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Abst ract

Thi s docunent proposes a depl oynent schene for high-speed |oV by
utilizing CATS, IFIT, SRv6, and network slicing technol ogies.

Requi rements and probl ens are di scussed, and a depl oyment schene is
described in detail.

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 nmay 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 mum of six nonths
and nay 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 4 Septenber 2025.
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunment. Code Conponents
extracted fromthis docunent nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.

GQu, et al. Expi res 4 Septenber 2025 [ Page 1]



I nt

ernet-Draft Requirements and Depl oynments for High-Sp March 2025

Tabl e of Contents

GJ,

1. Introduction .

2. Conventions and Ebf|n|t|ons .

3. Requirenents .
3.1. Requirenents of Appllcatlons Affect|ng [X|V|ng .
3.2. Requirenments of Applications Unrelated to EX|V|ng

4. Probl em St at enment . .
4.1. Inability to Identlfy the Trafflc of D fferent

Appli cations .
4.2. Insufficient Cbordlnatlon Betmeen Cbnputlng and
Network . . . e e

5. Depl oynent Schene for High-Speed IoV

.1. SRv6 . . e e e e e

. 2. Network SI|C|ng

.3. CATS

40 TFIT L L. .

Security ConS|derat|ons

I ANA Consi derations .

Ref er ences
8 1. Normative References
8.2. Informative References

Aut hors’ Addresses

& A AP OWWON

o1 o1 o1 O

N
© MO~ UU

I nt roducti on

In high-speed Internet of Vehicles (loV), vehicles are interconnected
with road infrastructure, people, cloud services, and other traffic
partici pants through network connections, enabling real-tinme data
interaction and sharing. Wth the rapid devel opnment of big data,
artificial intelligence, and conmuni cation technol ogies, the
applications of the oV are no longer limted to in-vehicle

entertai nnent and navigation services. Innovative applications such
as autononous driving, renpote control, and vehicle-road cooperation
have energed. These energi ng busi ness types inpose nore stringent
and flexible differentiated requirenents on network capabilities.

The application types in the oV are mainly divided into two
categories. One category consists of applications highly related to
driving, such as autononous driving, renote control, and intelligent
driving services. These applications require extrenely |ow | atency
guarantees to avoid traffic safety accidents. The other category

i ncludes applications unrelated to driving, such as voice
communi cati on, stream ng nedia, and other entertai nment applications,
whi ch do not demand extrenely high network quality guarantees
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If the traffic of these two types of services is not differentiated
in the network, it may lead to the unreasonable allocation of network
resources. Delay-sensitive services may experience del ays, packet

| oss, and other issues during data transm ssion, posing serious
security risks. At the sane tine, the burst data generated by del ay-
sensitive services may preenpt the network resources of entertai nment
applications, affecting the user experience. 1In addition, when two
types of service traffic are m xed together, it is likely to cause
data accunul ati on at network nodes, resulting in network congestion
and a decline in overall network perfornmance.

By using technol ogi es such as Segnent Routing |Pv6 (SRv6), network
slicing, Conputing-Aware Traffic Steering (CATS), and In-situ Fl ow
Information Telenetry (IFIT), the traffic of these two types of
applications can be differentiated. On the one hand, it can neet the
differentiated needs of various applications and provide rich network
services for applications. On the other hand, it can inprove the
utilization rate of network resources and achi eve the opti nal
resour ce mat chi ng.

Thi s docunent ainms to present a solution for high-speed vehicul ar
network scenarios. By utilizing CATS, IFIT, SRv6, and network
slicing technol ogies, the solution distinguishes between two types of
traffic flows in vehicular networks. |t provides precise service
guarantees tailored to different applications, achieving optinma

al l ocati on of network resources. This approach not only enhances
user experience but also ensures vehicle safety in high-speed
net wor ki ng envi ronnents.

Conventions and Definitions
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here. Abbreviations and definitions used in this
docunent :
*loV: Internet of Vehicles.
*SRv6: Segnent Routing | Pv6.
*CATS: Conmputing-Aware Traffic Steering.
*IFIT: In-situ Flow Informati on Tel emetry.

Requi renent s
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Requi rements of Applications Affecting Driving

Applications related to driving, such as autononous driving, renote
control, and intelligent driving, have extrenely high requirenents
for network quality.

--Vehicl es need to nake rapid decisions in response to changes in
road conditions. The network nmust provide extrenmely |ow | atency
guarantees to ensure the safety and stability of vehicle driving.

--The inplenentation of these applications relies on a |arge anount
of sensor data, and the accuracy and integrity of the data directly
af fect the decision-making and control of the vehicles. The network
needs to ensure the high reliability of data transm ssion to ensure
that vehicles can accurately perceive the surroundi ng environnent
under various conpl ex conditions.

--The network needs to have sufficient bandwidth to support the | arge
anount of sensor data generated during the operation of these
applications. Meanwhile, in collaborative scenarios, there is a need
for big data interaction between vehicles as well as between vehicles
and cloud servers. The network needs to have high bandwidth to
ensure the tineliness and integrity of information interaction

--Vhen driving at high speeds, the position of the vehicle changes
rapidly. The network should be able to switch routes quickly to
ensure that the vehicle maintains a stable connection with other
conmuni cation entities, so as to continuously obtain accurate

i nformation.

Requi rements of Applications Unrelated to Driving

Entertai nment applications such as video downl oadi ng, online mnusic

pl ayback, and enmail do not affect driving and are non-del ay-sensitive
applications. Therefore, these applications have a relatively | ow
priority in the loV scenario and do not inpose high requirenents on
network quality.

Pr obl em St at enent
Inability to Identify the Traffic of Different Applications

The current network’s inability to identify the traffic of different
applications will lead to the unreasonabl e allocation of network
resources, which seriously affects the overall performance of the |IoV
and the user experience. On the one hand, for |atency-sensitive
applications, low latency is a crucial factor in ensuring the
systemi s rapid response and accurate decision-maki ng. Network
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congestion may be caused by the data generated by entertai nnent
applications, which in turn increases the latency. As a result,
vehicl es are unable to make correct decisions in a tinmely manner, and
their safety cannot be guaranteed. On the other hand, although
entertai nnent applications have a relatively low priority, users
still expect to obtain snooth audio and vi deo services or socia
services. In an environment with mxed traffic, these applications
may be affected due to the network resources being preenpted by

| at ency-sensitive applications, |eading to problens such as audi o and
video stuttering and del ayed i nformati on sending, which will affect
the service experience.

4.2. Insufficient Coordination Between Conputing and Network

Meanwhi | e, due to the insufficient coordination between conputing and
networking in the current network, when cal culating the routing path,
it often only focuses on factors at the network | evel while ignoring
the status of conputing resources. O it only pays attention to the
al | ocati on of computing resources w thout taking the actua

transm ssion capacity of the network into account. This one-sided
routing cal cul ati on nethod makes the adaptati on between the data
transm ssion path and the conputing resources poor, and it is unable
to fully | everage the advantages of the integration of conputing and
networking. As a result, business processing efficiency is

conprom sed, making it difficult to nmeet the increasingly diverse and
demandi ng requi renents of nodern services.

5. Deploynent Schene for Hi gh-Speed | oV

A vehicul ar network sol ution based on application-network

col l aborati on was depl oyed and validated for the first time in Hebe
Province, China. This solution integrates several advanced
technol ogi es, including SRv6 [ RFC9602]

[1-D.liu-srveops-probl emsummary], network slicing, CATS [ RFC9341]
[1-D.yi-cats-hierarchical -netric-distribution] and IFIT

[1-D. song-opsawg-ifit-framework]. By |everaging these technol ogies,
the solution provides a flexible resource allocation framework and
ensures high-quality network service guarantees for high-speed

vehi cul ar networks by | everaging these technologies. This integrated
approach optim zes resource utilization while nmeeting the stringent
performance requirenments of nodern vehicul ar conmuni cati on systens.

Figure 1 shows the architectural schematic of the depl oynment schene.
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Figure 1. Depl oynment-architecture
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5.1. SRv6

By | everagi ng SRv6 technol ogy, network paths can be flexibly
configured and dynam cal ly adjusted according to specific service
requi renents, enabling precise traffic control and custom zed
routing.

The solution provides two types of channels for application traffic:
dedi cat ed channel s and shared channels. The dedi cated channe
ensures high availability and can provide stable, efficient network
resources for critical applications in vehicular networks. In
contrast, the shared channel enulates the public channels in current
networ ks that |ack quality-of-service guarantees, which may

experi ence congestion and packet |oss during periods of high service
traffic.

Thr ough the depl oynent of different SRv6 policies for various types
of business traffic, the network can deliver differentiated services,
provi di ng dedi cated assurance for key applications and enhanci ng
overall network performance. For mission-critical traffic related to
driving, the controller enforces SRv6 Policyl, directing it to
traverse the dedicated channel. For non-driving-related traffic,
such as nedia streans or file data streans, the controller applies
SRv6 Policy2, routing it through the shared channel. This approach
ensures optimal resource allocation while neeting diverse service
requirenents

5.2. Network Slicing

Net work slicing technol ogy enabl es custom zed configurati on and
managenment according to different application scenarios and service
requi renents, thereby providing differentiated quality of service.

For critical applications in vehicular networks, extrenely high

|l evels of reliability and real-tine performance are required.

Network slicing can isolate such high-priority services fromordinary
ones, creating a dedicated slice with high reliability and | ow

|l atency to ensure the accurate and tinmely transm ssion of contro
commands, while avoiding interference fromother types of traffic.
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In this solution, network slicing is inplenmented on the dedi cated
channel to provide high-quality network service guarantees for
driving-rel ated applications. Based on service requirenments and
network conditions, slicing nanagenent policies are fornul ated and
distributed to all nodes within the network, ensuring that the slices
operate as intended. This approach optim zes resource allocation and
enhances the overall performance and reliability of the network for

m ssion-critical applications.

CATS

For | atency-sensitive services, a distributed routing decision-naking
nmodel is adopted, where network devices performrouting decisions.
Thi s approach enables rapid routing and fast swi tching, which is
critical for maintaining performance in time-critical applications.
For non-Ilatency-sensitive services, a centralized routing decision-
maki ng nodel is utilized, with routing decisions nade by a
centralized controller. This nodel provides a gl obal perspective,

all owing for higher resource utilization across the network.

In the hybrid solution, conputational and networking factors are

i ndependently distributed, avoiding |arge-scale nodifications to
net work devices. The choice between centralized and distributed
routing decision-nmaking is nade on an as-needed basis, providing
differentiated services tailored to specific business requirenents.
This fl exible approach ensures optinmal perfornmance and resource

al l ocation for diverse service types

IFIT

The I FIT technol ogy marks feature information by inserting an IFIT
header into real business packets, enabling real-time perception of
network traffic, topology structures, and device states. This high-
preci sion in-band detection capability allows the network to
dynanical |y sense the actual requirenments of various application
flows, thereby providing differentiated services for different
appl i cations and achi eving rational network resource allocation
Moreover, |FIT technol ogy offers high-precision perfornmance
monitoring and fault |ocalization capabilities for key services in
vehi cul ar net works.

In computing and network controller, relevant |FIT paraneters can be
configured at each comnpute-capabl e routing gateway node partici pating
in the in-band detection process, enabling the in-band detection
function. At the sanme time, IFIT nonitoring strategies are
distributed to these nodes. After a vehicle conpletes standard 5G
regi stration and successfully establishes an | Pv6 session, it
initiates a service request. The gateway devices then report the in-
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band detection results, allow ng performance netrics to be vi ewed.
Thi s approach ensures efficient and precise nmonitoring of network
performance for vehicul ar services.

6. Security Considerations
TBD
7. | ANA Consi derations
TBD
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