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A Method for the Transm ssion of | Pv6 Packets over FDDI Networks
Status of this Meno

Thi s docunent specifies an Internet standards track protocol for the
Internet conmunity, and requests discussion and suggestions for

i mprovenents. 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 nemo is unlimted.

| ntroducti on

This meno specifies the MIU and frame format for transm ssion of |Pv6
[1 PV6] packets on FDDI networks, including a nmethod for MIU

determ nation in the presence of 802.1d bridges to other nmedia. It

al so specifies the method of formng IPv6 |ink-1ocal addresses on
FDDI networks and the content of the Source/ Target Link-layer Address
option used the the Router Solicitation, Router Advertisenent,

Nei ghbor Solicitation, and Nei ghbor Advertisement nessages descri bed
in [D SC, when those nmessages are transmitted on an FDDI networKk.

Maxi mum Transmi ssion Unit

FDDI pernits a frane | ength of 4500 octets (9000 synbol s), including
at least 22 octets (44 synbols) of Data Link encapsul ati on when

| ong-format addresses are used. Subtracting 8 octets of LLC SNAP
header, this would, in principle, allow the |IPv6 packet in the
Information field to be up to 4470 octets. However, it is desirable
to allow for the variable sizes and possible future extensions to the
MAC header and franme status fields. The default MIU size for |Pv6
packets on an FDDI network is therefore 4352 octets. This size my
be reduced by a Router Advertisement [DI SC] containing an MIU option
whi ch specifies a smaller MU, or by manual configuration of a
smal | er value on each node. |If a Router Advertisenent is received
with an MIU option specifying an MU | arger than the default or the
manual |y configured value, that MIU option may be | ogged to system
managenent but nust be ot herw se ignored.

For purposes of this docunment, information received fromDHCP is
consi dered "manual |y confi gured"
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Fra

me For mat

FDDI provides both synchronous and asynchronous transmi ssion, with
the latter class further subdivided by the use of restricted and
unrestricted tokens. Only asynchronous transm ssion wth
unrestricted tokens is required for FDDI interoperability.
Accordingly, IPve packets shall be sent in asynchronous frames using
unrestricted tokens. The robustness principle dictates that nodes
shoul d be able to receive synchronous frames and asynchronous franes
sent using restricted tokens.

| Pv6 packets are transmtted in LLC/ SNAP frames, using |ong-fornmat
(48 bit) addresses. The data field contains the |IPv6 header and
payl oad and is followed by the FDDI Frane Check Sequence, Ending
Delimter, and Frane Status synbol s.

Fomm - + n

| FC | |

S SRR S SRR S SRR S SRR S SRR S SRR + |

| Destinati on FDDI address |

Fommmm Fommmm Fommmm Fommmm Fommmm Fommmm - + FDDI
| Source FDDI address | header
E E E E E E + |

| DSAP | SSAP | CTL | aul | |

S SRR S SRR S SRR S SRR S SRR S SRR + |

| Et hertype | %
R R R R R Fomemm - Fomemm - +

| | Pv6 header and payl oad /
Fomm - Fomm - Fomm - Fomm - Fomm - S R, S R, +

FDDI Header Fi el ds:

FC

The Frame Code must be in the range 50 to 57 hexadeci nal
inclusive, with the three |ow order bits indicating the
franme priority. The Frane Code should be in the range 51 to
57 hexadeci mal, inclusive, for reasons given in the next
section.

DSAP, SSAP Both the DSAP and SSAP fields shall contain the val ue AA

CTL

Cra

hexadeci mal , indictating SNAP encapsul ati on

The Control field shall be set to 03 hexadeci mal, indicating
Unnunbered | nformation.

The Organizationally Unique lIdentifier shall be set to
000000 hexadeci nal
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Et hertype The ethernet protocol type ("ethertype") shall be set to the
val ue 86DD hexadeci nal

Interaction with Bridges

802. 1d MAC bri dges whi ch connect different nedia, for exanple

Et hernet and FDDI, have becone very wi despread. Sone of them do |Pv4
packet fragmentation and/or support |Pv4 Path MIU di scovery [PMIU],
many others do not, or do so incorrectly. Use of IPv6 in a bridged

m xed- medi a envi ronment shoul d not depend on support from MAC

bri dges.

For correct operation when nmixed nmedia are bridged together, the
smal | est MIU of all the nedia nust be advertised by routers in an MU
option. |If there are no routers present, this MU nust be nanually
configured in each node which is connected to a mediumw th | arger
default MIU. Milticast packets on such a bridged network rmust not be
| arger than the smallest MIU of any of the bridged nmedia. Often, the
subnetwork topol ogy will support |arger unicast packets to be
exchanged between certain pairs of nodes. To take advantage of

hi gh- MTU pat hs when possi bl e, nodes transmitting |Pv6 on FDDI shoul d
i mpl enent the follow ng sinple nechani smfor "FDDI adjacency
detection”.

A node which inpl enents FDDI adjacency detection and has it enabl ed
on an FDDI interface nust set a non-zero LLC priority in all Neighbor
Adverti sement, Nei ghbor Solicitation and, if applicable, Router
Advertisement frames transmtted on that interface. (In |EEE 802

| anguage, the user_priority parameter of the M UN TDATA. r equest
primtive nust not be zero.) If FDDI adjacency detection has been

di sabl ed on an FDDI interface, the priority field of those franmes
must be zero

Note that an I Pv6 franme which originated on an Ethernet, or traversed
an Ethernet, before being translated by an 802.1d bri dge and
delivered to a node’s FDDI interface will have zero in the priority
field, as required by [BRIDGE]. (There's a fine point here: a
conform ng bridge may provi de a managenent - settabl e Qut bound User
Priority paraneter for each port. However, the author is unaware of
any product that provides this optional capability and, in any case,
the default value for the parameter is zero.)
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If a node N1l receives, in an FDDI frane with a non-zero LLC priority,
a valid Router Advertisenment, Neighbor Advertisenent, or Nei ghbor
Solicitation froma node N2, then N1 may send uni cast |Pv6 packets to
N2 with sizes up to the default 1 Pv6 FDDI MIU (4352 octets),

regardl ess of any smaller MIU configured manually or received in a
Rout er Advertisement MIU option. N2 may be the | Pv6 destination or
the next hop router to the destination

Nodes i npl ementing FDDI adj acency detection nust provide a
configuration option to disable the nechanism This option may be
used when a smaller MIU is desired for reasons other than m xed-nedi a
bridging. By default, FDDI adjacency detection should be enabl ed.

The only contenpl ated use of the LLC priority field of the FC octet
is to aid in per-destination MU deternmination. It would be
sufficient for that purpose to require only that Router
Advertisements, Nei ghbor Advertisenents, and Nei ghbor Solicitations
sent on FDDI al ways have non-zero priority. However, it may be
sinpler or nore useful to transnmit all |Pv6 packets on FDDI with
non-zero priority.

St at el ess Autoconfiguration and Link-Local Addresses

The address token [CONF] for an FDDI interface is the interface's
built-in 48-bit | EEE 802 address, in canonical bit order and with the
octet in the sane order in which they woul d appear in the header of
an ethernet frane. (The individual/group bit is in the first octet
and the QU is in the first three octets.) A different MAC address
set manually or by software should not be used as the address token

An | Pv6 address prefix used for statel ess autoconfiguration of an
FDDI interface nust be 80 bits in I ength.

The 1 Pv6 Link-1ocal address [AARCH for an FDDl interface is formed
by appending the interface’s | EEE 802 address to the 80-bit prefix
FESO: :

S - S - S - S - S - S - S RS S RS +
| FE 80 00 00 00 00 00 00

B B B B B B [ [ +
| 00 00 | FDDI Address |
E E E E E E Ho- - - - Ho- - - - +
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Addr ess Mappi ng -- Uni cast

The procedure for mapping | Pv6 addresses into FDDI |ink-I|ayer
addresses is described in [DI SC]. The Source/ Target Link-Iayer
Address option has the followi ng formwhen the link |ayer is FDD

Fomm o - Fomm o - Fomm o - Fomm o - Fomm o - Fomm o - Fomm o Fomm o +
| Type |Length | FDDI Address
R R R R R R S R S R +

Option fields:

Type 1 for Source Link-layer address.
2 for Target Link-layer address.

Lengt h 1 (in units of 8 octets).

FDDI Address
The 48 bit FDDI | EEE 802 address, in canonical bit order
This is the address the interface currently responds to, and
may be different fromthe built-in address used as the
addr ess token.

Address Mapping -- Milticast
An | Pv6 packet with a multicast destination address DST is
transmtted to the FDDI nulticast address whose first two octets are

t he val ue 3333 hexadeci nal and whose | ast four octets are the | ast
four octets of DST, ordered fromnore to | east significant.
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Security Considerations

Security considerations are not addressed in this meno.
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