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SoftBank’s Initiatives for AI-RAN

2023

NVIDIA. = SoftBank

NVIDIA Collaborates With SoftBank Corp. to Power
SoftBank's Next-Gen Data Centers Using Grace Hopper
Superchip for Generative Al and 5G/6G

Am-Based Superchip and BlueField-3 DPU Power y to Enable Al-
Driven Wireless Communications
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AITRAS

AITRAS Announcement
20 Cells On-Air

Partnerships

SoftBank <2 NVIDIA

X As of Feb. 27, 2025

SoftBank <&@ RedHat
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Mar

AITRAS

new
press releases
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Al-RAN White Paper

N N\ AI-RAN: e TelcoAl:
Telecom Infrastructure
| forthe Age of Al

Landscape, Challenges,
and Path Forward
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AITRAS

SoftBank’s original product
based on the AI-RAN concept

© 2025 SoftBank Corp. 7
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AITRAS System Elements

. : SoftBank Developed I T R A S
AITRAS Orchestrator
Manage & control software

RAN L2/L3 Software

RAN L1 Software

NVIDIA Al Aerial

Provide Edge Al
Service Menu

SO

LLM Multimodal

LLM for ADS
Robot o NVIDIA Al Enterprise"
S =
[= |

Advanced NVIDIA

Edge Al Apps

Advanced radio signal
processing software

Built & implemented

virtualized infrastructure
P orverless APr Virtualization Platform MIG/MPS

NVIDIA GH200+ I
Arm Neoverse V2 . .
Radio Unit
*1:Serverless API powered by NVIDIA Al Enterprise

*2: NVIDIA GH200 Grace Hopper Superchip © 2025 SoftBank Corp. 8
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AITRAS System Elements

<X NVIDIA.

Utilized NVIDIA’s various assets
including NVIDIA GH200 and

AITRAS Orchestrator NVIDIA Al Enterprise

(O]
FUJITSU

RAN L2/L3 Software |

RAN L1 Software

NVIDIA Al Aerial

Edge Al Apps

NVIDIA Al Enterprise

Virtualization Platform O
FUJITSU

el
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Realized 20 cells
on a single server

2 NVIDIA GH200

Arm Neoverse V2
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AITRAS Orchestrator

Robot ADS RAG

 Automatic resource
allocation by Al

AITRAS Orchestrator |
 Dynamic changes of
Non-latency-sensitive server rcles
applications
 NVIDIA Serverless API,

Edge Al RAN Edge Al RAN

AITRAS

Data Center

NVIDIA Al Enterprise
Supported

© 2025 SoftBank Corp. *Serverless APl powered by NVIDIA Al Enterprise 10



AITRAS 20 Cells On-Air

SoftBank
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Developments
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SoftBank Corp. Demonstrates
RAN Performance Enhancement
with Al Technology



Developing Al-for-RAN Technologies

UL Signal Processing MU-MIMO

%‘"\"\U

Low signal in noisy areas and
cell edges affects channel error

L
Hg=g gt

Massive matrix calculations for
device pairing

/'HEU\
0 —*&U

More devices cause wider
SRS intervals

SRS : Sounding Reference Signal

AITRAS
Channel
@ Interpolation

AITRAS

User Pairing
Optimization

© 2025 SoftBank Corp.

AITRAS

SRS
Prediction
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UL Channel Interpolation

Band :

n78
(100MHz)

With Al

Without Al

11:57:20 1:57:30

Throughput improves
by approx. 20%

© 2025 SoftBank Corp. 15
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MU-MIMO : User Pairing Optimization

Iﬁ Cell Throughput [Mbps] Monitor
. 840
time With Al
% 800 | : A
@3 &D AITRAS 70 .
i — 760
E@D Scheduling by -
o o Al B “
: 720
GO Without Al

11:07:30 11:07:35 11:07:40 11:07:45 11:07:50 11:07:55 11:08:00 1:08:05
Spectrum

MAC scheduling is performed o
using MLP (multi-layer Cell th rcughPUt IMproves

perception) algorithm on a

system-level simulator by dPProx. 9%

© 2025 SoftBank Corp. 16
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Beamforming : SRS Prediction

& AITRAS

SRS
SRS mtervals are
Prediction spread out

E

Predict and interpolate SRS
using MLP (multi-layer
perception) algorithm Al on a
system-level simulator

Average UE Throughput

28.5Mbps | iy . . . Wlth AI '

28.0 Mbps
‘

\ \
v
. =
\ { a .
\ f \ B
y A R \ ® " S
27.5 w’“)p.f\ \ AN \ .
\ . Nl .
{ : A . \ \
\ / — . P a ) s
270 Mbps \ / "\ " \ /\
.‘ ".“‘ ; '.I .‘ f
Y \

26.5 Mbps

Wlthout AI §

08:13:30 08:13

User throughput improves
by approx. 13%

© 2025 SoftBank Corp. 17
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SoftBank Corp.’s “AITRAS” Implements
Centralized and Distributed AI-RAN

Architectures
Using Arm-based NVIDIA Platform
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Evolution of AITRAS®

CU Implementation for NVIDIA Grace CPU Superchip Server

NVIDIA Grace CPU Superchip

NVIDIA GH200

Grace Hopper Superchip m’
Grace CPU Hopper GPU / \ //l \ Grace CPU x 2
CPU ﬂ e — T4 GEn’/ GEn/ GEn/ GV
§ b L é. b
CPU Core : 72 : 15 F % CPU Core : 144
0 LS -..-.,—' o 5-; b

CU capacity is approx. doubled
by NVIDIA Grace CPU

© 2025 SoftBank Corp. 19



Evolution of AITRAS® SafiSank

Implement both DU and CU on a single NVIDIA GH200 Server

NVIDIA GH200
Grace Hopper Superchip _n
/\\ Deploy D-RAN
Grace CPU Hopper GPU .
=y configured AITRAS
-~ iy
<& A ) ﬁ in areas with increasing
i -RU lFRU local Al demand such as
~ S -~

enterprise facilities

© 2025 SoftBank Corp. 20
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SoftBank Corp. Develops
Secure Access Feature to Edge Al Servers

on “AlITRAS”
Utilizing Local Breakout Technology
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Edge Routing for Al-on-RAN Applications

UPF

Regular Network Path

Dedicated * ULCL(Uplink Classifier)

AITRAS EdgeAl

Mobile Networks”

UPF * LADN (Local Area Data Network)
* URSP (User equipment Route Selection Policy)

o

Edge Al
Workload Routing
in Mobile Networks

Routing technology enabling dynamic
path selection at the network edge

- Smart switching between internet and local breakout paths

= SoftBank

- Expanded deployment options for Al-on-RAN

© 2025 SoftBank Corp.

t:\r..l White Paper Available

“Edge Al Workload Routing in

move out of theservice

...................

speasally

............
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SoftBank Corp. and Red Hat Develop
Solution to Optimize Power Consumption
in AlI-RAN Data Centers
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Red Hat Kepler Project

‘ Red Hat
C O

KEPLER

Red Hat’s Kepler project:
An open-source initiative that helps measure and optimize energy
consumption of the Pod on Red Hat OpenShift

© 2025 SoftBank Corp. 24
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AITRAS Orchestrator x Red Hat Kepler

AITRAS
Orchestrator

Regional differences in
power supply and demand

B
B
08
“lll -
B
s *% o
Power utilization rate

A Power
-------------------- Supply

I Capacity

Deploy pods on OpenShift
to optimal DC based on:

v' Location
v' Latency requirements
v' Resource availability

v' + Power Consumption

Red Hat
Kepler

Predict pods power usage

© 2025 SoftBank Corp.

Predict pods power usage
and optimize placement

‘O )
B
® B
Power utilization rate Power
Y ... Supply
Capacity
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Cluster 1

Power supply
capacity

& 10,0004

® 0J
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Cluster 2

Power supply
capacity
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Cluster 3

Power supply
capacity

& 30004

-@:- 8,000J

Nl

Before

Power Consumption Joules (Cluster 1)

# of Pod

CPU load CED
GPU load1 D

0

18:28:30 18:29:00 18:29:30 18:30:00
== Value #gpu-high == Value #gpu-low == Value #cpu

Power Consumption Joules (Cluster 2)

5 %

18:28:30 18:28:00 18:29:30 18:30:00
== Value #gpu-high == Value #gpu-low == Value #cpu

Power Consumption Joules (Cluster 3)

# of Pod

GPU Hoad2 : e

18:28:30 18:29:00 18:29:30 18:30:00
== Value #gpu-high == Value #gpu-low == Value #cpu

Kepler predicts the
power consumption
of Pods,

AITRAS Orchestrator
optimally allocates
them.

© 2025 SoftBank Corp.

SoftBank

AITRAS Orchestrator x Red Hat Kepler

After

Power Consumption Joules (Cluster 1)

# of Pod
CPU load
GPUloadt [
GPU load2
18:32:30 18:33:00 m
== Value #gpu-high == Value #gpu-low == Value #cpu
Power Consumption Joules (Cluster 2)
# of Pod

cru o0 DODOOO
GPuloadt [(J)

GPU load2
18:32:30 18:33:00 18:33:30 18:34:00
== Value #gpu-high == Value #gpu-low == Value #cpu
Power Consumption Joules (Cluster 3)
Maximizing
# of Pod Renewable energy
cru oot DDOOO usage
GPU load1

GPU load2 DD §

18:32:30 18:33:00 18:33:30 18:34:00
== Value #gpu-high == Value #gpu-low == Value #cpu

26
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SoftBank Corp. and Nokia Achieve
Al and VRAN Coexistence
with Automated Optimal Resource Allocation
on a Single Server



SoftBank
Al and VRAN Coexist on a Server

T lEED
SoftBank Al NOKIA VRAN ® SmartNIC that handles part of
vDU processing extended to

support GPU servers

® AITRAS Orchestrator
optimizes resource allocation

SoftBank and Nokia enabled Al-and-RAN utilizing Nokia's vRAN software.

© 2025 SoftBank Corp. 28
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AITRAS Orchestrator x Nokia MantaRay NM

AITRAS
Orchestrator

Nokia
MantaRay NM

PM counter

(Performance Management counter)

EEEEE

© 2025 SoftBank Corp.

G

- Predict vRAN traffic behavior

+ Optimize Al and vRAN
resource allocation

RAN

JEE

Server

29
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