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Abst ract

Thi s docunent presents two network operations in telco cloud
orchestration use case for Al-based video recognition in smart city
managenment and dynam ¢ hi gh-bandwi dth transport. Key innovations

i ncl ude dynam ¢ resource schedul ing across het erogeneous conputing
(GPU NPU) and network donmins, centralized training with distributed
i nference, and low 1l atency data transm ssion conpliant with data
sovereignty requirenents. Additionally, the use case denonstrates
el astic bandw dth provisioning and fail over mechani snms to ensure
reliability. The framework highlights the need for standardized

i nterfaces between cloud and network controllers to optim ze
performance, resource utilization, and QS in tel ecom cl oud

envi ronment s.
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I ntroduction

Thi s docunent presents two network operations in telco cloud
schedul i ng use case including Al-based video recognition in smart
city managenent and dynam c hi gh-bandwi dth transport. The Al-based
vi deo use case addresses critical urban governance chal |l enges
including illegal street vendi ng, unauthorized parking, garbage

di sposal, and waste classification through intelligent video

anal ysi s.

dynani ¢ hi gh-bandwi dth transport is an innovative network solution to
address the chall enges of |arge-scale, cross-regional data mgration
for high-performance conputing (HPC), Al training, scientific
research, and enterprise applications. It provides on-denand,

el astic, and secure high-bandw dth connectivity tailored for
tenmporary or periodic bulk data transfers, significantly reducing
costs and inproving efficiency conpared to traditional methods |ike
physi cal hard di sk shipping or fixed-bandw dth dedicated lines. It
enabl es instant setup and teardown of connections, allow ng users to
request bandwi dth (1G 100G only when needed (e.g., for schedul ed
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nighttine transfers). Supports mnulti-dimensional billing (bandw dth,
duration, distance, traffic volune, or usage frequency). Moreover,
dynami ¢ hi gh-bandwi dt h transport can dynam cal ly adjust bandw dth
(e.g., from30Mto 10Gin seconds) to match data transfer demands and
i mpl ements network slicing (FlexE/lIPv6+), SRv6 tunneling, and
encryption to ensure data isolation and integrity.

One of the exanple of dynam c high-bandwi dth transport i s LHAASO
cosm c ray observatory, it transfers 11PB data from Sichuan to
Beijing for processing per year. Reduced a 1.6TB transfer over 2,000
kmto 40 minutes (vs. days via hard disks). In Al/M training area,
dynani ¢ hi gh-bandwi dth transport supports | arge-scal e dat aset
mgration to GPU clusters for distributed training. Moreover, PB-
scal e video rendering can be upl oaded to cl oud-based post-production
studios in hours (e.g., 2TB/day via 10Gps) in nmedia production
scenari o.

Conventions Used in This Document
Requi renment s Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [RFCB174] when, and only when, they appear in al
capital s, as shown here

Abbrevi ati ons

LHAASO Large High Altitude Air Shower Cbservatory
UCMP: Unequal - Cost Multi-Path routing
Probl em St at ement

Tel ecom Cl ouds integrate conpute, storage, and networking resources
to deliver lowlatency, high-bandw dth services such as 5G Al/M
wor kl oads, and real -time media processing. Unlike public clouds that
depend on third-party networks, Tel ecom C ouds are operated under a
single admi nistrative domain, enabling tight coupling between cl oud
infrastructure and network operations. However, existing network
management systems |lack real-tine visibility into dynamc cloud
resource states, resulting in suboptinmal performance, inefficient
resource utilization, and SLA violations. Key challenges include:
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1. Network controllers remain unaware of cloud-side scaling events
(e.g., VMcontainer orchestration, GPU resource allocation),
preventing dynam c adjustnents to | oad bal anci ng, UCWMP routing, or
QoS policies.

2. Wile cloud platforns (e.g., AWS O oudWatch, Azure Monitor)
expose resource netrics, no standardi zed APIs or data nodel s exi st
for network controllers to ingest and act on this telemetry in rea
time.

3. AI/M pipelines, 5G network slicing, and inter-cloud traffic
exhibit highly variable patterns. Wthout real-tine coordination
bet ween cl oud resource availability and network state, traffic
engi neeri ng beconmes reactive, |eading to congestion, unbal anced
resource usage, and degraded (QOE.

4. standardi zed interface for inform ng routing decisions |ike UCW
wei ght adjustnents, flow steering, or bandw dth
al l ocation.[draft-Ii-unco-franework]

5. Traditional network orchestrators often pre-allocate resources
statically or based on historical nodels, but nodern applications
demand rapi d provisioning and adjustnent of both conpute and network
resources. Real-Tine and dynamic resource scheduling ability is
needed. [draft-1i-unco-franmeworKk]

To solving the problemis critical to achieving true cloud-network
convergence, where dynam c cl oud workl oads and network resources are
orchestrated as a unified system
Use Cases

Exampl e 1: Al-based Video Recognition for Cty Managenent
Thi s use cases | everages cl oud-network-conputing integration to
enabl e intelligent urban governance through real-tine video
anal ytics. Key Applications include
1. 1Illegal Street Vending Detection: ldentifies static objects
(e.g., tables, chairs) left in restricted zones for prol onged
periods, indicating unauthorized vending activities.

2. Unauthorized Parking Mnitoring: Detects vehicles parked in no-
par ki ng areas by anal yzi ng predefined zones in video feeds.

3. Litter and Waste Managenent: Flags scattered waste (bottles,
paper, bags) on streets and overfl owi ng/uncovered trash bins.
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4. Public Space Conpliance: Mnitors violations |ike disorderly
wi ring and shopfront obstructions.

For the caneras used in urban managenent, the main network structure
is shown in the following figure
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Figure 1: The framework of Al-based video recognition for city
nmanagenment
In the cloud-network convergence architecture, Al caneras transmt

data via cellular networks (e.g., through eNBs/gNBs and User Pl ane
Functions (UPFs)) or WFi Access Points. For cellular access, data is
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forwarded via GIP-U tunnels fromeNBs to UPFs, which are often co-

| ocated with Edge Cloud sites. Data traverses the provider’s
transport network between the access point (PE router) and the Edge
Cloud PE router. The Edge PE router connects to the Edge C oud

Gat eway or conpute node hosting the Al workload (e.g., real-tine

i nference nodules). A O oud Manager eval uates end-to-end paths
(bandwi dth, | atency, topol ogy) between caneras and Edge O oud sites
to select optimal deploynent |ocations for Al nodel s. Net work
control |l ers dynam cal ly adjust UCMP (Unequal Cost Miltipath) | oad-
bal ancing algorithns to neet performance constraints (e.g., XX Gbops
bandwi dth, YY nms delay) for inter-site data exchange.
[draft-dunbar-neotec-ac-te-applicability]

This architecture ensures | owl atency, high-throughput data

transm ssion for real-tine Al processing while enabling dynam c
resource allocation based on network-aware netrics. The solution

| everages edge conputing infrastructure to deploy Al inference nodels
closer to data sources, enabling real-time processing of high-
resolution video streans with millisecond-|evel response tines. Key
techni cal conponents incl ude:

1l.Centralized training at the group data center with distributed edge
i nference

2. Dynamic resource orchestrati on across heterogeneous conputing
facilities (GPU NPU-enabl ed edge nodes)

3. Cl oud-aware network optim zation ensuring | owlatency data
transm ssion

4. Data sovereignty conpliance through |ocalized processing
Exampl e 2: dynam ¢ hi gh-bandw dth transport

The dynam ¢ hi gh-bandwi dth transport is an innovative network
solution designed to address the chall enges of |arge-scale, high-
efficiency data nmigration for scenarios such as scientific conmputing,
Al training, and cross-regional data transfers. Typical Use Cases

i ke East-to-West Data Storage: Low cost col d/ backup data transfers
to western data centers. Scientific Conputing: Supports projects

|i ke the LHAASO cosmic ray observatory (11PB/year data) with high-
speed |inks to superconputing centers. Al/Mdia Production

Accel erates raw footage (e.g., 2TB/day) or Al nodel training data
transfers.

The network architecture of thedynam ¢ hi gh-bandwi dth transport |ine

service conprises three |layers: the service enabling | ayer, the
service core layer, and the business carrying layer. 1t can provide
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services for various data transm ssion businesses such as gene
sequenci ng, scientific conputing, cloud-to-cloud storage, film and
tel evision production, artificial intelligence, and nore. The
service enabling | ayer, through user-oriented unified APls, SDKs, or
service platfornms, invokes network capabilities and all ocates network
resources on denand based on the business requirenents transmtted by
various applications, generating a conbination of network
capabilities and business capabilities. The service provides users
with network capabilities such as elastic bandw dth, security

i solation, flexible networking, determnistic resource assurance, and
flexible billing based on usage, according to the business requests
transmtted by the service enabling |layer. The business carrying

| ayer, as the physical carrier providing data transportation, builds
on-demand, determnistic, secure, and reliable network channel s

bet ween conmuni cating parties, including network functional entities
such as access termnals, super business gateways, and routers. The
specific network architecture is showmn in Figure 2
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Figure 2: The framework of dynam c hi gh-bandw dth transport
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Overall, dynanic high-bandw dth transport can significantly reducing
costs and inproving efficiency conpared to traditional methods |ike
physi cal hard di sk shipping or fixed-bandw dth dedi cated |ines.
Here's an overview of its key aspects:

1. Task-Based On-Dermand Service: Supports instant setup and teardown
of connections (1G 100G bandwi dth) for temporary or schedul ed data
transfers (e.g., nighttine off-peak usage).

2. FEastic Bandw dth: Allows dynanm c adjustnment of bandwi dth (e.g.,
from100Mto 10§ to neet burst denmands whil e nmintaining cost
ef ficiency.

3. Hi gh- Bandwi dt h and Low Latency: Optinizes protocols (e.g., TCP/
UDP), |everages w de-area RDVA for |ossless transm ssion, and uses
| oad bal ancing (e.g., SRv6 UCMP) to naxim ze throughput.

4. Security and Reliability: Ensures end-to-end isolation via Fl exE
slicing and VPNs, with built-in encryption (l1PSec) and route
aut henti cation (RPKI).

5. Cross-Domain Coordi nation: Enables nulti-domain/operator
col l aboration through centralized or distributed control planes for
seam ess resource schedul i ng.

Requi renment s

To enabl e seam ess cl oud-network integration across edge, core, and
transport environments, cloud-network integration franework
establishes a set of functional requirenents that drive its
architecture and interface design. These requirements prioritize

1. To achieve dynam c resource scheduling, the system MJST support
real -tine elastic scaling of conputing resources (e.g., GPU
contai ners) and network bandw dth based on Al workl oad fluctuations.

2. Upon detecting GPU node failures or BGP route oscillations, the
system SHOULD automatically mgrate services to back up nodes and
activate OIN protection rings within 60 seconds.

These requirenments enphasi ze responsi veness, reliability, and
conmpatibility in nulti-domain environnents ensures cloud-native
applications (e.g., Al/M, XR) achieve determninistic performance
whi | e mai ntai ni ng operational efficiency in cloud-netwrk fused
envi ronment s.
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