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Abst ract

The | ETF CATS WG addresses the probl em of how t he network
infrastructure can steer traffic between clients of a service and
sites offering the service, considering both network netrics (such as
bandwi dt h and | atency), and conpute netrics (such as processing,
storage capabilities, and capacity).

Thi s docunment describes solutions to enable the network to sel ect the
best site to instantiate a processing service (using distributed
sensing as an application exanple), augnenting CATS enabl ed sol utions
that consider both connectivity and conputing, to al so consider Al/M
and data capabilities and governance policies.
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I ntroduction and Probl em St at enent
1. Use case scenario

There are sensing scenarios and use cases that involve a distributed
sensing task, in which one ore nultiple sensors participate, and that
requires a supporting sensing service (e.g., fusing sensing
measurenents fromdifferent sensors, and/or applying Al/M techni ques
to process and obtain an accurate sensing result). This sensing
service needs to be executed on some sort of sensing processing/
computing function that would typically require Al/M capabilities to
provi de accurate results. Being capable of processing the results at
a node that has been trained with the proper data and/or has the
required conputing capabilities for the AI/M processing is key for
the accuracy and tineliness of the sensing results. That adds one
more requirenent, in addition to the connectivity and conputing ones,
to be able to properly operate (and deliver tinmely the sensing
results).

A terminal requests a sensing service with certain i) connectivity
and conputing associ ated requirenents (CATS requirenents), ii) A/M
processing requirements, and potentially iii) sensing data governance
requi renments about privacy, security and trustworthiness. Miltiple
sites where the service can be instantiated exist in the domain where
the terminal is attached. The network selects the best site to
instantiate the service, instantiates it, and provides an | P address
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to the terminal. This address is anchored at a router close (or at)
the site where the selected service instance runs. Conputing,
connectivity, Al/M and data governance rel ated demands are net.

Note that this is just an exanple, other services would al so benefit
fromconpute and connectivity traffic steering. For the sake of
having a sinpler service, we can also consider an AR/ VR XR service
where a term nal connected to the network needs to instantiate a
service in the network to aid in the AR VR XR service by providing
conputing capabilities with | atency constraints.

Note on terminology. |In this docunment we use the old terminology in
whi ch by I CR we nmean | ngress CATS- Forwar der
[I-D.ietf-cats-framework], and by ECR we mean Egress CATS- Forwar der.

Figure 1 shows an exenplary scenario. There is a distributed sensing
task (e.g., requested by an Application Function or Network
Function). This involves one sensor function (hosted at term nal #1)
and a sensing processing function (which can be potentially hosted at
several service sites). 1In general, the sensor(s) mght be of the
same or different technol ogy and m ght be connected to the sane RAN
or different ones (which might also be of different access
technol ogi es). The selection of the conposition of the sensing group
is out of the scope of this docunent.

In this particular exanple, the processing of the sensing data poses
some specific requirenments, not only in terns of general-purpose
conputing and connectivity (what we generally refer to as "CATS
requirenents"), but also in terns of Al/M processing, data training

capabilities (e.g., it is preferred to process the data at a site
that has already a nodel trained fitting this specific scenario) and
data policy/governance requirenents. In this exanple, service site

#n-1 is the one sel ected.

Ber nar dos & Mbur ad Expi res 2 Septenber 2026 [ Page 3]



Internet-Draft

CATS AI/M. with | P addr anchoring

March 2026

A/ M. and data
capabilities Y

(T - )
Al/M. and data ( | | ) Al/ M. and data
capabilities X [ | ) capabilities Z
( I | | )
e ) e L) O )
( | | ) ( service | |- ) (| | )
(- | ) ( |contact | | ) (e | )
( | I ) ( [linstance]-- ) (| 1)
( emeene-e- D B GEEEEER T G 1)
( | service | |- ) ( Serv. site #N-1 ) ( | service | |- )
( | contact | | ) - e ( Jcontact | | )
( | i nstance| - - ) Conputing \ ( |instance|-- )
( ---------- del ay: 4ns \ (---------- )
( Serv. site #1 ) -------- +- - ( Serv. site #N)
------- Homee - ----|] ECREN-1 |---- B
\ Conputing -- = ----------- -- Computing /
\ del ay: 108 Net wor ki ng del ay: 5ns /
EEEE S delay: 7me  ------ +- -
(| ECR#L | I | ECREN | )
( ---em--- e e )
( Networ ki ng 11 Net wor ki ng )
( delay:5ns /1 del ay: 15ns )
( I
( 'l )
( Il )
( Il )
( Il )
S )
------- | AN#1 | | AN#2 | )
| TCRHL |----------mmmmmmem oo - | 1CR#2 |------
(o) ( )
(0) ( object )
(o) N G
(o) /
(o) [/ (sensing)
| terminal#1 | /
Figure 1: Exenplary scenario
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1. 2. Pr obl em st at enent

The main problemthat this document tries to address is the
followi ng: current networking systens mainly take into consideration
connectivity characteristics when deciding howto route traffic.
Wi | e sone recent nmechanisns start to consider jointly conpute and
networking, there are no solutions that account at the same tine for
Al/M. and trained nodels’ availability and data governance poli cies.

Based on the former, this docunment proposes solutions to enable the
network to select the best site to instantiate a sensing processing
service, augnenting CATS enabl ed sol utions that consider both
connectivity and conputing, to also consider Al/M and data
capabilities and governance policies. |In particular, this docunent
addresses the foll owi ng question: what information does the network
need to select nost suitable Al/M-enabl ed sensing service to be
instantiated?, leveraging the architecture defined in

[1-D. bernardos-cats-ip-address-anchoring] ?

2. Term nol ogy
The following terns used in this docunent are defined by the | ETF:

ECR. Egress CATS router. This refers to the Egress CATS- Forwar der
as defined in [I-D.ietf-cats-frameworKk].

ICR Ingress CATS router. This refers to the Ingress CATS-
Forwarder as defined in [I-D.ietf-cats-franework].

The following terms ara used in this docunent:

(Di stributed) Sensing Goup: a group of devices participating on a
sensi ng task.

Sensing Traffic: traffic used (after some processing) to generate
a sensing result.

Sensi ng Processing Function: a function processing sensing traffic
(potentially fromdifferent sources) to generate a sensing result

(or sonething that can be further processed to generate a sensing

result).

Sensing Signal: radio signal used in the processing.

Sensor Function: function running on a device participating on a
sensi ng task that generates and/or processes a sensing signal
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I SF: integrated sensing function. This is a logical in charge of
controlling the distributed sensing task

CATS Agent: logical entity performng a function related to
conputing aware traffic steering

Note that we use UE or terminal to refer to a nobile host.
3. Enabling Al/M-aware CATS with | P address anchoring

We describe next an exanpl e of operation and signaling for the
network to be able to select the best site to instantiate a sensing
service consunmed by a terminal, so traffic can be steered, not only
si mul t aneously meeting connectivity and conputing requirenments, but
al so considering Al/M capabilities and availability of suited data/
trai ned nodel s and data governance policies. A CATS agent runs on
both the ingress (the router to which the termnal is attached to)
and egress (a router close to or at the site where the service
instance is running) routers, and also at the sites capabl e of
instating services. A CATS agent functionality can also run on the
termnal to aid the network deciding or actively influence its site
sel ection. A CATS agent might also run on logical controller entity
whi ch nmight be hosted at the network infrastructure. |In addition to
the functionality defined in

[1-D. bernardos-cats-ip-address-anchoring],

[1-D. bernardos-cats-anchoring-service-nmobility] and

[1-D. bernardos-cats-anchoring-site-mobility], this docunents defines
a new functionality:

* AI/M and data/nodels: it deals with the procedures required to
(i) nonitor and track capabilities relevant for Al/M processing,
i ncl udi ng hardware enabl ers, trained nodels, data available for
training and/or participating in a distributed | earning, data
governance policies, etc; (ii) performthe required signaling to
facilitate distributed | earni ng nechani sns.

Figure 2 shows the message sequence chart of the Al/M-aware |IP
address service-specific anchoring for CATS which is expl ained next:
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Figure 2: Exenplary signaling
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0. A terminal wants to execute a sensing service on a capabl e node
in the network infrastructure. This service has not only
connectivity and conputing requirenments, but al so requires sone
Al /M. processing to provide accurate and tinmely results. W
refer to the connectivity and conputing requirenments as CATS
requirenents, and to the Al/M processing and trained nodel s/
data availability and associ ated data governance policies as Al/
M. requirenents

1. The term nal sends a Sensing service request to the ICR
including a service ID and, optionally, if the termnal is CATS
aware, a list of CATS requirenments and Al/M requirenments. Note
that this request m ght be addressed to an I CR or just
intercepted by an ICR |If present, the list of Al/M
requi renents mght include information such as (not limted to
any particular conbination of paraneters):

* Processing related requirenments, such as, but not limted to:
i Target hardware required resources (e.g., GPUs).
i Target Al/ M. processing with provi ded dat a.
iii. Size of the data to be processed.

iv. Does the sensing processing function need to be trusted
or not by the network?

V. Requi renents on avail able specific trained nodels to be
used.

Vi . Target on Al explainability for the used nodel s.

vii. Requirenents for available data for potenti al

distributed training on denmand.

* Data governance rel ated requirenents, such as, but not
limted to:

i. Security of the data (how and where the data can be
stored and isolated, etc.).

ii. Privacy of the data (which entities may gain access to

the data and in what forme.g. partial, full
anonym zed).
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iii. Trustworthiness of the data (how to make use of the
data and which entities may be using it and for what
pur pose) .

iv. Quality of the data (e.g., the quality of the data used
to train the nodel used for the processing).

Additionally, and optionally, the term nal mght also include
some sensing context information that can hel p deci de what Al/M
processing to use, or be used, as a paraneter to the nodel, such
as:

* Specification and/or characteristics of the radi o hardware
used for sensing (e.g., chipset, antennae, configuration,
etc.). This mght be used to select the npbst appropriate
nodel (for exanple if there is one trained already for this
har dwar e confi guration).

* Monitored characteristics of the wireless nedia used for
sensing (such as received power, interference, etc.). This
m ght be used to select the nost appropriate nodel (for
exanple if there is one trained already for these specific
condi tions).

* | nformation about physical environnent, such as presence of
ref erence objects, that can be used as an additiona
paraneter of the sensing processing function to provide nore
accurate results. Another exanple would be positioning
coordi nat es

* Metadata characterizing desirable data for potential
distributed training of a nodel to be used for the processing
of the sensing data.

There are two nmain options considered:

OPTI ON 1:

a. The ICR sends a query to all ECRs of the domain, or a subset
sel ected based on the location of the ICR  This query may
include the followi ng paraneters
i Service ID: an identifier of the service requested by

the terminal. This allows to check if the service can
be instantiated, or it is already instantiated.
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Terminal ID: an identifier of the termnal requesting
the service. This is useful for exanple for affinity
purposes. It might not include information that can
be used to identify the user.

ICRID: identifier of the requesting ICR

CATS requirenents: list of requirements, e.g.,
connectivity and conputing requirenents.

Al/M requirenents: list of requirenents to be useful
to filter and rank potential instances.

Sensing context: additional data that is useful in the
i nstance sel ection, the AlI/M nodel and configuration
as additional paraneters for the Al/M training and/or
i nference.

b. Each ECR, possibly after checking with the CATS agent of the
site(s) it provides connectivity, responds, including the
foll owi ng information:

Vi .

Service | D
Term nal |ID.
ECR ID: identifier of the ECR sending the response.

CATS conditions: how the site neets each of the
requi renents included in the request.

Al /M. capabilities: describing howthe site nmeets each
of the requirenents included in the request, and

i nformation about avail abl e data and trai ned nodel s
avail able at the site.

(Optional): URI to get to the service instance. A
CATS agent at a site might be collocated with the ECR
Exanmpl es of a CATS agent at a site are network
controllers or orchestrators at the site. Note that
the way a CATS agent at an ECR may interact with the
CATS agent of the site is out of the scope of this
docunent. Exanples include using nonitoring and
telemetry interfaces with an orchestrator nanagi ng the
site.

Based on the received responses, the ICR selects an ECR
(step 4).
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3. OPTI ON 2:

a.

The 1 CR sends a query to a CATS controller in the domain,
including the follow ng paraneters

i Service ID: an identifier of the service requested by
the ternminal. This allows to check if the service can
be instantiated, or it is already instantiated.

i Terminal ID: an identifier of the term nal requesting
the service. This is useful for exanple for affinity
purposes. It mght not include information that can
be used to identify the user

iii. ICRID identifier of the requesting ICR

iv. CATS requirenents: list of requirenments, e.g.,
connectivity and conputing requirenents.

V. Al/M requirenents: list of requirements to be usefu
to filter and rank potential instances.

Vi . Sensing context: additional data that is useful in the
i nstance selection, the Al/M nodel and configuration
as additional paranmeters for the Al/M training and/or
i nference.

The CATS controller, which has the overall view of all the
sites and ECRs of the domain, responds back including the
follow ng information:

i. Service ID

i Term nal |ID.

iii. ECRID identifier of the ECR sending the response.

iv. CATS conditions: how the site neets each of the
requi renments included in the request.

V. Sel ected ECR. | P address of the sel ected ECR

Vi . Al/ M. capabilities: describing howthe site neets each
of the requirenents included in the request, and
i nformation about avail able data and trai ned nodel s
avail abl e at the site.
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4. At this point, there is an ECR (and site) selected for use for
the specific service requested by the term nal

5. The 1 CR requests the proposed/sel ected ECR to establish a
traffic steering session with it, sending a CATS request. This
request includes the sane information that was included in the
CATS query (to facilitate statel ess operation of the ECRs while
bei ng queri ed).

6. The selected ECR, if it accepts the request, responds back wth
an acknow edgenent, including the follow ng information:

* Service ID
*  Termnal |D.
* ECRID: identifier of the ECR sending the response.

* CATS conditions: how the site neets each of the requirements
included in the request.

* Al/M capabilities: describing howthe site neets each of the
requirenents included in the request, and infornmation about
avai l abl e data and trained nodels available at the site.

* | P prefix assigned for the termnal to use to reach the
servi ce instance.

* (Optional): UR to get to the service instance.
7. An | P tunnel is established between the ICR and the sel ected
ECR. Forwarding is also setup so traffic going fromto the
all ocated IP prefix is sent through the tunnel at the | CR ECR
8. The 1 CR conveys the allocated IP prefix to the terminal. This
can be done using Router Advertisenents, optionally enhanced
with RFC 4191 policies for the selected service. Alternatively,
ot her options such as DHCP can be used to provide the prefix.

9. Traffic of the service for this terminal is steered using the IP
t unnel

4. | ANA Consi derations

TBD.
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5.

Security Considerations
TBD.
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