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1. Introduction

Thi s neno defines how t he 6bone uses the 3FFE: :/16 | Pv6 address
prefix, allocated in RFC 2471 [ 6BONE- TLA], to create pseudo Top-Level
Aggregation ldentifiers (pTLA) and pseudo Next-Level Aggregation
Identifiers (pNLA).
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2.

The gui ding specifications for | Pv6 addressing relating to the 6bone
prefix, and the pTLA and pNLA formats, are "I P Version 6 Addressing
Architecture" |[ADDRARCH], and "An | Pv6 Aggregatable d obal Unicast
Address Format" [AGGR].

The purpose of creating pseudo TLA and NLA fornmats for the 6bone is
to provide a prototype of the actual TLA and NLA formats as they

m ght be used in production | Pv6 networks. To do this econom cally,
using only a mninmumof real production |Pv6 address space, a single
TLA, 3FFE::/16, was reserved by the I ANA (Internet Assigned Numbers
Authority) for testing on the 6bone. Thus it was necessary to define
a pretend-to-be, or pseudo, TLA and NLA structure to use under the
3FFE: : /16 prefix.

G ven the 48-bit length of the | Pv6 Aggregatable d obal Unicast
Address external routing prefix (that contains the TLA and NLA
identifiers), there is enough roomto extend the TLAID to contain a
PTLA and shorten the NLA ID to becone a pNLA. This docunent specifies
t hi s.

In early 1999, it was decided to change the 6bone’s pTLA format to
al | ow greater expansion of the testbed network, thus accommodati ng
nmore than the original 256 pTLA-s. Thus there are now two 6bone pTLA
and pNLA formats. This docunent specifies this.

6BONE pTLA and pNLA Formats

2.1 Oiginal 8-bit pTLA and 24-bit pNLA For mat

The original pTLA and pNLA format was intended to accommpdate 256
PTLA-s, i.e., backbone networks carrying IPv6 transit traffic.

The original TLA and NLA ID-s as specified in [AGGR] are as foll ows:

| 3| 13 | 32 | 16 | 64 bits |

The TLA val ue 1FFE was assigned to the 6bone, which when viewed wth
the 3-bit format prefix in prefix notation formis 3FFE: :/16.

The first 8-bits of the NLA I D space are assigned as the pTLA that
defines the top |l evel of aggregation (backbone) for the 6bone. This
provi des for 256 6bone backbone networks, or pTLA-s, and | eaves a
24-bit pNLA ID for each pTLA to assign as needed.
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16 | 8 | 24 | 16 | 64 bits |

In prefix notation formthe pTLA is 3FFE: nn00::/24, where nn is the
pPTLA assi gnnent.

The remai ning NLA | D space can be used by each pTLA for their
downwar d aggregat ed del egati on:

| n | 24-n bits | 16 | 64 bits
Fommnn . . . +
| PNLAL| Site | SLAID | Interface ID |
o T oo . +
| m | 24-n-m | 16 | 64 bits |
L RS Fom e oo - S +
| pPNLA2| Site | SLAID ]| Interface ID |
N I . N . +
| o |24-n-mo| 16 | 64 bits |
L Fom e e e - Fom e e e - S +
| PNLA3] Site | SLAID| Interface ID |
+omman . . . +

The pNLA del egation works in the same manner as specified in [AGER .
PTLA's are required to assunme registry duties for the pNLA s bel ow
them pNLA1l’s for those below them etc

2.2 New 12-bit pTLA and 20-bit pNLA For nat

After it becane clear that the 6bone would becone a useful testbed
for transition, in addition to its early role as a testbed for
speci fications and i npl ementations, the 6bone comunity decided to
expand the size of the pTLA ID

Several inportant decisions regarding this expansion of the pTLA
field are:

1. to leave the currently allocated 8-bit pTLA-s in use until the
space was needed, thus relying on a range val ue check to indicate
the new pTLA fornmat,

2. to use a nodulo 4-bit sized pTLA ID to nake reverse path entry
into the DNS easier,
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3. given 2. above, to keep the pTLA ID size as snall as possible
to not restrict pNLA ID size.

Therefore, the first 12-bits of the NLA ID space are assigned as the
pPTLA that defines the top | evel of aggegation (backbone) for the
6bone. This would eventually provide for 4096 6bone backbone

networ ks, or pTLA-s, and |eaves a 20-bit pNLA ID for each pTLA to
assi gn as needed.

In prefix notation formthe pTLA is 3FFE nnnO0::/28, where nnn is the
pPTLA assignment. However, as the existing 8-bit pTLA's are being left
in use for the present, the nnn value starts at 0x800 for now, thus
yielding only 2048 pTLA's in this new fornat.

The remai ni ng NLA | D space can be used by each pTLA for their
downwar d aggregat ed del egati on:

| n | 20-n bits | 16 | 64 bits |
L o e e e e e e e oo o Fom e oo - S +
| pPNLAL| Site | SLAID ]| Interface ID |
+-- o - e e e ek E R e e e oo +
| m | 20-n-m | 16 | 64 bits |
L B TS Fom e e e - S +

| PNLA2| Site | SLAID| Interface ID |
+--m - - ook E R oo +

| o ]20-n-mo| 16 | 64 bits |

F--- - Fomm e o - Fomm e o - B +

| PNLA3| Site | SLAID | Interface ID |

L Fom e oo - Fom e oo - S +

As with the original pTLA format, the pNLA delegation works in the
sanme manner as specified in [AGER]. pTLA's are required to assume

registry duties for the pNLA's bel ow them pNLAl's for those bel ow
them etc.

2.3 Exanpl e Format For pNLA's
An exanpl e usage of the pNLA space is given to denonstrate what is
reasonabl e and possible. It should not be assuned that this inplies

the pNLA space nust be used this way. As the new pTLA and pNLA for mat
is now the default, the exanple here assunes the 20-bit pNLA fornmat.
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The followi ng exanple provides for up to 255 internediate transit
ISP's (called pNLA1 bel ow). The pNLAl val ue of zero is meant to
indicate that there is no internediate transit |SP between the
backbone pTLA network and the end user site.

| <----- 20-bit pNLA I D----->|
I I
| 8 | 12 bits | 16 | 64 bits |
o - T oo . +
| pNLAL| Site ID | SLAID | Interface ID |
L e e e a - Fom e e e - S +

Internediate transit networks (pNLALl's) woul d assign uniques Site
IDs for eachend user site served.

As an exanple of this, assuming a backbone pTLA of 0x800, no
internmediate transit 1SP (thus a pNLA1 of 0x00) and a sequential site
ID (with start at the right edge nunbering) of 0x0001, the routing
prefix for the first site would | ook Iike:

6bone _| ||| _site

b/b site_

3FFE: 8000: 0001/ 48
LI T
LT
RN

||
|

transit_ | _

Anot her exanple of this usage, assunming the same backbone pTLAl of

0x800 and an intermediate transit ISP under it (nunbering fromthe

left edge) with an NLAL of 0x80, and a sequential site |ID of 0x0001
the routing prefix for the first site connected would | ook Iike:

6bone _| ||| _site

b/b site_

3FFE: 0180: 0001/ 48
LI T
1]
1]
N
|

transit__ |
Note 1: the two sites nunbered Ox001 in the above exanples are really
two different sites as their pNLAl authority above themis different
(i.e., inthe first case no transit exists thus the site is directly
connected to the pTLA backbone ISP, and in the second case the site
is directly connected to intermediate transit |SP 0x80).

Note 2: there would be nothing to prevent an pNLAl transit site from

further allocating pNLA s below, but that becomes the policy of the
pPTLA and pNLA' s above themto work out.
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Note 3: The 6bone registry, which is a R PE-styl e database for
docunenting I Pv6 sites connected to the 6bone, has an "inet6nunt
object to allow docunentation of all |Pv6 addresses all ocated.

3. Security Considerations

| Pv6 addressi ng docunments do not have any direct inpact on |nternet
infrastructure security.
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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
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation may be prepared, copied, published
and distributed, in whole or in part, w thout 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 other than
Engl i sh.

The linited 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 LIM 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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