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Issue

e At least few different interpretations of RFC7311

Some vendors propagate AIGP TLV and drop
unrecognized TLV

Some vendors update AIGP TLV with metric-type other
than default IGP-metric

Some vendors do not propagate AIGP attribute if AIGP
TLV is missing even if Generic-Metric TLV is present

May be more..
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“AlGP Discontinuity” Problem (1 of 2)
0 AIGP attribute as defined RFC7311
e Optional Non-Transitive attribute TN .
e Defines 1 TLV : AIGP TLV to accumulate IGP 6 Ale:a
cost \g 0.
» More than 1 TLV allowed (i.e. its not malformed _;
attribute)

Rx represent single router AS domain

All routers except R4 understand AIGP

a The Discontinuity issue attribute
e If any router along the path does not support RS has 2 paths:
AlGP, the attrlbute |S dropped R5-R2-R1-R0: has AIGP, has end-to-end metric

R5-R4-R3-R0: no AIGP, does not have end-to-end

e The ingress router will receive path w/o AIGP ~ metic
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“AlGP Discontinuity” Problem (2 of 2)

o The "Partial” bit in Attribute Flagsisnot -

usable FOTRON

» AIGP attribute is optional & non-transitive. i HOLE

RFC4271 states that it must be always set to 0 \g_f_e/

AIGP AlGP=a+e

Rx represent single router AS domain

a The Discontinuity workaround in RFC7311

o The ingress router “prefers” path with AIGP Al routers except R4 understand AIGP

over others

R5 has 2 paths:
o As aresult, the path where at least one router ., i zo: has acp. has end-to-end metic

does not understand AIGP attribute, that path is re-re-o:no aice. does not have end-to-ens
not chosen by ingress

e Path R4-R3-R0 is not chosen by ingress RS
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“Generic-Metric Discontinuity” Problem
in AIGP attribute (1 of 2)

Q

Q

If a network has at least one router
modifies next hop and does not

understand AIGP attribute

o Suffers same issue as RFC7311

o AIGP attribute is not propagated, and hence

best path computation may ignore Generic-

Metric discontinuous path

If a network has at least one router that
modifies next hop, understands AIGP
but does not understand Generic-Metric

TLV

o AIGP attribute is propagated without updating
metric value of Generic Metric TLV

e Ingress router will have paths with AIGP
attribute, but unclear which path has the

updated TLV

uniper Business
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Gen_metric=a+b+c
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AIGP AIGP
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Q e /
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AIGP

Gen_metric=a+e Gen_metric=a+e

Rx represent single router AS domain

All routers except R4 understand Generic
Metric TLV

R5 has 2 paths:
R2-R1-R0: AIGP’s end-to-end metric = a+b+c+d
R4-R3-R0: AIGP’s end-to-end metric = a+e+g



‘Generic-Metric Discontinuity’ Problem | =~ =72 o
in AIGP attribute (2 of 2)

0 More than one metric-type can be advertised for a path
in a single AIGP attribute

A path can be described in combination of bandwidth, latency,
IGP cost, etc.

Ingress router may wish to select path based on one or more
metric types as a tie breaker or based on operator policy

O Some metric-values may be updated while others are
not

Increases the chances of ‘gap’ during AIGP end-to-end cost
computation
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Options to consider

a Evolve AIGP attribute

Generic-Metric TLV with flags indicating “Discontinuity” and are
carried within AIGP attribute

a Join NHC attribute

Leverage Optional Transitive NHC attribute, with next-hop
scoped carrying Generic-Metric TLVs

Juniper Business Use Only



AIGP attribute to carry Generic-Metric W

TLV

0 Generic-Metric TLV with flags indicating “Discontinuity” and carried within
AIGP attribute

The metric-flags
indicate Discontinuity

0 1 2 3 and Normalization
123456789012345678901234567898012 D: if set indicat
t—t—t—t—F—t—F—F—t—t—t—F—t—F—t—F—t—F—t—F—t—F——F—F—F—F—F—F—F—+—+ di.slzosr?ti’nluno:lzap:\?h

| Type | Length | metric-type | N: it set. indicates that
t—t—t—t—F—t—t—t—F—F—F—F—t—F—t—F—t—F—t—F—Ft—F—F—F—F—F—F—F—F—F—+—+ - 1L S€t, indicates tha

| metric-value has been
normalized

R: Reserved for future use

| metric-flags| metric-value
s B s s s 2

0 Discontinuity determination
o All BGP routers that modify next-hop must be upgraded for deterministic behavior
o The metric-flags field for a metric-type has the “D” bit set

a Ingress router can enforce policy to handle discontinuous paths

0 Discard them
0 Put low preference
0 Use as tie-breaker
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Deployment considerations: 1 ETF

AIGP attribute option

0 AIGP attribute has been deployed across networks today. Let’'s assume its
pervasive.

0 All routers along the path that modify next hop must support Generic Metric
TLV and update metric flags. For each metric type carried in the TLV,

Update the metric value if the metric type is supported or know the translation
Update metric flags field to indicate Discontinuous if metric type is unknown

0 In case such a router is NOT upgraded, it will still propagate AIGP attribute
and its entire contents as per RFC7311

The ingress cannot detect the “discontinuity” by looking at the Generic Metric TLV
contents

Discontinuous path can have "D” bit unset if the router does not support Generic
Metric TLV extensions

Continuous path of one metric type may be discontinuous for another
metric type
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NHC attribute to carry Generic Metric

1 ETF
0 NHC provides next hop scoping at the attribute level.
a Generic Metric will be a new capability
0 1 2 3 0 1 2 3
12345678901234567890123456789012 1_2_3_4_5_6_7_8_9_0_1_2_3_4_5_6_7_8_9_0_1_2_3_4_5_6_7_8_9_0_1_2
e e e kL B R e e s ot A Type | Length | metric-type |
| Capability Code = TBD | Capability Length = T A s e e s e S S

R e A e e s S U U L T W S

The metric-flags indicate

a All BGP routers that modify next hop must be upgraded to Discontinuity and
Normalization
Support NHC D: if set, indicates

discontinuous path

0 ASBR routers MUST be upgraded to prevent attribute leak N It sot. indicatos that
0 Discontinuity determination melic-value has been
o If a router that modifies next hop does not support NHC, the "gap” can be R: Reserved for future

found out via NHC next-hop validation iee

o The metric flags field for a metric type has the “D” bit set
a Ingress router can enforce policy to handle discontinuous paths
o Discard them

0 Put low preference
0 Use as tie-breaker
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Deployment considerations: 1 ETF

NHC attribute option

Q

Leave AIGP the way it is today.

It carries default IGP cost in most of the deployment, but some do carry other
metric-types. It may create operational issues

Introduce NHC attribute in the network

All routers along the path that modify next hop must support Generic
Metric TLV and update metric-flags. For each metric type carried in
the TLV:

Update the metric-value if the metric-type is supported or know the translation
Update metric-flags field to indicate Discontinuous if metric-type is unknown

Introduce Generic Metric TLV carried in NHC on all routers that

modify next hop

All metric-types in the Generic Metric TLV should be updated. Either update the
metric value or update metric flags field
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Thank you
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