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I nt roduction

Sone | ETF protocols use Ethernet or other conmunication frane formats
and paraneters related to | EEE 802 [|I EEE802]. These include Media
Access Control (MAC) addresses and protocol identifiers. The |EEE
Regi stration Authority [l EEE RA] manages the assignment of
identifiers used in | EEE 802 networks, in sone cases assigning bl ocks
of such identifiers whose sub-assignment is managed by the entity to
which the block is assigned. The |EEE RA al so provides a nunber of
tutorials concerning these paraneters [|EEEtutorial s].

I ANA has been assigned an Organizationally Unique Identifier (QU) by
the I EEE RA and an associ ated set of MAC addresses and ot her

organi zational | y uni que code points based on that QUI. This docunent
specifies | ANA considerations for the assignment of code points under
that I ANA QUI, including MAC addresses and protocol identifiers, and
provi des sone values for use in docunentation. As noted in [RFC2606]
and [ RFC5737], the use of designated code val ues reserved for
docunent ati on and exanpl es reduces the likelihood of conflicts and
confusion arising fromsuch code points conflicting with code points
assigned for sonme deployed use. This docunment al so di scusses severa
other uses by the | ETF of | EEE 802 code points, including | EEE 802
Connectivity Fault Managenent (CFM code points [RFC7319] and | EEE
802 Link Local Discovery Protocol (LLDP) [I|EEE802.1AB] Vendor-

Speci fic TLV Sub- Types [ RFC8520]. It al so specifies Concise Binary



hj ect Representation (CBOR) tags for MAC addresses and QUis /
Conpany ldentifiers (ClDs).

Descriptions herein of [IANA] policies and procedures are
authoritative, but descriptions of |EEE registration policies,
procedures, and standards are only informative; for authoritative
| EEE i nformation, consult the | EEE sources.

[ RFC8126] is incorporated herein except where there are contrary
provisions in this docunent. In this docunent, "IESG Ratification",
specified in Section 5.1, refers to a conbination of Expert Review
and | ESG Approval as those are defined in [ RFC3126], where | ESG
Approval is required only if the Expert does not reject the request.
It is NOT the sanme as just "IESG Approval" in [ RFC8126].

.1. Notations Used in This Document

Thi s docunent uses hexadeci mal notation. Each octet (that is, 8-bit
byte) is represented by two hexadecimal digits giving the val ue of
the octet as an unsigned integer. Successive octets are separated by
a hyphen. This docunment consistently uses | ETF ("network") bit
ordering although the physical order of bit transm ssion within an
octet on an | EEE [| EEE. 802.3_2012] link is fromthe | owest order bit
to the highest order bit (i.e., the reverse of the IETF s ordering).

In this docunent:

" AFN" Address Family Number [RFCA760].

" CBOR' Conci se Binary Object Representation [RFC8949].

" CFM' Connectivity Fault Managenent [ RFC7319].

"Cl D Conpany ldentifier. See Section 2.1.2.

" DSAP" Destination Service Access Point. See Section 3.

"EU " Ext ended Uni que ldentifier.

"EUI - 48" 48-bit EU

"| EEE" Institute of Electrical and El ectronics Engi neers [ EEF].

"| EEE 802" The LAN MAN Standards Conmittee [| EEE802].

"| EEE RA" | EEE Registration Authority [l EEE_RA].
"| EEE SA" | EEE St andards Association [| EEE _SA].
"LLC Logical Link Control. The type of franme header where the

protocol is identified by source and destinati on LSAP
fields. See Section 3.

" LSAP" Li nk- Layer Service Access Point. See Section 3.

"MA- LY MAC Address Bl ock Large.

"MA- M MAC Address Bl ock Medi um

" MA- S MAC Address Bl ock Small.

" MAC" Medi a Access Control, not Message Authentication Code.
" MAC- 48" A 48-bit MAC address. This termis obsolete. |If

gl obal | y uni que, use EU -48.



"ot Organi zationally Unique lIdentifier. See Section 2.1.2.

" RRTYPE" A DNS Resource Record type [ RFC6895].

" SLAP" | EEE 802 Structured Local Address Plan [| EEE802_GCandA] .
See Section 2.1.1.

" SNAP" Subnetwor k Access Protocol. See Section 3.

" SSAP" Source Service Access Point. See Section 3.

"tag" "Tag" is used in two contexts in this document. For
"Ethernet tag", see Section 3. For "CBOR tag", see
Section 2. 4.

"TLV! Type- Lengt h- Val ue.

xR The doubl e asteri sk synbol indicates exponentiation. For

exanple, 2**24 is two to the twenty-fourth power.
1.2. The | EEE Registration Authority

Oiginally the responsibility of the Xerox Corporation, the
registration authority for Ethernet paranmeters since 1986 has been
the I EEE Registration Authority, available on the Wb at [| EEE RA].

The | EEE Regi stration Authority operates under the direction of the
| EEE St andards Association (I EEE SA) Board of Governors, with
oversight by the | EEE Registration Authority Conmittee (I EEE RAC).
The |EEE RAC is a conmittee of the Board of Governors.

Anyone may apply to that authority for parameter assignnents. The

| EEE Registration Authority may inpose fees or other requirenents but
commonly wai ves fees for applications from standards devel opnent
organi zations. Lists of assignments and their hol ders are

downl oadabl e fromthe | EEE Regi stration Authority site.

1.3. The I ANA Organizationally Unique Identifier

The Organizationally Unique lIdentifier (QU) 00-00-5E has been
assigned to | ANA by the | EEE Regi stration Authority.

There is no OQUI value reserved at this tine for docunentation, but
there are docunentation code points under the | ANA QU specified
bel ow.

1.4. CFM Code Points

| EEE Std 802. 1Q [ | EEE. 802. 1Q 2014] all ocates two bl ocks of 802
Connectivity Fault Managenent (CFM code points to the | ETF, one for
CFM OpCodes and one for CFM TLV Types. For further information, see
[ RFC7319]. The I ANA "Connectivity Fault Managenent (CFM) OAM | ETF
Par armet ers" registry has subregistries for these code points. This
docunent does not further discuss these bl ocks of code points.

2. Ethernet ldentifier Paraneters

This section includes information summari zed from [ | EEE802_GCandA]
that is being provided for context. The definitive informtion,
whi ch prevails in case of any discrepancy, is in [| EEE802_GCandA].

Section 2.1 discusses 48-bit MAC identifiers, their relationship to
QU s and ot her prefixes, and assignnent under the | ANA QU .

Section 2.2 extends this to 64-bit identifiers. Section 2.3

di scusses other |ETF MAC identifier uses not under the | ANA QU .
Section 2.4 specifies CBOR tags for MAC addresses and OUl s/ Cl Ds.
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| Historical Note: [RAC QU] is an expired Internet-Draft that
| provides additional historic information on [|EEE802]
| registries.

1. 48-Bit MAC lIdentifiers, OUs, and & her Prefixes

48-bit MAC "addresses" are the npbst conmonly used Ethernet interface
identifiers. Those that are globally unique are also called EU -48
identifiers (Extended Unique ldentifier 48). An EU -48 is structured
into an initial prefix assigned by the | EEE Registration Authority
and additional bits assigned by the prefix owner. As of 2024, there
are three lengths of prefixes assigned, as shown in the table bel ow
however, some prefix bits can have special neaning, as shown in

Fi gure 1.

| Prefix Length in Bits | Nane | Omer Supplied Bits for |
| | | 48-bit MAC Addresses |
[ gttt ——————————— Lp—p———— Ll —p—p———————————————
| 24 MA- L | 24 |
. S T +
| 28 | MA-M | 20 |
Tt Fom e e - - St +
| 36 | MA-S | 12 |
o e e e e e e oo +o-m - - o e e e e e e e e oo oo +
Table 1

The bottom (Il east significant) four bits of the first octet of the
6-octet 48-bit MAC have special neaning, as shown in Figure 1, and
are referred to below as the M X, Y, and Z bits.

01 2 3 456 7 01 2 3 45 6 7
R e E L E kT e e e L CE R T S
/. . . . Z Y XM . . . . . . . .| octets 0+1
T o T T Tl (T e S SR S
lfe . ... ... . .| octets 2+3
e T e e I T E
O .| octets 4+5
T I S o Sk e e s

Figure 1: 48-Bit MAC Address Structure

For gl obal addresses, X = 0 and a MAC address begins with 3 octets or
a larger initial prefix indicating the assignee of the block of MAC
addresses. This prefix is followed by a sequence of additiona

octets so as to add up to the total MAC address length. For exanple,
the | EEE assigns MAC Address Block Small (MA-S), where the first four
and a half octets (36 bits) are assigned, giving the holder of the
MA-S one and a half octets (12 bits) they can control in constructing
48-bit MAC addresses; other prefix lengths are al so avail able

[ EEEtutorial s].

An AFN, a DNS RRTYPE, and a CBOR tag have been assigned for 48-bit
MAC addresses, as discussed in Sections 2.4, 5.3, and 5.9.

| EEE Std 802 describes assignnment procedures and policies for
identifiers related to | EEE 802 [| EEE802_CandA]. |EEE RA
docunentation on EUs, OUls, and CIDs is avail able at

[ EEEt ut ori al s].

1.1. Special First Cctet Bits

There are bits within the initial octet of an | EEE MAC address that
have special significance [| EEE802_CandA], as described as foll ows:



Mbit - This bit is frequently referred to as the "group" or
"mul ticast" bit. If it is zero, the MAC address is unicast. |If
it is a one, the address is groupcast (mnulticast or broadcast).
This meaning is independent of the values of the X Y, and Z bits.

X bit - This bit is also called the "universal/local" bit (fornerly
called the Local/dobal bit). [If it is zero, the MAC address is a
gl obal address under the control of the owner of the |EEE-assigned
prefix. Previously, if it was a one, the MAC address was
considered "local" and under the assignment and control of the
| ocal network operator (but see Section 2.3). If it is a one and
if the | EEE 802 Structured Local Address Plan (SLAP) is in effect,
the nature of the MAC address is optionally deternmned by the Y
and Z bits, as described bel ow

Y& bits - These two bits have no special nmeaning if the X bit is
zero. |If the X bit is one and if the I EEE 802 Structured Loca
Address Plan (SLAP) is in effect, these two bits divide the
formerly uniform"local" MAC address space into four quadrants as
follows and further described bel ow

[ ool s oo oo s s s s e
| Ybit | Zbit | Quadrant |
[ Sl el e e
| 0 | 0 | Adm nistratively Assigned

+------- +------- I i T I R +
| 0 | 1 | Extended Local |
+----- - +----- - I i I I T N R +
| 1 | 0 | Reserved |
+------- +------- I i I R +
| 1 | 1 | Standard Assigned |
+------- +------- I i T I R +

Table 2

VWhile a | ocal network adm nistrator can assign any addresses with the
X bit a one, the optional SLAP characterizes the four quadrants of
the "local" address space using the Y and Z bits as foll ows:

Administratively Assigned - MAC addresses in this quadrant are
called Adm nistratively Assigned ldentifiers. This is intended
for arbitrary | ocal assignnent, such as random assi gnnent;
however, see Section 2.3.1

Ext ended Local - MAC addresses in this quadrant are called Extended
Local ldentifiers. These addresses are not actually "local" under
SLAP. They are available to the organization that has been
assigned the CID (see Section 2.1.2) specifying the other 20 bits
of the 24-bit prefix with X, Y, and Z bits having the values 1, 0,
and 1, respectively.

Reserved - MAC addresses in this quadrant are reserved for future
use under the SLAP. Until such future use, they could be locally
assigned as Adm nistratively Assigned ldentifiers are assigned,
but there is a danger that future SLAP use would conflict with
such | ocal assignnents.

St andard Assigned - MAC addresses in this quadrant are called
St andard Assigned ldentifiers (SAls). An SAl is assignhed by a
protocol specified in an | EEE 802 standard, for exanple,
[ EEE802. 1CQ (but see the first NOTE bel ow).

NOTE: Wiile the SLAP has MAC addresses assigned through a | oca
protocol in the SAl quadrant and assigned by a protoco
specified in an | EEE 802 standard, the SLAP is optional. Loca



network administrators may use the | ETF protocol provisions in
[ RFC8947] and [ RFC8948], which support assignnment of a MAC
address in the | ocal MAC address space using DHCPv6 [ RFC8415]
or other protocol nethods.

NOTE: There isn’t any autonmated way to determine if or to what extent
a local network is configured for and/or operating according to SLAP.

2.1.2. QU's and Cl Ds

MA-L, MA-M and MA-S MAC prefixes are assigned with the Local bit
zero. The assignee of an QU is exclusively authorized to assign
group MAC addresses by extending a nodified version of the assigned
QU in which the Mbit (see Figure 1) is set to 1 [IEEEtutorials].

The Local bit is zero for globally unique EU -48 identifiers assigned
by the owner of a MAC-L or owner of a longer prefix. |If the Loca

bit is a one, the identifier has historically been a local identifier
under the control of the |ocal network admi nistrator; however, there
are now recommendati ons on optional managenent of the | ocal address
space, as discussed in Section 2.1.1. |If the Local bit is a one, the
hol der of an QUI has no special authority over MAC identifiers whose
first 3 octets correspond to their QU or the beginning of their

| onger prefix.

A CIDis a 24-bit Conpany ldentifier. It is assigned for

organi zations that need such an identifier that can be used in place
of an QU but do not need to assign subsidiary gl obal MAC addresses.
A CID has X and Z bits equal to 1 and its Y bit equal to 0 (see
Figure 1).

An AFN and a CBOR tag have been assigned for QU s/ClDs, as discussed
in Sections 2.4, 5.3, and 5.09.

2.1.3. 48-Bit MAC Assignnments under the | ANA QU

The QUI 00-00-5E has been assigned to | ANA, as stated in Section 1.3
above. This includes 2**24 48-bit multicast identifiers from

01- 00-5E-00-00-00 to 01-00-5E-FF-FF-FF and 2**24 EUI - 48 uni cast
identifiers from 00-00-5E-00-00-00 to 00-00-5E- FF- FF- FF

O these identifiers, the sub-bl ocks reserved or thus far assigned
are as foll ows:

Uni cast, all blocks of 2**8 addresses thus far
00- 00- 5E- 00- 00- 00 t hr ough 00- 00-5E-00-00-FF: reserved and require
| ESG Ratification for assignnent (see Section 5.1).

00- 00- 5E- 00- 01- 00 t hr ough 00-00-5E-00-01-FF: assigned for the
Virtual Router Redundancy Protocol (VRRP) [ RFC5798].

00- 00- 5E- 00- 02- 00 t hrough 00-00-5E-00-02-FF: assigned for the
I Pv6 Virtual Router Redundancy Protocol (IPve VRRP) [ RFC5798].

00- 00- 5E- 00- 52-00 t hr ough 00-00-5E-00-52-FF: wused for very snal
assignnents. As of 2024, 4 out of these 256 val ues have been
assigned. See [EthernetNun.

00- 00- 5E- 00- 53-00 t hrough 00-00-5E-00-53-FF: assigned for use in
docunent ati on by this docunent.

00- 00- 5E- 90- 01- 00 t hrough 00-00-5E-90-01-FF: wused for very snall
assi gnnents that need parallel unicast and nulticast MAC
addresses. As of 2024, 1 out of these 256 val ues has been
assigned. See [EthernetNun.
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Mul ticast:
01- 00- 5E- 00- 00- 00 t hrough 01-00-5E-7F- FF- FF:  2**23 addr esses
assigned for IPv4 nulticast [RFC1112].

01- 00- 5E- 80- 00-00 t hrough 01-00-5E-8F- FF-FF: 2**20 addresses
assigned for MPLS multicast [RFC5332].

01- 00- 5E- 90- 00- 00 t hrough 01-00-5E-90-00-FF: 2**8 addresses being
used for very snall assignnments. As of 2024, 4 out of these
256 val ues have been assigned. See [EthernetNuni.

01- 00- 5E-90- 01-00 t hrough 01-00-5E-90-01-FF: wused for very snal
assignnents that need parallel unicast and nulticast MAC
addresses. As of 2024, 1 out of these 256 val ues has been
assigned. See [EthernetNun.

01- 00- 5E-90- 10-00 t hrough 01-00-5E-90-10-FF: 2**8 addresses
assigned for use in docunentation by this docunent.

For nore detailed and up-to-date information, see the "I ANA QU
Et hernet Nunmbers" registry at [EthernetNuni.

4. 48-Bit MAC Docunmentation Val ues

The foll owi ng val ues have been assigned for use in docunentation
* 00-00-5E-00-53-00 through 00-00-5E-00-53-FF for unicast and

* 01-00-5E-90-10-00 through 01-00-5E-90-10-FF for multicast.

5. 48-Bit | ANA MAC Assi gnment Consi derations

48-bit assignments under the current or a future | ANA QU (see
Section 5.6) nust neet the follow ng requirenments:

* nust be for standards purposes (either for an | ETF Standard or
other standard related to | ETF work),

* nmust be for a power-of-two-sized block of identifiers starting at
a boundary that is an equal or greater power of two, including the
assi gnnent of one (2**0) identifier,

* must not be used to evade the requirenent for network interface
vendors to obtain their own block of identifiers fromthe |EEE
and

* nmust be docurmented in an Internet-Draft or RFC

In addition, approval nust be obtained as foll ows (see the procedure
in Section 5.1):

* Small to nmedium assignnents of a block of 1, 2, 4, ..., 32768,
65536 (2**0, 2**1, 2**2, ..., 2**15, 2**16) EUI -48 identifiers
require Expert Review (see Section 5.1).

* Large assignments of 131072 (2**17) or nore EU -48 identifiers
require IESG Ratification (see Section 5.1).

64-Bit MAC lIdentifiers

| EEE al so defines a systemof 64-bit MAC identifiers, including
EU -64s. EU -64 identifiers are used as foll ows:

* In |EEE Std 1394 [I| EEE1394] (al so known as FireWre and i. Link)

* In IEEE Std 802.15.4 [|EEE802. 15.4] (al so known as Zi ghee)



* I'n [InfiniBand]

* |Inanodified formto construct sonme |Pv6 Interface lIdentifiers,
as described in Section 2.2.1, although this use is now deprecated

Adding a 5-octet (40-bit) extension to a 3-octet (24-bit) assignnent,
or a shorter extension to |onger assigned prefixes [RAC QUI] so as to
total 64 bits, produces an EU -64 identifier under that QU or |onger
prefix. As with EU-48 identifiers, the first octet has the sane
speci al |ow order bits.

An AFN, a DNS RRTYPE, and CBCOR tag have been assigned for 64-bit MAC
addresses, as discussed in Sections 2.4, 5.3, and 5.9.

The di scussion belowis alnost entirely in terns of the "Mdified"
formof EU -64 identifiers; however, anyone assigned such an
identifier can also use the unnodified formas a MAC identifier on
any link that uses such 64-bit identifiers for interfaces.

2.2.1. [|Pv6 Use of Mdified EU -64 ldentifiers

The approach described bel ow for constructing | Pv6 Interface
Identifiers is now deprecated, and the nethod specified in [ RFC3064]
i s reconmended.

EU -64 identifiers have been used to formthe |ower 64 bits of some
| Pv6 addresses (Section 2.5.1 and Appendi x A of [RFC4291] and
Appendi x A of [RFC5214]). Wen so used, the EU-64 is nodified by
inverting the X (universal/local) bit to forman | ETF "Modified

EU -64 identifier". Belowis an illustration of a Mddified EU -64
uni cast identifier under the | ANA QU , where aa-bb-cc-dd-ee is the
ext ensi on.

02- 00- 5E- aa- bb-cc-dd- ee

The first octet is shown as 02 rather than 00 because, in Mdified
EU -64 identifiers, the sense of the X bit is inverted conpared with
EU -48 identifiers. 1t is the globally unique values (universa
scope) that have the 0x02 bit (also known as the X or universal/loca
bit) onin the first octet, while those with this bit off are
typically locally assigned and out of scope for global assignnent.

The X (universal/local) bit was inverted to make it easier for
network operators to type in |ocal-scope identifiers. Thus, such
Modi fied EU -64 identifiers as 1, 2, etc. (ignoring |eading zeros)
are local. Wthout the nodification, they would have to be

02- 00- 00- 00- 00- 00- 00- 01, 02-00-00-00-00-00-00-02, etc. to be | ocal

As with 48-bit MAC identifiers, the Mbit (0x01) on in the first
octet indicates a group identifier (multicast or broadcast).

When the first two octets of the extension of a Mdified EU -64
identifier are FF-FE, the renmainder of the extension is a 24-bit
val ue, as assigned by the QU owner for an EU -48. For exanple:
02- 00- 5E- FF- FE-yy-yy-yy
or
03- 00- 5E- FF- FE-yy-yy-vyy
where yy-yy-yy is the portion (of an EU -48 gl obal unicast or
mul ticast identifier) that is assigned by the QU owner (IANA in this

case). Thus, any holder of one or nore EU -48 identifiers under the
I ANA QU al so has an equal nunber of Mdified EU -64 identifiers that



can be formed by inserting FF-FE in the m ddle of their EUl -48
identifiers and inverting the universal/local bit.

In addition, certain Mddified EU -64 identifiers under the | ANA QU
are reserved for holders of |Pv4 addresses as foll ows:

02- 00- 5E- FE- XX- XX- XX- XX

where xx-XX-xX-xX is a 32-bit I Pv4 address. The owner of an | Pv4
address has both a unicast- and nulticast-derived EU -64 address.
Modified EU -64 identifiers from

02- 00- 5E- FE- FO- 00- 00- 00 to 02- 00- 5E- FE- FF- FF- FF- FF

are effectively reserved pending the specification of IPv4 "C ass E"
addresses [RFC1112]. However, for Mdified EU -64 identifiers based
on an | Pv4 address, the universal/local bit should be set to
correspond to whether the I Pv4 address is local or global. (Keep in
m nd that the sense of the Mdified EU -64 identifier universal/loca
bit is reversed fromthat in (unnodified) EU -64 identifiers.)

2.2.2. EU -64 | ANA Assi gnnment Consi derations

The foll owi ng table shows which Mdified EU -64 identifiers under the
I ANA QUI are reserved, assigned, or available as indicated. As noted
above, the correspondi ng MAC addresses can be determ ned by
conplenenting the 02 bit in the first octet. 1In all cases, the
correspondi ng nulticast 64-bit MAC addresses forned by conpl enenting
the 01 bit in the first octet have the sane status as the nodified
64-bit unicast address blocks listed below. These values are
prefixed with 02-00-5E to form uni cast nodified EU -64 addresses.

[ s e st
| Addresses | Usage | Reference

| 00-00-00-00-00 to OF-FF-FF-FF-FF | Reserved | RFC 9542
T o e e e o R +
| 10-00-00-00-00 to 10-00-00-00-FF | Documentation | RFC 9542

o m o oo Fom e U +
| 10-00-00-01-00 to EF-FF-FF-FF-FF | Unassi gned | |
o m o e e Fom e S +
| FD-00-00-00-00 to FD FF-FF-FF-FF | Reserved | RFC 9542
T o e e e o R +
| FE-00-00-00-00 to FE-FF-FF-FF-FF | 1 Pv4 Addr Hol ders | RFC 9542

o m o oo Fom e U +
| FF-00-00-00-00 to FF-FD FF-FF-FF | Reserved | RFC 9542

o m o e e Fom e S +
| FF-FE-00-00-00 to FF-FE-FF-FF-FF | | ANA EU -48 | RFC 9542

| | Hol ders | |
T o e e e e oo S +
| FF-FF-00-00-00 to FF-FF-FF-FF-FF | Reserved | RFC 9542

o m o e oo Fom oo S +

Table 3: | ANA 64-bit MAC Addresses

The reserved identifiers above require IESG Ratification (see
Section 5.1) for assignnment. |ANA EU -64 identifier assignnents
under the I ANA QU nust neet the foll owing requirenments:

* nust be for standards purposes (either for an | ETF Standard or
other standard related to | ETF work),

* nmust be for a power-of-two-sized block of identifiers starting at
a boundary that is an equal or greater power of two, including the
assi gnnent of one (2**0) identifier,



* nmust not be used to evade the requirenent for network interface
vendors to obtain their own block of identifiers fromthe |EEE,
and

* nust be docunented in an Internet-Draft or RFC.

In addition, approval nust be obtained as foll ows (see the procedure
in Section 5.1):

* Small to medium assignnments of a block of 1, 2, 4, ..., 134217728,
268435456 (2**0, 2**1, 2**2, ..., 2**27, 2**28) EU -64 identifiers
require Expert Review (see Section 5.1).

* Large assignments of 536870912 (2**29) or nore EU -64 identifiers
require IESG Ratification (see Section 5.1).

2.2.3. EU -64 Docunentati on Val ues

2. 3.

2. 3.

The foll owi ng bl ocks of unnodified 64-bit MAC addresses are for
docunentati on use. The |Pv4-derived addresses are based on the |Pv4
docunent ati on addresses [RFC5737], and the MAC-derived addresses are
based on the EUl -48 docunentati on addresses above.

Uni cast val ues for docunentati on use:
00- 00- 5E- EF- 10- 00- 00- 00 to 00-00- 5E- EF- 10- 00- 00- FF gener al

00- 00- 5E- FE- C0- 00- 02- 00 to 00-00- 5E- FE- C0- 00- 02- FF and
00- 00- 5E- FE- C6- 33- 64-00 to 00- 00- 5E- FE- C6- 33- 64- FF and
00- 00- 5E- FE- CB-00- 71- 00 to 00-00-5E- FE- CB-00- 71- FF | Pv4 deri ved

00- 00- 5E- FF- FE- 00- 53- 00 to 00- 00- 5E- FF- FE- 00- 53- FF EUI - 48 deri ved

00- 00- 5E- FE- EA- C0- 00- 02 and 00- 00- 5E- FE- EA- C6- 33-64 and
00- 00-5E- FE-EA-CB-00-71 1 Pv4 multicast derived from | Pv4 unicast
[ RFC6034]

Mul ti cast val ues for docunentati on use:
01- 00- 5E- EF- 10- 00- 00- 00 to 01- 00- 5E- EF- 10- 00- 00- FF gener al

01- 00- 5E- FE- C0- 00- 02- 00 to 01- 00- 5E- FE- CO- 00- 02- FF and
01- 00- 5E- FE- C6- 33-64- 00 to 01-00- 5E- FE- C6- 33- 64- FF and
01- 00- 5E- FE- CB- 00- 71- 00 to 01-00-5E- FE- CB- 00- 71- FF | Pv4 deri ved

01- 00- 5E- FE- EA- C0- 00- 02 and 01- 00- 5E- FE- EA- C6- 33-64 and
01-00-5E-FE-EA-CB-00-71 1 Pv4 multicast derived from | Pv4 unicast
[ RFC6034]

01- 00- 5E- FF- FE- 90- 10- 00 to 01- 00- 5E- FF- FE- 90- 10- FF EUI - 48 deri ved
O her 48-Bit MAC lIdentifiers Used by the | ETF

There are two other blocks of 48-bit MAC identifiers that are used by
the I ETF as descri bed bel ow.

1. Identifiers with a "33-33 Prefix

Al 48-bit nulticast MAC identifiers prefixed with "33-33" (that is,
the 2**32 multicast MAC identifiers in the range from
33-33-00-00-00-00 to 33-33-FF-FF-FF-FF) are used as specified in

[ RFC2464] for IPv6 nmulticast. In all of these identifiers, the Goup
bit (the bottombit of the first octet) is on, as is required to work
properly with existing hardware as a nmulticast identifier. They also
have the Local bit on, but any Ethernet using standard |IPv6 nulticast
shoul d note that these addresses will be used for that purpose.



2. 3.

2.3

These nulticast MAC addresses fall into the Adm nistratively Assigned
SLAP quadrant (see Section 2.1.1).

Hi storical Notes: It was the customduring | Pv6 design to use

"3" for unknown or exanple val ues, and 3333 Coyote H Il Road,
Palo Alto, California is the address of PARC (Palo Alto
Research Center), fornerly "Xerox PARC." Ethernet was

I
I
|
| originally specified by the Digital Equipnent Corporation,
| Intel Corporation, and Xerox Corporation. The pre-I|EEE

| [IEEE.802.3 2012] Ethernet protocol has sonetines been known as
| "D X" Ethernet fromthe first letters of the names of these

| conpani es.

2. The CF Series

The I nformational [ RFC2153] decl ared the 3-octet val ues from CF-00-00
through CF-FF-FF to be "QU s" avail able for assignment by 1ANA to
software vendors for use in PPP [ RFC1661] or for other uses where
vendors do not otherw se need an | EEE-assigned OQUI. \Wen used as
48-bit MAC prefixes, these values have all of the Z Y, X (Local) and
M (Group) special bits at the bottomof the first octet equal to one,
while all |EEE-assigned QU s thus far have the X and Mbits as zero
and all CIDs have the Y and Mbits as zero; thus, there can be no
conflict between CF series "OQUI s" and | EEE-assi gned QU s/ Cl Ds.

Mul ticast MAC addresses constructed with a CF series OU would fal
into the Standard Assigned SLAP quadrant (see Section 2.1.1). The
Group bit is nmeaningless in PPP. To quote [RFC2153]: "The ' CF0000
series was arbitrarily chosen to match the PPP NLPID 'CF, as a
matter of mmenoni ¢ conveni ence." (For further informati on on Network
Layer Protocol Identifiers (NLPIDs), see [ RFC6328].)

CF-00-00 is reserved. CF00-00-00-00-00 is a nulticast identifier
listed by | ANA as used for Ethernet |oopback tests.

In over a decade of availability, only a handful of values in the CF
seri es have been assigned. (See the "IANA QUI Ethernet Nunbers”

[ Et hernet Nuni and " Poi nt-to-Point (PPP) Protocol Field Assignnments”

[ PPPNuni registry groups.)

.2.1. Changes to RFC 2153

The | ANA Considerations in [ RFC2153] were updated as foll ows by the
approval of [RFC5342] and remain so updated (no techni cal changes
have been nade):

* Use of these CF series identifiers based on | ANA assi gnnent was
depr ecat ed.

* | ANA was instructed not to assign any further values in the CF
series.

CBOR Tags

The Conci se Binary Object Representation (CBOR) [RFC8949] is a data
format whose design goals include the possibility of very small code
size, fairly small nessage size, and extensibility. In CBOR a data
itemcan be enclosed by a CBORtag to give it sone additiona
semantics identified by that tag. CBOR-tagged data itens (fields)
are not used in actual |EEE 802 address fields but may be used in
CBOR- encoded parts of protocol messages.

I ANA has assigned 48 as the CBOR tag to indicate a MAC address. The
encl osed data itemis an octet string. The length of the octet
string indicates whether a 48-bit (6 octet) or 64-bit (8 octet) MAC
address is encoded. Should sone other multiple of 8 bits be used in
the future for the Il ength of MAC addresses, such as a 128-bit



(16-octet) MAC address, the 48 tag will be used.

| ANA has assigned 1048 as the CBOR tag to indicate an QUI, CID, or CF
series organi zational identifier. The enclosed data itemis an octet
string of length 3 to hold the 24-bit QU or CID (see Section 2.1.2).

Et hernet Protocol Paraneters

Et hernet protocol paraneters provide a neans of indicating, near the
begi nning of a frame, the contents of that frane -- for exanple, that
it contains |Pv4d or |Pv6.

There are two types of protocol identifier paraneters (see
[EthernetNunj) that can occur in Ethernet franes:

Et her Types:
These are 16-bit identifiers that, when considered as an unsigned
integer, are equal to or |arger than 0x0600. Figure 2 shows the
si mpl est case where the EtherType of the protocol data in the
frane appears i mediately after the destination and source MAC
addresses. [| EEEB02_CandA] specifies two EtherTypes for |ocal,
experinental use: 0x88B5 and 0x88B6

LSAPs:
These are 8-bit protocol identifiers that occur in pairs after a
field that gives the frane length. Such a | ength nust, when
consi dered as an unsigned integer, be less than Ox5DD, or it could
be ni staken as an EtherType. However, the LLC encapsul ation
Et her Type 0x8870 [| EEE802. 1AC] may al so be used in place of such a
length as a "length indication" of nonspecific |l ength. LSAPs
occur in pairs, where one is intended to indicate the source
protocol handl er (SSAP) and the other the destination protoco
handl er (DSAP); however, use cases where the two are different
have been relatively rare. See Figure 3 for the sinplest case
where the length field appears inmedi ately after the destination
and source MAC addresses. In that figure, the CTL (control) field
val ue of 3 indicates datagram service. This type of protoco
identification is sonetines called "LLC" (Logical Link Control).

01 2 3 4 5 6 7 01 2 3 45 6 7
T i

| Destination MAC Address Iy
T o T T Tl (T e S SR S
| Source MAC Address 111

e S S
| EtherType, greater than or equal to 0x0600

I S T U PR g
| Protocol Data /1]
T o T T Tl (T e S SR S

Figure 2: EtherType Frane Protocol Labeling

0 1 2 3 45 6 7 01 2 3 4 5 6 7
T T S i S S S

| Destination MAC Address Iy
R i I S e S T T I e T I S S
| Source MAC Address Iy

R R I S T e T e S e e e S
| Frame length (or 0x8870) |
T i T T T S U SR S

| DSAP | SSAP |
T T T T o R g S
| CTL = 0x03 | Protocol Data [

T

Figure 3: LSAP Frane Protocol Labeling



The concept of EtherType | abeling has been extended to | abeling by
Et hernet "tags". An Ethernet tag in this sense is a prefix whose
type is identified by an Ether Type that is then foll owed by either
anot her tag, an EtherType, or an LLC Link-Layer Service Access Point
(LSAP) protocol indicator for the "main" body of the frane.
Customarily, in the world of [IEEE802_OandA], tags are a fixed length
and do not include any encoding of their own length. An exanple is
the CTag (formerly the Q Tag) [|EEE. 802.1Q 2014]. It provides
custonmer VLAN and priority information for a frane. Any device that
is processing a frane cannot, in general, safely process anything in
the frame past an EtherType it does not understand.

Nei t her Ether Types nor LSAPs are assigned by I ANA; they are assigned
by the | EEE Registration Authority [I EEE RA] (see Section 1.2 and
Appendi x B). However, both LSAPs and Ether Types have extension
mechani sms so that they can be used with five-octet Ethernet protocol
identifiers under an QU, including those assigned by | ANA under the
I ANA QUI .

When using the | EEE 802 Logical Link Control (LLC) format (Subnetwork
Access Protocol (SNAP)) [| EEE802 CandA] for a frame, an QU -based
protocol identifier can be expressed as foll ows:

XX-XX- AA- AA- 03-yy-yy-yy-2zz-2zz

where xx-xx is the frame | ength and, as above, nust be small enough
not to be confused with an EtherType; "AA" is the LSAP that indicates
this use and is sometimes referred to as the SNAP Service Access

Poi nt (SNAP SAP); "03" is the LLC control octet indicating datagram
service; yy-yy-yy is an QUl; and zz-zz is a protocol nunber, under
that QUI, assigned by the QU owner. The five-octet length for such
QUI - based protocol identifiers results, with the LLC control octet
("0x03"), in the preservation of 16-bit alignnent.

When using an EtherType to indicate the main type for a frame body,
the special "OU Extended Et her Type" 0x88B7 is available. Using this
Et her Type, a frame body can begin with

88-B7-yy-yy-yy-zz-2zz

where yy-yy-yy and zz-zz have the same neaning as in the SNAP format
descri bed above; however, this format with Ether Type 0x88B7 does not
preserve 16-bit alignnent.

It is also possible, within the SNAP format, to use an arbitrary
Et her Type. Putting the EtherType as the zz-zz field after an all-
zeros QU (00-00-00) does this. It |ooks like

XX- XX- AA- AA- 03- 00- 00- 00-zz- zz

where zz-zz is the EtherType.
As well as labeling frame contents, |EEE 802 protocol types appear
wi t hi n Non- Broadcast Milti-Access (NBMA) Next Hop Resol ution Protocol
[ RFC2332] nessages. Such nessages have provisions for both two-octet
Et her Types and OUl -based protocol types. 16-bit EtherTypes al so occur
in the Generic Routing Encapsulation (GRE) [ RFC2784] header and in
the CGeneric Network Virtualization Encapsul ati on (Geneve) [RFC8926]
encapsul ati on header.

3.1. Ethernet Protocol Assignnent under the | ANA QU
Two- oct et protocol nunbers under the ANA QU are available, as in

88- B7- 00- 00- 5E- qg- qq



or
XX- XX- AA- AA- 03- 00- 00- 5E- qg- qq
where qg-qq is the protocol numnber.

A nunber of such assignments have been made out of the 2**16 protoco
nunbers avail abl e from 00- 00-5E-00-00 to 00-00-5E- FF-FF (see
[EthernetNum). The extrene values of this range, 00-00-5E-00-00 and
00- 00- 5E- FF-FF, are reserved and require I ESG Ratification for

assi gnnent (see Section 5.1). New assignments of protocol nunbers
(qg9-qq) under the I ANA QUI rnust neet the follow ng requirements:

* the assignnment nust be for standards use (either for an | ETF
Standard or other standard related to | ETF work),

* the protocol nust include a version field at a fixed offset or an
equi val ent marki ng such that |ater versions can be indicated in a
way recogni zabl e by earlier versions,

* the protocol nust be docunmented in an Internet-Draft or RFC, and

* such protocol nunbers are not to be assigned for any protocol that

has an Et her Type. (That EtherType can be used directly, or -- in
the LSAPs case -- it can be used with the SNAP SAP by putting an
all-zero "QUI" before the EtherType as descri bed above.)

In addition, the Expert Review (or |ESG Ratification for the two
reserved val ues) nust be obtained using the procedure specified in
Section 5. 1.

.2. Docunentation Protocol Nunber

0x0042 is a protocol number under the I ANA QU (that is,
00- 00-5E-00-42) to be used as an exanple for documentation purposes.

O her QU /Cl D-Based Paraneters

Sone | EEE 802 and ot her protocols provide for paraneters based on an
QU or CI D beyond those discussed above. Such paraneters comonly
consist of an QU or CID plus one octet of additional value. They
are called Organizationally Specific parameters (sonetinmes informally
and | ess accurately referred to as "vendor specific"). They would

| ook Iike

Yyy-yy-yy-zz

where yy-yy-yy is the QU /CID and zz is the additional specifier. An
exanple is the Cipher Suite Selector in [IEEE 802.11 2012].

Val ues may be assigned under the | ANA QU for other QU -based
paranet er usage by Expert Review, except that, for each use, the
addi tional specifier values consisting of all zero bits and all one
bits (0x00 (00-00-5E-00) and OxFF (00-00-5E-FF) for a one-octet
specifier) are reserved and require IESG Ratification (see

Section 5.1) for assignnent; also, the additional specifier value
0x42 (00-00-5E-42 for a one octet specifier, right justified and
filled with zeros on the left if the specifier is nore than one
octet) is assigned for use as an exanple in docunentation

Assi gnnents of other | ANA OUl -based paranmeters nust be for standards
use (either for an | ETF Standard or other standard related to | ETF
wor k) and be docunented in an Internet-Draft or RFC. The first time
a value is assigned for a particular paranmeter of this type, an | ANA
registry will be created to contain that assignment and any



subsequent assignnents of values for that parameter under the | ANA
QUI. The Expert may specify the nane of the registry.

If different policies fromthose above are required for such a
paraneter, a BCP or Standards Track RFC shoul d be adopted to update
this BCP and specify the new policy and paraneter.

4.1. LLDP I ETF Organizationally Specific TLV Type

An exanpl e of an "other | ANA QU -based paranmeter" is specified in

[ RFC8520]. This provides for an Organizationally Specific TLV type
for announci ng a Manuf acturer Usage Description (MJD) Uniform
Resource Locator (URL) in the | EEE Link Local Discovery Protocol
(LLDP) [I|EEE802.1AB]. Additional |ETF use of code points in this
space have been proposed [BGP1ldp]. (See also Section 5.8.)

5. | ANA Consi derati ons

Thi s docunent concerns | ANA consi derations for the assignment of
Et hernet paraneters in connection with the ANA QU and rel ated
matters.

Note: The "1 ANA QUI Ethernet Nunbers" registry group (web page) is
for registries of nunbers assigned under the 1ANA QUI, while the
"I EEE 802 Nunbers" registry group has informational |ists of
nunbers assigned by the | EEE Regi stration Authority.

Thi s docunent does not create any new | ANA registries.

The MAC address val ues assigned for docunentation and the protocol
nunber for docunentation were both assigned by [ RFC7042].

No existing assignnent is changed by this docunent.
5.1. Expert Review and | ESG Ratification

This section specifies the procedures for Expert Review and | ESG
Ratification of MAC, protocol, and other | ANA QU -based identifiers.
The Expert(s) referred to in this docunent shall consist of one or
nmore persons appoi nted by and serving at the pleasure of the | ESG

5.1.1. Expert Review CGuidance

The procedure described for Expert Review assignnents in this
docunent is consistent with the | ANA Expert Review policy described
in [ RFC8126].

VWiile finite, the universe of MAC code points from which Expert-
judged assignnents will be made is considered to be | arge enough that
the requirenents given in this docunent and the Experts’ good
judgrment are sufficient guidance. The idea is for the Expert to
provide a |light reasonabl eness check for snmall assignnments of MAC
identifiers, with increased scrutiny by the Expert for medi umsized
assignnents of MAC identifiers and assignnents of protocol
identifiers and other | ANA QU - based paraneters.

5.1.2. Expert Review and | ESG Ratification Procedure

It can make sense to assign very large portions of the MAC identifier
code point space. (Note that existing assignnents include one for
hal f of the entire multicast | ANA 48-bit code point space and one for
a sixteenth of that multicast code point space.) In those cases, and
in cases of the assignnent of "reserved" values, |ESG Ratification of
an Expert Revi ew approval recommendation is required as descri bed
bel ow. This can be viewed as a conbi nati on of Expert Review and | ESG
Approval as defined in [RFC8126]. |ESG Approval is required only



when the Expert does not reject the request. The procedure is as
fol | ows:

The applicant always conpletes the appropriate tenplate from
Appendi x A bel ow and sends it to | ANA <i ana@ ana. or g>

I ANA al ways sends the tenplate to an appointed Expert. |If the
Expert recuses thenselves or is non-responsive, | ANA may choose an
alternative appointed Expert or, if none is available, wll

contact the | ESG

In all cases, if | ANA receives a disapproval from an Expert
selected to review an application tenmplate, the application wll
be denied. The Expert should provide a reason for refusal, which
I ANA wi || comuni cate back to the applicant.

If the assignment is based on Expert Review

If 1 ANA receives approval and code points are avail able, |ANA
wi || make the requested assignnent.

If the assignnent is based on | ESG Ratification

The procedure starts with the first steps above for Expert
Review. |If the Expert disapproves the application, they sinply
informIANA, who in turn inforns the applicant that their
request is denied; however, if the Expert believes the
application should be approved or is uncertain and believes
that the circunmstances warrant the attention of the IESG the
Expert will inform]| ANA about their advice, and | ANA wil |l
forward the application, together with the reasons provided by
the Expert for approval or uncertainty, to the |ESG The | ESG
must deci de whet her the assignnent will be granted. This can
be acconplished by a managenent itemin an |ESG tel echat, as is
done for other types of requests. |If the | ESG decides not to
ratify a favorabl e opinion by the Expert or deci des agai nst an
application where the Expert is uncertain, the application is
deni ed; otherwise, it is granted. The IESG wi Il conmunicate
its decision to the Expert and to I ANA. In case of refusal,
the | ESG shoul d provide a reason, which I ANA will comunicate
to the applicant.

5.2. |1 ANA Registry Goup (Wb Page) Nanme Changes

For clarity and parallelismwith the I ANA "I EEE 802 Nunmbers" registry
group, the | ANA "Ethernet Numbers" registry group has been renaned
the "I ANA QUI Ethernet Nunbers" registry.

As this document replaces [ RFC7042], references to [RFC7042] in | ANA
registries in both the "I EEE 802 Nunbers" and the "I ANA QU Et hernet
Nunbers" registry groups have been replaced by references to this
docunent. Oher I ANA registry references to [ RFC7042] are not
changed.

5.3. MAC Addr ess AFNs and RRTYPEs

| ANA has assigned Address Family Nunbers (AFNs) for MAC addresses as
fol | ows:

[ el ool s el s
| AFN | Decimal | Hex | Reference

[ R el el el el
| 48-bit MAC | 16389 | 0x4005 | [RFC7042] |
I R F----- - - I +
| 64-bit MAC | 16390 | 0x4006 | [RFC7042] |



| ou | 16391 | 0x4007 | [RFC7961] |
[ R el el el el
| Lower 24 bits of a 48-bit MAC address: |
[ e e e e e pee gl b pe e pegenge, e e e e
| MACY 24 | 16392 | 0x4008 | [RFC7961] |
[ el ool s el s
| Lower 40 bits of a 64-bit MAC address: |
[ R el el el el
| MAC/ 40 | 16393 | 0x4009 | [RFC7961] |
I R F----- - - I +
Tabl e 4

I ANA has assigned DNS RRTYPEs [ RFC6895] for MAC addresses as follows:

[ el e e el e e
| | |  RRTYPE Code | |
[ el oo e ool oo sl )
| Data | Mienonic | Decimal | Hex | Reference

B ety el sl ety Lty o
| 48-bit MAC| EUI48 | 108 | 0x006C | [RFC7043] |
I R R F----- - - I +
| 64-bit MAC| EUI64 | 109 | 0x006D | [RFC7043] |
R R i I +-------- R +

Table 5

5.4. Informational |ANA Registry Goup Mterial

I ANA mai ntains an informational registry group, currently inplenented
as a web page, concerning EtherTypes, OUI's, and nulticast addresses
assigned under QUIs other than the IANA QUI. The title of this
informati onal registry group is "I EEE 802 Nunmbers". | ANA updates
that informational registry group when changes are provided by or
approved by the Expert(s).

5.5. EtherType Assignment Process

Applying to the | EEE Registration Authority for an EtherType needed
by an | ETF protocol requires | ESG Approval, as stated in Appendix B
To minimze confusion, this process will normally be done by the
primary expert for the informational "EtherType" registry within the
"I EEE 802 Nunbers" registry group, as described bel ow (see al so
Section 5.4).

After | ESG Approval of the requirenent for an EtherType, the |IESG
should refer the matter to 1ANA. In any case, IANA will ask the
"Ether Type" registry expert to execute the | EEE Regi stration
Authority [| EEE _RA] EtherType request process. This path is

speci fied because the I ESG usually deals with | ANA for assignnent
actions and because | ANA shoul d be aware of which "EtherType"
registry expert(s) are available, normally referring the making of
the Ether Type assignment request to the primary expert.

Here is sanple text for an Internet-Draft where both I ANA and | EEE
assignnents are required, where "YYY" would be replaced by an

expl anation of for what/why the EtherType is needed in whatever |eve
of detail is necessary and would normally include a reference or
references to other appropriate parts of the Internet-Draft:

X. Assignment Consi derations

The 1ESG is requested to approve applying to the | EEE

|

| X 1. |EEE Assignnment Considerations

|

| Regi stration Authority for an EtherType for YYY. (The |IESG



5.

5.

5.

6.

7.

8.

shoul d conmunicate its approval to | ANA and to those concerned
with this docunment. [IANA will forward the | ESG Approval to the
registry expert of the "EtherType" registry fromthe "I EEE 802
Nunbers" registry group who will make the application to the

| EEE Regi stration Authority, keeping |IANA inforned.)

X 2. | ANA Consi der ations

QU Exhaustion

When the avail abl e space for either multicast or unicast EU -48
identifiers under QU 00-00-5E has been 90% or nore exhausted, |ANA
shoul d request an additional QU fromthe | EEE Regi stration Authority
for further | ANA assignment. The appoi nted Expert(s) shoul d nonitor
for this condition and notify | ANA

| ANA QU MAC Address Tabl e

The foll owi ng changes are nade by this docunent to the Notes for the
"I ANA Uni cast 48-bit MAC Addresses", the "I ANA Multicast 48-bit MAC
Addresses", and the "I ANA 64-bit MAC Addresses" registries. In
addition, the references in those registries are updated, as
specified in Section 5. 2.

The Notes for the "I ANA Uni cast 48-bit MAC Addresses" registry and
for the "I ANA Multicast 48-bit MAC Addresses" registry are changed to
the follow ng:

| These values are prefixed with 00-00-5E. See Section 2.1.3 of RFC
| 9542.

The Note for the "I ANA 64-bit MAC Addresses" registry is changed to
the follow ng:

| These values are prefixed with 00-00-5E to form uni cast MAC

| addresses, with 01-00-5E to formnnulticast MAC addresses, with
| 02-00-5E to formunicast nodified EU -64 addresses, and with

| 03-00-5E to formnmulticast nodified EU -64 addresses. See RFC
| 9542, particularly Section 2.2.2, for nore details.

| ANA LLDP TLV Subtypes

I ANA has noved the "I ANA Link Layer Discovery Protocol (LLDP) TLV
Subt ypes" registry fromthe "I EEE 802 Nunbers" registry group to the
"I ANA QU Ethernet Numbers" registry group, since code points within
it are assigned by | ANA, and has added RFC 9542 as an additi onal
reference for that registry.

In addition, | ANA has updated three entries in that registry as
fol | ows:

| Value | Description | Reference |
[ b bumesfemspuml et e et o
| 0 | Reserved | RFC 9542 |
Fomm o - o e e e e e e e e e e eee— oo n Fom e oo +
| 42 | Exanple for use in docunmentation | RFC 9542 |
B S, o mm e e e e e e e e e e e e e e e mam- o m e e e - +
| 255 | Reserved | RFC 9542 |
E oo e e e e e e e oo oo M +

Table 6

The entries for 1 (MJD), 2-41 (unassigned), and 43-254 (unassigned)
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are unchanged.
9. CBOR Tag Assignnents

I ANA has assigned two CBOR Tags as shown below in the "Concise Binary
hj ect Representation (CBOR) Tags" registry.

B el et ey s el ety o
| Tag | Data Item | Semantics | Reference

F bl oo el oo s oo et oo e
| 48 | byte string | | EEE MAC Address | RFC 9542 |
+------ I R i R +
| 1048 | byte string | |EEE QU/CID | RFC 9542 |
+------ i i R i F-- - - - +

Table 7

Security Considerations

Thi s docunent is concerned with assignnent of |EEE 802 paraneters

all ocated to | ANA, particularly those under the | ANA QUI, and cl osely
related matters. It is not directly concerned with security except
as foll ows:

Confusion and conflict can be caused by the use of MAC addresses
or other QUI-derived protocol paraneters as exanples in
docunentation. Exanples that are "only" to be used in
docunentati on can end up being coded and rel eased or cause
conflicts due to later real use and the possible acquisition of
intellectual property rights in such addresses or paraneters. The
reservation herein of MAC addresses and paraneters for
docunent ati on purposes will mnimze such confusion and conflict.

MAC addresses are identifiers provided by a device to the network.

On certain devices, MAC addresses are not static and can be
configured. The network shoul d exerci se caution when using these
addresses to enforce policy because addresses can be spoofed and
previously seen devices can return to the network with a new address.

MAC addresses identify a physical or virtual interface and can be
used for tracking the device with that interface. Thus, they can be
used to track users associated with that device. See [madinas] for
rel ated privacy considerations and a di scussi on of MAC address
random zation to partially mtigate this threat. Al so, see [ RFC7043]
for the security and privacy considerations of publishing MAC
addresses in DNS
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Appendi x A.  Tenpl at es
Thi s appendi x provides the specific tenplates for | ANA assi gnnents of
paraneters. Explanatory words in parentheses in the tenpl ates bel ow
may be deleted in a conpleted tenplate as submitted to | ANA
A.l. EU-48/EU -64 ldentifier or Identifier Block Tenpl ate
Appl i cant Nane:
Applicant Enail:
Appl i cant Tel ephone: (starting with the country code)

Use Nane: (brief name of Parameter use, such as "Foo Protocol"
[ RFC3092])

Docurent: (1-D or RFC specifying use to which the identifier or block
of identifiers will be put)



Speci fy whether this is an application for EU -48 or EU -64
identifiers:

Si ze of Block requested: (must be a power-of-two-sized bl ock, can be
a bl ock of size one (2**0))

Speci fy multicast, unicast, or both:
A.2. 1ANA QUI/CI D Based Protocol Nunmber Tenpl ate
Appl i cant Nare:
Applicant Enmail:
Appl i cant Tel ephone: (starting with the country code)
Use Name: (brief name of use of code point, such as "Foo Protocol")

Docurent: (1-D or RFC specifying use to which the protocol identifier
will be put)

Note: (any additional note)
A.3. Oher 1ANA QUI/Cl D-Based Paraneter Tenpl ate
Appl i cant Nare:
Applicant Email:
Appl i cant Tel ephone: (starting with the country code)

Prot ocol where the QUI/Cl D-Based Paranmeter for which a value is being
requested appears: (such as Cipher Suite selection in | EEE 802.11)

Use Name: (brief name of use of code point to be assigned, such as
"Foo Cipher Suite" [RFC3092])

Docurent: (1-D or RFC specifying use to which the other | ANA QU -
based paraneter value will be put)

Not e: (any additional note)
Appendi x B. EtherTypes

Thi s appendi x provides a copy of the | ESG Statenent issued in My
2023 on obtaining new | ETF Et her Types in Appendix B.1. Note that
there is an informational | ANA registry of sone inportant EtherTypes
specified for | ETF protocols or by |IEEE 802 available, currently at
[ANA]. The | EEE Registration Authority page on EtherTypes
<https://standards.ieee.org/regauth/ethertype/eth.txt> may al so be
useful. See Section 3 above.

B.1. [|1ESG Statenent on EtherTypes

From | ESG
Date: 1 May 2023

The | EEE Registration Authority (I EEE RA) assigns EtherTypes with
oversight fromthe | EEE Regi stration Authority Commttee (| EEE RAC).

(See https://standards. i eee. org/ products-prograns/regauth/
ethertype/.) Some | ETF protocol specifications nake use of

Et her Types. All EtherType applications are subject to | EEE RA
techni cal review for consistency with policy.



Since EtherTypes are a fairly scarce resource, the | EEE RAC has | et
us know that they will not assign a new EtherType to a new | ETF
protocol specification until the | ESG has approved the protocol

specification for publication as an RFC. | n exceptional cases, the
IEEE RAis willing to consider "early allocation" of an EtherType for
an | ETF protocol that is still under devel opnent as |long as the

request cones from and has been vetted by the | ESG

To let the | EEE RAC know that the | ESG has approved the request for
an Et hernet assignnment for an | ETF protocol, all future requests for
assi gnnent of EtherTypes for | ETF protocols will be nmade by the |IESG

Note that Local Experinental ("playpen") EtherTypes have been
assigned in | EEE 802 [1] use during protocol devel opnent and
experinentation.

[1] I EEE Std 802. |EEE standard for Local and Metropolitan Area
Net wor ks: Overvi ew and Architecture.

Appendi x C. Changes from RFC 7042

Thi s docunent obsol etes [ RFC7042] and nakes the changes |isted bel ow
However, the conpleted application tenplate based upon which an | ANA
QUl - based protocol number val ue was assigned for docunment use remains
that in Appendix C of [RFC7042].

* Add information on MA-M (28-bit) and MA-S (36-bit) EU prefixes
that the | EEE Registration Authority assigns.

* Add information on the restructuring of the "local" MAC address
space into four quadrants under the Structured Local Address Pl an
(SLAP) [ EEE802_GCandA] .

* Include the I ESG Statenent on EtherTypes (see Appendi x B.1) and
nmore detailed | ETF procedures for applying to the | EEE
Regi stration Authority for an EtherType for use in an | ETF
protocol (see Section 5.5).

* NMention that | EEE 802 CFM code points have been allocated to the
| ETF (see Section 1.4).

* Mention the Organizationally Specific LLDP data el ement that has
been assigned under the 1 ANA QU and the registry set up for
future such assignnents (see Section 4.1).

* Clarify minor details in Section 5.1 on Expert Review and | ESG
Ratification.

* Specify CBOR tags for MAC addresses and QUI s/ ClDs (see
Section 2.4).

* Add a version field requirenent for the allocation of protocol
nunmbers under the | ANA QU (see Section 3.1).

* Mention that EtherTypes are used in the Geneve [ RFC3926]
encapsul ati on header (see Section 3).

* Add "a conbination of Expert Review and | ESG Approval " as part of
the specification for "I ESG Ratification".

Acknowl edgenent s

The comrents and suggestions of the foll ow ng persons and
organi zations are gratefully acknow edged:

Conment s and suggestions |eading to this docunent:



Car st en Bornmann, Bob Hi nden, the | EEE 802.1 Wrking Goup, ric
VWncke, Dale Wrley, and Amanda Baber

Conments and suggestions | eading to [ RFC7042] (which is obsol eted
by this docunent):

Davi d Bl ack, Adrian Farrel, Bob Gow, Joel Jaeggli, Pearl
Li ang, d enn Parsons, Pete Resnick, and Dan Romascanu

Aut hors’ Addresses

Donal d E. Eastl ake 3rd

I ndependent

2386 Panoranmic Circle

Apopka, Florida 32703

United States of Anerica

Phone: +1-508-333-2270

Emai | : d3e3e3@muail . com donal d. east| ake@ ut ur ewei . com

Joe Abl ey

C oudfl are

Anst er dam

The Net herl ands

Phone: +31 45 56 36 34
Enmai | : j abl ey@t randki p. nl

Yi zhou Li

Huawei Technol ogi es

101 Software Avenue
Nanj i ng

Ji angsu, 210012

Chi na

Phone: +86-13809002299
Emai |l : |iyi zhou@uawei.com



