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Abst r act

SCONE t hr oughput advice is scoped to the path and direction in which
it is received. Wen a QU C connection changes path, the endpoint
can retain an old advice value while that value is no | onger
applicable to the active path. This docunment describes endpoint-

| ocal handling of that transition. It focuses on the distinction

bet ween retained advice and active-path advice, the interval in which
no fresh path-applicable advice is available, and the observability
needed to avoid treating historical advice as current guidance. This
docunent defines no new SCONE protocol elenments, does not nodify QU C
pat h validation, does not define an application API, and does not
change congestion control behavi or
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1.

I nt roducti on

SCONE provi des throughput advice to endpoints for a particul ar
network path and direction. A QU C [RFC9000] connection, however,
can change the path that carries application traffic. This can occur
during connection migration, interface change, NAT rebinding, or
simlar path-level events.

The SCONE protocol already defines the signaling mechani smand the
pat h-scoped semantics of throughput advice. |In particular, advice
received on one path is not assuned to apply to another path. This
docunent does not restate that rule as a new protocol requirenent.
Instead, it describes the endpoint-side state consequences of that
rul e.

After a path change, an endpoint can still retain an advice val ue
that was received on the previous path. That retained value night be
useful for diagnostics, telenetry, or local policy. However,
retaining a value is different fromtreating that value as current
advice for the active path. [If an inplenentation does not preserve
this distinction, stale advice can be exposed to | ocal adaptation

|l ogic or operational telenetry as if it still represented the active
pat h.

Thi s docunent describes the transition between ol d-path advice and
fresh advice on the active path. It uses the term "advice gap" for
the interval during which previous-path advice is no | onger
applicable to the active path and fresh advice for the active path is
not yet available. The advice gap is an endpoint-Iocal condition
used to describe state handling and observability. It is not a new
SCONE protocol state and does not require any new w re-visible

si gnal .

The guidance in this docunent is intentionally limted. It does not
define a fall back sending-rate algorithm does not nodify QUIC | oss
recovery or congestion control, and does not define how an
application adapts its nmedia rate. |Its purpose is to help

i mpl ement ations avoid conflating three different conditions: explicit
| ow-rate advice, absence of path-applicable advice, and retained

hi storical advice.

Thi s docunent focuses on cases in which application traffic
transitions to a different active path for a single-path QU C
connection. Miltipath-specific handling is outside the scope of this
docunent .
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2

Rel ati onship to Existing SCONE Wr k

The SCONE protocol [ SCONE-PROTOCOL] defines the wire nechanismfor
conmmuni cati ng throughput advice and the semantics of that advice. It
al so describes opportunities for endpoints to send SCONE packets on a
path so that network el ements can provide advice. This docunent does
not change the SCONE protocol, does not add a new signaling trigger,
and does not define a new requirenent for network el enents.

The SCONE applicability and manageability document [ SCONE- APPMVAN
di scusses broader depl oynent, operational, and nonitoring

consi derations. This docunent is narrower. It focuses only on
endpoi nt-vi si bl e advi ce-state transitions caused by QU C path
changes.

The specific gap addressed by this docunent is the inplenentation
boundary between the protocol semantics of path-scoped advice and the
endpoint’s |l ocal representation of advice state. An inplenentation
m ght store an ol d advice val ue, expose advice to an application
component, |og advice for operations, or apply local policy based on
advice. This docunent describes how those uses can remain distinct
fromcurrent active-path advice after a path change

Thi s docunent is intended as inplenentation and nanageability

gui dance. |If the working group determ nes that sone of this guidance
bel ongs in the SCONE protocol or applicability and manageability
docunents, the text here can be used as input to that discussion

Conventi ons and Ter m nol ogy

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capitals, as shown here

old path: A path that previously carried application data for the
QUI C connection and for which throughput advice had been received.

new path: A path that has beconme active, or is becom ng active, for
the sane QUI C connection after migration or path re-establishnent.

fresh advice: Throughput advice that is applicable to the currently
active path and remains valid according to the semantics defined
by the SCONE pr ot ocol

stal e advice: Throughput advice that is retained by an endpoint but
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is no longer known to be applicable to the currently active path,
for exanpl e because it was received on a previous path.

advi ce gap: An endpoint-local transition condition during which
advi ce associated with a previous path is no |longer applicable to
the active path, while fresh advice for the active path is not yet
avail able. An advice gap is not a new SCONE protocol state.

path re-establishnent: A transition in which endpoint traffic begins
using a different path for the sanme QUI C connection, whether due
to mgration, interface change, rebinding, or sinilar path-I|eve
events.

hi storical advice: Advice information retained by an endpoint after
it ceases to be known to apply to the active path. Historica
advi ce can be retained for diagnostics, telenmetry, or loca
policy, but it is not current advice for the active path.

active-path advice state: The endpoint’s internal representation of
whet her fresh SCONE advice is currently available for the active
path and direction. This is an inplenentation concept and is not
a wire-visible SCONE field.

path context: An endpoint-local representation of the network path
to which advice applicability is associated. This docunment does
not define a wire-visible path identifier.

4. Scope and Non-Goal s

This docunent is limted to endpoint handling guidance for SCONE
t hroughput advi ce across QU C pat h changes.

Thi s docunent does not:

* define any new SCONE packet format, frame, capsule, transport
paraneter, or other protocol elenent;

* define any application-facing or browser-facing API;
* nmodify QU C |oss recovery or congestion control;
* define a nultipath scheduling algorithm or

* require a network elenent to retain, transfer, or reinterpret
advi ce across paths.
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5.

5.

Thi s docunent al so does not require an endpoint to conpute a specific
fall back sending rate during the advice gap. Such policies remain an
i npl ementation matter, subject to existing transport behavior,
congestion control, application adaptation |ogic, and depl oynent
needs.

Thi s docunent does not define a normative endpoint state machine.
The states and transitions described here are inplenmentation-facing
distinctions that help prevent stale or historical advice from being
consuned as current active-path advice

The manageability considerations in this document are limted to
events created by path changes and advice transitions at endpoints.
They conpl enent, rather than replace, nore general SCONE depl oynent
and | oggi ng gui dance in [ SCONE- APPVAN] .

Thi s docunent describes a mninumset of endpoint-side distinctions
that are useful across path changes: whether advice is fresh, stale,
expi red, absent, or retained only as historical advice; whether the
endpoint is in an advice gap for a given direction; and when that
advi ce gap begins and ends.

Probl em St at ement
1. Protocol Semantics and Endpoint State

The protocol -level rule is that throughput advice is scoped to the
path and direction for which it is received. The inplenentation
question is how an endpoint represents that rule after a path change.
This distinction matters because a stored advi ce val ue can have
several different uses inside an endpoint.

For exanple, the value can be retained for diagnostics, reported
through telenetry, nade visible to a | ocal adaptation conponent, or
used by local policy. These uses are not equivalent. A value that
is safe to retain as historical information is not necessarily safe
to expose as current active-path advice

The probl em addressed by this docunment is therefore not how to
transfer advice fromone path to another. It is howto avoid
confusing retained old-path advice with fresh advice for the active
pat h.
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5.

5

5

2

3.

4.

Pat h Change and Advice Applicability

SCONE t hr oughput advice is nmeaningful only in the context in which it
was generated. Wen a QU C endpoint mgrates a connection from one
path to another, advice associated with the old path cannot be
assuned to rermain applicable to the new path. The bottl eneck, access
network, and traffic treatment on the new path can differ fromthose
of the old path.

This creates a transition condition distinct fromformal expiry.
Advi ce can cease to be applicable to the active path when the path
changes, while protocol -defined expiry remains a separate condition
These conditions need not coincide.

The Advice Gap

In practice, a new path can start carrying application data before
fresh SCONE advice has arrived for that path. This creates an advice
gap: advice associated with the previous path is no |onger applicable
to the active path, while fresh advice for the active path is not yet
available. This condition is especially visible when

* mgration occurs across access technol ogi es;
* the new path was not previously active;
* signaling cadence is coarse relative to path-change timng; or

* the endpoint begins using the new path for application data as
soon as QUIC path validation permts.

Reusing O d Advice on a New Path

Reusing ol d advice on a new path can be too conservative. |[|f the new
path offers a higher achievable rate than the old path, carrying
forward prior advice can unnecessarily suppress endpoi nt sending
behavi or.

Reusi ng ol d advice can also be too aggressive. |If the new path is
narrower or is subject to different policy treatnment, carrying
forward prior advice can cause the endpoint to act on guidance that
no longer reflects current path conditions.
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5.5. Directional Asymetry

SCONE advice is directional. Follow ng a connection mgration, fresh
advice for one direction can becone avail abl e before fresh advice for
the opposite direction. As a result, an endpoint can sinultaneously
hold fresh advice for one direction and stale or absent advice for

t he ot her.

This can require inplenentations to track advice transitions on a
per-direction basis where applicable.

5.6. Inplenentation Anbiguity Exanples

The transition described above can lead to materially different
endpoi nt behavior if inplenmentations do not preserve a clear

di stinction between stored advice values and active-path
applicability.

For exanple, one inplenmentation mght retain previously received

advi ce and continue to surface it to a |ocal adaptation or policy
modul e after migration, effectively treating cached ol d-path advice
as if it still constrained the active path. Another inplenentation

m ght clear all advice-related state i mmedi ately upon path change. A
third inplementation mght retain the value internally but correctly
mark the active path as having no current advice.

These behavi ors are not equivalent. They can lead to different
sendi ng decisions, different policy outconmes, and different telenetry
interpretations even when the sanme SCONE advice was originally

recei ved.

A simlar anbiguity can arise when advice is directional. Follow ng
m gration, fresh advice for one direction mght become avail abl e
before the other. An inplenentation that nodels advice state only
once per connection can conflate those cases, while an inplenentation
that tracks advice state per direction can preserve the distinction

6. Wiy This Needs Explicit Handling

The rule that ol d-path advice is not fresh advice for a new path is
sinple. However, the consequences of that rule are not always
captured by a single stored variable. An endpoint night store the

| ast received advice value, an expiry time, the path on which it was
recei ved, an application-facing estimate, and telenetry fields. |If
those fields are not updated consistently after a path change,

di fferent conponents can observe different interpretations of the
sane advi ce val ue.
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7

7

7

This creates several inplenmentation risks. First, absence of current
pat h- appl i cabl e advice can be confused with explicit |owrate advice.
Second, retained historical advice can be exposed to |ocal policy or
application adaptation logic as if it were current guidance. Third,
telenmetry can report that advice is present even when no fresh advice
is available for the active path. Fourth, per-direction differences
can be lost if advice state is tracked only once per connection

Explicit endpoint handling is therefore useful even when no new
protocol nechanismis required. It provides a conmon way to describe
the transition fromfresh advice to no fresh active-path advice, and
fromno fresh active-path advice back to fresh advice when a new
signal is received. It also gives inplenentations and operators
observabl e events that can be used to di agnose whet her stal e advice
was accidentally reused across a path change.

Endpoi nt Handl i ng Gui dance
1. Ceneral Principle

An endpoi nt that changes to a new QU C path SHOULD NOT treat advice
associated with the old path as fresh advice for the new path, unless
fresh advi ce has been received that is applicable to the new path.

This does not inply that the endpoint needs to delete old advice. An
i mpl ementation can retain old advice as historical information for

di agnostics, telenetry, or local policy. The inportant requirenent
is that retained historical advice renmins distinguishable from
current active-path advice

In particular, the endpoint needs to preserve the distinction between
three conditions: current active-path advice is available; no current
active-path advice is available; and an ol d advice value is retained
but no | onger applicable to the active path.

2. Advice State Mdel

For endpoint handling across a path change, inplenentations need to
di stinguish the value of previously received advice fromits
applicability to the active path. This distinction can be
represented in different ways. This docunent does not require a
specific data structure or state nachine

For the relevant direction, an inplenentation can usefully
di stinguish at | east the foll ow ng conditions:

* fresh advice: advice is available, has not expired, and is known
to apply to the active path;
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* stale advice: advice information is retained, but is not known to
apply to the active path;

* expired advice: advice that was previously fresh for the active
path is no longer fresh due to expiry;

* absence of advice: no fresh advice is available for the active
pat h; and

* advice gap: a path-change transition during which previous-path
advice is no longer applicable to the active path and fresh advice
for the active path is not yet avail able.

The advice gap is not a replacenent for the active-path advice state.
It is atransition condition that explains why the endpoint currently
has no fresh advice for the affected active path and direction

These distinctions are useful because the sanme stored advice val ue
can be safe to retain for diagnostics but unsafe to consunme as
current active-path guidance

7.2.1. State Di agram
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o +
Figure 1
Figure 1 illustrates a sinplified view of active-path advice-state
transitions on a per-direction basis. It is not intended to
represent all retained internal state. |In particular, historica

advi ce may be retained separately fromthe active-path advice state
shown here.

The transitions shown are: initial receipt of fresh advice; path
change |l eading to an advice gap; receipt of fresh advice on the new
pat h endi ng the advice gap; and |loss of fresh active-path advice

wi t hout imredi ate replacement. An inplenentation nmay preserve finer
distinctions internally, including separate expired and absent
conditions, so long as it preserves at |east the behaviora
distinctions required by this docunent.
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7.3. Behavioral Consequences of the Advice Gap

The advice gap is not nerely a bookkeeping condition. Once an
endpoi nt determ nes that previously received advice is no | onger
applicable to the active path, SCONE-rel ated state needs to be
interpreted differently by the endpoint and by any local policy logic
that consunmes that state.

In particular, for the affected direction, the endpoint SHOULD ensure
that absence of current path-applicable advice is distinguishable
fromexplicit lowrate advice. It should also ensure that any
retained historical advice is not surfaced to | ocal policy or upper-

| ayer components as if it were current advice for the active path.

Entering an advice gap therefore changes not only the | abel attached
to stored advice, but also the conditions under which SCONE-rel ated
state can be consuned as current path guidance

7.4. Behavior Upon Path Change

When an endpoint determnes that a different path is becom ng active
for a QU C connection, the follow ng handling applies for each
af fected direction:

1. The endpoint disassociates advice that was received for the old
path fromthe active-path advice state of the new path.

2. The endpoint stops representing old-path advice as fresh advice
for the new path, even if it retains the advice value or related
met adata | ocal | y.

3. Unless fresh advice is already available for the new path, the
endpoi nt marks the new path as being in an advice gap for the
affected direction.

4. During that interval, the endpoint treats the new path as having
no current SCONE advice for the affected direction

5. The endpoint can retain prior advice as historical advice for
di agnostics, telenetry, or local inplenentation policy, provided
that such retained state remains distinct fromactive-path advice
st at e.

Thi s gui dance does not require inmredi ate deletion of all previously
received advice information. It requires a change in applicability:
advice that was fresh for the old path is no |longer presunmed fresh
for the active path after the path change
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7.5. Behavior During the Advice Gap

The foll owi ng gui dance applies while the endpoint remains in the
advi ce-gap condition for a direction

During the advice gap, the endpoint has no current path-applicable
SCONE advice for the affected direction. This condition is different
fromreceiving explicit lowrate advice. It is also different from
havi ng never received advice, because the endpoint can retain

previ ous-path advice as historical information.

Accordi ngly, an endpoint SHOULD NOT apply ol d-path advice as active
advice for the new path. It SHOULD NOT conmbine stale or historica
advice with fresh active-path advice in a way that represents them as
bel onging to the sanme path context. It SHOULD NOT expose stale or

hi storical advice to local policy or upper-layer conponents as if it
were fresh advice for the active path.

An endpoint can retain historical advice for diagnostics, telenetry,
or local heuristics. Any such retained information remains

hi storical and needs to stay distinguishable fromfresh advice for
the active path.

7.6. Using Existing Signaling Opportunities on New Pat hs
The SCONE protocol allows endpoints to send SCONE packets on a path,
subject to the rules defined by that protocol. Wen an endpoint
supports SCONE and perforns QU C path validation, existing SCONE
signaling opportunities on the new path can give network el ements an
earlier opportunity to provide fresh advice for that path.
Thi s docunent does not define a new signaling trigger and does not
alter QU C path validation. It only notes that using already defined
signaling opportunities can reduce the duration of operating wthout
fresh path-applicable advice after a path change.

7.7. Arrival of Fresh Advice

VWhen fresh advi ce becomes avail able for the active path, the endpoint
SHOULD:

1. update its active-path advice state for the rel evant direction;
2. mark the advice gap as ended for that direction; and

3. thereafter apply the fresh advice according to the normal rules
of the SCONE protocol
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An endpoi nt SHOULD NOT combi ne, average, or otherw se nerge fresh
advice for the active path with stale or historical advice retained
fromthe old path as if they referred to the sane path context

Fresh advice can arrive at different times for different directions.
| mpl enent ati ons SHOULD t her ef ore manage advi ce-gap entry, advice-gap
exit, and fresh-advice state on a per-direction basis where
appl i cabl e.

7.8. Advice Expiry on the Active Path

If advice for the currently active path expires before repl acenent
advice is received, the endpoint SHOULD stop treating that advice as
fresh advice for the active path.

After expiry, the endpoint no | onger has fresh path-applicable advice
for that direction on the active path. In that respect, expiry and
pat h change can lead to a sinilar operational condition: the endpoint
is again operating without fresh active-path advice

However, expiry on the active path and path change to a different
active path are distinct events and SHOULD remai n di stingui shable for
observability and | ocal policy.

7.9. Advice-State Transition Summary
Thi s subsection restates, in summary form the m ni num endpoi nt -

visible state transitions and correspondi ng handl i ng out cones
described in the precedi ng subsecti ons.

Zhang & Xu Expires 6 Decenber 2026 [ Page 14]



I nternet-Draft SCONE Advi ce Across QUI C Pat h Changes June 2026

| Event | Resulting | Endpoi nt Handl i ng Qut comne |
| | Condition | |
[ s el s s, ooy o}
| Path change, no | Advice gap | Disassociate ol d-path advice |
| fresh advice on | | fromactive-path advice state;
| new path | | treat new path as having no |
| | | current SCONE advice |
o e e e oo S o e e e e e e e e e e e o m o +
| Path change, | Fresh | Switch active-path advice |
| fresh advice | advice on | state to the new path and |
| al ready | new path | direction |
| avail abl e | | |
o e e e e oo - o m e e e oo - o m e e e e e e e e e +
| Fresh advice | Advice gap | Update active-path advice
| arrives during | ends | state; mark gap as ended for |
| advice gap | | that direction |
o e e oo S o m e e e e e e i e e ee oo +
| Advice expires | No fresh | Stop treating expired advice |
| on active path | active-path | as fresh advice for the active
| | advice | path |
o e e e e oo S T +
Tabl e 1. Endpoint Advice-State Transitions Across Path Changes
7.10. Worked Exanple: Cellular to W-Fi Mgration
Unli ke the abstract state summary above, this subsection illustrates
one concrete single-path nmigration tinmeline and shows how t he
distinctions in this docunment apply in practice.
This exanple is intended only to illustrate advice-state transitions.

It does not specify how an endpoi nt conputes transport behavior or
application adaptation during the advice gap
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TO: A client establishes a QUIC connection over a cellular
interface (Path A).

T1l: A network el enent on Path A sends SCONE t hroughput advice:
downstream = 20 Mops. The endpoint’s active-path advice
state for the downstream directi on becones:
{ path=A, direction=downstream status=fresh, val ue=20Mops }

T2: The client mgrates the QU C connection to a W-Fi
interface (Path B). Follow ng the path-change handling
described in this docunent, the endpoint:

- disassociates the Path A advice from active-path
advi ce state;

- marks the downstream direction as being in an
advi ce gap; and

- may retain the Path A advice as historical advice.

Active-path advice state becones:
{ path=B, directi on=downstream status=absent }

The endpoint is nowin the advice gap for the downstream
direction.

In this exanple, that advice-gap condition corresponds
to the downstream active-path advice state being absent
until fresh advice arrives on Path B.

T3: The client sends QU C PATH CHALLENGE on Path B. The
endpoi nt uses exi sting SCONE signaling opportunities to
provide an early opportunity for network el ements on
Path B to supply fresh advice

T4: A network el enent on Path B responds with fresh advice:
downstream = 80 Moips. Upon receiving that fresh advi ce,
t he endpoi nt:
- updates active-path advice state to:
{ path=B, direction=downstream status=fresh, val ue=80Mips }
- marks the advice gap as ended for the downstream
direction.

Duration of the advice gap: T4 - T2
Fi gure 2
This exanple illustrates both risks identified earlier: carrying

forward ol d-path advice can be either unnecessarily conservative or
incorrectly aggressive, depending on the new path.
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7.11. Illustrative Representation of Advice State

This section provides a purely illustrative exanple of how the
advi ce-state distinctions described in this docunent m ght be
represented internally. It does not define a required data
structure, APlI, or inplenentation architecture.

One possible internal representation for per-direction active-path
advice state is shown bel ow i n pseudocode. The path_context field is
endpoi nt-1 ocal and does not define a wire-visible path identifier

Advi ceState {

pat h_cont ext : Local Pat hCont ext

direction: enum { upstream downstream }

st at us: enum { fresh, stale, expired, absent }
val ue: opti onal <Thr oughput Advi ce>

recei ved_ti ne: opti onal <Ti nest anp>

expiry_tine: opti onal <Ti nmest anp>

}

For exanple, after a path change (7.4), an inplementation night
update the active-path advice representation by:

1. copy the previous active-path advice state to historical advice,
if retention is useful;

2. set active_advice[direction].path_context to the new path
cont ext;

3. set active_ advice[direction].status to absent unless fresh advice
is already available for the new path; and

4. record advice-gap entry for the affected direction if no fresh
advice is avail abl e.

Upon recei pt of fresh advice on the new path, an inplenentation night
update that representation by:

1. set active_advice[direction].status to fresh

2. set active advice[direction].value to the received throughput
val ue;

3. set active_advice[direction].received_ time to the current tine;

4. set active_ advice[direction].expiry time according to the SCONE
protocol senmantics; and

Zhang & Xu Expires 6 Decenber 2026 [ Page 17]



I nternet-Draft SCONE Advi ce Across QUI C Pat h Changes June 2026

5. record advice-gap exit for the affected direction, if the
endpoint was in an advice gap

These illustrations are provided to aid inplenenters. Qher interna
representations are equally valid so long as they preserve the

di stinction between current active-path advice and retained

hi stori cal advice.

8. Manageability Considerations
The nmanageability considerations in this docunent focus on endpoint-
vi sible events created by path changes and advi ce-state transitions.
They conpl enent, rather than replace, nore general SCONE depl oynent
and | oggi ng gui dance in [ SCONE- APPVAN] .
Endpoi nt observability is useful because stal e-advice reuse can
otherwi se be difficult to diagnose. A flow can appear to have advice
avai | abl e because an ol d val ue renmi ns stored, even though no fresh
advice is available for the active path. Sinilarly, an application
component mi ght observe a rate value without being able to determ ne
whether it is current active-path advice or retained historica
i nformation.

I mpl enent ati ons that support SCONE across QUI C path changes can
provi de observability for the follow ng questions:

* whet her a path change occurr ed;

* whether the endpoint had fresh advice before the path change;

* whet her the endpoint entered an advice gap for a given direction;
* whet her ol d-path advice was retained only as historical advice;

* whether historical advice was kept separate from active-path
advi ce state;

* when fresh advi ce becanme avail abl e on the new path; and
* how | ong the advice gap | asted.
The foll owi ng tabl e suggests observabl e events that inplenentations

can record for manageability purposes. It is a non-normative exanple
of observability support rather than a required event taxonony.
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| Event Nane | Trigger | Suggested Log |
| | | Fields |
B s s sty oo, s
| advice_path_change | Active path | ol d_path_context,

| | changes | new pat h_context, |
| | | timestanp, |
| | | had_fresh_advice |
o e e e e o e o e e e o +
| advice_gap_start | Endpoi nt | path_context, |
| | enters advice | direction, |
I | gap | tinestanp I
o o a o o e e e oo +
| advice_gap_end | Fresh advice | path_context, |
| | received on | direction, |
| | new path | tinmestanp, |
| | | gap_duration |
o o a o o e e oo s +
| advice_expired | Advice expires | path_context, |
| | on active path | direction, |
| | without | timestanp, |
| | repl acement | expired_val ue |
e o a o o e e o s +
| advice stale retained | A d advice | old _path_context, |
| | kept as | direction, |
| | historical | retained_val ue |
o e e e e o e o e e e o +

Tabl e 2: Suggested Cbservabl e Events
These event nanes are illustrative. Inplenmentations are not required

to use these specific nanes.

Where per-direction advice handling is inplenented, these
observations SHOULD be avail abl e per direction

Such observability is useful for verifying that an inplenmentation
does not silently reuse stale advice across path changes, and that
advi ce-gap handling remains distinct fromhandling explicit current-
path rate limtation. 1t can also assist in distinguishing nornal
advice transitions, deploynent issues, endpoint policy choices, and
cases where the new path does not invol ve SCONE-capabl e network

el ement s.
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9. Security Considerations

Thi s docunent introduces no new protocol mechani sm and therefore does
not create a new signaling attack surface beyond that already
consi dered by SCONE and QUI C

Incorrect treatment of stale advice as fresh advice can neverthel ess
create security-relevant or policy-relevant msbehavior. |If stale
high-rate advice is treated as current advice on a narrower or
differently managed new path, the endpoint can behave inconsistently
with the active path’s policy or capacity. |If stale lowrate advice
is treated as current advice on a w der new path, the endpoint can
unnecessarily degrade application behavior. These are not new
attacks created by this document, but exanples of why active-path
applicability needs to remain explicit.

I mpl enent ati ons ought to distinguish clearly between fresh advice,
stal e advice, expired advice, absence of advice, and historica
advi ce retained for diagnostics or local policy. Exposing
operational state that conflates these conditions can lead to

i ncorrect operational decisions or msleading telemetry.

Logging and telenmetry related to path changes can al so introduce
privacy considerations if correlated too precisely across interfaces,
net wor ks, or access changes. |Inplenentations ought to apply ordinary
care when exporting such data.

10. Future Work

Thi s docunent focuses on single-path QU C connection mgration

Rel ated topics that may merit future work include multipath cases,
interaction with application-|level adaptation |ogic, and handling
when a connection later returns to a previously used path. These
topics are intentionally left outside the present scope.

11. | ANA Consi derations
Thi s docurment has no | ANA acti ons.
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