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Abst ract

Steering traffic for conputing-rel ated services considering conputing
resources and circunstances is discussed in CATS WG

Correspondi ngly, publishing services and updating conputing
conditions turns out to be a significant issue. It SHOULD be
realized that nultiple same common netrics are required from both
network and service instances in order to eval uate overal

performance and further achieve and fulfill appropriate traffic
steering and scheduling. Therefore, an inplenentation for
distributed CATS with generic netrics delivery and distribution based
on BGP is proposed and discussed in this draft.
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1. Introduction

Since for conputing related services, AR VR, netaverse for instance,
the performance experienced by clients and custoners is deternined
not only by network netrics but also by computing circunstances.

Rel evant use cases and problem statenents are discussed in
[1-D.ietf-cats-usecases-requirenents]. For CATS franework introduced
in[l-Dietf-cats-framework], it would be an essential and
significant issue of conputing netrics publishing and updating for
CATS.

General ly, control plane for CATS could be organi zed and depl oyed in
various patterns and forns depending on the specific schenmes of
conputing netrics collection and notification, instance selection and
pat h cal cul ati on and ot her workflows. Especially for distributed
metrics collection and distributed control plane inplenentations,
protocol s including BGP, BGP-LS, |IGP would be nentioned to extend
their capabilities to support metrics distribution and collection

Furthernore, for conmputing nmetrics, they could be classified into

multiple types and categories. A typical instance for conputing
metric analysis and discussion is presented in
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[1-D.ysl-cats-netric-definition]. GCenerally, there could be
converted, abstract and generic netrics or explicit metadata. In
anot her aspect, to achieve end-to-end service provisioning, nmetrics

of

sanme di mensi ons anong network infrastructure and service instances

SHOULD be consi dered together while unique types of conputing netrics
MAY be processed i ndependently.

Ceneral considerations for metrics which MAY be distributed and
utilized in CATS are di scussed bel ow.

*

Generic and comon netrics: Latency, bandw dth and converted
abstract netrics or costs (TE netrics, Costs, etc) for instance.
Servi ce instances and conputing resources share these sane types
of metrics with network infrastructure. The accunul ation of

|l atencies would reflect the end-to-end delay. Sinilarly, a

m ni mum bandwi dt h of the forwardi ng paths would indicate the
overal | capacity. Thus, potential requirements for conprehensive
consi derations of overall generic nmetrics SHOULD be not ed.

Uni que netrics originated fromspecific areas (conputing-rel ated
services, clusters, etc.): Conputing capabilities, available
menories, existing connections for instance. Comonly, network
devi ces and network |inks do not have these simlar netrics.
Thus, if these metrics are distributed to the network, they turn
out to be unique types and are not natively recognized. To

eval uate these metrics, they would be rel atively consi dered

i ndependent | y.

Conputi ng Resources
I nst | atency
Servi ce bandwi dt h
Abstract netrics

+---+
+--m o= +
+o-o-- +| C-SMA|  +
/ ( +----- +
/ (4% o)
R LR R + R LR R +/ ( |[LBl---( ) )
| CATS- Forwarder|-------------- | CATS- For war der | ------ ( +--+ --
S S + S S + ( )
Net wor k A +
I'ink(policy) |atency Servi ce | nstance
i nk(policy) bandwi dth
l'ink(policy) metric
Figure 1. Network and Conmputing Metrics
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In distributed control plane scenarios, especially when the service
traffic needs to traverse nmultiple ASes, conmputing metrics SHOULD be
di stributed anong CATS- Forwarders and be consi dered when perform ng
ordered updates of routes. Thus, a distribution schene based on
generic nmetric introduced in [I-D.ietf-idr-bgp-generic-netric] is
proposed in this draft. Generic netric is proposed to accunul ate and
propagate different types of nmetrics as it will aid in intent-based
end-to-end path across BGP domains. Similarly, CATS SHOULD al so be
recogni zed as anot her intend-based end-to-end routing scenari o.
Conputing-rel ated services would be identified with nmultiple intents
and thus these intents and relevant nmetrics SHOULD be able to be
distributed. Furthernore, conputing netrics, especially generic and
common types of metrics, require to be accunul ated and thus processed
along the path of distribution. Detailed inplenmentation will be

i ntroduced and di scussed in the follow ng sections.

2. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capitals, as shown here.

3. Generic Metrics for CATS
In [I-D.ietf-idr-bgp-generic-netric], Accunulative Metric is defined.

0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S

| Accumul ated Metric Code | Accumul ated Metric Length

B i s T T i i o S o T Ji I
| Accumul ated Metric Data..

e s o i e e R th o i R S

Figure 2: AMetric TLV

For the field of Metric Type in Accunul ated Metric Data, val ues woul d
be determined from | GP-Protocol registry for metric-types. Thus,
paraneters including |atency, upstrean downstream bandw dth and
configured TE netric of service instances could be encoded
accordingly for a CATS scenario, in order to be processed in a
general accunul ative manner al ong the path.
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Metric-type 1 | Metric-flagsl | Metric 1 value...

e T S i e T s it S S S S S S S S
0 1 2 3
01234567890123456789012345678901
B i aT T e e o S o S S S I T et sl o ST S S S S S S
| Metric-type 2 | Metric-flags2 | Metric 2 value...

B T S i T s i i e e SEI S
0 1 2 3
01234567890123456789012345678901
T e L o o o e i i s it NN R SR S B S
| Service Metric| Metric-flags | Service Metric val ue. ..

B i s T T i i o S o T Ji I

Fi gure 3: Accunul ative Metrics

Besides netric types defined with I1GP registry, unique netric types
woul d al so be considered for a CATS scenario to extend and nodify a
current AMetric scheme. Suppose a general Service Metric or Cost
woul d be proposed which specify the estinmated or tested performance
of a service instance with an abstract value. Wth normalized
Service Metric and multiple dinensions of existing generic netrics,
the inplementations for CATS turn out to be various patterns.
Regarding simlar classifications for manifestations of

di scontinuity, typical senarios will be displayed in the follow ng
secti ons.

4. Senario 1: M ninum End-to-end Latency for Conputing-related Service
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Figure 4: M nimum End-to-end Latency for Conputing-related Service

1. C SMAs collect conputing-related netrics and pre-process rel evant
met adata. C SMAs woul d be configured to establish BGP peers to
CATS- Forwarders and thus distribute and update conputing netrics
with Generic Metric attribute. Suppose services depl oyed here
require mnimum end-to-end | atency, delay would be filled in the
updat e packets according to Generic Metric. Here, service routes
MAY be distributed with next hop as a | oad bal ancer

2. Services would be deployed in VRFs or a public VRF. CATS
Forwarders m ght be enabled to detect the latency to their
correl ated | oad bal ancers. Thus, service routes of sane prefixes
are updated with accurmul ated | atency val ues. The val ue incl udes
a processing delay of service instances and a detected del ay
bet ween the CATS-Forwarder and the | oad bal ancer. Conparing
anong routes of sane service prefixes, these routes would be re-
ordered determined by the accunul ated | atency. Wen selecting a
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best route, the service route will be distributed to the renote
devi ce and the next hop would be nodified as the CATS- Forwarder
itsel f.

3. Simlarly, renote CATS-Forwarders would be able to detect the
| atency of policies or network Iinks. Therefore, CATS-Forwarders
could calculate the end-to-end | atency values for each candi date
service instance with resolved TE policies. Identically, ordered
updates are perfornmed and best routes are correspondingly
determned. Since a delay paraneter is accunul ated al ong the
path of service routes distribution, the accunul ati on would aid
renote CATS-Forwarders to performthe specific |atency-intent-
based path sel ecti on.

The workfl ow al so works for circunstances when service traffic needs
to traverse nmultiple ASes. The end-to-end | atency woul d be

accunul ated and cal cul ated al ong the path of service routes

di stribution.

+---+
F----- +

R S SR SRS S SR SRS + +| C- SMA| +
I || || I ( +----- + )
| P -
| ASBR] - - | ASBR ASBR] - - | ASBR ASBR] - - ( | LBl ---( ) )
I || || | +-+ --
| [ | [ | ( )
| | S S SR SRS + R +
I I
I I
I I

R TS + |

| CATS | |

| For war der | |

S + |
| | +-- -+
| | +----- +
| | e R L L ] + +|C—SI\/A| +
| [ [ | ( +----- + )
I || || I +- -+ -- )
| ASBR] - - | ASBR ASBR] - - | ASBR ASBR| - - ( | LBl ---( ) )
I || || | A+ --
I [ [ I ( )
Fom e e e oo - S oS S oS + Fom e e e oo - +

Figure 5: End-to-end Latency Accurul ation anong Multiple ASes
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5. Senario 2: Mnimnmum Cost for Conputing-related Service with
constrained | atency

(For Inst 1 and 2)

Del ay 15, Cost 30 Del ay 10, Cost 20
Del ay 25, Cost 25 Del ay 20, Cost 15
Commmm o Commmm o
+---+
oo +
+| G SMA|  +
( +----- +
Del ay 5 ( +-+ -- )
R + policy R + Cost 10 ( | LBl ---( ) )
| CATS I | CATS [--------- ( +--+ --
| Forwarder|---------------- | Forwar der|---+ ( )
Fommme - + Fommme - + \ R +
\ +---+
\\ \ - +
\\ \ +| G SMA|  +
\\ \ R +
\\ Delay 6 \ ( +-+ --
\\ Cost 12 \ ( |LBl---( ) )
\\ policy +---( +- -+ --
\\ ( )
\\ R +
\\ +o- -+
\\ oo +
\\ +| G SMA|  +
\\ T +
R + Delay 8 ( +-+ -- )
| CATS | Cost 14 ( |LBl---( ) )
| Forwarder|----------- ( +--+ --
R + ( )
S +
(For Inst 3)

Del ay 10, Cost 20
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Figure 6: M nimum Cost for Conputing-related Service with
constrained | atency

1. Simlar to Scenario 1, C SMAs collect conputing-related netrics
and distribute conputing netrics with Generic Metric attribute.
Suppose services depl oyed here require mni num end-to-end cost,
TE nmetric for instance. Additionally, end-to-end latency is
configured as constraints for ordered updates of routes.
Converted costs and detected |l atency values would be filled in
t he updat e packets.

2. Service routes of sanme prefixes are updated with accunul ated
| at ency val ues and costs. The latency value includes a
processi ng del ay of service instances and a detected del ay
bet ween the CATS-Forwarder and the load balancer. Simlarly, The
cost value includes a notified cost and a configured cost to the
next hop. Additional path MAY be enabl ed at CATS- Forwarders, and
thus service route will be distributed to the renote device and
the next hop would be nodified as the CATS- Forwarder itself.

3. Finally, renpte CATS-Forwarders calcul ate the end-to-end | atency
val ues and overall costs for each candi date service instance with
resol ved policies or forwarding paths. O dered updates with
configured constraints are perfornmed and best or appropriate
routes are correspondi ngly determ ned.

Therefore, a generic nmetric schenme would work well for multi-factor
scenari os.

6. Senario 3: Normalized Metrics in Distribution Process
It SHOULD be considered that generic netrics MAY be not al ways
supported for each ASes and devi ces al ongside the distribution

process. Under certain circunstances, these netrics would be
nornelized or be transmtted unchanged.
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(For Inst 1 and 2)
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Figure 7: M nimm Cost for Conputing-related Service with
constrained | atency

Normal i zation al gorithns and strategies could be configured at CATS-
Forwarders. When an AS or device is unaware of specific type of
generic nmetric, a service netric displayed in the figure for
instance, the metric value could be converted and normalized. For

i nstance, service netric values could be magnified ten-fold to be
common | GP Cost values. Afterwards, normalized val ues could be
accunul ated with 1GP Costs to next hop. Wth the other

i mpl ement ati on, unrecogni zed val ues would be transnmitted unchanged if
the renote devices are capable of analyzing such nmetrics. Odered
updat es of service routes could be perforned with a purpose of

m ni mum service metric with constraints of end-to-end | atency and
cost.
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(For Inst 1 and 2)
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Figure 8 Mninmum Service Metric for Conputing-related Service
with constrai ned | atency and cost

7. Concl usion

About Conputing Aware Traffic Steering (CATS) with Generic Metric,
several considerations SHOULD be not ed:
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It mainly applies for circunstances of distributed control plane
for CATS. For a centralized control plane based on controllers or
orchestrators, there mght be existing interfaces for the

coll ection of computing netrics.

Generic conmon netrics between network and conputing resources
SHOULD be considered as significant factors which aid routes

sel ection, especially for conditions of the provisioning of end-
to-end services.

Fl exi bl e and conpl ex netadata or unique nmetrics are suggested to
be normalized as sinple and abstract factors which would restrain
route oscillation and make route sel ection easier.

8. Security Considerations

TBA.

9. Acknow edgenent s

TBA.

10.
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TBA.
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