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Abst ract

Thi s docunent introduces new | P Flow Informati on Export (I1PFIX)
Information Elenents (IEs) to identify a set of information rel ated
to Bit Index Explicit Replication (BIER) such as data contained in
Bl ER header that traffic is being forwarded with.
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1. Introduction

[ RFC8279] introduces a novel nulticast data packet forwarding
architecture known as "Bit Index Explicit Replication" (BIER). This
architecture achieves optinmal forwarding within a "nulticast domain"
wi thout relying on explicit tree-building protocols or requiring

i ntermedi ate nodes to maintain per-flow state. Currently, BIER
technol ogy has been wi dely adopted in nodern data centers and | arge-
scal e networks, significantly enhancing the efficiency and
scalability of multicast transm ssion

[ RFC8296] defines the encapsul ati on of BI ER header that provides the
i nformati on needed to support the BIER forwardi ng procedures.
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Thi s docunment specifies new | PFI X Information El enents (IEs) within
the "I PFI X I nformation El enents" registry [ RFC7012], for BIER
purposes. These IEs are used to export the main paraneters of BIER
flow. This function can be used to collect statistics on the BIER
flowreceiving at a current node; and obtain node statistics

i nformati on of the BIER fl ow.

2. Term nol ogy
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in al
capital s, as shown here
Thi s docunent nakes use of the terns defined in [ RFC7011].
The following terns are used as defined in [ RFC7011]:
* | PFI X

* | PFIX Information El enents

The following terns are used as defined in [ RFC8296]:

* TC

* TTL
*  BFR
* BIFT
* BFIR
*  BFER
*  BSL
* SD

* Sl

3. New | PFI X BI ER I nformati on El enents

This section specifies the new | PFI X Bl ER | Es.
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er TTL

The value of the TTL field in the BI ER header (Section 2 of

[ RFC8296]). This IE indicates the incomng Tinme to Live (TTL)
when a BI ER packet is received
er EncapType

This I E indi cates what type of BIER packet encapsul ation is used.
There are currently three encapsul ati on net hods for Bl ER packets:
Et her net encapsul ati on, defined in [RFC8296]; MPLS encapsul ati on,
al so defined in [ RFC8296]; and | Pv6-based encapsul ati on, defined
in[l-D.ietf-bier-bierin6].

er Ver si on
The version of the BIER header (Section 2 of [RFC8296]).
er BSL
The value of the BSL field in the BIER header (Section 2 of
[ RFC8296]). This IE indicates the length in bits of the BitString
defined in the Bl ER header (Section 2 of [RFC8296]).
er Entr opy
The value of the Entropy field in the Bl ER header (Section 2 of
[ RFC8296]). It is can be used for |oad-bal anci ng purposes.
er OAMBect i on
The OAM and Rsv field fromthe BlI ER header (Section 2 of
[ RFC8296] ) .
er DSCP
The value of the DSCP field in the Bl ER header (Section 2 of
[ RFC8296]). In Non-MPLS networks, it is used to hold a
Differentiated Services Codepoi nt [ RFC2474].
er Next Pr ot ocol

The next protocol defined in the Proto field of the BlIER header
(Section 2 of [RFC8296]). It identifies the type of the payl oad
foll owi ng the Bl ER header.

erBFIR d

The value of the BFIR-id field in the Bl ER header (Section 2 of

[ RFC8296]). It indicates the BFRid of the BFIRin the SDto

whi ch the packet has been assigned.
erBitString

The BitString field defined in the Bl ER header (Section 2 of

[ RFC8296]). Together with the packet’s SI and SD, it identifies
the destination BFERs for this packet.
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4.

Qperation on bierEncapType

The ‘ bi er EncapType' cannot be directly obtained fromthe Bl ER Header;
it must be derived fromthe correspondi ng encapsul ati on net hod.

Di fferent encapsul ation types gui de Bl ER packets through different
forwarding table entries. For the Collector, knowi ng the
encapsul ati on type of the BIER packet is hel pful for statistica
anal ysis or statistical purposes regarding the corresponding
forwardi ng patterns.

Bl ER packets can be directly encapsul ated using the Ethernet type.

In this case, the BIER header is directly encapsul ated with Ethernet
type OxAB37. BIER packets can al so be encapsul ated using an MPLS

| abel stack. The | abel at the bottom of the stack guides the BIER
packet to find the corresponding MPLS forwarding table entry. The
definitions of Ethernet type and MPLS encapsul ation are both in

[ RFC8296]. BIER packets can al so be encapsulated in IPv6 format. In
this nmode, the BIER header is encapsul ated after the | Pv6 header.
This method is defined in [I-D.ietf-bier-biering].

The node, based on the specific encapsulation information of the
recei ved BI ER nessage and other |Es in the nessage header, sends it
to the Collector so that the Collector can performfurther statistics
and anal ysi s.

Sanpl e Use Cases
The IPFI X I Es defined in the Section 3, and sonme existing |IP packet
header information [I ANA-1PFI X] provide answers to the follow ng
questions (anmongst others).
* \Whether the I P packet is a Bl ER packet?
* \Wether the BIER packet is froman MPLS network?
* What is the inconming TTL of the Bl ER packet?
* \What is BIER version used by the Bl ER packet?

* \What is the type of the payload followi ng the Bl ER header in the
Bl ER packet ?

* \What is the destination BFERs for the BI ER packet?
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6. Security Considerations
There exists no extra security considerations other than those
al ready discussed in Section 11 of [RFC7011] and Section 8 of
[ RFC7012] .

7. 1 ANA Consi derations

7. 1. I PFI X I nformati on El ements

Thi s docunent requests IANA to add new IPFIX BIER |Es to the "I PFI X
Information El enents" registry [RFC7012] avail able at [ ANA-1PFI X].

Table 1 lists the new | PFI X Bl ER | Es:

[ ettt ——— p—p———————————_————————————————— Ll pp—p—————
| Elenent ID | Nane | Reference |
| TBD1 | bierTTL | This document |
Fomm e oo - o e e e e e e e ememao - o m e e e oo - +
| TBD2 | bierEncapType | This document |
R oo e e e e e e e e oo - - S +
| TBD3 | bierVersion | This docunent |
Fom e e o - o mm e e e e e e e i o +
| TBD4 | bierBSL | This document |
Fomm e oo - o e e e e e e e ememao - o m e e e oo - +
| TBD5 | bierEntropy | This document |
R oo e e e e e e e e oo - - S +
| TBD6 | bi er QAMBect i on | This docunent |
Fom e e o - o mm e e e e e e e i o +
| TBD7 | bier DSCP | This document |
Fomm e oo - o e e e e e e e ememao - o m e e e oo - +
| TBD8 | bi er Next Pr ot ocol | This document |
R oo e e e e e e e e oo - - S +
| TBD9 | bierBFIR d | This docunent |
Fom e e o - o mm e e e e e e e i o +
| TBD10O | bierBitString | This document |
Fomm e oo - o e e e e e e e ememao - o m e e e oo - +

Table 1: New BIER IEs in the "I PFI X I nformati on El enents" Registry
7.1.1. bierTTL
Element I D: TBD1
Name: bierTTL

Abstract Data Type: unsignhed8
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Data Type Semantics: default

Status: current

Description: The value of the TTL field in the BIER header. This
I nformation El enent indicates the incomng TTL when a Bl ER packet
is received

Units: hops

Additional Information: See Section 2 of [RFC8296] for nore details
about the TTL fi el ds.

Ref erence: [this docunent]
7.1.2. bierEncapType
El ement I D. TBD2
Nane: bi er EncapType
Abstract Data Type: unsigned8
Data Type Semantics: default
Status: current
Description: This IE indicates the encapsul ation type of BIER
packet. When the value is set to 0, it indicates Ethernet
encapsul ation; when the value is set to 1, it indicates MPLS
encapsul ation; when the value is set to 2, it indicates |Pv6
encapsul at i on.
Ref erence: [this docunent]
7.1.3. DbierVersion
El ement | D: TBD3
Name: bierVersion
Abstract Data Type: unsigned8
Data Type Semantics: identifier

St at us: current

Description: The version value of the Ver field in the Bl ER header.
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This Information El enment encodes only the 4 bits of the Ver field.
Therefore, its value may range fromO to OxF.

Additional Information: See Section 2 of [RFC8296] for nore details
about the Ver field of the Bl ER header.

Ref erence: [this docunent]
7.1.4. bierBSL
El ement I D TBD4
Name: bier BSL
Abstract Data Type: unsigned8
Data Type Semantics: default
Status: current
Description: The value of the BSL field in the BIER header. This
Informati on El enent indicates the length in bits of the BitString

defined in the Bl ER header.

This Information El enment encodes only the 4 bits of the BSL field.
Therefore, its value may range fromO to 15.

Additional Information: See Section 2 of [RFC8296] for nore details
about the BSL field of the Bl ER header.

Ref erence: [this docunent]
7.1.5. bierEntropy

El ement I D:  TBD5

Nane: bi er Ent r opy

Abstract Data Type: unsigned32

Data Type Semantics: default

Status: current

Description: The value of the Entropy field in the Bl ER header.
This Information El enment indicates the function of | oad-bal ancing.
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This Information El ement encodes only the 20 bits of the Entropy
field. Therefore, its value may range fromO to OxXFFFFF.

Additional Information: See Section 2 of [RFC8296] for nore details
about the Entropy field of the Bl ER header.

Ref erence: [this docunent]
7.1.6. DbierQAMSection

El ement I D. TBD6

Nane: bi er OAMSect i on

Abstract Data Type: unsigned8

Data Type Semantics: flags

Status: current

Description: The OAM and Rsv field fromthe BI ER header.
01234567
R e s i T
| OAM Rsv| no care|
+- - - - - - - -+
Bits 0-1: OAMfi el d.
Bits 2-3: Rsv field, unused.

Bits 4-7: No care, value is irrel event.

Addi tional Information: See Section 2 of [RFC8296] for nore details
about the OAM and Rsv field of the Bl ER header.

Ref erence: [this docunent]
7.1.7. DbierDSCP

El erentI D. TBD7

Nane: bi er DSCP

Abstract Data Type: unsignhed8

Data Type Semantics: identifier

Status: current
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Description: The value of the DSCP field in the BIER header. In
Non- MPLS networks, it is used to hold a Differenti ated Services
Codepoi nt ..

This Information El ement encodes only the 6 bits of the DSCP
field. Therefore, its value may range fromO to 63.

Addi tional Information: See Section 2 of [RFC8296] for nore details
about the DSCP field of the BIER header.

Ref erence: [this docunent]
7.1.8. DbierNextProtoco
El ementI D. TBD8
Nane: bi er Next Pr ot ocol
Abstract Data Type: unsigned8
Data Type Semantics: identifier
Status: current
Description: The next protocol defined in the Proto field of the
Bl ER header. This Information El enent identifies the type of the

payl oad follow ng the Bl ER header.

This Informati on El ement encodes only the 6 bits of the Proto
field. Therefore, its value may range fromO to 63.

Addi tional Information: See Section 2 of [RFC8296] for nore details
about the Proto field of the BIER header.

Ref erence: [this docunent]
7.1.9. bierBFIR d

El ementI D. TBD9

Nane: bierBFI R d

Abstract Data Type: unsignhedl6

Data Type Semantics: identifier

Status: current
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7.

8.

8.

Description: The value of the BFIRid field in the Bl ER header.
This Information El ement identifies the BFR-id of the BFIR in the
SD to which the packet has been assi gned.

Additional Information: See Section 2 of [RFC8296] for nore details
about the BFIR-id field of the BI ER header.

Ref erence: [this docunent]
1.10. bierBitString

El enentI D. TBD10

Nane: bierBitString

Abstract Data Type: octetArray

Data Type Semantics: identifier

Status: current

Description: The BitString field defined in the Bl ER header.

Toget her with the packet’s SI and SD, this infornmation El enent

identifies the destination BFERs for this packet.

Addi tional Information: See Section 2 of [RFC8296] for nore details
about the BitString field of the Bl ER header.

Ref erence: [this docunent]
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