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Abst ract

Thi s docunent defines a quic ACK frame format for notifying path
avai | abl e bandwi dt h.

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 23 January 2026
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.
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1. Introduction

In the actual operation of intelligent computing services, high
bandwi dt h demand scenarios are conmonly present, while data

transm ssion faces significant challenges in terns of efficiency and
stability.

Scenario 1: Wth the devel opment of Al technol ogy, sone |arge-scale Al
projects require conmputing resources frommultiple data centers to
participate in training together. For exanple, data centers in
different cities nmay have different types of data or conputing power
advantages, and in order to fully utilize these resources, data needs
to be transnmitted and shared between nultiple data centers.

Scenario 2:In order to bal ance flexible expansi on of conputing power
scal e and reduce cost investment, enterprises will distribute storage
and conputing resources in different geographical |ocations. For
exanpl e, placing storage resources in areas with | ower costs, while
depl oyi ng conputing resources near user or business needs. |In this
case, the transm ssion of data between storage and conputing nodes
becones cruci al .

These scenarios all have a commobn feature, which is long data
transm ssion distance and | arge data volune. Therefore, it is
necessary to fully utilize network bandw dth resources and inprove
data transm ssion efficiency.

Certain nodes on the forwarding path may experience traffic
congesti on when the network traffic is high. The actual nmaxi mum
forwarding traffic of this path will becone snaller than expected.
Once this situation occurs, The sender needs to adjust the sending
strategy based on the avail able resources of the current path to
avoi d packet |oss due to exceeding the bandw dt h.

The perception of avail able path bandwidth is an inmportant part of

reduci ng network congestion and ensuring network reliability. The
sender perceives changes in the network environnment and status in
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real tine, adjusts the speed in a tinely nmanner, and achi eves rapid
response. The Quic protocol relies on feedback information provided by
the ACK nechani smto achi eve congestion control and reliable

transm ssion functions. This docunment is based on an extension of
the qui ¢ ACK nechani sm which supports carrying the avail abl e
bandwi dt h of the path and quickly notifies the sender of this
indicator. It is used to directly performrate control and ot her
operations on the sender, making data transnission nore efficient and
network resource utilization higher, greatly inproving network
service quality.

2. Conventions and Definitions

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] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

3. Overview of ACK nmechani sm

The triggering condition of ACK determines the timng of ACK
generation and transm ssion. The confirmation nmechani smof the quic
protocol generally involves the receiver imediately replying to an
ACK message after receiving a specified nunber of data packets, or
waiting for a specified tinme delay to reply to an ACK nessage

regardl ess of whether a data packet has arrived. [RFCO000] specifies
a sinple delay ACK nechani sm where the receiver can send an ACK
every other packet, or send an ACK when the max_ck _delay tiner
expires.

Thi s docunent extends the qui c ACK nechani sm and adds conditions for
triggering ACK: when the message received by the receiver carries

i nformati on about the avail abl e bandwi dth of the path, an ACK nessage
is generated and sent to the sender, and the ACK nessage contains the
specific value of the avail able bandw dth of the path, which is used
by the sender to adjust the data transm ssion strategy. The specific
val ue of the avail able bandwidth of the path in the ACK nessage is
obtai ned fromthe avail abl e bandwi dth information of the path in the
nmessage received by the receiver.
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4.

5.

Per ception process of path avail abl e bandwi dth

——————— + pkt +--------+ pkt+tIlm+--------+ pkt+tIm+--------+
Data | ---->| network| ------ > |network | ------ > | Data |
Sender| ==== device | ==== | device | ==== | receiver
------- + S S S
I\ I
I I
o m mm e e e e e e e e e e e e e e e e e e e e e e mm e mmaa o s +

Noti fi cati on Packet s/ ACKs

The data packet is transmitted between the sender and the receiver,
and the network device on the transm ssion path adds the detected
avai | abl e bandwi dth i nformati on of the path to the data packet
originating fromthe sender. Specifically, network devices detect
network status information based on device configuration infornmation
Devi ce configuration infornmation is used to indicate the collection
of network status paraneters, or network status information is
detected through network status collection instructions in business
packets. Network status collection instructions are used to indicate
the collection of network status paraneters.

The avail abl e bandwi dth information of the path is detected by the
networ k device and added to the network |ayer header. After
receiving the nmessage, the receiver peels off the network |ayer
header, obtains network status information, and fornms the specific
val ue of the avail able bandwi dth of the path, which is added to the
transport |ayer quic ACK nessage.

When the sender receives an ACK nessage fromthe receiver and adjusts
the data transni ssion strategy, based on the specific value of the
avai | abl e bandwi dth of the path, the data transm ssion rate of the
data packet is increased or decreased

Pat h avail abl e bandwi dt h awar eness ACK frane

The extended ACK franme format al so includes:
1) The type field represents the that contains path avail abl e bandwi dth
2) The specific value of avail able bandwi dth for the path

Net wor k awar eness ACK Frane {
Type (i) = 0x20,
Largest Acknow edged (i),
ACK Del ay (i),
ACK Range Count (i),
First ACK Range (i),
ACK Range (..) -,
Path avail able bandwidth (..) ,
}

*  Type: type=0x20, Indicates that ACK carries path avail able
bandw dt h.
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* Largest Acknow edged : A variable-length integer representing the
| ar gest packet nunber the peer is acknow edging. This is usually
the | argest packet nunber that the peer has received prior to
generating the ACK frane, Unlike the packet nunmber in the QU C | ong
or short header, the value in an ACK frame is not truncated.

* ACK Delay: It represents the time it takes for the receiver to
recei ve a nessage and for the receiver to send the ACK Frarne.

* ACK Range Count: A variabl e-length integer specifying the nunber of
ACK Range fields in the frame.

* First ACK Range: A variable-length integer indicating the nunber
of contiguous packets preceding the Largest Acknow edged that are
bei ng acknow edged. That is, the smallest packet acknow edged in
the range is determ ned by subtracting the First ACK Range val ue
fromthe Largest Acknow edged fi el d.

* ACK Range: Cont ai ns addi ti onal ranges of packets that are
alternately not acknow edged (Gap) and acknow edged (ACK Range).

* Path avail abl e bandwi dth: The maxi mum data transnission rate that a
pat h can provide for subsequent data transm ssion

6. Security Considerations
TBD
7. | ANA Consi derations

The following frane types have requested to be provisionally added to
the "QUI C Frane Types" registry under the "QU C Protocol" heading. +

o e e - o e e e e e e e e m o o e e e e e oo - +
| val ue | Frame Nane | speci fication |
oo s o m e e e e e iee i Fom e e e e e oo s +
| 0x20 | path avail abl e bandw dth | sectionb |
o e e o - Fom e e e e i S +

Tabl el: Addition to QUIC Frame Types Entries
When this docunent is approved, | ANA is requested to change the
registration to a pernmanent allocation of these frane types with the
val ues descri bed above.

Aut hors’ Addr esses
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