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TWO METHODS FOR THE TRANSM SSI ON OF | P DATAGRAMS OVER
| EEE 802. 3 NETWORKS

Status of this Meno

This nenp describes two nethods of encapsul ating | nternet

Protocol (IP) [1] datagrans on an | EEE 802.3 network [2]. This RFC
suggests a proposed protocol for the ARPA-Internet comunity, and
requests discussion and suggestions for inprovenents. Distribution
of this menmo is unlinited.

| nt roducti on

The | EEE 802 project has defined a famly of standards for Local Area
Net wor ks (LANs) that deals with the Physical and Data Link Layers as
defined by the 1 SO Open System I nterconnection Reference Mdel
(Isdosl). Several Physical Layer standards (802.3, 802.4, and
802.5) [2, 3, 4] and one Data Link Layer Standard (802.2) [5] have
been defined. The | EEE Physical Layer standards specify the |1SQO OSI
Physi cal Layer and the Media Access Control Sublayer of the | SO OsSl
Data Link Layer. The 802.2 Data Link Layer standard specifies the
Logi cal Link Control Sublayer of the 1SO CSI Data Link Layer

The 802.3 standard is based on the Ethernet Version 2.0 standard [6].
The Et hernet Physical Layer and the 802.3 Physical Layer are
conpatible for all practical purposes however, the Ethernet Data Link
Layer and the 802.3/802.2 Data Link Layer are inconpati bl e.

There are many existing Ethernet network installations that transmt

| P dat agrans using the Ethernet conpatible standard described in [7].
| EEE 802. 3 Physical Layer conpati bl e connections can be added to
these networks using an an Ethernet Data Link Layer conpatible method
for transmitting | P datagrans wi thout violating the 802.3 standard.

Al ternatively, an 802.2/802.3 Data Link Layer conpatible nmethod for
transnitting | P datagrans can be used.

Et hernet Conpati bl e Met hod

| EEE 802. 3 networks mnust use 48-bit physical addresses and 10
megabi t/ second bandwi dth in order to be Ethernet conpatible.

The | EEE 802. 3 packet header is identical to Ethernet packet header
except for the meaning assigned to one of the fields in the header.
In an Et hernet packet header this field is used as a protocol type
field and in an 802.3 packet header the field is used as a |ength
field. The maxi mum allowed |ength field value on a 10 nmegabit/second

W nst on [ Page 1]



RFC 948 June 1985
Transni ssion of | P Datagrans Over | EEE 802. 3 Networ ks

802.3 network is 1500. The 802.3 standard states that packets with a
length field greater than the maxi num all owed I ength field may be

i gnored, discarded, or used in a private manner. Therefore, the
length field can be used in a private nmanner as a protocol type field
as long as the protocol types being used are greater than 1500. The
protocol type for IP, ARP and trailer encapsulation are all greater
than 1500. Using this technique, the method for transnmitting IP

dat agrans on Et hernet networks described in [7] can be used to
transnit | P datagrams on | EEE 802. 3 networks in an Ethernet
conpati bl e manner.

| EEE 802. 2/ 802. 3 Conpati bl e Mt hod
Frame For mat

| P datagrams are transmitted in standard 802.2/802.3 LLC Type 1
Unnunbered Information format with the DSAP and SSAP fields of the
802. 2 header set to 96, the | EEE assigned gl obal SAP val ue for
IP[8]. The data field contains the |IP header followed

i medi ately by the | P data.

| EEE 802. 3 packets have m ni num size restrictions based on network
bandwi dt h. When necessary, the data field should be padded (with
octets of zero) to neet the 802.3 mininmumfrane size requirenents.
This padding is not part of the IP packet and is not included in
the total length field of the |IP header.

| EEE 802. 3 packets have maxi mum si ze restrictions based on the
net wor k bandwi dth. | nplenentati ons are encouraged to support
full-1ength packets.

Gat eway i npl ementati ons MJST be prepared to accept full-length
packets and fragnment them when necessary.

Host i npl enentations should be prepared to accept full-length
packets, however hosts MJST NOT send datagrans | onger than 576
octets unless they have explicit know edge that the destination
is prepared to accept them A host nay conmunicate its size
preference in TCP based applications via the TCP Maxi num
Segnent Size option [9].

Note: Datagranms on 802.3 networks may be | onger than the general
Internet default naxi mum packet size of 576 octets. Hosts
connected to an 802.3 network should keep this in mind when
sendi ng datagranms to hosts not on the same 802.3 network. It may
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be appropriate to send snmaller datagrans to avoi d unnecessary
fragmentation at internedi ate gateways. Please see [9] for
further information on this point.

Addr ess Mappi ngs

The mapping of 32-bit Internet addresses to 16-bit or 48-bit 802.3
addresses can be done in several ways. A static table could be
used, or a dynamnic discovery procedure could be used.

Static Table

Each host could be provided with a table of all other hosts on
the local network with both their 802.3 and Internet addresses.

Dynam c Di scovery

Mappi ngs between 32-bit Internet addresses and 802. 3 addresses
coul d be acconplished through a protocol simlar to the

Et hernet Address Resolution Protocol (ARP) [10]. Internet
addresses are assigned arbitrarily on sonme |Internet networks.
Each host’s inplenentation nmust know its own | nternet address
and respond to 802.3 Address Resol uti on packets appropriately.
It should also use ARP to translate Internet addresses to 802.3
addr esses when needed.

Br oadcast Address

The broadcast Internet address (the address on that network
with a host part of all binary ones) should be nmapped to the
br oadcast 802.3 address (of all binary ones).

The use of the ARP dynami c di scovery procedure is strongly
recommended.

Trailer Formats

Sone versions of Unix 4.2bsd use a different encapsul ati on net hod
in order to get better network performance with the VAX virtua
nmenory architecture. Consenting systens on the sanme 802. 3 network
may use this format between thenselves. Details of the trailer
encapsul ati on nethod may be found in [11].
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Byte Order

As described in Appendix B of the Internet Protocol specification
[1], the I P datagramis transmitted over 802.2/802.3 networks as a
series of 8-bit bytes.

Concl usi on

The two encapsul ati on net hods presented can be m xed on the sane

| ocal area network; however, this would partition the network into
two inconpatibl e subnetworks. One host on a network coul d support
bot h nmethods and act as a gateway between the two subnetworks;
however, this would introduce a significant performnce penalty and
shoul d be avoi ded.

The | EEE 802. 2/ 802. 3 conpati bl e encapsul ation nmethod is preferable to
the Et hernet conpatible nethod because the | EEE 802.2 and | EEE 802. 3
st andards have been accepted both nationally and internationally and
because t he sane encapsul ati on nethod could be used on other |EEE 802
Physi cal Layer inplenmentations. However, there are many existing
installations that are using IP on Ethernet and a controlled
transition from Ethernet to | EEE 802.2/802.3 is necessary.

To this end, all new inplenmentations should allow for a static choice
of encapsul ation methods and all existing inplenmentations should be
nodified to provide this static choice as well. During the
transition, all hosts on the same network woul d use the Ethernet
conpati bl e method. After 802.2/802.3 support has been added to al

exi sting inplenmentations, the | EEE 802.2/802.3 nethod woul d be used
and the transition would be conplete.
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