hpwan Q Xiong

I nternet-Draft X. Zhu
I ntended status: Standards Track ZTE Corporation
Expires: 3 Septenber 2026 C. Lin
New H3C Technol ogi es

2 March 2026

Signaling Solution for HP-WAN
dr aft - xi ong- hpwan- si gnal i ng-sol uti on-01

Abst ract

Thi s docunent proposes a technical solution for the host-network

col | aboration signaling to enhance the congestion control in Hi gh-
Performance Wde Area Networks (HP-WAN). It al so describes the RSVP
extensions as an instantiation of this signaling solution.

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 (I ETF). Note that other groups may 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 num of six nonths
and nmay 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
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents 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.

Xiong, et al. Expi res 3 Septenber 2026 [ Page 1]



I nternet-Draft Signaling Solution for HP-WAN

Tabl e of Contents

1. Introduction

2. Conventions used i n th| s document
2.1. Requirenments Language .
2.2. Termnol ogy .

3. Job-based Host - network Ool I abor atl on

4. The Rate Negotiation Policy for Host- netWork Col I abor atl on.

4.1. Mnimm Rate Negoti ati on
4.2. Maxi num Rate Negotiation
4.3. Constant Rate Negotiation . .
5. Host-network Col | aboration signaling
5.1. Stitching signaling . .
5.2. Overlay si gnal ing . .
6. Instantiation with RSVP Ext enS| ons

6.1. (bjects Extensions
6.1.1. Job Object
6.1.2. Traffic Pattern OOject
6.1.3. Rate nject L
6.2. Message Extensions
6.2.1. JobRequest Message
6.2.2. JobAcknow edgenent l\/bssage
6.2.3. TaskRequest Message .
6.2.4. TaskResponse Message
6.2.5. TaskUpdate Message
6.2.6. JobNotify Message .
6.2.7. JobCancel Message . . .
7. Considerations for the Centrali zed SoI ut| on .
8. Security Considerations .
9. | ANA Consi derations .
10. References

10. 1. Nor mati ve Ref erences
10. 2. Informati ve References .
Aut hors’ Addr esses

1. Introduction

Dat a-i nt ensi ve applications, such as scientific research,
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academ a,

and education, always demand hi gh-speed data transm ssion over WANs,
as discussed in [I1-D. kcrh-hpwan-state-of-art] and ot her applications

in public networks as per

[1-D. yx-hpwan-uc-requirenents-public-operator]. HP-WAN applications
mai nly focus on job-based tinmely transmi ssion over |ong-distance
WANs. High throughput with efficient use of capacity is the
fundanmental requirenent for HP-WAN. However, HP-WAN faces chal | enges
such as poor convergence speed, |ong feedback | oop, unschedul ed

traffic and nmulti-flow concurrent transm ssion as per

[1-D. xi ong- hpwan- probl emstatenent]. [I-D.xhy-hpwan-framework]
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defines a franmework to enabl e the host-and-network col | aboration for
hi gh- speed and hi gh-t hroughput data transm ssion

Thi s docunent proposes a technical solution for the host-network
col l aboration signaling to enhance the congestion control in HP-WAN
It al so describes the RSVP extensions as an instantiation of the
signaling solution

2. Conventions used in this docunent
2.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "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

2.2. Terminol ogy

Thi s docunent uses the terns defined in [I-D. kcrh-hpwan-state-of-art]
and [I-D. xi ong- hpwan- pr obl enmt st at enent].

3. Job-based Host-network Col |l aboration

The requirenent for Host-network coll aboration originates fromthe
transm ssi on demands of intelligent computing jobs over WANs. The
network can establish the tunnels based on hosts’ demands, reserve
resources, and ensure high-throughput transm ssion of jobs workl oads
within their conpletion deadlines. The definitions of Job and Task
are as foll ows.

* Job: An intelligent conputing service and a single Job is
deconposed into nmultiple tasks for parallel transm ssion over the
WAN.

* Task: A peer-to-peer (P2P) network transm ssion task triggered by

intelligent conmputing or data transm ssion. Each task corresponds
to a long-lived traffic flow
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For HP-WAN, the host-network coll aboration can be divided into two
phases: job-based tunnel establishment and task-based resource
schedul i ng. Job-based tunnel establishment indicates that the per-
job traffic engineering (TE) tunnel setup is triggered by the
intelligent conputing Job fromthe hosts. For exanple, a Job
schedul er triggers one or nore hosts to initiate tunnel establishnent
toward the network based on job's requirenments. Task-based resource
scheduling refers to the dynam c tunnel resource utilization for
concurrent tasks based on rate control

4. The Rate Negotiation Policy for Host-network Collaboration

As per [I-D. xhy-hpwan-franmework], HP-WAN franework proposes to
enhance the congestion control for the host and network coll aboration
especially the rate negotiation. It is required to guarantee the
conpletion tinme of the traffic based on different rate policies. The
host - networ k col | aborati on incl udes:

* The host needs to send job-based requests to the network to
negoti ate the sending rate before data transnission;

* The network needs to schedul e the requests and performthe
adm ssion control based on avail able capacity. The network
performs dynam c resource reservation across different tinme franes
defined by quota. For exanple, the nodes need to subtract the
resource quota within the tine frames, but not allocate it while

traffic in the network is still sharing the resources.
The subtraction result will be viewed as the resource constraints
for admission control. The request will be accepted when the

rat e- based resource quota reservati on succeeds; otherwise, it wll
be rejected.

* After the acknow edgenent of the rate negotiation, the client
could transmit the job-based flows at a sending rate based on the
rate policy.

4.1. Mnimm Rate Negoti ation

As per [I-D.xhy-hpwan-framework], the host will request the network
to provide the mninmumresource guarantee in nmninmumrate negotiation
policy. The network inplenments the adm ssion control based on the

m ni mum resource quota reservation at the nodes al ong the path.

After the acknow edgenent of the mininumrate negotiation, the client
could transmt the job-based flows at a sending rate not |ess than
the mninumrate.

The minimumrate can be conputed as foll ows:
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* Mn-rate = Fl owsi ze/ (Conpl eti onTi me-StartTi ne)

For exanple, the client requests to transfer the job with 10G data
volunme from 10s to 20s. The mninmumrate will be 10G (20s-

10s) =1CGops. The network will subtract 1G bandwi dth quota from 10s to
20s and the admission of this job is accepted. The client could
transfer this job with rate no | ess than 1Gops.

4.2. Maxi mum Rate Negoti ati on

As per [I-D.xhy-hpwan-framework], the host will request the network
to provide an upper limt for resource guarantee in nmaxi numrate
negoti ati on policy. The network inplenents the adm ssion control
based on the maxi num resource scheduling at the edge node of the
path. After the acknow edgenent of the maxi numrate negotiation, the
client could transmt the job-based flows at a sending rate not
greater than the naxi mumrate.

The maximumrate of a flow on a specific link is related to the Iink
bandwi dt h and the nunber of aggregated traffic flows. Wen nore

fl ows are aggregated, the maxi mumrate of each individual flow
decreases. Conversely, with fewer aggregated flows, each flow can
achi eve a higher naximumrate, ensuring the buffer does not overfl ow
and congestion is mitigated. Miltiple hops along the path could
calculate a set of maximumrates, the negotiated maxinumrate for a
flow transmitting along the path is the m ninmumvalue within the
maxi mum r at es.

The maxi mumrate can be conputed as foll ows:
*  Max-rate = a*Bandw dt h/ Fl owNunber

a is an expansion coefficient which is set based on network buffer
i nfornation.

For exanple, if the the output bandw dth of the edge node is 10G a
is 1.5 and two flows aggregate through this node, the maxinumrate
will be 1.5*10G 2=7.5Cps. The client could transfer this job with
rate no greater than 7.5CGps within the time frane.

4.3. Constant Rate Negotiation

As per [I-D. xhy-hpwan-franmework], the host will request the network
to provide constant resource reservation for high-speed data to
guarantee optinmal rate transm ssion in constant rate negotiation
policy. The network inplenments the adm ssion control based on the
constant resource quota reservation at the nodes al ong the path.
After the acknow edgenent of the constant rate negotiation, the
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client could transnmit the job-based flows at a sending rate according
to the multiple negotiated constant rates within corresponding tinme
franes.

The constant rates can be conmputed as the mninumrate or the
controller could perform high-Ievel resources planning and allocate
optimal rates for the time franes with nultiple intervals.

For exanple, the constant rates could be like {(10s~20s, 10Gops),
(20s~30s, 2Ghps) }.

5. Host-network Col | aboration signaling

As per [I-D.xhy-hpwan-framework], the negotiated rate-based
congestion control can be enabled through host-network coll aboration
signaling. There are several options for the signaling procedures as
described in the foll owi ng sections.

5.1. Stitching signaling

The host-network col | aboration signaling can be inplenented as
stitching signaling between host-network and in-network. The P2P
signaling (e.g., GRASP and RSVP) can be provisioned between the
client and the network edge node. Dynamic resource

quot a reservation signaling al ong network nodes can be achi eved
within the network. The workflow is shown in Figure 1.

* The requests of jobs will be signaled through P2P signaling from
the client to the edge node carrying the job-based requirenents.

* The edge node and perform adm ssion control while triggering the
network to establish the TE tunnel for the job. The edge node
will send the success or failure for the acknow edgenent result.

*  The requests of scheduled traffic will be signaled through P2P
signaling fromthe client to the edge node carrying the traffic
requi renents of tasks

* The edge node will configure the rate policy, conpute the
negotiated rate, and initiate the rate control and resource
schedul i ng based on the resources of the established TE tunnel and
the edge nodes. It will reply with the rate information for the
task when the resource quota is successfully reserved. It wll
al so notify the client when the resource quota is updated.

* The client will notify the edge node when the data transmission is

conpl eted. The network resources will be released and the
acknow edgenent is cancell ed.
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| JobRequest |

| (j ob paraneters) |
I >| * Admi ssion contro
ISR | <...*Job-based traffic engineering...>
| JobAcknow edgenent |
| (success or failure)
I
| TaskRequest |
| (traffic pattern) |
I e T >| *Rat e negoti ati on

I
I
I
I
I
I
I
I
I
I
I
|
| TaskUpdat e | |
I
I
I
I
I
I
I
I
Vv
I

| TaskResponse | *Rate control and resource scheduling

| (negotiated rate) | <...*Reserve the resource quota...... >

| <o |

| (negotiated rate) | <...*Update the resource quota....... >

ISR

| _ o

| JobNoti fy(conpl etion)|

-------------------- >|

| JobCancel (cancel) | <...*Rel ease the network resources...>

SR LR I

I I

Vv Vv

I > >
P2P signaling between client Rat e- based traffic engineering

and network edge node al ong network nodes

Figure 1 Stitching signaling
5.2. Overlay signaling

The host-network col | aboration signaling can be inplenented as

overlay signaling. It can be end-to-end signaling (e.g., RSVP)
provi sioned al ong the path fromclient, network nodes, and server
The rate-based traffic engineering al ong network nodes will be

triggered as underlay signaling. The workflowis shown in Figure 2
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E - + e + e + -
-+
| dient | | Edge Node | | Edge Node | | Server
I
Fo- oo - -+ +--mna +--mna + +--mna +--mna + S
-+
| JobRequest |

| (j ob paraneters) |

I T >| * Adm ssi on contro
| | <...*Job-based traffic engineering...>
| JobAcknow edgenent |

I I

I I

I I

I I

| JobRequest |

| (success or failure) | SR >|
ISR | | JobAcknow edgenent |
I I I I
| TaskRequest | | |
| (traffic pattern) | | |
R >| *Rat e negotiation | |
| TaskResponse | *Rate control and resource scheduling | |
| (negotiated rate) | <...*Reserve the resource quota...... R e T >|

| TaskResponse |

| <---mmmmem e | | TaskRequest |
| TaskUpdat e | |
| (negotiated rate) | <...*Update the resource quota....... >| |
| <--mmmmmmmee e I I
I I I I
| JobNoti fy(conpl etion)| | |
———————————————————— >| | JobNot i fy |

| JobCancel (cancel) | <...*Rel ease the network resources... > <---------------- >|
IR | | JobCancel |
I I I I
\Y \Y \Y \Y

| < >|
Rat e- based traffic engi neering al ong network nodes
I i e e >|

Overlay signaling along the client, edge nodes and server
Fi gure 2 Overlay signaling
6. Instantiation with RSVP Extensions

RSVP protocols can be instantiated to inplenment the host-network

col l aboration signaling. This docunent proposes the RSVP extensions
to achi eve the provisioning of the job-based request and

acknow edgenent, task-based request and response, task-based update
and job-based notification and cancellation. This docunment focuses
on the host-network coll aboration signaling including the P2P
signaling between client and network edge node and the overl ay
signaling along the client, edge nodes, and server. The procedures
and extensions for rate-based traffic engineering within the network
will be in a separate document as per

[1-D. xi ong-teas-rsvp-resource-quota] .
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6.1. (bjects Extensions
6.1.1. Job bject

Thi s docunent proposes the Job hject to carry the job-based
paraneters and requirenents, such as job ID, job size, job type, job
nmodel s and ot her paraneters.

The format of Job Ohject is shown in Figure 3.

0 1 2 3

01234567890123456789012345678901
T T S S S T e S S it S S i S S
| Job ID |
B i s T T i i o S o T Ji I
| Job Type |
T T i T i A S
| Job Size |
T T T S S e T e S e it S S S S S S
~ Job Model ~
B i s T T i i o S o T Ji I

Figure 3 Job nhject

Job ID: 32 bits, indicates the identifier of the job.
Job Type: 32 bits, indicates the type of the job.
Job Size: 32 bits, indicates the data size of the job.

Job Model : variable length, indicates the job nodel paranmeters such
as nmodel type, nodel conplexity and so on.

6.1.2. Traffic Pattern (bject
Thi s docunent proposes the Traffic Pattern Object to carry the
traffic pattern and task-based requirenments, such as traffic
characteristic paraneters.

The format of Traffic Pattern Gbject is shown in Figure 4.
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0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Job ID |
i i i T i I S i e s o o i i
| Task I D |

i e e R e o o e i ol S N B S
| Start Time(s/ns) |
B i s T T i i o S o T Ji I
| Conpl eti on Ti me(s/ ns) |
e L i i e e S  El th ok i R S
| Dat a Vol une (GB) |
i e e R e o o e T b i ol I N S o
Figure 4 Traffic Pattern Object

Job ID: 32 bits, indicates the identifier of the job.
Task ID: 32 bits, indicates the identifier of the task.

Start Tinme: 32 bits, indicates the tinme when it starts to transmt
the fl ows.

Conpletion Time: 32 bits, indicates the deadline tine when it
requires to conplete the transm ssion.

Data Vol ume: 32 bits, indicates the data volume of the job which
needs to transfer.

6.1.3. Rate nject

Thi s docunent proposes the Rate Object to carry the negotiated rate
whi ch is acknow edged. The format of Rate Object is shown in
Fi gure 5.

0 1 2 3

01234567890123456789012345678901
L e i S e I S ek i S N SR S
| Job ID |
B i s T T i i o S o T Ji I
| Task ID |
i I i S e S it SN DU DU SRS
| Rate Policy |
I i I S R e S S e S Sk
~ optional TLVs ~
B i s T T i i o S o T Ji I

Figure 5 Rate Object

Job ID: 32 bits, indicates the identifier of the Job and the task.
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Task ID: 32 bits, indicates the identifier of the task

Rate Policy: 32 bits, indicates the type of the rate policy such as
m ni mum maxi rum optimal rate policy and range of m ni nrum and
maxi mum

optional TLVs: variable length and nultiple TLVs can be carried based
on the value of rate policy.

When the optimal rate policy is selected, Tinme-Frane TLV is carried
and shown in Figure 6. Miltiple Tine-Frame TLVs can be carried when
multiple intervals are conputed with sonme particul ar rates.

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type | Length |
O e i o R i i I R S e o
| Rat e(bi t/s) |
i T s i o S i i S R I S I S S S M
| Time Unit Type |
B T S i T s i i e e SEI S
| Start Tine |
O e i o R i i I R S e o
| End Ti ne |
+

I S I ih (i S S U Y S T ST S ST S S S i S S S S e
Figure 6 Tinme-Frane TLV

Rate: 32 bits, indicates the optimal rate for the job or task to
transmt flows.

Time Unit Type: 32 bits, indicates the type of time unit, including
second, microsecond, mllisecond and m nute.

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

VWen the mninumrate policy is selected, Mn-Rate TLV is carried and
shown in Figure 7.

i I s I i i S SR S S S

| Type | Length |

i T s i o S i i S R I S I S S S M

| M n- Rat e/ M n- Bandw dt h |

B T S i T s i i e e SEI S
Figure 7 Mn-Rate TLV
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M n-Rat e/ M n-Bandwi dth: 32 bits, indicates the mninumrate or
bandwi dth for the job.

When the maximumrate policy is selected, Max-Rate TLV is carried and
shown in Figure 8.

T T S S S T e S S it S S i S S

| Type | Lengt h |

B i s T T i i o S o T Ji I

| Max- Rat e/ Max- Bandwi dt h |

T T i T i A S
Figure 8 Max-Rate TLV

Max- Rat e/ Max- Bandwi dt h: 32 bits, indicates the maxi numrate or
bandwi dth for the job.

When the range of minimumand maxinumrate policy is selected, Mn-
Rate TLV and Max-Rate TLV should be both carri ed.

6.2. Message Extensions
Thi s docunent proposes new nessages or reuses the existing nmessages
to achieve the signaling conmunication. The format of the new
messages is shown in Figure 9.

0 1 2 3
01234567890123456789012345678901

R o o e e i i e S S S s T S S S S e e ik i e R
| Ver | Flags | Message Type | RSVP Checksum |
T S I S it S S B S
| Send_TTL | Reserved | RSVP Length |
i T s i o S i i S R I S I S S S M

Fi gure 9 RSVP Message Header
6.2.1. JobRequest Message

The JobRequest message with new Message Type (TBDl) can be used for
j ob-based request. The client can send the JobRequest nessage and
the Job Object nmust be included. It will trigger the edge node to
performthe job-based traffic engineering within the network such as
establishing the TE tunnel and reserving the TE resources.

6.2.2. JobAcknow edgenent Message
The JobAcknow edgenent message with new Message Type (TBD2) can be
used for job-based acknow edgenent. The edge node can send

JobAcknow edgenent nessage with successful result when the job is
acknow edged.
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6.2.3. TaskRequest Message

The TaskRequest nmessage with new Message Type (TBD3) can be used for
t ask-based request. The client can send the TaskRequest nessage and
the Traffic Pattern Object nmust be included. It will trigger the
edge node to performthe rate control and resource scheduling based
on the TE tunnel.

6.2.4. TaskResponse Message

The TaskResponse nessage with new Message Type (TBD4) can be used for
t ask- based response. The edge node can send the TaskResponse nessage
conveyi ng success when the network reserves the resource quota for
the task. The Rate (bject nust be included to control the rate of
the traffic.

6.2.5. TaskUpdate Message
The TaskUpdate message with new Message Type (TBD5) can be used for
t ask- based update with the Rate Object included with new rate rel ated
par anet er s.

6.2.6. JobNotify Message

The JobNotify nessage with new Message Type (TBD6) can be used for
j ob-based notification to indicate the job transm ssion is conpl eted.

6.2.7. JobCancel Message

The JobCancel nessage with new Message Type (TBD7) can be used for
j ob-based cancel lation to indicate the acknow edgenment is cancell ed.

7. Considerations for the Centralized Sol ution

As per [I-D.xhy-hpwan-franmework], the host and the network could
interact and negotiate the sending rate due to the predictability of
jobs. The client will send the request with the job paraneters and
traffic patterns of high-speed flows and the network will reserve the
correspondi ng resource quota and performthe adm ssion control based
on the capacity of network nodes.
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10.

10.

If the network depl oynent is Software-Defined Network (SDN)
centralized architecture, the controller will performresource quota
reservati on and adm ssion control. For instance, for the SDN for
End-t o-end Networ ked Sci ence at Exascal e (SENSE) systemin Research
and Education (R&E) networks, the orchestrator and resource Manager
(RM have the capability of hierarchical planning and resource
reservation in the network. The orchestrator communi cates the
requests fromapplications and interacts with the RMfor resource
reservation.

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.

It is also required to create the trusted rel ati onship between the
clients and the network based on authentication (e.g.,[RFC2747] and
[ RFC3097]) and authorization (e.g.,[RFC6749]).

I ANA Consi derations
TBA.
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