CATS X. Gao, Ed.

I nternet-Draft X. Yi, Ed.
I nt ended status: Standards Track Chi na Uni com
Expires: 4 January 2026 H Fu
ZTE Corporation

3 July 2025

Operations, Adm nistration and Miintenance (OAM data collection for
service deci sion-naking in Conmputing-Aware Traffic Steering
draft - gao-cat s-oam dat a- col | ecti on-02

Abst ract

Thi s docunment describes the collection of OAM data for services

deci si on-naki ng in Conmputing-Aware Traffic Steering.In the follow ng
section, the main functional conponents and processes of QOAM data
collection will be elaborated in detail.
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1. Introduction

[1-D. fu-cats-oamfw 02] establishes an end-to-end OAM for Conputing-
Aware Traffic Steering (CATS) , and the collection of indicators of
computing resources and network status is an inportant conponent of
Operations, Adm nistration and Miintenance (OAM for Conputing- Aware
Traffic Steering (CATS) . The collection of OAM data in Conputi ng-
Aware Traffic Steering (CATS) includes two stages. In the first
stage, before the business is launched, Service Instance has not been
sel ected and the path has not been planned. Based on neasurenent
technol ogy, end-to-end CATS OAM data is collected to support service
deci si on-nmaking; In the second stage, after the business is |aunched,
real -tinme nonitoring of network performance data and conputing
resource status is required to verify whether the cal cul ati on and

sel ection results neet business requirenents, and to achieve
adjustnents to service instances and network paths. This article
focuses on stage one and el aborates on the process of collecting
networ k OQAM and conputing power OAM data as input for C PS deci sion-
maki ng before business activation, in order to achieve the selection
of service instances and pat hs pl anni ng.
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2

Conventions and Definitions

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

capitals, as shown here

Thi s docunent uses terns defined in [I-D.ldbc-cats-framework]. W
I'ist them below for clarification

*  Conputing-Aware Traffic Steering (CATS): A traffic engineering
approach RFC9522] that takes into account the dynam c nature of
computing resources (e.g., compute and storage) and network state
to optimze service-specific traffic forwarding towards a given
service contact instance. Various relevant netrics nmay be used to
enabl e such conputing-aware traffic steering policies.

* CATS-Forwarder: A network entity that nakes forwardi ng decisions
based on CATS information to steer traffic specific to a service
request towards a correspondi ng yet sel ected service contact
instance. The selection of a service contact instance relies upon
a multi-nmetric path conputation

* Ingress CATS-Forwarder: An entity that steers service
specifictraffic al ong a CATS-conputed path that |eads to an Egress
CATS- Forwar der that connects to the npbst suitable service site
that host the service contact instance selected to satisfy the
initial service request

* Egress CATS-Forwarder: An entity that is located at the end of a
CATS- conput ed path and which connects to a CATS-serviced site

* CATS Path Selector (C-PS): A functional entity that conputes and
sel ects paths towards service |l ocations and i nstances and which
acconmopdat es the requirenents of service requests. Such a path
comput ati on engi ne takes into account the service and network
status infornmation

* CATS Service Metric Agent (C-SMA): A functional entity that is
responsi ble for collecting service capabilities and status, and
for reporting themto a CATS Path Sel ector (C PS)
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3.

Requi rements and Mbtivation

Bef ore the business is | aunched, the goal of collecting CATS OAM data
inthis stage is for CPS to nake decision to achieve the selection
of service instances and paths planning. The collection of network
OAM i ncl udes hop by hop and end-to-end data, with different
collection requirenments in different scenarios. For exanple, |ngress
CATS Forwarder collects network hop by hop OAM and conputing power
OAM based on anycast forwarding nmethod, and finally cal cul ates end-
to-end OAM based on the collected data to determ ne the optinal
service instance and inplenent path planning; In additon, collect
end-to-end CATS OAM data directly and evaluate the optimal path and
cal cul ation instance based on the results. The network OAM data

i ncludes status information such as network | atency and packet |o0ss.
It consists of three parts: internal carrier network, the inter
domain link between the carrier network and the cl oud network, and
Internal cloud network. Computing power OAM data refers to the status
of conputing service instances, etc.

Framewor k and Conponents

[1-D. | dbc-cats-franmewor k- 06] defi nes the CATS franmework and
component s.
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The CATS Service Metric Agent (C-SMA) is a functional conponent that
gathers information about service sites and server resources, as well
as the status of the different service instances. C-SMA can be

depl oyed as a standal one conponent or hosted by the Egress CATS-
Forwarder. CATS Path Selectors (C PSes) use OAMinformation to

sel ect the Egress CATS-Forwarders where to forward traffic for a

gi ven service request. C PSes also deternine the best paths to
forward traffic, according to various criteria that include network
state and traffic congestion conditions. A CPS can be integrated
into CATS-Forwarders or may be depl oyed as a standal one conmponent
The nethod of depl oyi ng as i ndependent conponents is called

i ndependent depl oynent, and the nethod of deploying integrated in
CATS transceivers is called distributed depl oynment.

5. OAMdata collection under different architectures

Based on the distributed and centralized depl oynent architecture of
C-PS and G- SMA, network QOAM and conputing OAM can be independently or
jointly coll ected.

5.1. Option 1: Centralized CSMA + Centralized G PS
* | ndependent collection of network OAM

End to end performance data collection: It supports both pre arranged
pat hs (such as SRv6 Policy) and non arranged paths.|ngress CATS-
Forwarder initiates active measurenents, collects performance data
fromthe Ingress CATS-Forwarder to the service instance, Utinmately,
The 1 ngress CATS- Forwarder reports network OAM data to C-PS, For
exanpl e, BGP-LS protocol and telenmetry can be used

Performance data collection for hop by hop links: Performance data is
col |l ected between each |ink based on active measurenents (such as
Twanp), including links within the host network, between the host
network and cl oud network domains, and within the cloud network. The
coll ected performance data is ultimately reported to G PS

* I ndependent collection of conputing power OAM

C-SMA col | ects conputing power OAM data and transnmits it to CPS
through APl interfaces and other nethods.

* Col |l aborative collection of network OAM and conputing power QAM
The request and response nechani snms of network protocols can be used
to jointly collect network OAM and conputing power OAM Data

collectionis initiated at Ingress CATS-Forwarder, and network
devi ces collect network status information (such as packet | oss and
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delay). The network status information collection instruction header
and statistical data can be placed in the extension header of |Pv6.
The receiver (service instance) adds conmputing OAM i nformation and
network OAM i nformation collected along the way in the ACK in the
response. For exanpl e, through the extension of the stanp protocol,
whi | e neasuring network OAM i nformation, conputing power OAM

i nformati on can be collected together. Finally, the |Ingress CATS-
Forwar der reports the CATS OAM data to G- PS, BGP-LS protocol and
telemetry can be used.

5.2. Option 2: Centralized CSMA + Distributed CPS
* | ndependent collection of network OAM
End to end performance data collection: It supports both pre arranged
pat hs (such as SRv6 Policy) and non arranged paths.|ngress CATS-
Forwarder initiates active neasurenents, collects perfornmance data
fromthe Ingress CATS-Forwarder to the service instance.
Performance data collection for hop by hop links: Performance data is
col |l ected between each |ink based on active measurenents (such as
Twanp), including links within the host network, between the host
network and cl oud network domains, and within the cloud network.
Finally, The collected perfornmance data will be notified to Ingress
CATS- For war der .
* I ndependent collection of conputing power OAM
The nethod is the same as option 1. C SMA collects conputing power
OAM data and transnmits it to CPS through APl interfaces and other
met hods.
* Col | aborative collection of network OAM and conputing power QAM
Simlar to option 1, The difference is that the ACK carrying network
OAM and conputing OAM i nformation can be finally notified to the CPS
i ntegrated and depl oyed in |Ingress CATS-Forwarder.

5.3. Option 3: Distributed CSMA + Centralized G PS
* | ndependent collection of network OAM
The nmethod is the sanme as option 1.
* I ndependent collection of conputing power OAM

C-SMA col | ects conputing power OAM data and transnits it to CPS
through APl interfaces and other neans.
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5.

8.

8.

* Col |l aborative collection of network OAM and conputing power QAM
Simlar to option 1, The difference is that the receiver of the
request and response nechanismis the Egress CATS- Forwarder, as
C-SMA is hosted by the Egress CATS- Forwarder.(ln this case, network
status indicators such as |atency, packet |oss, and bandwi dth are
measur ed between the Egress CATS- Forwarder and service instance, and
these neasurenent results are usually fed back to the Egress CATS-
For war der) .
4. Option 4: Distributed CGSMA + Distributed CPS
* | ndependent collection of network OAM
The nethod is the sanme as option 2
* | ndependent collection of conputing power OAM
The nmethod is the sanme as option 3.
* Col |l aborative collection of network OAM and conputing power QAM
Simlar to option 3, The difference is that the ACK carryi ng OAM dat a
is ultimtely notified to the CG-PS integrated and depl oyed in Ingress
CATS- For war der .
Security Considerations
TBD
I ANA Consi derations
TBD
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