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Abst ract

Thi s docunent anal yzes the applicability of protocols related to a
CATS system and describes how to build a CATS system by extendi ng
exi sting | ETF protocols.
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I nt roducti on

[I-D.ietf-cats-franmework] introduces a framework for Conputing-Aware
Traffic Steering (CATS). This docunent anal yzes the correspondi ng
protocols in control plane, nanagenent plane and data pl ane, and

eval uates how far the existing protocols or be extended to support
CATS such as netrics distribution and their operational requirenents.

Conventions Used in This Docunent
Ter mi nol ogy

The terms defined in [I-D.ietf-cats-framework] can be used in this
docunent .
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2.2. Requirenments Language

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] [RFCB174] when, and only when, they appear in al
capitals, as shown here

3. CATS Applicability Overview

As defined in [I-D.ietf-cats-franework], the CATS franework structure
consists of the CGSMA (responsible for maintaining service netrics),
the C-NVA (responsible for maintaining network nmetrics), the CPS
(responsible for maintaining forwarding table entries), and the G TC
(responsible for traffic classification).

3.1. Control Plane Applicability Analysis

The control plane protocols are used to distribute the CATS netrics
of service,then to chose forwarding paths to the CATS service's
destinatios. Based on [I-D.ietf-cats-framework], various rel evant
conputing netrics are defined in [I-D.ietf-cats-netric-definition],
whi ch can be used in CATS. However, the protocols and technol ogies
for distributing metrics fromthe egress gateway to the ingress
gateway are still under research. Extensi bl e protocols include YANG
BGP existing attribute, new BGP address fam |y, FlowSpec, or BGP-LS
In addition, The Fl owSpec protocol can be extended to accommopdate the
sel ection of CATS service paths. |In addition, the control protocols
are capable of controlling traffic classification include Fl owSpec
and YANG nodel. The FlowSpec is a distributed control nethod, while
the YANG nodel is a centralized control nethod. These two protoco
model s can be extended to classify CATS data traffics.

3.2. Managenent Plane Applicability Analysis

Managenent pl ane protocols are used to nanage and configure CATS
systens. Existing PING and TRACE protocols may be utilized in CATS
networ ks. These protocols could be extended to operate on specific
CATS Service ldentifiers (CS-1Ds). Alternatively, YANG nodels could
be extended to report statistical information about CATS flows for
nmoni t ori ng purposes.

3.3. Data Plane Applicability Analysis
The data plane protocols are used to forward the CATS traffiic to the

correspondi ng destination by existing rotocols |Pv4/IPv6 or |Pv4/lPv6e
over SRv6.
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4. Protocols Applicability to CATS
4.1. 1GP/BGP-LS Applicability for Metrics Collection

As defined in [I-D.ietf-cats-franework] section 3.4.3, the CATS
Network Metric Agent (C-NMA) is used to gather information about the
state of the underlay network. The C NVA could collect the network
metrics |l everaging the existing 1GP (Interior Gateway Protocol)

(e.g., OSPF-TE[RFC7471] and 1S-1S TE [ RFC8570]) and advertise themto
the CATS Path Sel ector (C-PSes) through BGP-LS (Border Gateway
Protocol Link State) [RFC8571].

As defined in [I-D.ietf-cats-franework] section 3.4.2, the CATS
Service Metric Agent (C-SMA) is used to gather information about
service sites and server resources, as well as the status of the
different service instances. The CSVMA may collect the service

i nformati on through private interfaces associated with nultiple
service contact instances and report themto the C PSes through BGP-
LS extensions for service netrics.

4.2. BGP Applicability for Metrics Distribution

As defined in [I-D.ietf-cats-framework] section 4.2, the C SVA needs
to collect the computing-related capabilities and netrics, associate
themwith a CS-1D and distribute the conputing netrics to the C PSes.
The C-NMA needs to collect the network-rel ated capabilities and
metrics, and distribute the network netrics to the G PSes. The
C-PSes coul d use the conbination of conputing and network nmetrics to
determ ne the best Egress CATS-Forwarder to provide access to a
service contact instance and i nvoke the conpute function required by
a service request.

BGP (Border Gateway Protocol) is an inter-Autononmous System (AS)
routing protocol that enables the distribution of routing infornmation
across the networks. It operates between different AS, which are
networks under a single administration to exchange network
reachability informati on and determ ne the best paths for data
transm ssion. The exsiting BGP technol ogy (e.g., [RFC4271] and
[1-D.ietf-idr-bgp4-rfc4271bis]) can be used to distribute the network
metrics fromthe CG-NVA to the GPSes. The G- SVMA may distribute the
conputing netrics to the C PSes through BGP extensions for CATS.
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4.3. PCEP Applicability for Service-aware Conputing

As defined in [I-D.ietf-cats-framework] section 3.4.4, C PSes
determ nes the best paths to forward traffic after collecting the
conputing and network netrics. And a standal one C-PS can be a
functional conponent of a PCE (Path Conputation Element). The Path
Conput ati on El enent Protocol (PCEP) as per [RFC5440] is used to
enabl e conputati on of the path between a PCE and a Path Conputation
Client (PCC) (or other PCE).

The C-PSes which is viewed as a PCE can conpute the best path from

i ngress CATS- Forwarder (which is viewed as a PCO)to egress CATS-
Forwar der based on the network topol ogy information from G NMVA.  But
in CATS, the CPSes may firstly select the egress CATS-Forwarder and
the related service instances and conpute the path associated with
the conputing metric information from CSVMA. The C PSes could al so
distribute the best path including the corresponding CS-1D and

possi bly CSCl-1Ds through PCEP extensions.

4.4. BGP-FS Applicability for Service Mapping

A BGP Flow Specification (BG-FS) is an n-tuple consisting of several
mat ching criteria that can be applied to IP traffic such as BGP fl ow
specification version 1 (FSvl) as per [RFC8955] and version 2 of the
BGP fl ow specification (FSv2) as per [I-D.ietf-idr-flowspec-v2]. A
service is identified by an prefix as defined in [ RFC8955] and

[ RFC8956] can be used to steer the traffic in IP networks by L3
traffic filtering rules. The MPLS label filtering rules can be used
to match the traffic in [I-D.ietf-idr-flowspec-npls-mtch] and the
MPLS | abel for a service mapping to a MPLS network can use the Label -
action defined in [I-D.ietf-idr-bgp-flowspec-label]. It also could
use the BGP Fl owSpec to steer packets into an SR Policy as per
[I-Dietf-idr-ts-fl owspec-srv6-policy].

As defined in [I-D.ietf-cats-franework] section 3.4.4, a standal one
C-PS can be a functional conponent of a centralized controller. The
BGP-FS may help the CG-PSes to distribute the routes associated with
computing metrics and steer the traffic for CATS services. The CATS
services may be mapped to the corresponding CS-1D or SR Policy

t hrough BGP-FS ext ensi ons.

4.5. BGP SR Policy Applicability for Service-aware Candi date Paths
The ingress node can steer the packets into a specific path according
to the Segment Routing Policy (SR Policy) as defined in [ RFC9256] and

the BGP SR Policy can be used to distribute SR policies to the
headend as per [ RFC9830].
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As per [I-D.ietf-cats-framework] section 3.4.4, a standal one C-PS can
be a functional conmponent of a centralized controller. The CPS may
distribute SR policies to the CATS Ingress CATS-Router associ ated
with conputing netrics in SR-MPLS and SRv6 networks. The SR policy
may be distributed to carry the identifiers of CATS services in

candi date paths by the BGP SR Policy extensions.

4.6. Yang Mddel Applicability for Service Configuration and Managenent

As per [I-D.ietf-cats-framework] section 3.3, the CATS nmanagenent

pl ane is responsible for nonitoring, configuring, and naintaining
CATS network devices. The CATS data nmay be required to be naintained
i n the nanagenent plane and configured to the control plane, data

pl ane and C-SMA. A YANG data nodel may be required for the
configuration and nmanagenent .

The routing data nodel and ietf-routing YANG nodel is defined for
configuring and managi ng a routi ng subsystem as per [RFC8349]. The
nmodel contains all the basic network-related configuration paraneters
to operate the CATS networks. The data nodel may be required to
augnment for the CATS computing information.

4.7. Data plane Protocols Applicability for Forwardi ng CATS Packets

As per [I-D.ietf-cats-framework] section 3.3, the CATS data plane is
responsi bl e for conmputing-aware steering the packets along the paths
to the service contact instances. It needs to classify and forward
the packets in routing networks such as |1 Pv6, SR-MPLS and SRv6
networks. The ingress CATS-Router needs to encapsul ate the
correspondi ng headers fromitself to the egress CATS-Router. It is
required to indicate the interface associated to a specific service
contact instance which connected to the egress CATS-Router.

5. Security Considerations
The security considerations described in [I-D.ietf-cats-franmework]
and related routing protocols are applicable to this docunment. This
docunent anal yzed the applicability for some protocols which do not
i ntroduce any new extensions and new security considerations.

6. | ANA Consi derations
Currently this docunent does not make an | ANA requests.

7. Ref er ences

7.1. Normmtive References
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