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Abst ract

Thi s docunent updates RFC 4326 to clarify and update the allocation
rules for the Unidirectional Lightweight Encapsul ation (ULE) Next-
Header registry. This registry is used by ULE and CGeneric Stream
Encapsul ation (GSE) to record the code points of Extension Headers
and protocols supported by these encapsul ati on protocols.
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Thi s docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the |IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformati on about the current status of this docunment, any errata,
and how to provide feedback on it may be obtained at
http://ww. rfc-editor.org/info/rfc7280.
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(http://trustee.ietf.org/license-info) in effect on the date of
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1. Introduction

The Uni directional Lightweight Encapsul ati on (ULE) [ RFC4326]
specifies an encapsul ation for links that enploy the MPEG 2 Transport
Stream w th support over a w de variety of physical-layer bearers

[ RFC4259]. The encapsul ati on header includes a Type field that
identifies payload types and Extension Headers (e.g., [RFC5163]).

The ULE specification requested | ANA to nmaintain the ULE Next- Header
registry to record the allocation of the values used to derive this
Type field.

The Digital Video Broadcast (DVB) Project has published an

encapsul ation for second-generati on DVB physical layers. This
specifies the Generic Stream Encapsul ation [GSE]. This encapsul ation
shares many of the network properties of ULE and uses a conmon for nat
for the Type field [ RFC5163]. The ULE Next-Header registry is
therefore also applicable to this encapsul ation

Thi s docunent updates the | ANA rul es and gui dance defined in
Section 11.1 of [RFC4326] in the foll owi ng way:

o The docunent clarifies use of the ULE Next-Header registry by GSE
as well as by ULE

o Section 3 specifies that new all ocations in the ULE Next- Header

registry are to be assigned by | ANA using the "Specification
Requi red" policy and provides gui dance to the expert reviewer.
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o Section 3.3 reserves a range of allocated val ues.

0 Section 4 adds an explanatory note to clarify the encoding used in
the ULE Next-Header registry.

2. Term nol ogy

Thi s docunent assunes familiarity with the ULE term nol ogy used in
[ RFC4326] and [ RFC5163].

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

2.1. The ULE Next-Header Registry

The Mandat ory Extension Headers are allocated in the ULE Next-Header
registry with integer values in the decimal range 0-255. The

regi stered val ue corresponds to a 16-bit Type val ue (converted by
setting the nost significant 8 bits of the 16-bit value to zero).
This Type value may identify a Mandatory Extension Header or a

speci fic protocol

The Optional Extension Headers are allocated in the ULE Next-Header
registry with integer values in the decimal range 256-511. The
regi stered val ue corresponds to the 16-bit Type val ue that woul d be
used for an Optional Extension Header with a |l ength (H LEN) of 1.

2.2. Informative Exanmple of Using a Value fromthe Optional Range

This section provides an informative exanple of how a registry entry
is constructed to identify an Optional ULE Extension Header

Val ues registered by ANA in the Optional ULE Extension Header range
correspond to a 16-bit Type value with the HLEN field (in bits 5 to
7) set to a decinmal value of 1. This registration format i s used
irrespective of the HLEN value to be used. Bits 8 to 15 of the
value in the registry are conbined with the actual required H LEN
value (bits 5to 7) to formthe 16-bit Type field.

For exanple, the deci mal value 256 has been allocated to denote the
paddi ng Extensi on Header

o Type value 256: When a 2-byte paddi ng Extensi on Header is used,

the HLEN is 1, resulting in a Type value with a deci mal val ue of
256 (as allocated), corresponding to a hexadeci mal val ue of 0x100.
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3.

3.

o Type value 768: Wen a 6-byte paddi ng Extensi on Header is used,
the HLEN is 3, resulting in a Type value with a deci mal val ue of
768, corresponding to a hexadeci mal val ue of 0x300.

Updat ed | ANA Gui dance on Allocation in the ULE Next-Header Registry

The rules for allocation were defined in Section 11 of [RFC4326].
Thi s docunent updates these rules by replacing themwith the rules in
this section:

Al'locations in the ULE Next-Header registry are to be assigned by

| ANA using the "Specification Required" policy defined in [ RFC5226].
Applications nust include a reference to a specification of the Next-
Header extension in a "permanent and readily avail able public

speci fication" [RFC5226]. An |ETF Standards Track RFC can provide
such a reference. QOher specifications are also permtted. The

Desi gnat ed Expert shall advise | ANA on whet her a particul ar
specification constitutes a "permanent and readily avail able public
speci fication".

1. ULE Next-Header Registry

The ULE Next-Header registry allocates 0-511 deci mal (0x0000-0x01FF
hexadeci mal). | ANA nust not allocate values greater than 511
(decimal). For each allocated value, it also specifies the set of
al l owed H LEN val ues (see [RFC4326], Section 5). The conbination of
the | ANA-regi stered value and the H LEN are used by ULE and GSE to
derive a set of allowed 16-bit integer values in the range 0-1535
(decimal). This forns the first part of the ULE Type space (see

[ RFC4326], Section 4.4.1).

The registry is divided into two ranges:

1. 0-255 (decimal) | ANA-assigned val ues, indicating Mandatory
Ext ensi on Headers (or |ink-dependent Type fields). [RFC4326]
made initial assignments to this range of values in the registry,
updated by | ater requests.

2. 256-511 (decimal) | ANA-assigned val ues, indicating Optiona
Ext ensi on Headers. The entry MJST define the need for the
Optional Extension and the intended use. [RFC4326] nmade initia
assignments to this range of values in the registry, updated by
| ater requests.

Fai r hur st St andards Track [ Page 4]



RFC 7280 | ANA ULE Cui delines June 2014

3.2. Expert Review Guidelines

The Specification Required policy also inplies use of a Designated
Expert [RFC5226]. The Designated Expert shall review a proposed
registration for the foll owing REQU RED i nformation

For requests in the range 0-255 (decimal) - Mndatory Extension
Headers:

o The value and the nane associated with the Extensi on Header
o The procedure for processing the Extensi on Header
o A definition of the Extension Header and the intended use; and

o The size of the Extension Header (by default, the entire remaining
payl oad) .

For requests in the range 256-511 (decinal) - Optional Extension
Headers:

o The value and the nane associated with the Optional Extension
Header ;

o The procedure for processing the Extensi on Header

0o A definition of the Extension Header and the intended use
(including any extension ordering requirenents); and

o The range of allowable H LEN values that are permtted (in the
range 1-5).

If the registration information does not have any of the above
required information, the Designated Expert shall not approve the
registration to | ANA.

3.3. Reservation of Next-Header Values for Private Use

Thi s docunent reserves the range 144-159 deci mal (0x80-0x8F
hexadeci mal) for Private Use [ RFC5226].

These val ues are not available for allocation by ANA. Appropriate
use includes devel opnent of experinental options for which either no
gener al - pur pose sol uti on was pl anned, insufficient operationa
experience was available to understand if a general solution is
needed, or a nore general solution is not yet mature. This use is
not coordi nated between users of these values, so the uni queness of a
particul ar val ue can not be guarant eed.
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Aut hors of specifications MJST contact | ANA to request a new value to
be allocated in the ULE Next-Header registry. An |ANA-allocated

val ue uniquely identifies the method. Such an allocation is REQU RED
for any nethod that is to be standardi sed.

4. Update to Registry Infornmation

| ANA has recorded an additional explanatory note in the ULE Next-
Header registry:

The Mandat ory Extension Header range in the ULE Next-Header
registry is used to allocate integer values in the range 0-255
(decimal). These values are used to identify Mandatory Extension
Headers. The registered value corresponds to the 16-bit Type

val ue for the Mandatory Extension Header or the specified

pr ot ocol

The Optional Extension Header range in the ULE Next-Header
registry is used to allocate integer values in the range 256-511
(decimal). These values are used to identify Optional Extension
Headers. The registered value corresponds to the 16-bit Type
val ue that would be used for an Optional Extension Header with a
header |length (H LEN of 1.
This additional note has been placed before the existing note.
5. Security Considerations
Thi s docunent does not present new security considerations.
6. | ANA Consi derations
Section 3 specifies updated | ANA allocation rules.

Per Section 3.3, IANA has reserved the range 144-159 decima
(0x80- Ox8F hexadecimal) marked it as Reserved for Private Use.

Per Section 4, | ANA has updated the ULE Next-Header registry
i nformati on.
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