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Abstract

Thi s docunent describes the frame fornmat for transm ssion of |Pv6
packets and the nethod of form ng IPv6 |ink-local addresses and
statel essly autoconfigured addresses on | EEE1394 net wor ks.

1. | NTRODUCTI ON

| EEE Std 1394-1995 (and its anmendnment) is a standard for a High
Performance Serial Bus. |ETF I1P1394 Wrking G oup has standardi zed
the method to carry | Pv4 datagrans and ARP packets over | EEE1394
subnetwork [1P1394].

Thi s docunent describes the frame fornmat for transm ssion of |Pv6
[1 PV6] packets and the nethod of fornming IPv6 |ink-Iocal addresses
and statel essly autoconfigured addresses on | EEE1394 networks. |t
al so describes the content of the Source/ Target Link-1ayer Address
option used in Neighbor Discovery [D SC] when the nessages are
transnitted on an | EEE1394 net worKk.

2. SPECI FI CATI ON TERM NOLOGY
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119.
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3.

| Pv6- CAPABLE NCDES
An | Pv6-capabl e node MJST fulfill the follow ng mininumrequirenents:

- it MJST inplenent configuration ROMin the general fornat
specified by I1SO |1 EC 13213: 1994 and MJUST i npl ement the bus
i nformati on bl ock specified by | EEE Std 1394a-2000 [1394a] and a
unit directory specified by this docunent;

- the max_rec field in its bus information block MJST be at |east 8;
this indicates an ability to accept block wite requests and
asynchronous stream packets with data payl oad of 512 octets. The
same ability MJST also apply to read requests; that is, the node
MUST be able to transmit a block response packet with a data
payl oad of 512 octets;

- it MJST be isochronous resource nanager capable, as specified by
| EEE Std 1394a- 2000;

- it MJST support both reception and transm ssion of asynchronous
streans as specified by | EEE Std 1394a- 2000.

LI NK ENCAPSULATI ON AND FRAGVENTATI ON

The encapsul ati on and fragnentati on mechani sm MJST be the sane as "4.
LI NK ENCAPSULATI ON AND FRAGVENTATI ON' of [1P1394].

Note: Since there is an ether_type field to discriminate protocols
and MCAP (nulticast channel allocation protocol) is used for both
| Pv4 and 1 Pv6, the version field in GASP (gl obal asynchronous

st ream packet) header of |Pv6 datagrans is the sanme val ue (one) as
[1P1394] .

The ether_type value for I1Pv6 is 0x86dd.

The default MIU size for |IPv6 packets on an | EEE1394 network is 1500
octets. This size may be reduced by a Router Advertisenent [ DI SC
contai ning an MIU option which specifies a smaller MU, or by manual
configuration of each node. |If a Router Advertisenent received on an
| EEE1394 interface has an MIU option specifying an MIU | arger than
1500, or larger than a manually configured value, that MIU option nay
be |1 ogged to system managenent but MJST be ot herwi se ignored. The
mechani smto extend MIU size between particular two nodes is for
further study.
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5. CONFI GURATI ON ROM

Configuration ROM for |Pv6-capabl e nodes MJST contain a unit
directory in the fornmat specified by [1P1394] except follow ng rul es.

- The value for Unit_SWVersion is 0x000002
- The textual descriptor for the Unit_SWVersion MJST be "I Pv6".

Note: A dual -stack (I1Pv4 and | Pv6) node will have two unit
directories for IPv4 and | Pv6 respectively.

6. STATELESS AUTOCONFI GURATI ON

The Interface lIdentifier [AARCH for an | EEE1394 interface is forned
fromthe interface’s built-in EU-64 identifier by conplenmenting the
"Uni versal/Local"™ (UL) bit, which is the next-to-lowest order bit of
the first octet of the EU -64 identifier. Conplenenting this bit
will generally change a 0 value to a 1, since an interface’'s built-in
EU -64 identifier is expected to be froma universally adm ni stered
address space and hence have a globally unique value. A universally
admi ni stered EU -64 identifier is signified by a O in the UL bit
position, while a globally unique IPv6 Interface ldentifier is
signified by a 1 in the corresponding position. For further

di scussion on this point, see [ AARCH.

An |1 Pv6 address prefix used for statel ess autoconfiguration [ ACONF]
of an I EEE1394 interface MJST have a |l ength of 64 bits.

7. LI NK-LOCAL ADDRESSES

The I Pv6 |ink-1ocal address [AARCH for an | EEE1394 interface is
formed by appending the Interface lIdentifier, as defined above, to
the prefix FE8O0::/64.

8. ADDRESS MAPPI NG FOR UNI CAST

The procedure for mapping | Pv6 uni cast addresses into | EEE1394 |i nk-
| ayer addresses uses the Neighbor Discovery [DISC]. Since 1394 |ink
address (node_ID) will not be constant across a 1394 bridge, we have
chosen not to put it in the Link-layer Address option. The recipient
of the Nei ghbor Di scovery SHOULD use the source_I D (obtained from

ei ther the asynchronous packet header or the GASP header) in
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conjunction with the content of the Source |ink-layer address. An

i npl enentati on MAY use sone ot her nethods to obtain a node_I D of the
sender utilizing a mappi ng table between node_unique_ID (EU -64
identifier) and node_ID. The mechanismto make such nmapping table is
out of scope of this docunent.

The recipient of an Nei ghbor Di scovery packet MJST ignore it unless
the nost significant ten bits of the source_ID are equal to either

Ox3FF or the nobst significant ten bits of the recipient’s NODE_|IDS
register.

The Source/ Target Link-1ayer Address option has the follow ng form
when the link layer is | EEE1394.

1 2 3

01234567890123456789012345678901
il s T T S S S S S i N T i ST S S S S S e e L T 2
| Type | Length =3 | |
I I i s S I S S -- -+
| node_uni que_I D (EUl -64 identifier) |
+- - - T ol I I ks s (T S S
| | max_rec | spd |
il s T T S S S S S i N T i ST S S S S S e e L T 2
| uni cast _FI FO |

+--- R S S P S T S
| | reserved |
e EE U R U S A M T SRS S SR S R A SR A R U S A S S S S NS
| reserved |

T T S T S S e T S S S e s S S

Type 1 for Source Link-layer address.
2 for Target Link-Ilayer address.
Lengt h 3 (in units of 8 octets).

node_unique_ID This field contains the node unique ID of the
node and MJST be equal to that specified in the
node’ s configurati on ROM

max_rec This field MUST be equal to the value of nmax_rec
in the node's configurati on ROM

spd This field MUST be set to the | esser of the node’s
link speed and PHY speed. The link speed is the
maxi mum speed at which the Iink may send or
recei ve packets; the PHY speed is the nmaxi num
speed at which the PHY may send, receive or repeat
packets. The encoding used for spd is specified in
the Table 2 of [1P1394].
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uni cast _FI FO This field MJUST specify the 48-bit offset of the
node’ s FI FO avail able for the receipt of |Pv6
datagrans. The offset of a node’s unicast FIFO
MUST NOT change, except as the result of a power
reset.

reserved This field MUST be set to all zeros by the sender
and ignored by the receiver.

Note that node_I D may change when 1394 bus-reset occurs. The mapping
cache held in the node SHOULD be cleared on 1394 bus-reset.

According to [1394], the maxi mum data payl oad and the transm ssion
speed SHOULD be determ ned based on the sender’s capability, the
recipient’s capability, and the PHYs of all intervening nodes.

9. I Pv6 MILTI CAST

By default, all best-effort IPv6 multicast MJST use asynchronous
stream packets whose channel nunber is equal to the channel field
fromthe BROADCAST_CHANNEL register. In particular, datagrans
addressed to all-nodes nulticast addresses, all-routers nulticast
addresses, and solicited-node nmulticast addresses [ AARCH MJST use
the default channel specified by the BROADCAST_CHANNEL register.

Best-effort IPv6 nulticast for other multicast group addresses may
utilize a different channel nunber if such a channel nunber is

al l ocated and advertised prior to use, by the nulticast channe

al l ocation protocol (MCAP), as described in [IP1394].

When a node wi shes to receive nulticast data addressed to ot her than
all -nodes nulticast addresses, all-routers nmulticast addresses, and
solicited-node nulticast addresses, it MJUST confirmif the channe
mappi ng between a nulticast group address and a channel nunber exists
usi ng MCAP, as described in "9.3 Milticast Receive" in [IP1394].

The inplenentation of MCAP is optional for send-only nodes. A node
MAY transmit nulticast data addressed to any multicast addresses into
the default broadcast channel regardless of the existing allocation
of the channel. |If a node wishes to transmt nulticast data on ot her
than the default channel, it MJST first confirm by MCAP whether or
not a channel nunber for the group address has been al ready

all ocated. The inplementors are encouraged to use this protocol when
transnitting high-rate nulticast streans.

The MCAP 'type’ value for | Pv6 group address descriptor is 2.
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10.

11.

12.

13.

Fuj

| ANA CONSI DERATI ONS

| ANA has assigned a val ue of 0x000002 for "Unit_SWVersion for |Pv6
over | EEE1394" out of the "CSR Protocol ldentifiers" name space, as
described in section 5. The details of the "CSR Protocol

I dentifiers" nanespace is described in "10. | ANA CONSI DERATI ONS" of
[1P1394] .

Section 9.1 of [IP1394] defines MCAP group address descriptors, which
i nclude an 8-bit type name space. This docunent requests that | ANA
mai ntai n a name space to nanage MCAP group address descriptors. The
initial assignnents for that table are:

Val ue Usage

0 reserved

1 | Pv4 Multicast Address
2 | Pv6 Multicast Address
255 reserved

Addi tional values fromthe range 3-254 can be assigned through
St andards Action [ RFC 2434].

Security Considerations

| Pv6 over | EEE1394 does not introduce any additional security
consi derations over [I1P1394]. The security concerns described in
"11. SECURI TY CONSI DERATI ONS" in [1P1394] apply here as well.
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15.

Ful I Copyright Statenent
Copyright (C) The Internet Society (2001). 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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