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Abst ract

Conputing-Aware Traffic Steering (CATS) takes into account both
conmputing and networking resource netrics for selecting the
appropriate service instance to forwarding the service traffic. This
docunent described the usage of Conputing-Aware Traffic Steering
(CATS) within Mdhaul (MH) networks in the O RAN architecture. It
details how CATS can enhance traffic steering decisions between
Distributed Units (DUs) and Centralized Units (CUs) by considering
bot h conpute resource netrics (e.g., CPU and nenory utilization of CU
i nstances) and network performance netrics (e.g., bandw dth, |atency,
reliability).

The document di scusses the integration of CATS with O RAN nanagenent
frameworks, and the interplay with the Transport Network Manager
(TNM in O RAN using standard interfaces defined by IETF (as for
exanpl e the one for Network Slice Services for connectivity
provi si oni ng) .

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on 8 January 2026
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1. Introduction

The radi o functional split architecture proposed by O RAN [ ORAN- Ar ch]
functionally separates the processing of the nobile radio signa
originally perforned in a single radi o base station by placing
functionality in three entities, namely the Radio Unit (RU), the
Distributed Unit (DU) and the Centralized Unit (CU). Both DU and CU
are typically deployed as service functions on virtualized conpute
nodes in the network.
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The network segment between RU and DU is known as Fronthaul (FH),
whil e the network segnent between DU and CU is known as M dhaul (M),
or F1 interface according to 3GPP term nology. Both FH and MH have
specific needs and characteristics in terns of |atency and bandwi dt h,
constrained by the nature of the data payl oad and the protocols
intrinsic for the support of the radio functional split. More
details can be found in [ORAN-Req]. The requirenents on the FH are
much stringent that the ones in M

In the current O-RAN franework, a DU selects a CU and then creates
the association DU <> CU-UP (CU User Plane) in a dynanmic way. Such
association is established before a UE (or end device) cones to
register with the nobile operator via the DU, and then the associ ated
CU. Froman architectural point of view, it is possible to consider
scenarios where traffic flows fromthe DUs can be delivered to
different CUs depending on the conmpute and network metrics observed
during runtime. It is in these situations where CATS proposition can
play a distinctive role at the time of ensuring proper delivery of
the midhaul traffic and its processing. Thus, the DU <> CU- CP can

be dynamic in a way that a DU m ght optimally select a CU based on
compute and network metrics.

1.1. Termnol ogy

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL
NOT", " SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in
this document are to be interpreted as described in RFC 2119

[ RFC2119] .

In addition, this document uses the terns defined in
[I-D.ietf-cats-franmework].

2. M dhaul Scenari o

The connection of RU, DU and CU can be perfornmed by neans of an I P-
based aggregation network. In O RAN term nol ogy [ ORAN-Transport],
the aggregation routers acting as PE-nodes are called Transport
Network El ements (TNEsS). The control and management of the TNES is
performed by a Transport Network Manager (TNM

[ ORAN- Transport Managenent]. Figure 1 illustrates a packet-sw tched
based aggregation network in O RAN
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Figure 1. M dhaul Scenario

The FH segment connecting RUs and DUs is typically static in the
sense that RUs are anchored with the same DU al ong the time.

However, in the case of MH, the association between DUs and CUs coul d
be nore dynam c, subject to runtine situations such as DU and CU

| oad, protection, workload migration (in the case of virtualized CU),
energy efficiency, etc.

It is in these situations where the steering of the fl ows between DU
and CU can take into consideration both service (including conpute)
and network metrics, as proposed by CATS. The focus in this docunent
refers to the user plane of DU and CU connection (i.e., CU UP)

The CUs can be deployed in different regions of the network,
representing different service instances deployed in distinct service
sites. For the illustration of the scenario, Figure 2 considers a
nunber of CU instances in different Data Centers (DCs) and a DU
running on a server, all of theminterconnected by an aggregation
network. Note that the DU could also run as an instance in a DC or
even be a physical appliance.
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Fi gure 2: M dhaul Scenario

The aggregation network is | P-based, so the MHis realized by means
of packet-swi tching technologies. This is consistent with the
assunption in CATS that the underlay technology is | P/ MPLS network.
Figure 3 (according to the specification of the F1 / midhau
interface in [TS38.470] by 3GPP) illustrates the concern of CATS in
the connection between DU and CU User Plane (CU-UP), considering as
exanpl e an MPLS-based VPN connectivity.
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Connectivity view
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Fi gure 3: CATS concern
3. CATS framework applicability for M dhaul

The DU traffic cannot be separated in different flows. That is, the
payl oad between DU and CU cannot be discrimnated in individual flows
since the payl oad represents a pre-processed anal og radi o signal,
which will be entirely processed by the CU for obtaining the
particul ar end-user flows. |In this situation, the steering decision
for the selection of a particular CU instance applies to the entire
DU traffic. This sinplifies the traffic classification since all the
traffic froma DUis forwarded to the CU until any change is needed.

Note: Since all the mdhaul traffic has the same service instance as
destination (until any change applies), it is not necessary in this
particul ar case the usage of CS-1D for accessing the service. The
traffic classification is sinple because all packets belong to the
same service request.
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The PE nodes (being TNEs in O RAN terminology) in Figure 2 play the
rol e of CATS-Forwarders. Each DC is expected to count with a CATS
Service Metric Agent (G- SMA), while the network part is expected to
count with a CATS Network Metric Agent (C-NMA). These agents wll
report different netrics and data to the CATS Path Sel ector (C PS)
which in this case can be assunmed to be part of the TNM (i.e.,
considering that a centralized depl oynent nodel is followed, with the
TNM playing the role of centralized control and nanagement el ement).

Exanpl e of metrics related to conpute could be the CPU average
utilization or the nmenory usage of every CU UP instance
[ ORAN- OO oud] .

Figure 4 maps the CATS franmework to the m dhaul case.
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Fi gure 4: CATS applicability to M dhaul Scenario

3.1. Control plane interactions between O RAN and | ETF nanagenent
entities

In the ORAN architecture, the Service and Managenent Orchestrator
(SMD) is responsible for RAN domai n nmanagenent and provi des
orchestrati on and managenment servi ces.

The connectivity between O RAN radi o functional entities is assunmed
to be managed by a Transport Network Manager (TNM in charge of the
control and managenent of the network. The interplay between the

O RAN SMO and the TNMis currently under definition. The interplay
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bet ween TNM and SMO al l ows an integrated nanagenent of both the
transport network and RAN el enents, enhancing end-to-end service
orchestrati on and operational efficiency.

The TNM function is assuned to be perforned followi ng | ETF
specifications. That role could be played, for instance, by the
Network Slice Controller as defined in [ RFC9543] for the provision of
network slice services [ORAN-Transport]. |In summary, TNM can

i ncorporate standardi zed transport network data nodel s and protocols
to enrich O RAN capabilities and interoperability. Figure 5
represents the rel ationship between O RAN SMO and the TNM

S + S +
| | TNM | | Transport

| ORAN SMO | <------------- > Network |
| | (Interface | Manager |
Fomemm oo + to be defined)+----------- +

Figure 5: Interworking between SMO and TNM

The SMO defines the Ol interface for managenent functions such as
fault, configuration, performance, and security managenent of O RAN
Net wor k Functions (NFs), including ODU and O-CU. For the specific
case of CU-UP instance selection, every instance can be associated to
various kinds of runtime information, i.e., including both (i)
network metrics |ike bandwi dth, delay, path-loss, reliability, etc.,
and (ii) conpute or service metrics (of the CU-UP) |ike CPU | oad,
menory, storage, service-load, etc. That information can assist on
the selection of the nobst convenient CU-UP instance for a given DU

The O RAN architecture also defines the O Coud entity as the
component concerned with infrastructure and workl oad-rel ated netrics
such as fault nmanagement, perfornmance managenent (including possibly
resource utilization, availability, throughput, latency), and
configuration status of the cloud platformitself and the hosted

O RAN Network Functions. The SMO and the O C oud interact by neans
of the Q2 interface.

Contreras, et al. Expi res 8 January 2026 [ Page 9]



I nternet-Draft CATS for WH July 2025

<---> managenent and control interfaces
@aa@ vi rtuali zed infrastructure
#H#### connectivity path

Figure 6: SMO, O-Coud and TNM
After the selection of a given instance, the O RAN SMO wi || proceed
to the necessary configurations on the O RAN functional entities and
instruct the TNMfor performing the traffic steering of the service
flows. The TNM in consequence, enforce the steering path for
connecting DU and CU UP.

When mapped to the CATS framework, this has the follwng
i mpli cations:

* The compute-related nmetrics are provided by the O C oud component.

* The network-related nmetrics are provided by the TNM conponent.
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*  Two cases can be consi dered:

- The processing of both kind of nmetrics is perforned by the SM)
who finally determ nes the association of DU and CU UP
i nstances based on the netrics before. This nmeans that the SMO
gets network-related nmetrics from TNM (and probably sone
adidtional information, |ike topology), and that the CATS Path
Sel ector functional conponent resides in the SMO

- The TNM gets fromthe SMO the conpute-aware netrics performng
the processing of both kind of netrics. Additional information
can be required from SMO (for instance the location of the data
center sites and/or the association policy). This neans that
the CATS Path Sel ector functional conponent resides in the TNM

* After the association decision, the TNMfor enforcing the steering
path in the network (in the first case, instructed by the SM)
while in the second taking the enforcenent decision by its own).

These approaches do not prevent other possible alternatives of
mappi ng CATS entities in an O RAN scenario

3.2. Exanple of connectivity based on | ETF Network Slice Service

The connectivity in the MH segnent could be realized for instance by
means of | ETF Network Slice Services [RFCO543], as described in
[1-D.ietf-teas-5g-network-slice-application] and
[I-D.ietf-teas-5g-ns-ip-npls], according to the Service Leve

oj ectives of the Mdhaul traffic. Wth that connectivity in place
for each of the possible CUs as Service Instances, the CPS could
deci ded which slice to use for delivering the traffic to a specific
CU. Note that the realization of the | ETF Network Slice Service
could be performed either by nmeans of a common slice for connecting
the DUwith all the CUs, or a slice per DUto CU connection. Once
the C-PS takes deicsion on which CU (or Service Instance) deliver al
the DU traffic, a policy could be applied (e.g., usage of the IP
address of the CU-UP instance as match criteria in
[I-Dietf-teas-ietf-network-slice-nbi-yang]) for nmapping the DU
traffic to the proper connectivty construct of the IETF Network Slice
Servi ce.

Thus, the | ETF Network Slice Service could be defined as hub-and-
spoke fromeach DU to any of the CU- UP instances, and realized, e.g.,
by means of a VPN. A potential definition of the slice service using
[I-Dietf-teas-ietf-network-slice-nbi-yang]) could be as follows in
Figure 7:
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"connection-groups": {
"connection-group": [

{
"id": "matrix1",
"connectivity-type": "ietf-vpn-comon: hub- spoke",
"connectivity-construct": |
{
idto "1t
"p2nmp- sender - sdp”: "dul",
"p2np-receiver-sdp": |
"cu-upl",
"cu-up2",
"cu-up3",
"cu-up4"
],
H
"status": {}
}
]
}

}

Figure 7: Definition of the CATS steering paths as | ETF NEt work
Slice Service

Mor eover, based on the netrics collected for both network and
conpute, the CGPS could take the decision of steering the traffic of
the DU towards a particular CU UP instance, properly configuring the
math criteria, setting it to the destination |P address of the CU UP
instance of interest, as exenplified in Figure 8.

"service-match-criteria": {
"match-criterion": |

{
"i ndex": 1,
"match-type": "ietf-nss:destination-ip-prefix",
"val ue": ["2001: db8::1/64"],
"target-connection-group-id": "matrix1"

}

]
}
Figure 8: Enforcenment of the path steering |everagi ng on match-
criteria
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4.

7.

7.

Qpen points for discussion

This version is an initial attenpt of applicability of CATS for

M dhaul scenarios as defined in ORAN. The following are identified
open points for further discussion, which will be elaborated in next
versions of the document.

* Actions / situations changing the service affinity in the case of
m dhaul (and potential interaction with O RAN specific service
orchestration capabilities).

Security Considerations

Sane security considerations as in [I-D.ietf-cats-framework] apply
al so here.
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