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Status of This Menp

Thi s RFC suggests an addressing scheme for use with the |1SO
Connectionl ess Network Protocol (CLNP) in the Internet. This is a
solution to one of the problens inherent in the use of "ISO grans” in
the Internet. This RFC suggests a proposed protocol for the Internet
conmuni ty, and requests discussion and suggestions for inprovenents.
Distribution of this meno is unlinited.

This menmo is a revision of RFC 986. Changes were made in order to
all ow the addressing used in the CLNP in the Internet to be
potentially useful for routing in the context of new inter- and
intra-domain routing protocols, and in the context of |arge nunbers
of networks and routing domains. The addressing schenme proposed in
this RFC all ows individual routing donains to make use of interna
routing algorithms utilizing a variety of addressing formats, while
still providing for a compn addressi ng approach for use by inter-
domain routing. These features are inportant due to the rapid growh
currently being experienced in the Internet.

1. bjectives

The data conmmuni cations protocols currently energing out of the

i nternational standardization efforts warrant an early integration
into the existing extensive Internet network infrastructure. The two
possi bl e approaches are a top-down one, where | SO applications |ike
FTAM X. 400 and VTP are integrated on top of the transport function
of the I P protocol suite, or a bottom up approach where the whole | SO
tower gets integrated without merging the two suites. The bottom up
approach may nmake use of the fact that the SO CLNP and the IP are
very simlar in function. This inplies that it is reasonable to

i mpl ement a nultiprotocol function in sone or all of the Internet

gat eways (potentially including part or all of the Internet
environnent). The result would be that at |east |arge portions of
the Internet, in particular the backbones, can becone usable for ful

i npl enentati ons of the | SO protocol stack

A major problemw th this approach is that there are open issues with

Cal l on & Braun [ Page 1]



RFC 1069 | P 1 SO Addressi ng February 1989

regard to the | SO addressing within the CLNP. In particular, the | SO
network | ayer addressing standard allows a great deal of flexibility
in the assignnent of addresses, and a particul ar address fornmat nust
be chosen. A further problemis the need for inplenentation and
integration of routing facilities for the |1SO conpati bl e subset of
the Internet environnent.

Thi s paper proposed to use addresses which are considerably nore
flexible than the addresses used in the current IP Internet
environnent. This flexibility is necessary in order to allow sone
routi ng domains to base their internal routing protocol on addresses
derived fromthe current |IP addresses, to allow other routing domains
to base routing on addresses in accordance to the intra-domain
routing protocol being devel oped by ANSI and 1SO[6], and to allow
generality for a future inter-domain routing protocol

The addressi ng schene proposed here makes use of the concept of
"routing domai ns" as used in ANSI and ISO. This concept is simlar
to, but not identical with, the concept of "Autononbus Systen used
in the Internet. Routing domains include a conbination of gateways,
networ ks, and end systens (not just gateways), and routing domain
boundari es may be used to define associated access control and policy
routing constraints. Like autononmous systens, routing donmains may be
assuned to be topologically contiguous. There is no a priori reason
why routing domains assigned for use with the SO IP need to have any
particular relation with existing autononous systens which have been
assigned for use with the IP. The assignment of specific routing
domain identifiers is an "assigned nunbers” function which is
necessary for use of the ISOIP in the Internet, but is beyond the
scope of this docunent.

It is expected that this addressing scheme will be appropriate for
long termuse with the ISOIP in the Internet. However, it is also
expected that in the long term the Internet will be interconnected

with other routing domains maki ng use of other schemes, such as
addresses assigned to comercial internets through ANSI, and
addresses assi gned by national standards organizations in other
countries. This inplies that, in the long term gateways in the
Internet will need to be able to route datagranms to destinations in
ot her routing domai ns not conformng to the addressing format
proposed here. This is discussed in greater detail in section 6.

2. Introduction
The CLNP is docunmented in [1], but for matters of conpl eteness the

following illustration of the CLNP header is included here as Figure
1
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The addressing part of the header is the subject of this RFC, i.e.
the source and the destination address, respectively. These
addresses are generally discussed in [2] and [3], with this docunent
presenting a specific method for addressing in the Internet
environnent, consistent with the international standardi zed NSAP

addr esses.
Cct et
e + I
| Network Layer Protocol Identifier | 1
R O |
| Lengt h I ndi cator | 2
R SRR | .
| Ver si on/ Prot ocol |d Extension | 3 : Fi xed
R EEEEEEEEEEE | :
| Lifetime | 4 : Par t
-------------------------------------- | :
| SP| M5| E/ R| Type | 5 :
—————————————————————————————————————— | :
| Segnent Length | 6,7 :
|- | :
| Checksum | 8,9 :
|----ommmem e | Fommme
| Destination Address Length Indicator | 10 :
[ o | :
| Destinati on Address | 11 through m1l . Address
oo | :
| Sour ce Address Length Indicator | m : Par t
R | :
| Sour ce Address | mtl through n-1 :
R R | S
| Data Unit ldentifier | n,n+l :
R R R R | Segment
| Segnment O f set | n+2,n+3 : ation
[~ | :
| Total Length | n+4,n+5 : Par t
R R | S
| Opt i ons | n+6 through p . Options
Par t
| -------------------------------------- | B R
| Dat a | p+1 through z : Dat a
o e m e e e e e e e e e e e e m— oo + Fomm oo

Figure 1: PDU Header For mat
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3.

Addresses for Use in the Internet

This section describes the addresses used to address NSAPs in the
I nt ernet.

The appropriate Authority and Format Identifier (AFlI) is one octet in
length. It specifies an | SO 6523-1CD assignnent, and al so that the
Domai n Specific Part (DSP) of the address is based on binary. The
AFl octet uses the value "47". The ISO 6523-1CD format is used to
enphasi ze that this is an adnministrative assignment. The usage of an
| SO DCC (Data Country Code) woul d be possible, but could be

m sl eading due to the fairly far spread geographical extent of the

I nternet.

As required by the | SO addressi ng standard, the next two octets of
the address, in this case, specify the Initial Domain ldentifier
This two octet value is the International Code Designator (ICD)
assigned to the Internet, "0006".

The remai nder of the NSAP address is the Domain Specific Part (DSP)
This is assigned by the Internet admnistration, which is considered
to be an addressing domain. Note that there is no particular

rel ati onship required between addressi ng dormai ns and routing domains.
In this case, although the Internet is considered to be a single
addressing domain, it is expected that it will consist of nmultiple
routing donains.

The DSP of the address specifies a one octet version number, a two
octet global area nunber, a two octet routing domai n nunber, a
variable |l ength padding field, a variable |length | GP specific part,
and a one octet selector field.

The version nunber is provided to allow for future extensions, and
must contain the value "02"

The gl obal area nunber and routing domain nunber are provided to
allow for inter-domain routing. Initially, the global area nunber is
reserved and nust be set to zero. The routing donmain nunber may be
set to the routing domai n nunber of any gateway by which the

associ ated host address is directly reachable.

The 1 GP specific part of the address may contai n whatever addressing
format is used in the routing domain. Two particular formats are
expected to be used initially, and are presented in section 4.
Padding is used so that the entire address will always be 20 octets
in | ength.

The selector field perforns the same function as the user protoco
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field in the IP header. This is necessary because the | SO protoco
consi ders identification of the user protocol to be an addressing
i ssue, and therefore does not allow for the user protocol to be
specified in the protocol header independently fromthe address.

The assi gnnment of specific routing domain identifiers to defined
routi ng donmai ns, and the assignnent of values for use in the selector
field, are functions for the Assigned Nunbers authority for the
Internet [4]. The specific values to be used are outside of the
scope of this docunent.

In summary, a source or destination address within the 1SO
Connectionl ess Protocol, when used in the Internet, | ooks as foll ows:

Cct et
o e e e e e e a oo - +
| AFI | 1
S +
| IDI / 1CD | 2
+- - -+
| (specifies DoD Internet)| 3
o e e e e e e a oo - +
| Ver si on Nunber | 4
S +
| d obal Area | 5
+--- -t
| Nunber | 6
o e e e e e e a oo - +
| Rout i ng | 7
+- - - -t
| Domai n | 8
T +
| | 9
Paddi ng :
| | n
T +
| | GP | n+1
| Specific | 19
S +
| Sel ect or | 20
T +

Figure 2: 1SO|P address structure
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The Authority and Format ldentifier (AFl) is "47" (BCD). The Initia
Dormain Identifier (ID) consists of the International Code Designator

(ICD) assigned to the Internet, and nust contain the value "0006"
The Version Nunber rmust contain the value "02". The d obal Area
Nunber nust contains the value "00". The Padding field is of
vari able | ength, but nust contain the value zero.

4. Specific Values for use with the G specific field

In general, a particular routing domain may specify any addressing
schene for use with the IGP specific part of the address, up to 11
octets in length (consistent with the maxi nrum address | ength of 20
octets). However, it is expected that initially addresses used in
this field will consist of either the current |P addresses, or

addresses conformant with those specified in the draft ANSI proposa
for intra-domain routing.

For end systens which are nenbers of routing domains using the IP
addresses for internal routing, the addresses will | ook as foll ows:
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Fi gure 3:

For end systens which are nenbers of
address format specified in the draft ANSI
routing [6], the addresses wl|l
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oo +
| AFI |
o e e e e e e a oo - +
| ID / 1CD |
+- - -+
| (specifies DoD Internet)|
oo +
| Ver si on Number |
o e e e e e e a oo - +
| G obal Area |
+- - - -t
| Nunber |
oo +
| Rout i ng |
+-- - -t
| Dorrai n |
oo +
| |
Paddi ng
| |
o e e e e e e oo oo - +
| Four Cctet |
+- - - ---+
| I nt er net |
+--- -
| DoD |
+- - - -t
| Addr ess |
oo +
| Sel ect or |
o e e e a oo +

15
16
17
18
19

20

for

February 1989

I SO I P Address with Encoded DoD | P Address

routing domains using the
proposa
| ook as foll ows:

i ntra-domain
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Cct et
T +
| AFI | 1
o e e e e e e a oo - +
| ID / 1CD | 2
+- - -+
| (specifies DOD Internet)| 3
Y +
| Ver si on Number | 4
o e e e e e e a oo - +
| G obal Area | 5
+- - - -t
| Nunber | 6
T +
| Rout i ng | 7
+-- - -t
| Dorrai n | 8
S +
| | 9
+--- -t
| Paddi ng | 10
+-- - -t
| | 11
S +
| | 12
+--- LOC- AREA -t
| | 13
o e e e e e e a oo - +
| | 14
: I D : :
| | 19
o e e e a oo +
| Sel ect or | 20
o e e e e e e oo oo - +

Figure 4: 1SO | P Address with Encoded ANSI-format Address

5. Devices Attached to PDNs

O herwi se isolated end systens, which are
only indirectly via public data networks,

attached to the Internet
and sinmple LANs which are

simlarly attached only via Public Data Networks, may nmake use of a
separate address format based on their X 121 address. Such addresses
may, for exanple, use the |1SO X 121 address format discussed in [3].
These addresses will need to be handled for routing purposes in much
the sanme way as addresses in routing domai ns which have been
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i nterconnected to the Internet, but which use other address fornmmats,
such as those specified by national standards bodi es.

6. Mgration to Future Routing Protocols

Initially, routing of 1SO datagrans in the Internet may nmake use of
the first 8 octets of the address (AFI, I1CD, version, global area
nunber, and routing domain nunber) as a flat field identifying the
routing domain. This inplies that if EGP is initially used for
routi ng between routing domains, a new version of EGP may be required
to carry 8 octet routing domain nunbers instead of 3 octet network
nunbers.

There are currently several efforts underway to determ ne the

requi renents for inter-autononmus systemrouting, and to define a new
protocol. One of the requirenents of inter-autononpus systemrouting
is the need to be able to deal with a very large Internet. It is
anticipated that during the Iifetinme of the addressing schene
described in this RFC the number of networks in the Internet wll
grow to the point where it is no |longer feasible for any gateway to
mai ntain separate routes to every network in the Internet. Allow ng
inter-domain routing to be done by routing domai n nunber instead of
network nunber is therefore a necessary step in the long term

It is difficult to anticipate the rate at which the number of routing
domai ns may grow. For exanple, during a period of tinme in which the
nunber of networks grows by a factor of 100, it is not clear whether
the nunber of routing domains may al so be expected to grow by a
factor of 100, or by sonme |esser anpbunt. It is possible that the
nunber of routing domains will also growto a point where it is not
feasible for a single gateway to nmaintain separate routes to each

In order to prepare for this eventuality, we have provided for a

"gl obal area" field.

In the long term it will be necessary for gateways to route to
destinations which are in routing domains utilizing other addressing
formats, specified by other organizations such as ANSI, ECMA, etc.

In this case, it will not be possible to ensure that the first 8
octets of the address specifies the routing domain. |In the |ong
term it will therefore be necessary to route based on variabl e
length routing domain identifiers. It nmay be assuned that future
inter-domain routing protocols will allow for specification of either
(1) an address nask, specifying which part of an address is rel evant
for specifying those destinations which are reachable via a
particul ar domain; or (2) a length field, specifying how many | eadi ng
octets in a particular address are relevant. Specification of the
details of such a routing protocol is beyond the scope of this
docunent .
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