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1. Introduction

Dat a-i ntensi ve applications always demand hi gh- speed data
transm ssi on over WANs such as scientific research, academ a,
education as discussed in [I-D.kcrh-hpwan-state-of-art] and other
applications in public networks as per

[1-D. yx-hpwan-uc-requirenments-public-operator]. The specific HP-WANs
applications mainly focus on job-based tinmely transm ssion over |ong-
di stance WANs and hi gh-throughput with efficient use of capacity is
the fundamental requirement for HP-WAN. But it faces the chall enges
such as poor convergence speed, |ong feedback | oop, and unschedul ed
traffic as per [I-D.xiong-hpwan-problem statenent].

[1-D. xhy-hpwan-franmework] defined a franework to enabl e the host -and-
networ k col l aboration for the high-speed and hi gh-throughput data

Xiong, et al. Expi res 8 January 2026 [ Page 2]



I nternet-Draft Signaling Solution for HP-WAN July 2025

2

2

2

transm ssi on.

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

Conventions used in this docunent
1. 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

2. Term nol ogy

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

The Rate Negotiation Policy for Host-network Coll aboration

As per [I-D. xhy-hpwan-franmework], HP-WAN franework proposes to
enhance the congestion control for the host and network col | aboration
especially the rate negotiation. It is required to guarantee the
completion tinme of the traffic based on the different rate policy.
The host-network col | aboration includes:

* 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 resources reservation upon different tine franes
defined by quota. The nodes need to subtract the resource quota
within the time frames, but not reserve it while the traffic in
the network are still sharing the resources. The subtraction
result will be viewed as the resources constraints for the
admi ssion control. The request will be accepted when the rate-
based resource quota reservation is succeed, otherwise, it will be
rej ect ed.

* 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.
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3.1. 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 m ninumrate negotiation, the client
could transmt the job-based flows at a sending rate not |ess than
the mininumrate.

The minimumrate can be conputed as foll ow ng:
* 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.

3.2. 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 maxi numrate
negotiati on policy. The network inplenents the admi ssion control
based on the maxi mumresource quota reservation at the bottl eneck
nodes al ong the path. The acknow edgenent of the maxinumrate
negotiation, the client could transmt the job-based flows at a
sendi ng rate not greater than the maxi numrate.

The maximumrate of a flow on a specific link is related to the link
bandwi dt h and the nunber of aggregated traffic flows. Wen nore
flows 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 ow ng:
*  Max-rate = a*Bandw dt h/ Fl owNunber

a is an expansion coefficient which is set based on network buffer
i nfornation.
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For exanple, if the the bandwi dth of the bottleneck node is 10G a is
1.5, and two fl ows aggregates through this node, the maxi mumrate
will be 1.5*10G 2=7.5Cps. The client could transfer this job with
rate no greater than 7.5Gips within the tinme frane.

3.3. Constant Rate Negotiation

As per [I-D.xhy-hpwan-framework], 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 along the path. The
acknow edgenent of the constant rate negotiation, the client could
transmt the job-based flows at a sending rate according to the
negoti ated constant rate or optinmal rate range.

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

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

4. 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
foll owi ng secti ons.

4.1. 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. Dynami c resources quota reservation
signaling al ong network nodes can be achieved within the network.
The workflow is shown in Figure 1.

* The requests of scheduled traffic will be signaled through P2P

signaling fromthe client to the edge node carrying the traffic
pattern and job-based requirenents.
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* The edge node will configure the rate policy, conmpute the
negoti ated rate and resource quota, and performtraffic
scheduling. And it will also initial the resources quota
reservation signaling in the network to performthe adm ssion
control at the nodes along the path. The edge node will send the
negotiated rate after the traffic is acknow edged or updat ed.

* The client will notify the edge node when the data transmission is
compl eted. The resources quota will be rel eased and
acknow edgenent is cancel ed.

| dient | | Edge Node | | Transit Node| | Edge Node
Fom e oo -+ Fomm - - Fomm - - + Fomm - - Fom e e - - + Fomm - - Fomm - -
I I I
| Request (traffic pattern) | |
R R T T >| *Rate negotiation
| *Traffic scheduling]|
| *Admi ssion contro

I

I

I
I I
I I
| | *Reserve resource quota |
| Acknow edgenent | <o Sl < >|
| (negoti ated rate) | | |
R CEEEEERREEEE T | | |
| New Request | | |
| oo > | |
| Updat e(negoti ated rate) | | |
| <o | | |
| Notification(conpletion) | | |
I T >| *Rel ease resource quota |
| Acknow edgenment (cancel ) |<................. S| <o >|
| <o | | |
I I I I
Vv Vv Vv Y,
R R E T S| >|

P2P signaling between client Quat o Reservation signaling
and network edge node al ong networ k nodes

Figure 1 Stitching signaling
4.2. Hop-by-hop signaling
The host-network col | aboration signaling can be inplenented as hop-
by-hop signaling (e.g.RSVP). It can be end-to-end provisioned al ong

the path fromclient, edge nodes, network nodes and server. The
wor kflow i s shown in Figure 2.
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* The client configures the rate policy and conputes the negoti ated
rate and the resource quota based on the traffic requirenments of
the job. And it will also initial the resources quota reservation
signaling to performthe adm ssion control hop-by-hop al ong the
pat h.
* The client will release resources quota when the data transm ssion
is conpl et ed.
S SRR + S + S + S +
oo o +
| dient | | Edge Node | | Transit Node | | Edge Node
| Server |
Fom e oo -+ Fomm - - Fomm - - + N N + Fomm - - Fomm - - +
Fomm e -+
| *Rat e negoti ation |
I
| *Admi ssion contro
I
| *Reserve resource quota
|
I e R R I T R S| <----meam--
____>|
I I I I
I
| *Rel ease resource quota
|
I e R R I T R S| <----meam--
____>|
II I I I
Vv Vv Vv Y
Y,
R i e
___>|
Hop- by-hop signaling along the client, network nodes and server
Fi gure 2 Hop-by-hop signaling
4.3. Overlay signaling

The host-network col | aboration signaling can be inplenented as
overlay signaling to alleviate the operational and scalability
issues. It can be end-to-end signaling (e.g. RSVP-TE) provisioned
along the path fromclient, bottleneck nodes, and server. It wll

| argely inprove the hop-by-hop signaling through TE technol ogi es su
as Segnent Routing (SR), network slicing and RSVP-TE approaches. |
only needs to performresource quota reservation-based admni ssion
control at ingress and egress edge nodes and bottl eneck nodes. The
wor kfl ow i s shown in Figure 3.

* The requests of scheduled traffic will be signaled through overl
signaling fromthe client to the edge node carrying the traffic
pattern and job-based requiremnents.

* The edge node will configure the rate policy, compute the
negotiated rate and resource quota, and performtraffic
scheduling. And it will also initial the negotiated rate-based

ch
t

ay

traffic engineering to establish the TE tunnels. And the overlay

signaling will be replaced to the resources quota reservation
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signaling in the network to performthe adm ssion control at the
edge nodes and bottl eneck nodes al ong the path. The edge node
will send the negotiated rate after the traffic is acknow edged or
updat ed (when new requests are received).

* The client will notify the edge node when the data transmi ssion is
compl eted. The resources quota will be rel eased and
acknow edgenent is cancel ed.

S SRR + S + S + S +
T +
| dient | | Edge Node | | Bottl eneck Node| | Edge Node |
| Server |
Fom e oo -+ Fomm - - Fomm - - + N N + Fomm - - Fomm - - +
Fomm e -+

|
| Request (traffic pattern) | | |

I T >| *Rat e negotiation | |
| | *Traffic scheduling| |

| | * Admi ssi on contr ol |

| | *Reserve resource quota | Request
| Acknow edgenent R S R TP R
R >|
| (negotiated rate) | | | Acknow edgem
ent | Acknowl edg
ement
R T | *Negoti ated rate-based traffic engi neering|
I
| | <#H#HHH#HBHHHHH PR HH TR > |
I
| New Request | | |
I
R EEREEEEEEEEE > | |
| Updat e(negoti ated rate) | | |
I
S | | |
| Notification(conpletion) | | |
I
I T >| *Rel ease resource quota | Notificatio
n
| Acknowl edgenent (cancel ) |<----------------- R L R
[ >|
I e E T | | | Acknow edgem
ent |
| I I I I
Y, Y, Y, Y
Vv
I e e T P
R >|

Overlay signaling along the client, edge nodes, bottleneck nodes and server

Figure 3 Overlay signaling



5. Instantiation with RSVP Extensions

RSVP protocols can be instantiated to inplement 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, resource quota reservation and rel ease
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5.1. (bjects Extensions
5.1.1. Traffic Pattern (hject

Thi s docunent proposes the Traffic Pattern Object to carry the
traffic pattern and job-based requirenents, such as traffic
characteristic paraneters.

The format of Traffic Pattern Cbject is shown in Figure 4.

0 1 2 3

01234567890123456789012345678901
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Job ID |
B i s T T i i o S o T Ji I
| Start Time(s/ns) |
R e s T o T S R El ok i R e e S S e o o s
| Conpl eti on Ti me(s/ ns) |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Dat a Vol une (GB) |
B i s T T i i o S o T Ji I

Figure 4 Traffic Pattern Object

Job ID: 32bits, indicates the identifier of the Job.

Start Tinme: 32bits, indicates the tine when it starts to transmt the
flows.

Conpl etion Time: 32bits, indicates the deadline tinme when it requires
to conplete the transm ssion.

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

5.1.2. Rate hject
Thi s docunent proposes the Rate Cbject to carry the negotiated rate

whi ch is acknow edged. The format of Rate Object is shown in
Fi gure 5.
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0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Job I D |
i i i T i I S i e s o o i i
| 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: 32bits, indicates the identifier of the Job.

Rate Policy: 32bits, indicates the type of the rate policy such as
m ni num maxi mum and optinmal rate policy.

optional TLVs: variable length and nultiple TLVs can be carried when
multiple intervals are conputed. The Tinme frane TLV is shown in
Fi gure 6.

0 1 2 3
01234567890123456789012345678901
i s T S i i T S A b e ok
| Rat e(bit/s) |
i e e R e s o i e b i o i N S S
| Start Ti me(s/ ns) |
e o I e e ol i I T T T S S e e e e i i ol it T R R
| End Ti me(s/ ns) |
e L i i T e R th o i R SR S
Figure 6 Tinme frane TLV

Rate: 32bits, indicates the value of negotiated rate.

Start Tine: 32bits, indicates the start time of the time framne.

End Time: 32bits, indicates the end tine of the tine frame.
5.1.3. Qota Object

Thi s docunent proposes the Quota Object to carry the resources quota
informati on. The format of Quota (hject is shownin Figure 7.
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0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Length (bytes) | Class Num | C Type |
R e s T o T S R El ok i R e e S S e o o s
I Job 1D |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Rate Policy | Rat e |
B i s T T i i o S o T Ji I
| Quota Type | Time Unit Type |
R e s T o T S R El ok i R e e S S e o o s
| Start Tine |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| End Ti nme |
B i s T T i i o S o T Ji I
~ optional TLVs ~
R e s T o T S R El ok i R e e S S e o o s

Figure 7 Quota Object

Job ID: 32bits, indicates the identifier of the Job.

Rate Policy: 16bits, indicates the type of the rate policy such as
m ni mum nmaxi rum and optinmal rate policy.

Rate: 16bits, indicates the value of negotiated rate.

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

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

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

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

5.1.4. Quotaconf Ohject
Thi s docunent proposes the Quotaconf Object to carry the

configuration and notification of quota information. The format of
Quot aconf Object is shownin Figure 8.
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0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Lengt h (bytes) | Cass Num | C Type |
T S S T i o S S e i e S I S i S
| reserved AR

I i I S s S

~ Receiver I P list ~

B i s T T i i o S o T Ji I
Fi gure 8 Quotaconf hject

R 1bit, when it is set to 0, it indicates the succeed of quota
reservation, otherw se indicates failure.

C. 1bit, when it is set to O, it indicates releasing the quota,
otherwise it is not required. Receiver IPlist: variable, it
i ndi cates the | P addresses of the nodes which should configure to.

5.2. Messages Extensions
Thi s docunent proposes the new nessages or reuse the existing
messages to achieve the communication of signaling. The format of
the new nessages is shown in Figure 9.

0 1 2 3
01234567890123456789012345678901

B i s T T i i o S o T Ji I
| Ver | Flags | Message Type | RSVP Checksum |
T o i T S A S
| Send TTL | Reserved | RSVP Length |
T S T S S T S i s S S S S S

Fi gure 9 RSVP Message Header
5.2.1. JobRequest Message

The JobRequest nessage with new Message Type (TBDl) can be used for

j ob-based request and quota reservation request. The client can send
the JobRequest nessage and the Traffic Pattern Object nust be
included. The edge node can send quota reservation request and the
Quota (bj ect mnust be included.

The quota reservation response nessage adds a Response nessage
conveyi ng success or failure status. The quota rel ease request
message i ntroduces a Cancel nessage containing quota rel ease details,
whil e the quota rel ease response nmessage incorporates a Response
message i ndi cating success or failure acknow edgnent.
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5.2.2. JobResponse Message

The JobResponse nessage with new Message Type (TBD2) can be used for
j ob-based acknow edgenent and quota reservation response. The edge
node can send JobResponse nmessage with the Rate object included when
the traffic is acknow edged. The transit nodes can send JobResponse
message to the upstream node with the Quotaconf object included when
the adnission the rejected. And the edge node can send JobResponse
message when the adm ssion the accepted.

5.2.3. JobUpdate Message

The JobResponse nmessage with new Message Type (TBD3) can be used for
j ob-based update with the Rate object included with new rate rel ated
par ameters

5.2.4. JobNotify Message

The JobResponse nmessage with new Message Type (TBD4) can be used for
j ob-based notification to indicate the traffic transnmission is
compl et ed.

5.2.5. JobCancl e Message

The JobResponse nmessage with new Message Type (TBD5) can be used for
j ob-based cancel ation to indicate the acknow edgenent is cancel ed.

6. Considerations for the Centralized Sol ution

As per [I-D. xhy-hpwan-franework], 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 traffic patterns of
hi gh- speed flows and the network will reserve the correspondi ng
resource quota and performthe adm ssion control based on the
capacity of network nodes.

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.
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7.

9.

9.

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 nechanisns.

It is also required to create the trusted rel ati onship between the
clients and the network. The network needs to perform quot a-based
resource conputation and reservation based on authentication
(e.g.[RFC2747] and [RFC3097]) and authorization (e.g.[RFC6749]).

I ANA Consi derations
TBA.
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