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Status of this Meno

This meno provides information for the Internet conmunity. It does
not specify an Internet standard. Distribution of this nmeno is
unlimted.

Abstract

Thi s docunent describes conventions whereby the systemidentifier
portion of an RFC 1237 styl e NSAP address nmay be guarant eed

uni queness within a routing domain for the purpose of

aut oconfiguration in TUBA/ CLNP internets. The nmechanismis extensible
and can provide a basis for assigning systemidentifiers in a

gl obal I y uni que fashion

I ntroduction

This meno specifies nmethods for assigning a 6 octet systemidentifier
portion of the OSI NSAP address formats described in "CGuidelines for
OSI NSAP Allocation in the Internet” [1], in a fashion that ensures
that the IDis unique within a routing donmain. It also reconmends

met hods for assigning systemidentifiers having |lengths other than 6
octets. The 6 octet systemidentifiers recomended in this RFC are
assigned from 2 gl obal ly adni ni stered spaces (| EEE 802 or "Ethernet",
and | P nunbers, administered by the Internet Assigned Nunbers

Aut hority, | ANA).

At this tinme, the primary purpose for assuring uni queness of system
identifiers is to aid in autoconfiguration of NSAP addresses in
TUBA/ CLNP internets [2]. The guidelines in this paper also establish
an initial framework w thin which globally unique systemidentifiers,
al so called endpoint identifiers, may be assigned.
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1. Background

The general format of OSI network service access point (NSAP)

addresses is illustrated in Figure 1.

| | DP | DSP

| ARl | 1D | HODSP__ | 1D | _SEL |
| DP Initial Domain Part
AFI Authority and Format Identifier
| DI Initial Domain Identifier
DSP Domai n Specific Part
HO DSP  Hi gh- or der DSP
I D System I dentifier
SEL NSAP Sel ect or

Figure 1: OSI NSAP Address Structure.

The recomended encodi ng and all ocation of NSAP addresses in the
Internet is specified in RFC 1237. RFC 1237 nakes the fol | owi ng
statements regarding the systemidentifier (I1D) field of the NSAPA:

1. the IDfield may be fromone to eight octets in length

2. the ID nust have a single known I ength in any particul ar
routi ng domain

3. the IDfield nust be unique within an area for ESs and
level 1 1Ss, and unique within the routing donmain for |eve
2 1Ss.

4. the IDfield is assuned to be flat

RFC 1237 further indicates that, within a routing domain that
conforns to the OSI intradomain routing protocol [3] the | ower-order
octets of the NSAP should be structured as the 1D and SEL fields
shown in Figure 1 to take full advantage of intradomain IS 1S
routing. (End systens with addresses which do not conformmay require
addi ti onal manual configuration and be subject to inferior routing
perf or mance. )

Both GOSI P Version 2 (under DFI-80h, see Figure 2a) and ANSI DCC NSAP

addressing (Figure 2b) define a common DSP structure in which the
systemidentifier is assumed to be a fixed length of 6 octets.
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2.

| <--__IDP -->|

|AFI | _ID0 |} <-- DSP -->

| 47 | __0005__|DFlI _|AA |Rsvd_| _RD |Area |ID | Sel |
octets |1 | _ 2 |1 | 3| 2 | 2 | 2 |_6]_1 |

Figure 2 (a): GOSIP Version 2 NSAP structure

| <--_IDP_--> |

|AFI | 1D |} <-- DSP -->

| 39 | 840 _|DFlI | _ORG |Rsvd_|RD |Area_| _ID | Sel |
octets |_1_|__ 2 | 1 | 3 |2 | 2| 2 |_6_|_1 |

| DP Initial Domain Part

AFI Aut hority and Format |dentifier
| DI Initial Domain Identifier

DSP  Domain Specific Part

DFI DSP Format Identifier

ORG Organization Nane (nuneric form
Rsvd Reserved

RD Routing Domain Identifier

Area Area ldentifier

ID System I dentifier

SEL NSAP Sel ect or

Fi gure 2(b): ANSI NSAP address format for DCC=840
Aut oconfi guration

There are provisions in CSI for the autoconfiguration of area
addresses. OSI end systenms may | earn their area addresses
automatically by observing area address identified in the IS-Hello
packets transmitted by routers using the | SO 9542 End Systemto

I nternedi ate System Routing Protocol, and may then insert their own
systemidentifier. (In particular, RFC 1237 explains that when the ID
portion of the address is assigned using | EEE style 48-bit
identifiers, an end system can reconfigure its entire NSAP address
automatically wi thout the need for nanual intervention.) End systens
that have not been pre-configured with an NSAPA nay al so request an
address froman internedi ate systemtheir area using [5].

2.1 Autoconfiguration and 48-bit addresses

There is a general nisassunption that the 6-octet systemidentifier
must be a 48-bit | EEE assigned (ethernet) address. Generally
speaki ng, autoconfiguration does not rely on the use of a 48-bit
ethernet style address; any systemidentifier that is globally

Piscitello [ Page 3]



RFC 1526 System Il dentifiers for TUBA Sept ember 1993

adm ni stered and is unique will do. The use of 48-bit/6 octet system
identifiers is "convenient...because it is the sane I ength as an 802
address", but nore inportantly, choice of a single, uniformID length
allows for "efficient packet forwarding", since routers won't have to
make on the fly decisions about ID length (see [6], pages 156-157).
Still, it is not a requirenent that systemidentifiers be 6 octets to
operate the the IS-1S protocol, and 1S-1S allows for the use of IDs
with lengths from1l to 8 octets.

3. Systemldentifiers for TUBA/ CLNP

Aut oconfiguration is a desirable feature for TUBA/ CLNP, and is viewed
by sone as "essential if a network is to scale to a truly large size"

[6].

For this purpose, and to acconmodate conmunities who do not wish to
use ethernet style addresses, a generalized format that satisfies the
following criteria is desired:

o the format is conpatible with installed end systens
complying to RFC 1237

o the format acconmobdates 6 octet, globally unique system
identifiers that do not cone fromthe ethernet address space

o the format acconmobdates gl obally unique systemidentifiers
havi ng | engths other than 6 octets

The format and encodi ng of a globally unique systemidentifier that

nmeets these requirenents is illustrated in Figure 3:

Cctet 1 Cctet 2 Cctet 3 ... Cctet LLL-1 Octet LLLL
I I I +- B TRy I +
| xxxx TTGM | XXXX XXXX | XXXX XXXX | [ XXXX XXXX | XXXX XXXX
S S S +- B S +

Figure 3. Ceneral fornat of the systemidentifier
3.1 | EEE 802 Form of System ldentifier

The format is conpatible with globally assigned | EEE 802 addresses,
since it carefully preserves the semantics of the global/local and
group/individual bits. OCctet 1 identifies 2 qualifier bits, G and M
and a subtype (TT) field whose senantics are associated with the
qualifier bits. Wen a globally assigned | EEE 802 address is used as
a systemidentifier, the qualifier bit M representing the

mul ticast/unicast bit, nust always be set to zero to denote a unicast
address. The qualifier bit G my be either 0 or 1, depending on
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whet her the individual address is globally or locally assigned. In

t hese circunstances, the subtype bits are "don't care", and the
systemidentifier shall be interpreted as a 48-bit, globally unique
identifier assigned fromthe | EEE 802 committee (an ethernet
address). The remaining bits in octet 1, together with octets 2 and
3 are the vendor code or QUI (organizationally unique identifier), as
illustrated in Figure 4. The IDis encoded in | EEE 802 canonica
form (low order bit of |low order hex digit of leftnbst octet is the
first bit transmitted).

Cctet 1 Cctet 2 Cctet 3 Cctet 4 Cctet 5 Cctet 6
S S S S S S +
| WW W00 | WW WW | WW VWV | SSSS SSSS | SSSS SSSS | SSSS SSSS
N N N N N N +
[------------ vendor code ----------- [-------- station code--------------- |

Figure 4. | EEE 802 form of systemidentifier
4. Enbedded | P Address as System ldentifier

To distinguish 48-bit | EEE 802 addresses used as systemidentifiers
fromother fornms of globally admninistered systemidentifiers, the
qualifer bit Mshall be set to 1. The correct interpretation of the M
bit set to 1 should be, "this can’t be an | EEE 802 nul ticast address,
since use of nmulticast addresses is by convention illegal, so it nust
be sone other formof systemidentifier". The subtype (TT) bits
illustrated in Figure 3 thus becone rel evant.

When the subtype bits (TT) are set to a value of 0, the system
identifier contains an enbedded | P address. The remai nder of the 48-
bit systemidentifier is encoded as follows. The renmaining nibble in
octet 1 shall be set to zero. OCctet 2 is reserved and shall be set
to a pre-assigned value (see Figure 5). Octets 3 through 6 shal
contain a valid I P address, assigned by I ANA. Each octet of the IP

address is encoded in binary, in internet canonical form i.e., the

leftnmost bit of the network number first.

Cctet 1 Cctet 2 Cctet 3 Cctet 4 Cctet 5 Cctet 6
S S S S S S +
| 0000 0001 | 1010 1010 | aaaa aaaa | bbbb bbbb | cccc cccc | dddd dddd
S S S S S S +

| -1 en&Type--|--reserved-|--------- IP address---------------------------- |

Figure 5. Enbedded | P address as systemidentifier
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As an exanple, the host "eve.bellcore.com= 128.96.90.55" could retain
its P address as a systemidentifier in a TUBA/ CLNP network. The

encoded IDis illustrated in Figure 6.

Cctet 1 Cctet 2 Cctet 3 Cctet 4 Cctet 5 Cctet 6
e e e e e e +
| 0000 0001 | 1010 1010 | 1000 0OOOO | 0110 0000 | 0101 1010 | 0011 0111
- - - - - - +
| -1 en&Type--|--reserved-|--------- IP address---------------------------- |

Fi gure 6. Exanple of |IP address encoded as |ID
H2 "Qher forms of Systemldentifiers"

To allow for the future definition of additional 6-octet system
identifiers, the renmining subtype values are reserved.

It is also possible to identify systemidentifiers with |Iengths other
than 6 octets. Conmmunities who wish to use 8 octet identifiers (for
exanpl e, enbedded E. 164 international nunbers for the | SDN ERA) nust
use a GOSIP/ANSI DSP format that allows for the specification of 2
additional octets in the ID field, perhaps at the expense of the
"Rsvd" fields; this docunent reconmends that a separate Domai n For nat
I ndi cat or val ue be assigned for such purposes; i.e., a DFl val ue that
is interpreted as saying, anmong other things, "the systemidentifier
encoded in this DSP is 64-bits/8 octets. The resulting ANSI/GOSI P DSP
formats under such circunstances are illustrated in Figure 7:
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| <-- IDP_--> |

|AFI | /DI | <-- DSP -->

| 39 | 840 _|DFl | ORG |RD |Area | _ID | Sel_|
octets |1 | _ 2 |1 | 3 | 2|2 |18 | 1 |

Fi gure 7a: ANSI NSAP address format for DCC=840, DFI=foo0

| <--__IDP_-->]|

|AFI | /DI |} <-- DSP -->

| _47_| __0005__|DFlI _|AA | _RD |Area_|ID| Sel_|
octets | 1

3.2

2 1 | _2 28 |_1

| DP Initial Domain Part

AFI Authority and Format Identifier
| DI Initial Domain ldentifier

DSP  Donain Specific Part

DFI DSP Format Identifier

AA Admini strative Authority

RD Routing Domain Identifier

Area Area ldentifier

ID System I dentifier

SEL NSAP Sel ect or

Figure 7b: GOSI P Version 2 NSAP structure, DFl=bar

Sim | ar address engi neering can be applied for those comunities who
wi sh to have shorter systemidentifiers; have another DFl assigned,
and expand the reserved field.

5. Concl usi ons

Thi s proposal should debunk the "if it’'s 48-bits, it’s gotta be an
ethernet address” nyth. It denonstrates how | P addresses may be
encoded within the 48-bit systemidentifier field in a conpatible
fashion with | EEE 802 addresses, and offers guidelines for those who
wish to use systemidentifiers other than those enunerated here.
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7. Security Considerations

Security issues are not discussed in this nmeno.
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