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Abst r act

Thi s docunent describes the use cases and rel ated requirenments of
Massi ve Data Transmnission (MDT) in Hi gh Bandwi dt h-del ay Product (BDP)
Net wor k. The MDT framework enables efficient use of nighttine idle
bandwi dth to provi de services such as sanme-day or next-day delivery.
To neet these objectives, the systemintroduces a termnal -driven
intelligent paraneter optimzation nethod that adjusts |oca
configurations (e.g., disk 1/O N C bandw dth, TCP buffer) to match
transm ssion goals. This docunent outlines the end-to-end
architecture and key mechani sms including service identification and
traffic statistics, network |ayer |oad bal ancing, transm ssion
protocol optimzation, collaboration between term nal APP, network
devi ce and controller, etc.
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1. Introduction

Wth the continuous devel opnent of industries such as aut ononous
driving, Al intelligent conmputing, and enterprise cloud, the denmand
for massive data transm ssion across w de area networks from edge
data centers/enterprises to core data centers has becone

i ncreasingly conmon, and hi gher requirements have been put forward
for existing carrier network architectures.In particular, the

i npl ementation of the national "East-to-Wst Conputing Resource
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Transfer" strategy has significantly increased the frequency and
scal e of |l ong-distance data migration. Typical scenarios involve the
transfer of massive scientific conmputing data—such as irregularly
generated filmproduction materials, periodically uploaded
enterprise backup data, and daily astronom cal data fromfacilities
| i ke FAST—over thousands of kiloneters to intelligent conputing
centers located in western regions. These data flows are often
insensitive to real-tinme |atency but are highly sensitive to overal
delivery deadlines.

Taki ng the scenarios of superconputing and intelligent conputing as
exanpl e, data transm ssion usually includes two requirenents:

1) The transm ssion of training data between intelligent conputing
centers, superconputing centers, and between intelligent conputing
centers and superconputing centers is usually carried by optica
net wor ks due to hi gh bandwi dth requirenents and high connection
stability.

2) The transmission of training data and result feedback between
users and intelligent conmputing centers/supercomnmputing centers can
be carried through I P networks due to their strong suddenness and
cost sensitivity.

Wiile traditional private | eased |lines can support such Massive Data
Transmi ssion (MDT) demands with reliable bandwi dth guarantees, they
often involve rigid billing (e.g., daily/nmonthly rates), high costs,
and underutilized fixed capacity. As a result, they fail to nmeet the
flexibility requirenents for transmtting |arge-scale cold or sem -

cold data that prioritize cost efficiency and deadl i ne-based
delivery. This | eads many data providers to resort to physica
shi pnent of hard disks as a practical alternative.

To address these limtations, MDT is proposed as a flexible, tinme-
sensitive service nodel that utilizes idle network bandw dth (such
as during nighttine) to deliver large-scale data efficiently—
enabling offerings |ike sanme-day or next-day delivery guarantees.
Furt hernmore, termnal-side configuration (including disk type,
network interface card, and TCP buffer size) is found to
significantly affect transm ssion performance in high Bandw dt h-
Del ay Product (BDP) networKks.

This draft mainly describes the overall architecture of feasible

solutions for MDT in high BDP network, typical problens that may be

encount ered, and proposes potential solutions, including but not
limted to howto performl oad bal anci ng scheduling at the gl oba
| evel of the network to avoid the inmpact of nassive data
transm ssi on on existing network services; howto identify MOT
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services for traffic record and billing purposes; howto

optinize the congestion control algorithmof the transport |ayer
protocol to ensure that the throughput of TCP protocol can be

i mproved in | ong-di stance | ossy networks. Based on this, this draft
i ntroduces an architecture and supporting nechani sns for MDT
including: a terminal-driven intelligent paraneter tuning nethod
that dynamically adjusts |ocal configurations to neet transni ssion
goal s; adaptive transm ssion protocol optimzations (e.g.,
congestion control tuning); collaborative scheduling and deci si on-
maki ng nechani sns across endpoints, network controllers, and
transport devices.

1.1. Requirenents 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 all
capitals, as shown here

2. Massive data transm ssion in high BDP network

Figure 1 show schematic di agram of the network architecture of MDT in
hi gh BDP network, where key functional units include:

DC/ User APP: APP can be depl oyed on DC/ personal terminal devices,
whi ch can be traditional file transfer tools or custonized apps
devel oped for MDT scenarios, which inplenents enhanced functions
such as intelligent data conpression, intelligent partitioning,
encryption, etc.

Net work : exi sting service carrier networks of current operators, such
as netropolitan area networks, backbone networks, etc.

Control l er : exi sting network nmanagenent systemincludes controllers,
col l aborators, orchestrators, etc, responsible for real-tine
resource scheduling, configuration orchestration, and feedback | oops.
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Figure 1: Architecture of MDT in high BDP network

3. Use Cases and Requirenents

MDT service is a predictable tine-efficient service that requires
data transm ssion to be conpleted within a specified time, not
sensitive to transm ssion delay, but requires a considerabl e anpount
of network resources. Conpared with traditional Internet and private
line services, how to inprove transm ssion efficiency, achieve
service identification, conplete scheduling and billing for services
are key issues to be considered.

3.1. Service ldentification and Traffic Record

Li u,

Before starting transm ssion, the termnal client collects

envi ronnment al paraneters (disk speed, N C bandw dth, TCP buffer
size) and interacts with the controller to comunicate task

obj ectives (data volunme, conpletion tine). The controller wll
dynanmi cal |y adjust the network path calculation and private line
bandwi dt h based on transmi ssion requirenments and the current
avai l abl e I'ink resources of the network, and distribute the
configuration to network nodes.

After the transm ssion task is initiated, network devices need to be
able to identify MDT services and correspondi ng account infornmation
based on certain identifiers, performtraffic record, and report

the statistical results to the controller. The controller can get
the overall MDT usage of the network, as well as the specific
resource conpletion status for a particul ar user, and nake
correspondi ng strategy adjustnments. This feedback enables real -tinme
adjustnent and facilitates nmulti-path selection based on residua
bandwi dth rather than only | atency.

From the above use cases, it can be seen that the billing of MT
services and the scheduling and allocation of avail abl e bandw dth
resources in the current network require network devices to
recogni ze the current MDT services. APNID defined in [I-D.li-apn-
probl em st at ement - usecases] nay be a potential solution to neet the
identification requirenents of MDT service
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3. 2.

Load Bal ancing at Network Level

The bandwi dth requirement for MDT service is generally between 500M
10G and the launch of each service requires a huge consunption of
network resources. Wth the continuous increase of service

| aunchi ng, how to make reasonabl e use of network idle resources,

al | ocate gl obal network resources and data express tasks, and

m nimze the inmpact on existing services have beconme necessary

i ssues to consider.

The controller notifies the APP of avail abl e network resource

i nformati on, and the APP dynamically adjusts the data sending
strategy based on the avail able network bandw dth, and cooperates
with network devices to inprove the overall resource utilization of
the network. When the controller discovers a shortage of avail able
network resources or predicts a rapid growh in future network
traffic, it should notify the APP side in advance to nmake policy
adj ust nent s.

Instead of defaulting to shortest-latency paths, MDT optim zes for

hi ghest bottl eneck bandwi dth. For exanple, if two routes exist

bet ween Shanghai and N ngxi a—one with | ower |atency but 1Ghps

bottl eneck, and another with 5Gips bottl eneck—the MDT system prefers
the latter to mnimze transmission time. This route selection
strategy is influenced by application-level QS constraints, such as
delivery deadlines, which are translated into required average
throughput. The controller provides resource-aware path eval uations,
and the term nal selects paths that satisfy task goals under cost
constraints.

Thi s approach allows MDT services to nmaxi m ze bandwi dth utilization
during of f-peak hours, reduce transm ssion costs, and avoid
contention with | atency-sensitive services such as video streani ng
or real-tinme comuni cati ons.

3.3. Optimzation of Transmi ssion Protocols

Li u,

In nost scenarios, the two ends of MDT services need to cross a w de
area network, with a distance of over 1000 km RTT is in the tens of
M5 range, and there is a small amount of packet |oss in the network,
whi ch poses new challenges to the traditional TCP [ RFC7805].

Based on current test results, the traditional TCP congestion
control algorithm][RFC2581] may not achi eve the expected

transm ssion rate for MDT. Therefore, an efficient, secure
transm ssi on protocol that can adapt to the current network state
and resource status is needed to solve these problens. The current
net wor k satae, including bandw dth, congestion state, path, etc, can
be neasured by i ppm and other network state neasurenent
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technol ogi es. The network state can be carried by the ack of

transm ssion protocols (TCP or QU C) and al so processed in reciever
By using the network state information, the transm ssion protocols
can achi eve congestion control and traffic control to optimze the
net wor k t hr oughput .

A key innovation is dynam ¢ adjustnent of the TCP buffer size using
an iterative algorithm The system conpares the actual average
throughput Ro with the target throughput, and iteratively adjusts
buffer size until the transm ssion conpletion tinme nmeets the
requirenment. Cost estimation is also incorporated, using the
formula: C= gt + B/ 50MB, where B is the unit tine cost, and
T is the per-50MB bandwi dth cost. These paraneters are selected from
envi ronment configurations such as network interface speed, disk
read/ wite rate, and neasured RTT, and refined through historica
sampl es and machi ne | ear ni ng.

The adj ust ment process supports both static initialization at the
start of the task and dynami c updates during transm ssion. This
ensures that TCP/ QU C can reach near-optinal throughput even in high
BDP networks with limted user configuration effort.

3.4. Coll aboration Requirements

To neet the resource requirenments of MDT business whil e not
af fecting existing network services, efficient collaboration between
controllers, ternminal APPs, and network devices is required.

3.4.1. Coll aboration Between Term nal APP and Controll er

The term nal APP needs to authenticate and authorize the controller
to accept scheduling. The APP reports the request for transni ssion
tasks to the controller, such as the size of the data to be
transmtted, the transm ssion conpletion time, the service priority,
etc. The controller recomends one or nore configurations, each

i ncludi ng di sk/ NI C conbo, TCP buffer size, start tine, estimted
time, and cost. Users may accept risk rem nders and receive alerts
during execution to switch plans when necessary.

3.4.2. Coll aboration Between Network Device and Controll er

The controller needs to get the real-tine status of the network

devi ces and the avail abl e bandwi dth resources of all l|inks, perform
gl obal routing and bandw dth configurati on changes based on the
service demands reported by the APP, and distribute the
configuration to network devices. Network devices report their
operational status, available resource information, and specific MOT
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service information to the controller, and receive policy
i nformation provided by the controller

3.4.3. Coll aboration Between Network Device and Term nal APP

3.

4. 4.

The host-network coordination schenme has been increasingly wdely

di scussed. In this scheme, the network side needs to use some status
i nformati on of network nodes, such as CIR, MU, Link Usage (defined
in RFC 9473), status information of Segment list, etc., and
interprets traffic class markers to prioritize MDT vs. background
flows,to guide the host (APP) to adjust the sending strategy.

The overall principle is that in the scenario of nassive data
transm ssion, the host can select the idle network paths and the
nmost econoni cal transm ssion node flexibly based on the information
provi ded by the network side, then inprove the |oad utilization of
t he network

At the sane time, the host needs to notify the network side through
sone identification to indicate the APP status , and the key
demands for the network node. The network devices can adjust the
strategy based on this information. For exanple, in order to reduce
the inpact on the existing services of the current network, the
priority of some |ess inportant service nessages should be nmarked as
not very inportant. Thus, when congestion occurs, the network

equi prrent will preferentially discard these nmessages.

Interface Requirenents

TBD.

4. Security Considerations

5.

TBD.

| ANA Consi der ati ons

Li u,

TBD.
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