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I P Multicast over Token-Ring Local Area Networks
Status of this Meno

This RFC specifies an | AB standards track protocol for the Internet
community, and requests discussion and suggestions for inprovenents.
Pl ease refer to the current edition of the "I AB Oficial Protoco

St andards" for the standardi zation state and status of this protocol.
Distribution of this nenp is unlinited.

Abst r act

Thi s docunent specifies a nethod for the transnission of IP nulticast
dat agrans over Token-Ring Local Area Networks. Although an interim
solution has energed and is currently being used, it is the intention
of this docunent to specify a nore efficient means of transm ssion
usi ng an assi gned Token-Ri ng functional address.

I nt roducti on

I P nmulticasting provides a nmeans of transmitting |P datagrans to a
group of hosts. A group IP address is used as the destination
address in the I P datagram as docunented in STD 5, RFC 1112 [1].
These group addresses, also referred to as Class D addresses, fall in
the range from 224.0.0.0 to 239. 255. 255. 255. A standard nethod of
mappi ng | P rmulticast addresses to nmedia types such as ethernet and
fddi exist in [1] and RFC 1188 [2]. This docunment attenpts to define
the mapping for an IP nulticast address to the correspondi ng Token-
Ri ng MAC address

Background

The Token-Ring Network Architecture Reference [3] provides severa
types of addressing nmechani sns. These include both individua

(uni cast) and group addresses (nulticast). A special subtype of
group addresses are called functional addresses and are indicated by
a bit in the destination MAC address. They were designed for widely
used functions such as ring nonitoring, NETBIOS, Bridge, and Lan
Manager frames. There are a limted nunber of functional addresses,
31 in all, and therefore several unrelated functions nmust share the
sane functional address.
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It woul d be nost desirable if Token-Ring could use the sane napping
as ethernet and fddi for IP nmulticast to hardware nulticast
addressing. However, current inplenentations of Token-Ring
controll er chips cannot support this. To see why, we nust first
exam ne the Destination MAC address fornmat.

Desti nati on Address For mat

The destinati on MAC address consists of six octets. In the follow ng
di agram of a MAC address, the order of transmi ssion of the octets is
fromtop to bottom (octet 0 to octet 5), and the order of

transmi ssion of the bits within each octet is fromright to left (bit
Oto bit 7). This is the so-called "canonical" bit order for |EEE
802. 2 addresses. Addresses supplied to or received fromtoken ring
interfaces are usually laid out in nenory with the bits of each octet
in the opposite order fromthat illustrated, i.e., with bit 0 in the
hi gh-order (leftnost) position within the octet.

| | | | | | |ULlI/g octet 0

e octet 1

0t 1 1 | [|FA octet 2

I e I I e octet 3

e octet 4

I e I I e octet 5

The | ow order bit of the high order octet is called the I/Gbit. It
signifies whether the address is an individual address (0) or a group
address (1). This is conparable to the nmulticast bit in the DX

Et her net addressing fornmat.

Bit position 1 of the high order octet, called the WL bit, specifies
whet her the address is universally adnministered (0) or locally

adm nistered (1). Universally adm nistered addresses are those
specified by a standards organi zati on such as the | EEE

If the I/Gbit is set to 1 and the UL bit is 0, the address nust be

a universally adm nistered group address. If the I/Gbit is 1 and the
UL bit is al, the address may be either a | ocal adm nistered group

address or a functional address. This distinction is determ ned by
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the Functional Address Indicator (FAlI) bit located in bit position O
of octet 2. If the FAl bit is 0, the address is considered a
functional address. And if the FAl bit is 1, this indicates a

| ocal Iy adnmi ni stered group address.

Different functional addresses are nade by setting one of the
remaining 31 bits in the address field. These bits include the 7
remaining bits in octet 2 as well as the 8 bits in octets 3, 4, and
5. It is not possible to create nore functional addresses by setting
nmore than one of these bits at a tine.

Three nethods exi st for nmapping between an IP nulticast address and a
har dwar e address. These i ncl ude:

1. The all rings broadcast address
2. The assigned functional address
3. The existing | EEE assigned IP Multicast group addresses

In order to insure interoperability, all systems supporting IP

mul ticasting on each physical ring nust agree on the hardware address
to be used. Therefore, the nethod used should be configurable on a
given interface. Bridges nmay provide a neans to translate between
di fferent nmethods for each physical ring that is being bridged.

Met hod (3) is recomended but due to hardware linitations of Token-
Ring controller chips, my not be possible. In this case, Method (2)
is preferred over Method (1). For backward conpatibility, systens
that support (2) MJST al so support (1). And systens that support (3)
MUST al so support (2) and therefore (1). In the absence of
configuration information, the default should be to use the assigned
functional address (2).

Mul ti cast Functional Address

Because there is a shortage of Token-Ring functional addresses, all

I P nulticast addresses have been mapped to a single Token-Ring
functional address. In canonical form this address is 03-00-00-20-
00-00. In non-canonical form it is CO0-00-00-04-00-00. It should be
noted that since there are only 31 possible functional addresses,
there may be other protocols that are assigned this functiona

address as well. Therefore, just because a frane is sent to the
functional address 03-00-00-20-00-00 does not nean that it is an IP
mul ticast frane.
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Security Considerations

Security issues are not discussed in this nmeno.
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