I nt ernet Engi neering Task Force A. Custura

I nternet-Draft G Fairhurst
I ntended status: Standards Track Uni versity of Aberdeen
Expires: 6 August 2026 2 February 2026

Qui ¢ Logging for Convergence of Congestion Control from Retained State
draft-ietf-tsvwg-careful -resume-ql og-02

Abst r act

Thi s docunent specifies a logging format for a cautious nethod for
Careful Resume when using the | ETF quic transport protocol. It
defines the logging format for gl og.
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Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The Iist of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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1. I nt roduction

Thi s docunent defines a way to provide |ogging for Carefu
Resurne[|-D.ietf-tsvwg-careful -resune] when used with QU C
[ RFC9000] [ RFC9002] .

[I-D.ietf-tsvwg-careful -resune] defines a Congestion Control (CQC
mechani sm cal | ed Careful Resune, which is expected to reduce the tine
to conplete a transfer when the transfer sends significantly nore
data than allowed by the Initial congestion Wndow (IW, and where
the BDP of the path is also significantly nore than the W It

i ntroduces an alternative mechanismto select initial CC paraneters
that seeks to nore rapidly and safely grow the sending rate
controll ed by the congestion window (CWND). CC algorithns that are
rat e-based can nake simlar adjustnments to their target sending rate.

When used with the QUIC transport, Careful Resune provides transport
services that resenble those that could be inplenented in TCP, using
met hods such as TCP Control Bl ock (TCB) [RFC9040] caching.

2. Language, Notation and Terns

Thi s subsection provides a brief summary of key terns and the
requi renments | anguage.
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2.1. Requirenments Language

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] [RFCB174] when, and only when, they appear in al
capitals, as shown here

2. 2. Not ati on and Ter ns

The docunent uses | anguage drawn froma range of |ETF RFCs. The
followi ng terns are defined:

Careful Resune (CR): The nethod specified in
[I-Dietf-tsvwg-careful -resune]. Al other terns in this section,
except CWND, are defined in the sane docunent.

CWND: The congestion wi ndow, or equivalent CC variable liniting
the maxi mum sendi ng rate;

current _rtt: A sanple neasurenent of the current RITT,

Pi peSi ze: A neasure of the validated avail abl e capacity based on
the acknow edged dat a;

saved_cwnd: The preserved capacity derived from observation of a
previ ous connection;

saved rtt: The preserved m ni mum RTT;

Unval i dat ed Packet: A packet sent when the CWD has been increased
beyond the size normally pernmitted by the CC algorithm if such a
packet is acknow edged, it contributes to the PipeSize, if
congestion is detected, it triggers entry to the Safe Retreat
Phase.

3. The Phases of CC using Careful Resume
Careful Resune[l-D.ietf-tsvwg-careful-resune] defines a series of

phases that a congestion controller noves through as a connection
uses the nechanism The key phases are illustrated in Figure 1.
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3.

3.

Normal ...> Connect -> Reconnaissance -------------------- > Nor mal
(Cbservi ng) | n
v I
Unvalidated -------------------------- +
I I
| +--> Validating -------------- +
I I I
I I I
Fomee - +--> Safe Retreat ---+

Figure 1: Key transitions between Phases in Careful Resune.

Exanpl es of these transitions between phases are provided in the
annexe to [I-D.ietf-tsvwg-careful -resune].

1. Qbserving

There are currently no gl og events associated with this phase.
2. Mapping of triggers to phase transitions

Careful Resune phases are abbreviated as foll ows:

* *Unval * = Unval i dat ed Phase

* *Val* = Validating Phase

* *Recon* = Reconnai ssance Phase

* *SR* = Safe Retreat Phase

*  *Nornt = Nornmal Phase

congesti on_w ndow_
limted

| When sender has confirmed the | Recon | Unval
| RTT, has received an ACK for |
| the initial data wthout |
| reported congestion and has |
| nore data to send than the |
| CAND woul d al | ow. |

rtt_not_validated | If the current_rtt is not | Recon | Norm |
| confirnmed the sender MUST | Unval | |
I I I

enter the Normal Phase.
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| ast _unval i dat ed_
packet _sent

first_unvalidated_
packet _acknow edged

| ast _unval i dat ed_
packet _acknow edged

pat h_changed

packet | oss

Custura & Fairhurst

Q og for Careful Resune

Conpl et ed sendi ng all
unval i dat ed packets, e.g.,
when flight _size is equal to
the CWND after the junp

The sender enters the

Val i dati ng Phase when an ACK
is received for the first
packet nunber (or higher)

sent in the Unvalidated Phase.

When greater than 1 RTT has
passed in Unvalidated Phase.

If the flight _size is |less
than or equal to the PipeSize
sender enters Nornmal Phase.

The sender enters the Normm
Phase when an ACK i s received
for the | ast packet nunber
(or higher) that was sent in
t he Unval i dat ed Phase.

If a sender determ nes that
it is not valid to use the
previous CC paraneters due to
a detected path change (e.qg.
a change in RTT or an
explicit signal indicating a
pat h change

If a sender determ nes that
congesti on was experienced,
e.g., packet |oss, the sender
enters the Safe Retreat Phase.

If the sender determ nes
congesti on was experienced in
t he Recon Phase, the sender
enters the Nornal Phase.

If a sender determ nes that
congesti on was experienced,
e.g., ECN CE narking, sender
enters the Safe Retreat Phase.

Expires 6 August 2026
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Recon Nor m
- - +
| Unval | SR |
| Val I I
I I I
I I I
I I I
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3.

3.

| If the sender determ nes |
| congestion was experienced in |
| the Recon Phase, the sender |
| enters the Nornmal Phase. |

| The sender enters the Normal |
| Phase when the |ast packet |
| sent in the Unvalidated Phase |
| is ACKed. |

Figure 2: Mapping of triggers to phase transitions
3. Q.OG support for QU C

This section provides definitions that enable a Careful Resune

i npl ementation to generate gl og events when using QU C. It

i ntroduces an event to report a phase transition at the sender, and
its associ ated description. The event’s state paraneters (which

i nclude mandatory CR-specific netrics and optionally CAND or
ssthresh) are intended to reflect the state after the phase
transition.

The event and data structure definitions in this section are
expressed in the Concise Data Definition Language (CDDL) [RFC8610]
and its extensions described in [I-D.ietf-quic-qgl og-quic-events].
The current convention is to use | ong nanes for variables. For
exanpl e, "CWD' is expanded as "congesti on_w ndow' and "saved_cwnd"
i s expanded as "saved_congesti on_w ndow'.

3.1. The Careful ResunePhaseUpdat ed Event
I nportance: Extra

When the CC al gorithm changes the Careful Resume Phase described in
Section 3 of this specification.

Definition:

QUI CCar ef ul ResunePhaseUpdat ed = {

? ol d: Careful ResunePhase,

new. Caref ul ResunePhase,

state_data: Careful ResuneSt at ePar anet ers,

? restored_data: Careful ResuneRest oredPar aneters,

? trigger:
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; for the Unvalidated Phase,

; when there is nore data to send than avail abl e CWND.
"congestion_w ndow |imted" /

; for the Validating Phase

; when nore than one RTT has passed in the Unvalidated Phase.
"rtt_exceeded" /

; for the Validating Phase
"first_unvalidated_packet acknow edged" /

; for the Validating Phase

; when all unvalidated packets have been sent.

"l ast _unval i dat ed_packet _sent" /

; for the Nornmal Phase

; when no remai ni ng unval i dat ed packets to be acknow edged.
"l ast _unval i dat ed_packet _acknow edged" /

; for the Normal Phase

; when CR not allowed due to a detected RTT change
"rtt_not_validated" /

; for the Nornal Phase,

; when sending fewer unvalidated packets than CAND permts.
"rate limted" /

; for the Safe Retreat Phase, when path change detected
"pat h_changed" /

; for the Safe Retreat Phase, when | oss detected.

; for the Nornal Phase,

; when |l oss detected in the Reconnai ssance Phase.
"packet | oss" /

; for the Safe Retreat Phase,

; when ECN congestion experienced reported.

; for the Normal Phase,

; when ECN congestion experienced in the Reconnai ssance Phase.
"ECN_CE" /

; for the Normal Phase 1 RTT after a congestion event
"exit_recovery”

* $3$qui c- car ef ul r esumephaseupdat ed- ext ensi on

}

Car ef ul ResunePhase =
"reconnai ssance" /
"unval i dat ed" /
"val i dating" /
"normal " /
"safe_retreat"

Car ef ul ResuneSt at ePar aneters = {
pi pesi ze: uint 64,
first_unvalidated packet: uint64,
| ast _unval i dat ed_packet: ui nt 64,
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7.

? congesti on_w ndow. ui nt 64,
? ssthresh: uint64

}

Car ef ul ResuneRest or edPar aneters = {
saved_congesti on_wi ndow. ui nt 64,
saved_rtt: float32

}
$Pr ot ocol Event Dat a /= QUI CCar ef ul ResunePhaseUpdat ed

Figure 3: CDDL description of the Careful RessumePhaseUpdat ed event
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| ANA Consi der ati ons

Note by RM This event type is to be added to the "gl og event schema
URI s" registered at | ANA, but the glog event schema URI's registry has
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Security Considerations
Thi s docunent does not exhibit specific security considerations.
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