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IReview of Key use case of G.sup.aiBB draft
N

Typical Requirements

Cat ID |Scenario Name |Compute
Al for S1 |Al-Driven Energy |Lightweight ML
Broadband Saving
Network
S2 |Al-Enhanced DBA|Low-complexity per
T-CONT
S3 |Intelligent O&M |Hundreds of TOPS
Automation
S4  |In-Band ODN Moderate
Monitoring complexity
S5 |Al-Enhanced Real-time DSP
Equalization integrated
Broadband|S6 [Elastic Intelligent |-
Network Networks
for Al
o S7 |End-Edge-Cloud |-
Computing Bus
Al and S8 [2D-to-3D Video |240-600 TFLOPs
Broadband Conversion total
Network
S9 |AppFlow Service |24 TFLOPs

OLT:

1- Computing/storge enhance with Intelligent service boards :

multi-dimensional data analyse (traffic, BER, jitter, temperature, optical
module power, ODN sensing)

2- Specific target Al fuction(Al DBA\AI Enhanced Equalization etc.)

3- Services providing with Al assistant( 2D/3D video streams)

ONU/FTTR:

Computing/storge embeded, providing Al enabled services, for
example,2D/3D video streams, sensing(WLAN), power saving

Coordination when distributing Al depolyment:

1- Al offloading among network elements/device with compute power.
2- Elastic intelligent network provide establish dedicated forwarding
channel for Al services

Intelligent O&M:

providing Antomous network managment/control, proactive fault prevent
and performace degrade
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.l Al for Network - Complaint handeling

through network monitoring and user perception analysis,

Home/Access/Aggregation Network elements o ] . .
transitioning from passive to proactive processing.

[ 1

! :

: S . I 2. Complaint intent recognition, classification analysis, and |

| ervice layer Home broadband package status analysis. 6. Creat ticket |

: 5. Fault impact analysis and fault handling 10.Confi he fi . !

: - .Confirm the fix T|Cket .

i 1.Complaint Corss-Domain 11. close the ticket !

! information i i

:| Call Center |ﬁ Haﬁglin:\plintent - NOE FME !

| gAg Copilot Copilot 7.Assign 9.Apply to !

i to FME cLose ticket !

! 1

1

: 8.2 Q8A s |

! 3 int 4. complaint L= > > !

1 . comiain handli t. . %7

! handling request andiing repor Real-time & Real-time |

\ History KPI 8.1 get ticket and !

| Query Query troubleshooting !
S Y O o U
iy S ks ARttt EpSpipipipipipiou . Close loop L4 autonamous network

| i

1 1

| Network | HBB Complaint NOE FME i ShortenResolution Time: Limit average complaint
: etwork layer handling Agent Copilot Copilot : : . ;

| . resolution time to <xx (e.g., 15) minutes to enhance user
1 1

! ' satisfaction.

1 I . . .

| configuration(SN alarm/KPYlogs(T | Enable Proactive Prevention: Predict faults (such as
: MP/Netcof) elemetry, etc.) 1 bandwidth congestion and fiber optical interruption)
| :

1 1

1 1

1 1
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hl Al for Network - Opitical module health prediction/Rogue ONU

1. Offline-trained

based on XGBoost model
2. Running on OLT compute
board(Trail), precision~83%

3. The training dataset will
improve continously and the

Al Assistance Opitical module health prediction

Data Collection

ohici interface _
o 2 o [ o |
telemetry M

precision will be improve either

1, The signal could be identify when
an ONU signal is interfered

Al Rogue ONU: Eye diagram based Identification

with and by whom.

train & test
(CNN & python)

eye
diagram

waveform

2, Model needs to be

continuously updated to ensure recognition

accuracy

3, At 4x sampling rate, precision reaches 99%; at
1x sampling rate: reaches 92%; 1x sampling can
use the OLT's built-in DSP implementation.
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transfer
(python)

Data Analysis
| B Model Inference
(Online)
Historical Model Training Model =y
Data | y Darsiior
(Offline) L

\ Risk Level

data

oscilloscope

1
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._l Al for Network: Power saving

« OLT adjusts the model based on user data and behavior, such as the tidal effect of user data
«  OLT built-in computing power, generate power saving policy according Al analyse

PON traffic/user

OLT PON
port power off

Policy for Power

Low traffic (PON MAC

prit:iei?:il;ino(tb‘l) saving downclocking etc.)
OLT Optical TX trun off
) periodicly
Al-Analyse | (for futher study) )
work mode

FTTR Al powe saving

FTTR(ANtraffic/
user behavior
pridiction(Al)

Policy for
Power saving
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for example: about 1.8w

WIF CPU: downclocking, 8 Core-> 2 core.
WiFi: 4T4R -> 1T1R, TX power reduce (For
Ly ETH-Port example:70%).
LAN : 2.5G->GE, 4GE->4x100M
XPU USB: swtich off
USB, etc Solution:
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Identification low traffic time and prediction traffic according

to time

Generating power saving policy



.I Al interference mitigation+channel optimization of WLAN

Intelligently identify and avoid interference to ensure stable connectivity

Problem:

A . Soltuion: Al-assisted interference identification, channel state identification;
« 1: Coexistence interference from

non-Wi-Fi signals such as generate optimization solutions to ensure stable connection

Bluetooth and radar
« 2:In commercial environments,

KA —

Identification of inerference

type(bluetoothiRadar, etc) \\ Generating solution: Channel
Preamble {‘har% . switch/Tx power/etc.
& estmati Channel status- interference /7 /Tx poweer/

_— identification
DemultipkxerH Decoder

i

Wi-Fi interference sources are

dynamic and variable, static
network parameters hard to adapt

to time-varying interference.

« 3:Signal obstruction due to

human movement

Smart
Cloud
Platform

5 T——" - Problem: Co-channel Interference etc.
MFU

Solution: One key optimization, Optimize channel, power, bandwidth, and

Channel
info ' I | l other parameters collaboratively with the goal of maximizing the overall

network throughput.



.I Al OLT: Intelligent traffic identification, Guarantee high priority service

2 0 O Upstream % J i_ﬁD QoS Mapping

intelligent € ONUY - ~
— ALOLT i terconnect g D / DSCP up Quene ™,

i 1 Downstream oAt
Collision ramc - >
g Identification policy
h& W roiyr | Game |
i O = erorins internet
download

Solution with Al assistance:
« Al OLT identified traffic type and network condition, generating scheduling policy
according analyse traffic requirments

Problems:
« Traffic congestion
Channel access collison introduce latency

or package loss. + Policy: OLT: Maping the Quene and traffic in downstream, STA: modify or add
- QoS guarantee DSCP, and mapping traffic to upstream Quene accordingly.
The QoS traffic is not identified. + Improvment: Guarantee high priority service without hardware upgrade of
ONU/RG.
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-I Architecture Agentic Access and Home Network

Management & Control

Comlaint handuling, Service quality optimization, Power saving,etc.

Legacy
OSS/EMS/RM

Agents Skills Inference Al model Sete

Computing coordination:
r > \ 1) in home
2) home and edge(e.g. OLT)
Access and Home Network

3) home/edge and Cloud?

D)

H
|Computing

Intelligent interconnect

STA ONU

‘FTTR

....m....

Agents

Agents

Computing
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Computing/Al +network
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New Intelligent interconnect

1) Computing coordination
--management/control
2) Related interconnect traffic
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