NBVA network’s ability to support lots of pt-npt calls.

Addi tionally, you cannot have nmore nmenbers in a cluster than you can
have | eaf nodes on a pt-npt call, w thout hacking the MARS nodel [6].

On goi ng devel opments in server synchronisation protocols for
di stributed RFC 2022 inplenentations are expected to be applicable to
non- ATM NBVA net wor ks.

Quality of service considerations are outside the scope of this
docunent. They will be very specific to each NBMA technol ogy’s
capabilities. Related work is being pursued outside the I ON Wr ki ng
G oup.

If the NBMA network offers sone sort of native nmultipoint to
mul ti poi nt service then use of the MARS nodel may not be optimal.
Such situations require further analysis.
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Security Considerations

This menmo is informational, and specifies no protocol for deploynent.
No specific non- ATM NBMA network technol ogi es or security
characteristics are di scussed. Shoul d enhancenents to security be
required, they shall be added as an extension to the base
architecture in RFC 2022, or described in docunents explicitly
proposi ng use of RFC 2022 over specific NBMA technol ogi es.
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Ful | Copyright Statenent
Copyright (C The Internet Society (1998). Al Rights Reserved.

Thi s docunent and translations of it may be copied and furnished to
ot hers, and derivative works that conment on or otherwi se explain it
or assist inits inplenentation may be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
i ncluded on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zati ons, except as needed for the purpose of
devel opi ng Internet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS | S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORVATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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