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Abstract

The docunent introduces a new node of interpretation of the bitnmask
field in the BIER encodi ng, called unnasked BIER, that solves the
probl em of BIER originator targeting receivers across nany different
sets and hence, in worst case, degrading into ingress replication
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1. I nt roduction

Bl ER t echnol ogy [ RFC8296] in its standard form nmay suffer froma
degradation towards ingress replication in a scenario where the total
nunber of involved BFRs is very |large but npst packets address
varyi ng conmbi nation of relatively few receivers spread across
different sets.

More explicitly, BIER carries in its standard forma bitnmask of
successi ve BFR receivers represented as bits in a set and thus on

| arge numbers of involved BFRs and few receivers w o custom zed

all ocation of BFR I Ds or application awareness of the address

|l ocality each receiver on a packet may be found in a different set in
nost extrenme cases. bviously, when receivers are in different sets,
mul ti pl e packets nust be sent, one per involved set. Such a scenario
can becorme comon in large distributed conmputation environnents based
on consensus building algorithns (or building closures by successive
folding of results), e.g. multi-CPU HPC or data centers and RAID
storage where storing data while addressing | arge nunber of always
changing stripes can lead to this kind of anonaly.
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2.

Unnasked Bl ER

To deal with the problem of small nunber of receivers spread across
many sets we introduce into BIER a special interpretation of the
bitmask field called unnasked BIER or U-BIER for brevity' s sake.

U BIER bitmask is interpreted as sequence of BFR-IDs that can bel ong
to different sets and be interspersed with "hol es" consisting of
illegal BFR-IDs to increase hardware processing efficiency.

Support for processing of unnmasked BIER is indicated by signalling
special label or its equival ent anal ogous to Bl ER Encapsul ation
signalling. Based on this info the upstream node can deci de on a
hop- by- hop basis whether it conpresses the same BIER franes it
received for different sets (how the recognition of sane frames is
performed is outside the scope of this docunent) into a single U BIER
franme or propagates a U-BIER frane with accordi ng changes, i.e. only
providing the BFR-I1Ds for which the receiver is responsible. The
removal of BFR IDs fromthe packet before forwarding it is conpletely
anal ogous to the normal bitnmask processing in a sense but here
spanni ng possibly many sets in the | ookup engine. 1In case the
downstream recei ver does not support U-BIER the franme needs to be
replicated into according standard BI ER frames wi th usual bitnmask
interpretation.

U-BIER Interpretation of the bitmask field

The bitmask field MIUST be interpreted in U Bl ER nobde as sequence of
BFR-1Ds (as an exanple, within 256 bits nmaxi mum 16 receivers can be
encoded) whereas illegal BFR-IDs are allowed in any position and MJST
be ignored. Duplicates are also allowed and MJST be treated as a
singl e occurrence. No guarantees are provided in terns of sorting of
the BFR-IDs in U BIER

Signalling for MPLS in ISIS via U Mdde BI ER MPLS Encapsul ati on Sub-
sub- TLV

The signalling follows the BIER MPLS Encapsul ati on Sub-sub-TLV, i.e.
it is <M, SD, BM.> specific but obviously does not include the concept
of a set.

0 1 2 3
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Type: TBD1
Length: 4 * of U-Mdde BitString Length specific |abels.
Reserved: MUST be 0 on send and i gnored on reception

Label : Franes received on this |abel interpret the BitMsk as
U- Bl ER

In case nultiple values are advertised for same bitstring | ength, the
sub- sub- TLV MJST be ignored. 1In case sane |abel value is advertised
for different bitstring | engths, the sub-sub-TLV MJST be ignored.

Label val ues MJUST NOT match any of the reserved val ues defined in
[ RFC3032] .

5. Further Considerations

U-BI ER can be depl oyed within existing Bl ER node by node, either as
addition or the only node supported. Observe that in an environnent
where only sone nodes support U BIER those may have to di saggregate
U-BIER into normal BIER and hence fall back to average replication
In a network where sone nodes support only U Bl ER normal Bl ER nodes
may consi der them not supporting BIER at all or may perform
translation fromnormal BIER into U BIER frames, however, it nust be
expected that they will use a single frane and basically send U Bl ER
with the BFR IDs of a single set only, not rendering any gains unless
a mechanismis in place the sane frame is detected sent on nultiple
sets and coal esced into a single U-BIER frane. This can be achieved
by many mechani sns out the scope of this draft, anpbngst thema shim
after the BIER encapsul ation [|-D.zzhang- bi er - extensi on-headers] in
way sinmilar to inband telenetry or fragnentation support.

M xi ng U-BI ER and nornmal BIER within a subdomain can lead to
difficulties of decoding the according packets in the mddle in terns
of destinations targeted if the involved parties in the mddle do not
possess the correct binding information. An obvious nmethod to dea
with this problemis to deploy U BIER specifically in its own sub-
domai n where the interpretation of the bitmask is unanbi guous.

6. Security Considerations
TBD

7. |1 ANA Section

TBD
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