Net wor k Wor ki ng Group K. Mcd oghrie

Request for Comments: 2932 ci sco Systens
Cat egory: Standards Track D. Fari nacci
Procket Networ ks

D. Thal er

M crosoft

Oct ober 2000

| Pv4 Multicast Routing MB
Status of this Meno

Thi s docunment specifies an Internet standards track protocol for the
Internet conmunity, and requests di scussion and suggestions for

i nprovenents. Please refer to the current edition of the "Internet
O ficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this meno is unlimnited.

Copyright Notice
Copyright (C) The Internet Society (2000). Al Rights Reserved.
Abstract
This nenp defines a portion of the Managenent |nformation Base (M B)
for use with network managenment protocols in the Internet conmunity.
In particular, it describes nanaged objects used for managing IP
Mul ticast Routing for |IPv4, independent of the specific nulticast
routing protocol in use.

Tabl e of Contents

1 Introducti ON ... e 2
2 The SNVP Managenment Framework ........... .. .. ... 2
3 OV VI BW Lt 3
4 Defini tions ... .. 4
5 TANA Considerati ONS . ... ..t 22
6 Security Considerati ONS .. ... ...t 22
7 Intellectual Property Notice ........ ... .. 23
8 ACKNOW edgemBNt S . ... 23
9 AUt hOrs’ AddrESSES . ..t 24
10 Ref erenCes ... i 25
11 Full Copyright Statement .......... ... . .. 27

McCl oghrie, et al. St andards Track [ Page 1]



RFC 2932 | Pv4 Multicast Routing MB Cct ober 2000

1

| nt roducti on

This M B describes objects used for managing I P Milticast Routing
[16], independent of the specific nulticast routing protocol [17-21]
in use. Managed objects specific to particular nmulticast routing
protocols are specified el sewhere. Simlarly, this MB does not
support managenent of nulticast routing for other address famli es,
i ncluding I Pv6. Such managenent may be supported by other M Bs.

The SNMP Managenent Framewor k

The SNMP Managenent Framework presently consists of five major
conponent s:

o] An overall architecture, described in RFC 2571 [1].

o] Mechani sms for describing and nani ng objects and events for the
pur pose of managenent. The first version of this Structure of
Managenment Information (SM) is called SMv1l and described in
STD 16, RFC 1155 [2], STD 16, RFC 1212 [3] and RFC 1215 [4].
The second version, called SMv2, is described in STD 58, RFC
2578 [5], STD 58, RFC 2579 [6] and STD 58, RFC 2580 [7].

o] Message protocols for transferring managenment information. The
first version of the SNWMP nessage protocol is called SNWPv1l and
described in STD 15, RFC 1157 [8]. A second version of the SNW
nessage protocol, which is not an Internet standards track
protocol, is called SNMWPv2c and described in RFC 1901 [9] and
RFC 1906 [10]. The third version of the nessage protocol is
call ed SNMPv3 and described in RFC 1906 [10], RFC 2572 [11] and
RFC 2574 [12].

o] Prot ocol operations for accessing nanagenent information. The
first set of protocol operations and associated PDU formats is
described in STD 15, RFC 1157 [8]. A second set of protocol
operations and associated PDU formats is described in RFC 1905
[13].

o] A set of fundanental applications described in RFC 2573 [14] and
t he vi ew-based access control nechani sm described in RFC 2575
[15].

Managed objects are accessed via a virtual information store, ternmed
t he Managenent Information Base or MB. Objects in the MB are
defined using the nechanisns defined in the SM.
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This nenp specifies a MB nodule that is conpliant to the SMv2. A
M B conformng to the SMvl can be produced through the appropriate
translations. The resulting translated M B nust be semantically
equi val ent, except where objects or events are onitted because no
translation is possible (use of Counter64). Sone nachi ne readabl e
information in SMv2 will be converted into textual descriptions in
SMv1 during the translation process. However, this |oss of machine
readabl e information is not considered to change the senantics of the
M B.

3. Overview
This M B npodul e contains one scalar and five tables. The tables are:

(1) the IP Multicast Route Table containing multicast routing
information for |IP datagranms sent by particular sources to the
I P nmul ticast groups known to a router

(2) the IP Milticast Routing Next Hop Table containing infornmation
on the next-hops for the routing IP multicast datagranms. Each
entry is one of a list of next-hops on outgoing interfaces for
particul ar sources sending to a particular multicast group
addr ess.

(3) the IP Miulticast Routing Interface Table containing nulticast
routing information specific to interfaces.

(4) the IP Multicast Scope Boundary Tabl e containing the boundaries
configured for nulticast scopes [22].

(5) the IP Milticast Scope Name Tabl e contai ni ng human-readabl e
names of nulticast scope.
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i Definitions
| PMROUTE-STD-M B DEFI NI TIONS :: = BEG N
| MPORTS

MODULE- | DENTI TY, OBJECT-TYPE, m b-2,
I nt eger 32, Counter32, Counter64, Gauge32,

| pAddr ess, Ti meTi cks FROM SNWPv2- SM

RowSt at us, TEXTUAL- CONVENTI QN,

Tr ut hval ue FROM SNMPv2- TC

MODULE- COVPLI ANCE, OBJECT- GROUP FROM SNWPv2- CONF
SnnpAdmi nStri ng FROM SNMP- FRAMEWORK- M B
I nt erfacel ndexOr Zer o,

I nt erfacel ndex FROM | F- M B

I ANAI pRout ePr ot ocol ,

I ANAI pMRout ePr ot ocol FROM | ANA- RTPROTO- M B;

i pMRout eSt dM B MODULE- | DENTI TY
LAST- UPDATED "200009220000Z" -- Septenber 22, 2000
ORGANI ZATI ON "I ETF | DMR Wor ki ng G oup”
CONTACT- | NFO
" Dave Thal er
M crosoft Corporation
One M crosoft Way
Rednond, WA 98052- 6399
us

Phone: +1 425 703 8835
EMai | : dt hal er @n crosoft. conf
DESCRI PTI ON
"The M B nodul e for managenent of IP Milticast routing,
i ndependent of the specific multicast routing protocol

use. "
REVI SI ON "200009220000Z" -- Septenber 22, 2000
DESCRI PTI ON

"Initial version, published as RFC 2932."
:={ mb-2 83}

-- Textual Conventions

LanguageTag ::= TEXTUAL- CONVENTI ON
DI SPLAY- HI NT "100a"
STATUS current
DESCRI PTI ON

"An RFC 1766-style | anguage tag, with all al phabetic
characters converted to lowercase. This restriction is

2000

but

in

i ntended to make the | exical ordering inposed by SNWP usef ul
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when applied to | anguage tags. Note that it is
theoretically possible for a valid | anguage tag to exceed
the allowed length of this syntax, and thus be inpossible to
represent with this syntax. Sanpling of |anguage tags in
current use on the Internet suggests that this linmt does
not pose a serious problemin practice."

SYNTAX OCTET STRING (SI ZE (1..100))

-- Top-level structure of the MB
i pMRout eM Bhj ects OBJECT IDENTIFIER ::= { i pMRouteStdM B 1 }
i pMRout e OBJECT IDENTIFIER ::={ ipMouteM BObjects 1 }

-- the IP Multicast Routing M B-G oup
-- a collection of objects providing information about
-- IP Multicast G oups

i pMRout eEnabl e OBJECT- TYPE
SYNTAX | NTEGER { enabl ed(1), disabled(2) }
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
"The enabl ed status of IP Milticast routing on this router.™
::={ ipMRoute 1}

i pMRout eEnt r yCount OBJECT- TYPE

SYNTAX Gauge32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunmber of rows in the i pMRouteTable. This can be used
to nonitor the nulticast routing table size."

::={ ipMRoute 7 }

i pMRout eTabl e OBJECT- TYPE

SYNTAX SEQUENCE CF | pMRout eEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The (conceptual) table containing nulticast routing
information for | P datagrans sent by particular sources to
the IP nulticast groups known to this router.”

::={ ipMRoute 2 }
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i pMRout eEntry OBJECT- TYPE

| Pv4 Multicast Routing MB

Ccto

row) containing the nulticast

I P multicast group address

ber 2000

routing

| P datagranms froma particul ar source and

Di scontinuities in counters in this entry can be detected by

i pMRout eUpTi ne. "

SYNTAX | pMRout eEnt ry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry (conceptual
i nformation for
addressed to a particul ar
observi ng the val ue of
| NDEX { i pMRout eGr oup,
i pMRout eSour ce,
i pMRout eSour ceMask }
::={ ipMRouteTable 1 }

| pMRout eEntry :: = SEQUENCE {
i pMRout eGr oup
i pMRout eSour ce
i pMRout eSour ceMask
i pMRout eUpst r eanNei ghbor
i pMRout el nl f I ndex
i pMRout eUpTi e
i pMRout eExpi ryTi e
i pMRout ePkt s
i pMRout eDi fferent | nl f Packets
i pMRout eCct et s
i pMRout ePr ot ocol
i pMRout eRt Prot o
i pMRout eRt Addr ess
i pMRout eRt Mask
i pMRout eRt Type
i pMRout eHCCct et s

}

i pMRout eGroup OBJECT- TYPE
SYNTAX | pAddr ess
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

| pAddr ess,
| pAddr ess,
| pAddr ess,
| pAddr ess,
I nterfacel
Ti meTi cks,
Ti meTi cks,
Count er 32,
Count er 32,
Count er 32,
I ANAI pMRout ePr ot ocol
I ANAI pRout ePr ot ocol

| pAddr ess,

| pAddr ess,

| NTECER,

Count er 64

ndexOr Zer o,

"The IP nulticast group address for which this entry

contains nulticast
2= { ipMouteEntry 1 }
i pMRout eSour ce OBJECT- TYPE
SYNTAX | pAddr ess
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
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"The network address which when conbined with the
correspondi ng val ue of i pMRouteSourceMask identifies the
sources for which this entry contains nulticast routing
i nformation."

2= { ipMRouteEntry 2 }

i pMRout eSour ceMask OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The network mask whi ch when conbined with the correspondi ng
val ue of i pMRouteSource identifies the sources for which
this entry contains nmulticast routing information."

::={ ipMRouteEntry 3 }

i pMRout eUpst reanNei ghbor OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The address of the upstream nei ghbor (e.g., RPF neighbor)
fromwhich | P datagrans fromthese sources to this nulticast
address are received, or 0.0.0.0 if the upstream nei ghbor is
unknown (e.g., in CBT)."

::={ ipMRouteEntry 4 }

i pMRout el nl f I ndex OBJECT- TYPE

SYNTAX I nterfacel ndexOr Zero

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The value of iflndex for the interface on which IP
dat agrams sent by these sources to this nmulticast address
are received. A value of 0 indicates that datagrans are not
subject to an inconing interface check, but may be accepted
on multiple interfaces (e.g., in CBT)."

::={ ipMRouteEntry 5 }

i pMRout eUpTi me OBJECT- TYPE

SYNTAX Ti meTi cks

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The time since the nmulticast routing information
represented by this entry was | earned by the router."

::={ ipMRouteEntry 6 }
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i pMRout eExpi ryTi me OBJECT- TYPE

SYNTAX Ti meTi cks

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The m ni mum anount of tine remaining before this entry wll
be aged out. The value O indicates that the entry is not
subject to aging."

::={ ipMRouteEntry 7 }

i pMRout ePkt s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of packets which this router has received from
these sources and addressed to this nmulticast group
address. "

::={ ipMRouteEntry 8 }

i pMRout eDi fferentInl fPackets OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of packets which this router has received from
these sources and addressed to this nulticast group address,
whi ch were dropped because they were not received on the
interface indicated by i pMRoutelnlflndex. Packets which are

not subject to an incoming interface check (e.g., using CBT)
are not counted."

::={ ipMouteEntry 9 }

i pMRout eCct et s OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The nunber of octets contained in | P datagrans which were
received fromthese sources and addressed to this nulticast

group address, and which were forwarded by this router.™
2= { ipMRouteEntry 10 }

i pMRout ePr ot ocol OBJECT- TYPE
SYNTAX | ANAi pMRout ePr ot oco
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
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"The nulticast routing protocol via which this multicast
forwarding entry was | earned."
2= { ipMRouteEntry 11 }

i pMRout eRt Prot o OBJECT- TYPE

SYNTAX | ANAI pRout ePr ot ocol

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The routing mechani smvia which the route used to find the
upstream or parent interface for this nulticast forwarding
entry was |learned. Inclusion of values for routing
protocols is not intended to inply that those protocols need
be supported.™

2= { ipMRouteEntry 12 }

i pMRout eRt Addr ess OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The address portion of the route used to find the upstream
or parent interface for this nmulticast forwarding entry."

::={ ipMRouteEntry 13 }

i pMRout eRt Mask OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The mask associated with the route used to find the upstream
or parent interface for this multicast forwarding entry."

2= { ipMRouteEntry 14 }

i pMRout eRt Type OBJECT- TYPE

SYNTAX | NTEGER {
unicast (1), ~-- Unicast route used in rmulticast R B
mul ticast (2) -- Multicast route

}

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The reason the given route was placed in the (I ogical)
mul ti cast Routing Information Base (RIB). A value of
uni cast neans that the route would normally be placed only
in the unicast RIB, but was placed in the nulticast RIB
(instead or in addition) due to | ocal configuration, such as
when running PIMover RIP. A value of nulticast nmeans that
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the route was explicitly added to the nulticast RIB by the
routing protocol, such as DVMRP or Miltiprotocol BGP."
2= { ipMRouteEntry 15 }

i pMRout eHCCct et s OBJECT- TYPE

SYNTAX Count er 64

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of octets contained in | P datagrans which were
received fromthese sources and addressed to this nmulticast
group address, and which were forwarded by this router.
This object is a 64-bit version of ipMRouteCctets."

::={ ipMRouteEntry 16 }

-- The IP Miulticast Routing Next Hop Table

i pMRout eNext HopTabl e OBJECT- TYPE

SYNTAX SEQUENCE CF | pMRout eNext HopEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The (conceptual) table containing information on the next-
hops on outgoing interfaces for routing IP multicast
datagranms. Each entry is one of a list of next-hops on
outgoing interfaces for particular sources sending to a
particular nmulticast group address."

::={ ipMRoute 3}

i pMRout eNext HopEnt ry OBJECT- TYPE
SYNTAX | pMRout eNext HopEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry (conceptual row) in the Iist of next-hops on
outgoing interfaces to which IP nmulticast datagranms from
particular sources to a IP nulticast group address are
routed. Discontinuities in counters in this entry can be
detected by observing the value of ipMRouteUpTine."
| NDEX { 1 pMRout eNext HopG oup, i pMRout eNext HopSour ce,
i pMRout eNext HopSour ceMask, i pMRout eNext Hopl f | ndex,
i pMRout eNext HopAddr ess }
::={ ipMouteNextHopTable 1 }

| pMRout eNext HopEntry :: = SEQUENCE {
i pMRout eNext HopGr oup | pAddr ess,
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i pMRout eNext HopSour ce | pAddr ess,
i pMRout eNext HopSour ceMask | pAddr ess,
i pMRout eNext Hopl f | ndex I nt erfacel ndex,
i pMRout eNext HopAddr ess | pAddr ess,
i pMRout eNext HopSt at e | NTEGER,
i pMRout eNext HopUpTi ne Ti meTi cks,
i pMRout eNext HopExpi ryTi ne Ti meTi cks,
i pMRout eNext HopCl osest Menber Hops | nt eger 32,
i pPMRout eNext HopPr ot ocol I ANAI pMRout ePr ot ocol ,
i pPMRout eNext HopPkt s Count er 32
}
i pMRout eNext HopGr oup OBJECT- TYPE
SYNTAX | pAddr ess
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The IP nmulticast group for which this entry specifies a
next - hop on an outgoing interface."
::={ ipMouteNextHopEntry 1 }
i pMRout eNext HopSour ce OBJECT- TYPE
SYNTAX | pAddr ess
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The network address which when conbined with the
correspondi ng val ue of i pMRout eNext HopSour ceMask identifies
the sources for which this entry specifies a next-hop on an
outgoing interface."
::={ ipMouteNext HopEntry 2 }
i pMRout eNext HopSour ceMask OBJECT- TYPE
SYNTAX | pAddr ess
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"The network mask whi ch when conbined with the correspondi ng
val ue of i pMRout eNext HopSource identifies the sources for
which this entry specifies a next-hop on an outgoing
interface."
::={ ipMouteNextHopEntry 3 }

i pMRout eNext Hopl f I ndex OBJECT- TYPE

SYNTAX | nt er f acel ndex
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
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"The iflndex value of the interface for the outgoing
interface for this next-hop."
::={ ipMouteNext HopEntry 4 }

i pMRout eNext HopAddr ess OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The address of the next-hop specific to this entry. For
nost interfaces, this is identical to i pMRout eNext HopG oup.
NBMA i nt erfaces, however, nay have nultiple next-hop
addresses out a single outgoing interface."

::={ ipMouteNextHopEntry 5 }

i pMRout eNext HopSt at e OBJECT- TYPE

SYNTAX | NTEGER { pruned(1), forwarding(2) }

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"An indication of whether the outgoing interface and next-
hop represented by this entry is currently being used to
forward | P datagrans. The value 'forwarding’ indicates it
is currently being used; the value ’'pruned indicates it is
not."

::={ ipMouteNext HopEntry 6 }

i pMRout eNext HopUpTi ne OBJECT- TYPE

SYNTAX Ti meTi cks

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The time since the nmulticast routing information
represented by this entry was | earned by the router."

::={ ipMouteNext HopEntry 7 }

i pMRout eNext HopExpi ryTi ne OBJECT- TYPE

SYNTAX Ti meTi cks

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The m ni mum anount of tine remaining before this entry wll
be aged out. [|f ipMRouteNextHopState is pruned(l), the
remaining time until the prune expires and the state reverts
to forwarding(2). Oherwise, the remaining tinme until this
entry is renoved fromthe table. The tine remaining may be
copi ed fromipMRouteExpiryTime if the protocol in use for
this entry does not specify next-hop tinmers. The value 0
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i ndicates that the entry is not subject to aging."
::={ ipMouteNext HopEntry 8 }

i pMRout eNext HopCl osest Menber Hops OBJECT- TYPE

SYNTAX I nt eger 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The m ni mum nunber of hops between this router and any
menber of this IP rmulticast group reached via this next-hop
on this outgoing interface. Any IP multicast datagrans for
the group which have a TTL | ess than this nunber of hops
will not be forwarded to this next-hop."

::={ ipMouteNext HopEntry 9 }

i pMRout eNext HopPr ot ocol OBJECT- TYPE
SYNTAX | ANAIi pMRout ePr ot ocol
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The routing nmechani smvia which this next-hop was | earned."”
::={ ipMouteNextHopEntry 10 }

i pMRout eNext HopPkt s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunber of packets which have been forwarded using this
route.”

::={ ipMouteNextHopEntry 11 }

-- The Multicast Routing Interface Table

i pMRout el nt er f aceTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | pMRout el nterfaceEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The (conceptual) table containing nmulticast routing
i nformation specific to interfaces."
::={ ipMRoute 4}

i pMRout el nterfaceEntry OBJECT- TYPE

SYNTAX | pMRout el nterfaceEntry
MAX- ACCESS not - accessi bl e
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STATUS current

DESCRI PTI ON
"An entry (conceptual row) containing the nulticast
information for a particular interface."”

| NDEX { i pMRout el nterfacel flndex }

::={ ipMRoutelnterfaceTable 1 }

| pMRout el nterfaceEntry ::= SEQUENCE {
i pMRout el nterfacel fl ndex I nt erfacel ndex,
i pMRout el nterfaceTt| I nt eger 32,
i pMRout el nt er f acePr ot ocol I ANAI pMRout ePr ot ocol ,
i pMRout el nterfaceRateLi m t I nt eger 32,

i pMRout el nt erf acel nMcast Cct et s Count er 32,
i pMRout el nt erf aceCQut Mcast Cctet s Count er 32,
i pMRout el nt er f aceHCl nMcast Cctets  Count er 64,
i pMRout el nt er f aceHCQut Mcast Cct et s Count er 64

}

i pMRout el nterfacel fl ndex OBJECT- TYPE
SYNTAX | nterfacel ndex
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

routing

"The iflndex value of the interface for which this entry

contains information."
2= { ipMRoutelnterfaceEntry 1 }

i pMRout el nterfaceTtl OBJECT- TYPE
SYNTAX | nt eger 32 (0..255)
MAX- ACCESS read-write
STATUS current
DESCRI PTI ON
"The datagram TTL threshold for the interface. Any

| P

nmul ti cast datagrans with a TTL less than this threshold wll

not be forwarded out the interface. The default val
nmeans all nulticast packets are forwarded out the
interface."

::={ ipMRoutelnterfaceEntry 2 }

i pMRout el nt er f acePr ot ocol OBJECT- TYPE
SYNTAX | ANAIi pMRout ePr ot ocol
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON
"The routing protocol running on this interface."
::={ ipMRoutelnterfaceEntry 3 }

i pMRout el nterfaceRateLinit OBJECT- TYPE

McC oghrie, et al. St andar ds Track
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SYNTAX I nt eger 32

MAX- ACCESS read-write

STATUS current

DESCRI PTI ON
"The rate-linmt, in kilobits per second, of forwarded
nmulticast traffic on the interface. A rate-limt of O
indicates that no rate liniting is done."

DEFVAL { 0}

::={ ipMRoutelnterfaceEntry 4 }

i pMRout el nt erfacel nMcast Cctets OBJECT- TYPE
SYNTAX Count er 32
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The nunber of octets of nulticast packets that have arrived
on the interface, including fram ng characters. This object
is simlar to iflnCctets in the Interfaces M B, except that
only multicast packets are counted.”

::={ ipMRoutelnterfaceEntry 5 }

i pMRout el nt er f aceQut Mcast Cct et s OBJECT- TYPE

SYNTAX Count er 32

MAX- ACCESS r ead-only

STATUS current

DESCRI PTI ON
"The nunmber of octets of nulticast packets that have been
sent on the interface."

::={ ipMRoutelnterfaceEntry 6 }

i pMRout el nt er f aceHCl nMcast Cct et s OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The nunmber of octets of nulticast packets that have arrived
on the interface, including fram ng characters. This object
is a 64-bit version of ipMRoutelnterfacel nMcastCQctets. |t
is simlar to ifHCI nCctets in the Interfaces M B, except
that only nmulticast packets are counted."

::={ ipMRoutelnterfaceEntry 7 }

i pMRout el nt er f aceHCQut Mcast Cct et s OBJECT- TYPE
SYNTAX Count er 64
MAX- ACCESS r ead-only
STATUS current
DESCRI PTI ON

"The nunber of octets of nulticast packets that have been
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sent on the interface. This object is a 64-bit version of
i pMRout el nt er f aceQut Mcast Cctets. "
::={ ipMRoutelnterfaceEntry 8 }

-- The IP Milticast Scope Boundary Tabl e

i pMRout eBoundar yTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | pMRout eBoundar yEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The (conceptual) table listing the router’s scoped
mul ti cast address boundaries."
::={ ipMRoute 5}

i pMRout eBoundar yEntry OBJECT- TYPE
SYNTAX | pMRout eBoundar yEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry (conceptual row) in the ipMouteBoundaryTable
representing a scoped boundary."
| NDEX { 1 pMRout eBoundaryl f 1l ndex, i pMRouteBoundaryAddress,
i pMRout eBoundar yAddr essMask }
::={ ipMRouteBoundaryTable 1 }

| pMRout eBoundar yEntry ::= SEQUENCE ({
i pMRout eBoundar yl f | ndex I nt er f acel ndex,
i pMRout eBoundar yAddr ess | pAddr ess,
i pMRout eBoundar yAddr essMask | pAddr ess,
i pMRout eBoundar y St at us RowSt at us

}

i pMRout eBoundaryl f I ndex OBJECT- TYPE

SYNTAX I nt erfacel ndex

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The Iflndex value for the interface to which this boundary
applies. Packets with a destination address in the
associ at ed address/ nmask range will not be forwarded out this
interface."

::={ ipMouteBoundaryEntry 1 }

i pMRout eBoundar yAddr ess OBJECT- TYPE
SYNTAX | pAddr ess
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MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The group address whi ch when comnbi ned with the
correspondi ng val ue of i pMRout eBoundar yAddr essMask
identifies the group range for which the scoped boundary
exi sts. Scoped addresses nmust cone fromthe range 239. X. X. X
as specified in RFC 2365. "

::={ ipMouteBoundaryEntry 2 }

i pMRout eBoundar yAddr essMask OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The group address mask whi ch when conbined with the
correspondi ng val ue of i pMRout eBoundaryAddress identifies
the group range for which the scoped boundary exists."

::={ ipMouteBoundaryEntry 3 }

i pMRout eBoundar ySt at us OBJECT- TYPE

SYNTAX RowsSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The status of this row, by which new entries nay be
created, or old entries deleted fromthis table."

::={ ipMouteBoundaryEntry 4 }

-- The IP Milticast Scope Nane Table

i pMRout eScopeNaneTabl e OBJECT- TYPE

SYNTAX SEQUENCE OF | pMRout eScopeNaneEntry
MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON

"The (conceptual) table listing the nulticast scope nanes."
::={ ipMRoute 6 }

i pMRout eScopeNaneEnt ry OBJECT- TYPE
SYNTAX | pMRout eScopeNaneEntry
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON
"An entry (conceptual row) in the i pMRouteScopeNaneTabl e
representing a nulticast scope nane."
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| NDEX { 1 pMRout eScopeNaneAddr ess,

i pMRout eScopeNaneAddr essMask,

| MPLI ED i pMRout eScopeNaneLanguage }
::={ ipMRouteScopeNaneTable 1 }

| pMRout eScopeNaneEntry :: = SEQUENCE {
i pMRout eScopeNaneAddr ess | pAddr ess,
i pMRout eScopeNaneAddr essMask | pAddr ess,
i pMRout eScopeNaneLanguage LanguageTag,
i pMRout eScopeNaneStri ng SnnpAdni nSt ri ng,
i pMRout eScopeNaneDef aul t Tr ut hVal ue,
i pMRout eScopeNaneSt at us RowsSt at us
}
i pMRout eScopeNaneAddr ess OBJECT- TYPE
SYNTAX | pAddr ess
MAX- ACCESS not - accessi bl e
STATUS current
DESCRI PTI ON

"The group address which when conbined with the
correspondi ng val ue of i pMRout eScopeNanmeAddr essMask
identifies the group range associated with the nulticast
scope. Scoped addresses mnmust conme fromthe range
239. x. x. x. "

::={ ipMRouteScopeNaneEntry 1 }

i pMRout eScopeNaneAddr essMask OBJECT- TYPE

SYNTAX | pAddr ess

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The group address mask whi ch when conbined with the
correspondi ng val ue of i pMRout eScopeNaneAddress identifies
the group range associated with the nulticast scope.”

::={ ipMRouteScopeNaneEntry 2 }

i pMRout eScopeNaneLanguage OBJECT- TYPE

SYNTAX LanguageTag

MAX- ACCESS not - accessi bl e

STATUS current

DESCRI PTI ON
"The RFC 1766-styl e | anguage tag associated with the scope
name. "

::={ ipMRouteScopeNaneEntry 3 }

i pMRout eScopeNaneStri ng OBJECT- TYPE

SYNTAX SnnpAdmi nStri ng
MAX- ACCESS r ead-create
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STATUS current

DESCRI PTI ON
"The textual name associated with the nulticast scope. The
value of this object should be suitable for displaying to
end- users, such as when allocating a nulticast address in
this scope. Wen no nane is specified, the default val ue of
this object should be the string 239.x.x.x/y with x and y
repl aced appropriately to describe the address and nask
| ength associated with the scope.”

::={ ipMRouteScopeNaneEntry 4 }

i pMRout eScopeNaneDef aul t OBJECT- TYPE

SYNTAX Trut hVal ue

MAX- ACCESS r ead-create

STATUS current

DESCRI PTI ON
"If true, indicates a preference that the nane in the
foll ow ng | anguage should be used by applications if no nane
is available in a desired | anguage.™

DEFVAL { false }

::={ ipMRouteScopeNaneEntry 5 }

i pMRout eScopeNaneSt at us OBJECT- TYPE

SYNTAX RowsSt at us

MAX- ACCESS read-create

STATUS current

DESCRI PTI ON
"The status of this row, by which new entries nay be
created, or old entries deleted fromthis table."

::={ ipMRouteScopeNaneEntry 6 }

-- confornmance i nformati on

i pPMRout eM BConf or mance

OBJECT | DENTI FI ER ::
i pPMRout eM BConpl i ances

OBJECT | DENTI FI ER ::= { ipMRouteM BConformance 1 }
i pMRout eM BGroups OBJECT I DENTI FIER ::= { i pMRout eM BConf ormance 2 }

{ ipMRouteStdM B 2 }

-- conpliance statenents

i pMRout eM BConpl i ance MODULE- COVPLI ANCE
STATUS current

DESCRI PTI ON
"The conpliance statenent for the IP Milticast MB."
MODULE -- this nodul e

MANDATORY- GROUPS { i pMRout eM BBasi cGr oup,
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-- units

i pMRout e
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i pMRout eM BRout eG oup}

GROUP i pMRout eM BBoundar yGr oup
DESCRI PTI ON
"This group is mandatory if the router supports
admi ni strativel y-scoped nulticast address boundaries.™

OBJECT i pMRout eBoundar y St at us
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."
OBJECT i pMRout eScopeNaneSt at us
M N- ACCESS read-only
DESCRI PTI ON

"Wite access is not required."

GROUP i pMRout eM BHCI nt er f aceG oup
DESCRI PTI ON

2000

"This group is mandatory only for those network interfaces
for which the value of the correspondi ng i nstance of if Speed

is greater than 20,000,000 bits/second."
{ i pMRout eM BConpl i ances 1 }
of conformance

M BBasi cG oup OBJECT- GROUP

OBJECTS { i pMRrout eEnabl e, i pMRout eEnt ryCount,

i pMRout eUpst r eamNei ghbor, i pMRout el nl f I ndex,
i pMRout eUpTi ne, i pMRout eExpiryTi ne,

i pMRout eNext HopSt at e,

i pMRout eNext HopUpTi ne,

i pMRout eNext HopExpi ryTi ne,

i pMRout eNext HopPr ot ocol ,

i pMRout eNext HopPkt s,

i pMRout el nterfaceTt!,

i pMRout el nt erfaceProtocol, ipMRoutelnterfaceRateLimt,

i pMRout el nt erf acel nMcast Cct et s,
i pMRout el nt er f aceQut Mcast Cct et s,
i pMRout ePr ot ocol

}
STATUS current
DESCRI PTI ON

McCl oghr

"A collection of objects to support basic nmanagenent of
Mul ticast routing.”
{ ipMRouteM BG oups 1 }
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i pMRout eM BHopCount Gr oup OBJECT- GROUP
OBJECTS { i pMRout eNext HopCl osest Menber Hops }
STATUS current
DESCRI PTI ON
"A collection of objects to support managenent of the use of
hop counts in IP Milticast routing."
::={ ipMouteM BG oups 2 }

i pMRout eM BBoundar yGr oup OBJECT- GROUP
OBJECTS { i pMRout eBoundarySt at us, i pMRout eScopeNaneStri ng,
i pMRout eScopeNaneDef aul t, i pMRout eScopeNaneSt at us }
STATUS current
DESCRI PTI ON
"A collection of objects to support managenent of scoped
mul ti cast address boundaries."
::={ ipMouteM BG oups 3 }

i pMRout eM BPkt sQut Group OBJECT- GROUP
OBJECTS { i pMRout eNext HopPkts }
STATUS current
DESCRI PTI ON
"A collection of objects to support managenent of packet
counters for each outgoing interface entry of a route.”
::={ ipMouteM BG oups 4 }

i pMRout eM BHCI nt er f aceG oup OBJECT- GROUP
OBJECTS { i pMRout el nt erfaceHCl nMcast Cct et s,
i pMRout el nt er f aceHCQut Mcast Cct et s,
i pMRout eHCCct et s }
STATUS current
DESCRI PTI ON
"A collection of objects providing information specific to
hi gh speed (greater than 20, 000,000 bits/second) network
interfaces.”
::={ ipMouteM BG oups 5 }

i pMRout eM BRout eGr oup OBJECT- GROUP
OBJECTS { i pMRouteRt Proto, i pMRouteRt Address,
i pMRout eRt Mask, i pMRouteRt Type }
STATUS current
DESCRI PTI ON
"A collection of objects providing information on the
rel ati onship between nulticast routing information, and the
| P Forwardi ng Table."
::={ ipMouteM BG oups 6 }

i pMRout eM BPKkt sGroup OBJECT- GROUP
OBJECTS { i pMRoutePkts, ipMRouteD fferentlnlfPackets,
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i pMRout eCctets }
STATUS current
DESCRI PTI ON
"A collection of objects to support managenent of packet
counters for each forwarding entry."
::={ ipMouteM BG oups 7 }

END
5. | ANA Consi derati ons

The i pMRout eRt Prot o, i pMRout eNext HopPr ot ocol

i pMRout el nterfaceProtocol, and i pMRout eProtocol use textua
conventions inported fromthe | ANA- RTPROTO-M B. The purpose of
defining these textual conventions in a separate MB nodule is to

al l ow additional values to be defined w thout having to issue a new
version of this docunent. The Internet Assigned Nunbers Authority
(I'ANA) is responsible for the assignnment of all Internet nunbers,

i ncludi ng various SNVP-rel ated nunbers; it will adm nister the val ues
associated with these textual conventions.

The rules for additions or changes to the | ANA- RTPROTO-M B are
outlined in the DESCRI PTI ON cl ause associated with its MODULE-
| DENTI TY st at enent.

The current versions of the | ANA-RTPROTO-M B can be accessed fromthe
| ANA hone page at: "http://ww.iana.org/".

6. Security Considerations

This M B contai ns readabl e obj ects whose val ues provide information
related to nulticast routing, including informtion on what nmachi nes
are sending to which groups. There are also a nunber of objects that
have a MAX- ACCESS cl ause of read-wite and/or read-create, such as
those which allow an administrator to configure multicast boundari es.

Whi | e unaut hori zed access to the readable objects is relatively

i nnocuous, unauthorized access to the wite-able objects could cause
a denial of service, or could cause wi der distribution of packets

i ntended only for local distribution. Hence, the support for SET
operations in a non-secure environnent w thout proper protection can
have a negative effect on network operations.

SNWPv1 by itself is such an insecure environnent. Even if the
network itself is secure (for exanple by using |IPSec), even then,
there is no control as to who on the secure network is allowed to
access and SET (change/create/delete) the objects in this MB.
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It is recomended that the inplenenters consider the security
features as provided by the SNWPv3 framework. Specifically, the use
of the User-based Security Mddel RFC 2574 [12] and the Vi ew based
Access Control Mdel RFC 2575 [15] is recomended.

It is then a customer/user responsibility to ensure that the SNW
entity giving access to this MB, is properly configured to give
access to those objects only to those principals (users) that have
legitimate rights to access them

7. Intellectual Property Notice

The | ETF takes no position regarding the validity or scope of any
intellectual property or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; neither does it represent that it
has nade any effort to identify any such rights. Information on the
| ETF s procedures with respect to rights in standards-track and
standards-rel ated docunentation can be found in BCP-11. Copies of
clainms of rights nmade avail able for publication and any assurances of
licenses to be made available, or the result of an attenpt nade to
obtain a general license or pernission for the use of such
proprietary rights by inplenmenters or users of this specification can
be obtained fromthe | ETF Secretari at.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights which may cover technology that may be required to practice
this standard. Please address the information to the | ETF Executive
Director.
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Ful I Copyright Statenent
Copyright (C) The Internet Society (2000). Al Rights Reserved.

Thi s docunent and translations of it nmay be copied and furnished to
ot hers, and derivative works that comment on or otherw 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 I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into |Ianguages other than
Engli sh.

The limted 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 | NFORMATI 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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