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Abst ract

This draft proposes an adaptive congestion detection nechanismfor

hi gh-t hroughput data transm ssion in w de area networks (WANs). Wth
i ncreasing network bandwi dth (up to 800Gops) and chall enges in
traditional TCP-based protocols (e.g., throughput degradation over

| ong di stances and hi gh packet |oss rates), the solution focuses on
optinm zing congestion identification while ninimzing bandwi dth

over head.

Requi renent s Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in .

Status of This Meno

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

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute

wor ki ng docunents 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 4 Septenber 2025.

Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.
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Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (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 docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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I nt roducti on

Wth the rapid devel opment of key conmputing infrastructures, to neet
the growi ng demand for the transm ssion of massive anmpbunts of data
across w de area networks, the bandwi dth of data network transm ssion
has al so been continuously upgraded from 10 G gabits to 25Gops,
100Gbps, 200Chps, 400Ghbps and even 800Chps. However, traditiona
transm ssion control protocol s(eg TCP) experience a sharp decline in
good t hroughput as transm ssion di stances increase and packet |oss
rates rise. Therefore, design a high-throughput data transmni ssion
solution over wi de area networks to inprove data transm ssion
efficiency is of significant inportance.

Traffic control and congestion control determ ne the efficiency of
data transm ssion and are key technol ogi es in high-throughput network
transmission. ldentifying congestion points in the network quickly,
accurately and not costly is of great significance for traffic and
congestion control nechanisns.

Pr obl em St at enment

Traditional schenes for identifying congestion points are as foll ows:
1. Based on packet |oss, delay, etc., require a detection tinme of at

| east one RTT (Round-Trip Tine). 2.Based on active feedback from

i nt ermedi at e congesti on nodes, the detection time can be conpressed
to |l ess than one RIT (depending on the |ocation of the congestion
node), but this introduces new problens: 2.1 Feedback nessages bring
additional |ink bandw dth overhead, resulting in | ow bandw dth
utilization, and can even cause new congestion on the back path,

| eading to detection tine greater than one RTT. 2.2 To ensure the
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tinmely detection, congestion status report nessages are sent
frequently, wasting bandwidth. 2.3 Maintaining the state of traffic
flows at internedi ate nodes requires high-performnce equi pment at
these nodes, affecting scalability.

Sol ution

This draft introduces a nechani smthat, when adjacent nodes

communi cate frequently (with an adjustable threshold, by default, a
sendi ng interval between two consecutive service nessage packets of
no less than 0.5 RTT), utilizes normal service traffic packets to
carry congestion information with the flow. Wen comunication is
i nfrequent (with an adjustable threshold, by default, a sending

i nterval between two consecutive service packets of less than 0.5
RTT), it actively generates congestion indication packets, ensuring
zer o bandwi dt h overhead during heavy |load and tinely perception of
downstream node’ s congestion during light load or idle tines.

When utilizing normal service traffic messages to carry information
this can be acconplished by reusing certain fields in the packet
header, such as the flow | abel of an |IPv6 nmessage; When actively
generating congestion indication packets for notification, it wll
directly generate a packet that is recognized by the signal source,
such as a RoCEv2 CNP nessage

Defi ne some val ue(eg A55A) as the congestion indication magi c nunmber
when utilizing normal service traffic packets to carry congestion
informati on. The congestion indication magi ¢ nunber can be
transmtted using the ToS field of two consecutive |Pv4 service
packets or the TC bits of two consecutive |Pv6 service packets. |If
servi ce nmessages happen to transmt A5 and end w thout subsequent
packets (within 0.5 RTT), the congested node replicates the packet
header that sent the A5 magi c nunmber, constructs a payload of all Os
in a 64-byte packet, and nodifies the ToS or TC field to 5A

conpl eting the transm ssion of the congestion indication nmagic
nunber. |If the congested node does not have any service nessages to
send for 0.5 RTT or nore, it proactively generates congestion

i ndi cati on packets such as CNP and sends back

The sending frequency of the two types of congestion indication

met hods is not within the scope of this draft , and can be based on
the nmechani snms of existing congestion control algorithnms, such as
determning the sending frequency of packets based on the degree of
congestion in the queue.
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4. Security Considerations
TBD.

5. | ANA Consi derati ons
TBD.
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