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Abst ract

The PI M version 2 nessages share a comon nessage header format. The
common header definition contains eight reserved bits. This docunent
specifies how these bits may be used by individual nmessage types and
creates a registry containing the per-nessage-type usage. This
docunent al so extends the PIMtype space by defining three new
message types. For each of the new types, four of the previously
reserved bits are used to form an extended type range.

Thi s docunent updates RFCs 7761 and 3973 by defining the use of the
currently Reserved field in the PIMconmon header. This docunent
further updates RFCs 7761 and 3973, along with RFCs 5015, 5059, 6754,
and 8364, by specifying the use of the currently reserved bits for
each PI M nessage.

Thi s docunent obsol etes RFC 6166.
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This 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
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it nmay be obtained at
https://ww.rfc-editor.org/info/rfc8736
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I ntroduction

The PI M version 2 nessages share a comobn nmessage header format
defined in the PIM Sparse Mdde specification [ RFC/761]. The conmon
header definition contains eight reserved bits. Wile all nessage
types use this common header, there is no docunent fornally
specifying that these bits are to be used per nessage type.

Thi s docunent refers to the bits specified as "reserved" in the
common Pl M header [RFC7761] as "PIM nmessage type Flag Bits" or,
simply, "Flag Bits", and it specifies that they are to be separately
used on a per-nessage-type basis. It creates a registry containing
t he per-nessage-type usage.

Thi s docunent updates [ RFC7761] and [RFC3973] by defining the use of
the currently Reserved field in the PIMconmmon header. This docunent
further updates [ RFC7761] and [ RFC3973], along with [ RFC5015],

[ RFC5059], [RFC6754], and [ RFC8364], by specifying the use of the
currently reserved bits for each Pl M nessage.

The currently defined PIM nessage types are in the range fromO to
15. That type space is al nbst exhausted. Message type 15 was
reserved by [ RFC6166] for type space extension. 1In Section 5, this
docunent specifies the use of the Flag Bits for nessage types 13, 14,
and 15 in order to extend the PIMtype space. This docunent

obsol etes [ RFC6166] .

Conventions Used in This Docunent

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

Pl M Header Conmon For mat

The common PI M header is defined in Section 4.9 of [RFC7761]. This
docunent updates the definition of the Reserved field and refers to
that field as "PIM nessage type Flag Bits" or, sinply, "Flag Bits".
The new common header format is as bel ow.

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| PIM Ver| Type | Flag Bits | Checksum |
B i s T T i i o S o T Ji I

Figure 1. New Common Header

The Flag Bits field is defined in Section 4. Al other fields remain
unchanged.



4. Flag Bit Definitions

Unl ess ot herwi se specified, all the flag bits for each PIMtype are
Reserved [ RFC8126]. They MJST be set to zero on transm ssion, and
they MUST be ignored upon receipt. The specification of a new PIM
type MIST indicate whether the bits should be treated differently.

When defining flag bits, it is helpful to have a well-defined way of
referring to a particular bit. The nmost significant of the flag

bits, the bit inmediately following the Type field, is referred to as
bit 7. The least significant, the bit right in front of the Checksum
field, is referred to as bit 0. This is shown in the diagram bel ow

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| PIM Ver| Type |7 65432 10| Checksum |
B i s T T i i o S o T Ji I

Figure 2: Flag Bits
4.1. Flag Bits for Type 4 (Bootstrap)

Pl M nessage type 4 (Bootstrap) [ RFC5059] defines flag bit 7 as No-
Forward. The usage of the bit is defined in that docunment. The
remaining flag bits are reserved.

4.2. Flag Bits for Type 10 (DF El ection)

Pl M nessage type 10 (DF El ection) [RFC5015] specifies that the four
nmost significant flag bits (bits 4-7) are to be used as a subtype
The usage of those bits is defined in that docunent. The remaining
flag bits are reserved.

4.3. Flag Bits for Type 12 (PFM

Pl M nessage type 12 (PI M Fl oodi ng Mechani sn) [ RFC8364] defines flag
bit 7 as No-Forward. The usage of the bit is defined in that
docunent. The remaining flag bits are reserved

4.4. Flag Bits for Types 13, 14, and 15 (Type Space Extension)
These types and the corresponding flag bits are defined in Section 5.
5. PIM Type Space Extension

Thi s docunent defines types 13, 14, and 15, such that each of these
types has 16 subtypes, providing a total of 48 subtypes available for
future PIMextensions. This is achieved by defining a new Subtype
field (see Figure 3) using the four nost significant flag bits (bits
4-7). The notation type.subtype is used to reference these new
extended types. The remaining four flag bits (bits 0-3) are reserved
to be used by each extended type (abbreviated as FB bel ow).

0 1 2 3
01234567890123456789012345678901
I S i o T s S S S e s s T
| PIM Ver| Type |Subtype|] FB | Checksum |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
Figure 3: Subtypes
6. Security Considerations

Thi s docunent clarifies the use of the flag bits in the common PI M
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header, and it extends the PIMtype space. As such, there is no
i mpact on security or changes to the considerations in [RFC7761] and
[ RFC3973] .

| ANA Consi der ati ons

Thi s docunent updates the "PI M Message Types" registry to indicate
which flag bits are defined for use by each of the PIM nessage types.
The registry now references this docunent. The registration policy
remai ns | ETF Revi ew [ RFC8126]. Assignnents into this registry MJST
define any non-default usage (see Section 4) of the flag bits in
addition to the type.

The updated "PI M Message Types" registry is shown bel ow.

S Fom e Fom e Fom e oo +
| Type | Nare | Flag Bits | Reference |
[} ety e p——p—(—(—— sl Ll et
| O | Hello | 0-7: Reserved | [RFC3973][ RFC7761] |
R S S o e e e e oo +
| 1 | Register | 0-7: Reserved | [RFC7761] |
S oo oo - Fom oo +
| 2 | Register Stop | 0-7: Reserved | [RFC7761] |
Fomm e oo - o m e e e oo - o m e e e oo - Fom e e e e oo o +
| 3 | Join/Prune | 0-7: Reserved | [RFC3973][RFC7761] |
R S S o e e e e oo +
| 4 | Bootstrap | 0-6: Reserved | [RFC5059][RFC7761] |
| | . e +
| | | 7: No-Forward | [RFC5059] |
Fomm e oo - o m e e e oo - o m e e e oo - Fom e e e e oo o +
| 5 | Assert | 0-7: Reserved | [RFC3973][RFC7761] |
R S S o e e e e oo +
| 6 | Gaft | 0-7: Reserved | [RFC3973] |
S oo - oo - Fom oo +
| 7 | Gaft-Ack | 0-7: Reserved | [RFC3973] |
Fomm e oo - o m e e e oo - o m e e e oo - Fom e e e e oo o +
| 8 | Candidate RP | 0-7: Reserved | [RFC/7761] |
| | Advertisenent | | |
S Fom e Fom e Fom e oo +
| 9 | State Refresh | 0-7: Reserved | [ RFC3973] |
S oo oo Fom oo +
| 10 | DF Election | 0-3: Reserved | [RFC5015] |
| | S o e e e o - - +
| | | 4-7: Subtype | [RFC5015] |
S Fom e Fom e Fom oo +
| 11 | ECVP Redirect | 0-7: Reserved | [ RFC6754] |
S oo oo Fom oo +
| 12 | PIMFlooding | 0-6: Reserved | [ RFC8364] |
| | Mechani sm Fomee - A R +
| | | 7: No-Forward | [RFC8364] |
S Fom e Fom e Fom oo +
| 13.0-15.15 | Unassigned | 0-3: | RFC 8736 |
| | | Unassigned | |
Fomm e oo - o m e e e oo - o m e e e oo - Fom e e e e oo o +

Table 1. Updated PI M Message Types Registry
The unassigned types above, as explained in Section 5, use the
extended type notation of type.subtype. Each extended type only has
4 flag bits available. New extended nessage types shoul d be assi gnhed
consecutively, starting with 13.0, then 13.1, etc.
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