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Abst r act

Thi s docunent proposes RSVP extensions for rate-based resource quota
to enabl e dynam c resource reservation, achieving effective rate
control in multi-flow data transmi ssion.

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 (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/.

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 3 Septenber 2026.
Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

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 wi thout warranty as described in the Revised BSD License.
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1. Introduction

The increasi ng nunber of job-based applications (e.g., Al/HPC, video
conferencing, cloud ganm ng) demand for high-throughput, |owlatency
communi cati ons over WANs. To ensure efficient transm ssion of these
services in the network and avoid congestion, the network can
establish tunnels and reserve resources based on the requirenents,
guar ant eei ng hi gh-throughput transm ssion within the job’s conpl etion
time.

A job deconposed into multiple tasks for parallel transm ssion
results in the concurrent transmssion of nmultiple flows.

Tradi tional congestion control nechani sns inplenmented on hosts | ack
rate controls, resulting in unbounded rate adjustnents. The static
resource allocation nethods can provide QoS guarantee to imgrate the
congestion for the job. But in multi-flow comunications, network
bandwi dth is shared among nmultiple flows, |eading to suboptinal
performance, including slowflow (tailing) and throughput degradation
as foll ows.

*Slowflow tailing: when one fl ow experiences congestion, it can
del ay ot hers.

*Thr oughput inefficiency: static bandwidth allocation for nulti-flows
may over/under-utilize resources

*Lack of synchronization: multi-flows may arrive with different
del ays, disrupting the synchronization of group conmmuni cation

The network shoul d provide efficient resource reservati on nechani sns

at nodes along the path. This is not bandwi dth allocation but rather
quot a reservation, which can be used for admi ssion control. Quota is
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expressed as a vector of resource quantities (bandw dth, buffer,
queue, etc.) for a given tine frame. The network can make dynam c
resource reservation for different time franes defined by quota. The
net wor kK nodes can reserve resource quota based on rate control for
each flow. For exanple, it could reserve the m ni mum bandw dth quota
to guarantee the mininumrate of multiple fl ows and schedul e dynam ¢
resources to achi eve the maxi mumrate.

Thi s docunent proposes RSVP extensions for rate-based resource quota
to enabl e dynam c resource reservation, achieving effective rate
control in multi-flow data transni ssion

2. Conventions Used in This Docunent
2.1. Abbreviations and Term nol ogy
Thi s docunent uses the follow ng term nol ogy:

Resource Quota: A vector of resource quantities (bandw dth, buffer
queue, etc.) for a given tine frane.

2.2. Requirenents Language

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

3. RSVP Signalling for Rate-based Resource Quota Reservation

The network needs to performthe adnmi ssion control based on avail abl e
capacity after receiving the flow transm ssion request. The request
wi |l be accepted when the rate-based resource quota reservation
succeeds; otherwise, it will be rejected. Wen the network reserves
the resource quota based on the minimumrate of the flow and
schedul ed the resource based on the maximumrate, the traffic can be
transmitted within the controlled range of rates to guarantee the
completion time and the throughput among multiple flows.

The network perforns dynanic resource reservation for different tine
franes defined by quota as follows.

* The ingress node sends Path nessage to request the resource quota
whil e carrying the Quota hject (Section 4.1.1) to indicate the
required resource (e.g., bandw dth, buffer, queue) within a tine
frane. The resource quota can be conputed based on the mnini mum
rate of the flow
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* The transit node receiving a Path nessage needs to check the
resources allocated for the service and transfer it to the next
node. \Wen the remaining resources are not enough for the
requested quota, it needs to reply with a PathErr nessage.

* The egress node receiving the Path nessage needs to check the
out put resources and return a Resv message carrying the Quota
hj ect (Section 4.1.1) and RateControl Object (Section 4.1.2) to
indicate the maxinumrate of the flow

* The network nodes receiving the Resv nessage need to reserve the
resource quota within a time frame, but not allocate it while the
traffic in the network is still sharing the resources. For
exanpl e, the nodes need to subtract the resource quota within the
time franes and the subtraction result will be viewed as the
resource constraints for adm ssion control

* The egress node may send a Notify nessage carrying RateContro
oj ect to update the maxinumrate of the flow

* \When the data transmission is conpleted, the resource quota wll
be rel eased with PathTear and ResvTear nessages.
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Figure 1 RSVP Signaling for Rate-based Resource Quota Reservation
4. RSVP Extensions
4.1. (bjects Extensions
4.1.1. RateControl nject

Thi s docunent proposes the RateControl (Cbject to carry the rate
i nformati on which is acknow edged by the egress node. The fornat of
the RateControl Cbject is shown in Figure 2

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Length (bytes) | Class Num | C Type |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| M n- Rat e |
i T s i o S i i S R I S I S S S M
| Max- Rat e |
B T S i T s i i e e SEI S

Figure 2 RateControl hject
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M n-Rate: 32bits, indicates the mnimumrate for the flow
Max- Rate: 32bits, indicates the maximumrate for the flow
4.1.2. CQuota Ohject

Thi s docunent proposes the Quota Object to carry the resource quota
information. The format of the Quota (bject is shown in Figure 3.

0 1 2 3

01234567890123456789012345678901
R i T I e T S S e S TR S T e i I S e S e e e e o o
| Length (bytes) | Class Num | C Type |
i T s i o S i i S R I S I S S S M
| Quota Type | Time Unit Type |
B T S i T s i i e e SEI S
| Start Time |
R i T I e T S S e S TR S T e i I S e S e e e e o o
| End Time |
i T s i o S i i S R I S I S S S M
~ optional TLVs ~
B T S i T s i i e e SEI S

Figure 3 Quota Object

Quota Type: 16 bits, indicates the type of resource quota, including
the bandwi dt h, buffer, queue, CPU size, etc.

Time Unit Type: 16 bits, indicates the type of tinme unit, including
second, mcrosecond, mllisecond, and m nute.

Start Tinme: 32 bits, indicates the start tine of the tinme frane.
End Tinme: 32 bits, indicates the end tinme of the tine frane.

optional TLVs: variable length and nultiple TLVs can be carried to
i ndi cate the resource quota.

0 1 2 3

01234567890123456789012345678901

B T S i T s i i e e SEI S

| Bandwi dt h |

T S e S i i SR SR S et i i
Figure 4 Bandwi dth Quota TLV

Bandwi dth: 32 bits, indicates the bandw dth quota which is reserved
for the flow
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Ti mesl ot/ Cycl e |
i i i T i I S i e s o o i i

Figure 5 Time-based Quota TLV

Ti mesl ot/ Cycle: 32 bits, indicates the tinme-based quota which is
reserved for the flow

0 1 2 3
01234567890123456789012345678901
i T s i o S i i S R I S I S S S M
| Queue ID |
B T S i T s i i e e SEI S

Figure 6 Queue Quota TLV

Queue ID: 32 bits, indicates the queue quota which is reserved for
the flow.

0 1 2 3
01234567890123456789012345678901
i R L s e T e R h th s i S SR N S
| Buf f er |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S

Figure 7 Buffer Quota TLV

Buffer: 32 bits, indicates the buffer quota which is reserved for the
flow.

0 1 2 3

01234567890123456789012345678901

B T S i T s i i e e SEI S

| CPU si ze |

R i T I e T S S e S TR S T e i I S e S e e e e o o
Figure 8 CPU Quota TLV

CPU Size: 32 bits, indicates the CPU quota which is reserved for the
flow.

5. Security Considerations
The security considerations specified in [ RFC2205] and [ RFC4860]

apply to this docunent. In addition, [RFC4230] and [ RFC6411] provide
useful guidance on RSVP security nechani sns.
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The network nodes need to perform quot a-based resource computation
and reservation based on authentication (e.g.,[RFC2747] and
[ RFC3097]) and authorization (e.g.,[RFC6749]).

6. | ANA Consi derations
TBA.
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