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network operators, both SoftBank and T-Mobile
are among the world’s frontrunners in promot-
ing AI implementation. In particular, our com-
pany’s president and CEO, Junichi Miyakawa,
has stated that “SoftBank will change into an AI

company’.

Interviewer: What about the participation of aca-
demic research institutions such as universities?
Mr. Wakikawa: Academic participants include
Northeastern University (Boston, Massachu-
setts), and The University of Tokyo (see Figure
2). Northeastern University is widely recognized
among engineers working on VRAN-related
research and development and is also involved in
U.S. government-led national projects address-
ing VRAN.

Furthermore, we are delighted to have The
University of Tokyo, a top institution represent-
ing the Japanese academic community, join our
project. We will explore and verify the extent to
which AI can enhance wireless communication
by using the expertise of the academic commu-

nity.

Al Boosts Network Capacity by 130%!
‘Al-for-RAN’ is a Must-Do

Interviewer: We understand that the AI-RAN
Alliance has identified three key themes - “AI-
for-RAN;” “AI-and-RAN;” and “AI-on-RAN” -
and pursuing research and development in each.
Could you elaborate on the aims and scope of
these themes? (See Figure 3, the previously de-
scribed Figure 2.) Let us start with “AI-for-RAN?”
Mr. Wakikawa: “AI-for-RAN” is the theme we
were most excited to explore when we founded
this alliance. It intends to drastically enhance the
performance of wireless equipment using AL

Let me give you an example. In wireless
communication, signal processing is performed
for audio and visual data, but signals are often
degraded owing to factors such as radio interfer-
ence or latency. This degradation can result in
retransmissions and congestion, which nega-
tively impact communication efficiency. We

considered that AI could foresee these signal
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Figure 3 Three Main Areas of Research and Innovation

Source: SoftBank Research Institute of Advanced Technology

distortions that occur during transmission and
successfully restore them.

The inspiration came from super-resolution
technology in the field of video processing. Sup-
pose a situation in which computer processing
runs out of pixels—the smallest element forming
a picture. When upscaling HD video—low-
resolution video—to 4K, high-resolution video,
intermediate pixels are digitally interpolated to
produce a high-resolution image. Similarly, in
the field of telecommunications, we also thought
that signal distortions could be restored properly
by leveraging Al to foresee the distorted ele-
ments of the signal (see Figure 4, page 6).

When we conducted test communications

Impress SmartGrid Newsletter Special Issue ‘ 2025 ‘ spring 5




Figure 4 Al Channel Interpolation
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Source: SoftBank Research Institute of Advanced Technology
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The Open Radio Access
Network Alliance (O-RAN
Alliance) is an industry group
established in February 2018
by global telecom operators.
Its purpose is to drive the
intelligentization of Open RAN
(Open Radio Access Network)
and the development of open
interface specifications.

v [7]

Virtualization technology is

a technique that integrates

or partitions the physical
functions of hardware through
software. This allows a single
server’s physical resources to
be used as if they were multiple
independent resources.

v [8]

Massive MIMO refers to a
type of MIMO (Multiple Input
Multiple Output) that uses

a large number of antenna
elements.

to restore signals, we obtained ground-breaking
results, with a 30% increase in throughput (the
amount of data transferred over the communica-
tion line). A 30% increase in throughput effec-
tively indicates a 30% increase in the capacity of
the wireless communication infrastructure.

This implies that by applying this technol-
ogy, the expenses of infrastructure development
can be drastically lowered, and the efficiency of
capital investments can be greatly improved. In
North America, spectrum allocation operates
under an auction system, and companies spend
billions of dollars securing communication
frequencies. Under such conditions, leveraging
this technology to improve the communication
efficiency of a single frequency by 30% would
have a significant impact on return on invest-

ment (ROI) and other financial metrics.

Interviewer: What are the differences between
“Al-for-RAN” and “Open RAN™?

Mr. Wakikawa: Open RAN is a radio access net-
work (RAN) designed on open interface specifi-
cations standardized by the O-RAN Alliancel®.
In my opinion, the key characteristic of “AI-for-
RAN” is enhancing the concept of software-de-
fined RAN, which was pioneered by the O-RAN

Alliance, by means of AI technologies.
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While the use of vVRAN has grown due to
the evolution of virtualization technology,
implementing VRAN on general-purpose servers
has often resulted in lower performance when
compared to traditional dedicated hardware for
radio equipment.

In fact, SoftBank is the carrier handling the
largest volume of wireless communication traffic
in Japan, and this traffic is primarily processed
by base stations using the TDD (Time Division
Duplex) method. TDD-based base stations have
a wider frequency bandwidth compared to FDD
(Frequency Division Duplex)-based base sta-
tions and make extensive use of spatial multi-
plexing technologies, such as Massive MIMO®.
This makes it possible to communicate with a
large number of users simultaneously.

However, the characteristics of the TDD
method presented significant challenges in
the adoption of vRAN. The volume of signals,
which increases in proportion to the number of
base station cells, bandwidth, and multiplexing
levels, exceeds the processing capacity of VRAN
software running on general-purpose servers.
SoftBank operates a large number of TDD-based
base stations, but this feature raises questions
about whether it would cause problems process-

ing consumer communications or require much
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more investment in general-purpose servers to
deploy the same base stations. However, if AI-
RAN can further enhance network performance
and eliminate these concerns, I believe it is a

challenge worth pursuing.

‘Al-and-RAN’: Creating New Revenue
Streams and Driving Telecom
Business Transformation

Interviewer: Could you tell us about the second
theme, “Al-and-RAN”?

Mr. Wakikawa: Mobile phone services are a key
social infrastructure that requires exceptionally
high reliability. As a result, mobile network
equipment is designed to manage traffic volumes
that not only meet the anticipated peak traffic
but also provide an extra safety buffer. Conse-
quently, RAN equipment resources often have
spare capacity during non-peak hours, including
late at night. The concept of “Al-and-RAN” seeks
to utilize this excess capacity for applications
other than RAN (Figure 5).

One technique for implementing AI-RAN
is to use the previously described GPUs (Graph-
ics Processing Units) as accelerators for servers.
This approach is thought to be particularly ef-
fective for virtualizing RAN at wideband fre-
quencies like TD-LTE. It is an idea that has not

been widely adopted in traditional Open RAN
development.

If the unused resources of GPU-equipped
servers that are deployed for RAN can be uti-
lized for other purposes, such as Al inference,
these GPUs could serve as another revenue
stream through Al services.

In such a case, the revenue from Al services
alone could cover the costs of maintaining and
managing the wireless network and potentially
even generate a profit. For telecom companies,
this would be a significant business transfor-
mation. Al is a rapidly growing field, and the
market could expand tenfold or even a hundred-
fold in the future. Aside from Al, various appli-
cations utilizing GPUs are likely to be developed,
making this approach extremely attractive. For
mobile network operators like SoftBank, capital-
izing on this concept represents a tremendous

opportunity.

‘Al-on-RAN’: the Lightning-Fast 20
msec Transmission Service Platform
Interviewer: How about the third theme, “AI-on-
RAN™?
Mr. Wakikawa: “AI-on-RAN?” is an effort to
operate Al at the edge (physically closer to user

devices, such as at base stations rather than in

. Special Interview: Driving the 6G Revolution and Transforming Businesses with the “Al-RAN Alliance” :

Figure 5 Al-and-RAN: Al-and-RAN Sharing the Same Infrastructure
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Source: SoftBank Research Institute of Advanced Technology

Improved investment efficiency through shared infrastructure
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the cloud or data centers) of the RAN. With the future, the current communication rates are too

language models (LLMs), the language models

|
i

i advent of 5G, wireless communication speeds slow to support smooth interactions. Although it
i have dramatically improved from the previous is possible to embed GPUs within the robots for

| 50-70 msec (milliseconds, or one-thousandth of high-speed processing, this would cause exces-

i a second) to 10-20 msec, which is about one- sive power consumption, which would lead to

i third faster. However, most of the services end issues with battery life and other restrictions.

i customers use are typically run on public clouds, Therefore, processing on edge servers like AI-

i where communication alone takes at least 200 RAN is likely to be the more practical choice.

| msec. This means that even with faster wireless Surveillance camera operations are another

i communication, the end-to-end latency (from area where Al inference excels. When attempting
i device to device) still amounts to 220 msec (200 to instantly identify criminal suspects through

i msec + 10 msec + 10 msec), as shown at the top AT analysis of high-resolution 4K footage, issues

i of Figure 6. such as network latency and bandwidth limita-

| SoftBank addressed this issue by thinking tions inevitably arise. In such cases, the combi-

i about putting various apps and services on the nation of low-latency, high-bandwidth vRAN

i edge of the RAN, as illustrated at the bottom of and Al servers provided by AI-RAN can effec-

i Figure 6, instead of relying on the cloud. By run- tively address these issues.

i ning Al inference on AI-RAN servers (VRAN + Additionally, RAN’s ability to function as a

i Al inference), it becomes possible to achieve a closed network greatly enhances security. Cur-

i startling end-to-end performance of 20 msec. rently, many companies are developing large

i

l

i Interviewer: That means processing at the edge that have widely popularized generative AL If

| rather than in the cloud can reduce latency to 20 such models are developed on internal networks,
i msec. confidential corporate information could eas-

i Mr. Wakikawa: Exactly. For example, if we aim to ily leak out due to hacking. I believe that such

i apply Al inference to enable natural language systems should be built on closed networks.

| conversations with autonomous robots in the Mobile network operators, such as SoftBank, are

Figure 6 Low Latency and Highly Secure Edge Al Cloud Made Possible by a Telecom Operator
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in a unique position to provide both the secure

same level of computational processing as Al v 9]

The numbers shown here are

network infrastructure and computing capabili- processing. For instance, providing 100 base

just for example.

ties required to address these demands.

A new power consumption metric
that takes into account the high-ca-
pacity and high-efficiency processing
capabilities of GPUs is required
Interviewer: From the standpoint of recent
carbon neutrality initiatives, we worry about the
increasing power consumption associated with
Al processing. What is your opinion regarding
this matter?
Mr. Wakikawa: This is a critical issue because
servers equipped with GPUs consume a signifi-
cant amount of power. Therefore, I believe it is
necessary to consider metrics to evaluate and
monitor this.

For instance, when comparing servers
without GPUs to those equipped with high-
performance GPUs, the former is naturally more
energy efficient. Nevertheless, its computational
processing capabilities for AI are limited. On
the other hand, servers with GPUs have a higher
power consumption, but they can handle a sig-
nificantly larger volume of AI computations.

The base station software we are propos-

ing this time, which uses AI-RAN, requires the

stations would require 50 servers without GPUs,
whereas a single GPU-equipped server might be
enough to manage the same workload®. In other
words, a server without GPUs can manage 2 base
stations per server, whereas a GPU-equipped
server can potentially manage 100 base stations.
Although GPU-equipped servers consume much
more power per server, the overall cost for pro-
viding base stations narrows when considering
the whole system.

To accurately compare the efficiency of
these two approaches, I believe it is necessary to
use the power consumption required to oper-
ate a single base station as a key metric. In the
previous case, a server without GPUs can man-
age only 2 base stations, so the metric would
be half of the server’s power consumption. For
a GPU-equipped server, the metric would be
one-hundredth of the server’s overall power
consumption.

Since the server’s features and processing
performance differ significantly depending on
whether they are equipped with GPUs, it is
crucial to understand the goal of use thoroughly
before comparing metrics such as power con-
sumption. Ignoring this might result in wrong

decisions.

Profile

Ryuji Wakikawa, Vice President, Head of Research Institute of Advanced Technology,

SoftBank Corp.

tist Award.

Photo: Hiroyuki Matsumoto

He is also a Project Professor at the Global Research Institute at Keio University, Japan,
where he received his Ph.D. in 2004. In 2007, he was awarded the Ericsson Young Scien-

He focuses on the development of advanced technologies, architecture design, and
shaping future visions. The research areas are 5G Advanced, 6G, High Altitude Platform
Stations (HAPS), Non-Terrestrial Networks (NTN), LLM/Transformer, AI-RAN, quantum tech-
nologies, and autonomous driving technologies.

References

« https://www.softbank.jp/en/corp/technology/research/news/030/

« https://www.softbank.jp/en/corp/technology/research/story-event/057/

« https://ai-ran.org/news/industry-leaders-in-ai-and-wireless-form-ai-ran-alliance/
« https://ai-ran.org/wp-content/uploads/2024/12/AI-RAN_Alliance_Whitepaper.pdf
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Special
Report

“AI-RAN Integrated Solution AITRAS’,

Development of the Technology and its
Roadmap”

To be deployed across SoftBank’s commercial network in 2026

Interviewer: Impress SmartGrid Newsletter Editorial Team

TeIecommunications-related companies and universities from around the world, including SoftBank, established the
AI-RAN Alliance (see the earlier interview article) with an eye toward the next generation of wireless communications
after 5G. Based on the AI-RAN concept, SoftBank has unveiled an actual product named ‘AITRAS.’ Gurrently, an evalua-
tion environment for AITRAS has been developed and operated at the Shonan Fujisawa Gampus (SFC) of Keio University in
Kanagawa Prefecture!",

To find out more about AITRAS, its vision, and the future development roadmap, we interviewed Ryuji Wakikawa, Vice
President, Head of Research Institute of Advanced Technology at SoftBank Corp., and leader of the AITRAS initiative.

|
vl e four telecommunications operators in Japan
https://www.softbank.jp/en/ ’ . . .
corp/technology/research/ The Backgrour.ld of SoftBank’s right now (Figure 1). The background to this can
story-event/069/ Communication Technology be traced to the explosive growth in data traffic

|
|
|
|
l
|
| after the company’s introduction of the iPhone
|
|
|
|
|
|
|
|

(1) Pioneering the Commercial Deploy- to Japan in 2008. In response, SoftBank quickly
ment of the TDD Method moved to develop a high-capacity and robust
SoftBank manages the most traffic among the Radio Access Network (RAN).

The technology introduced in response

was TD-LTE (Time Division Long Term Evo-
lution), also known as TDD-LTE. Unlike the
FDD (Frequency Division Duplex) method,
935.109 the TDD (Time Division Duplex) method is a

communication protocol developed specifically

Figure 1 Monthly Aggregate Network Traffic of All Users (Unit:PB)

706.622 SoftBank is the operator for data transmission. The TDD method divides
. 636.669 with the highest network a single frequency band into time slots allocated
trafficin Japan for uplink and downlink communication. This

allows for efficient handling of the significantly
higher downlink traffic to smartphones. The TD-
LTE standard, which adopts the TDD method,
was advanced by SoftBank toward international
standardization, and the company was among

84.89 the first globally to deploy this technology com-

- * By group (3G, 4G/5G, Advanced BWA+5G) mercially.

Source: created based on “Summary of the Results of the FY2023 Survey on Actual Radio Spectrum Usage on
Mobile Phones and Nationwide BWA”

PB: Peta Byte, a unit above TB (Terabyte). 1PB = 1,000,000GB (1,000,000,000GB).

Source: SoftBank Research Institute of Advanced Technology
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Special Report: “Al-RAN Integrated Solution ‘AITRAS’, Development of the Technology and its Roadmap” © ©© ... ...

TDD C-RAN Plot on 2.6GHz, 3.9GHz

©.SoftBank Corp.

Source: SoftBank Research Institute of Advanced Technology

Figure 2 Antennas Installed in High Density (Central Tokyo, blue dots indicate antennas)

Difficulty of
interference control in
high-density areas

C-RAN implemented

to enable better coordination
between base stations

(2) Centralized Control System: Imple-
mentation of C-RAN (Centralized Radio
Access Network)

Following TD-LTE, C-RAN (Centralized Radio

Access Network), a network architecture that

centralizes the control units of base stations,

was also introduced. This method divides base

stations into central units and remote units,

which are connected via optical fiber. The central
units centrally control the wireless transmission
and reception of the remote units. This enables
interference mitigation even when deploying

antennas at high density in urban areas.

(3) Implementing Massive MIMO from the
LTE Era

In C-RAN architecture, Massive MIMO
technology is implemented in radio antennas. By
using up to 128 antennas, the system enhances
radio wave directivity and allocates dedicated
signals to individual users. This enables high-
speed, stable communication even in crowded
areas like train stations or busy city centers. Cur-
rently, Massive MIMO® is one of the key tech-
nologies of 5G, but SoftBank had already used it
during the LTE era.

In September 2016, SoftBank introduced a
mobile service called “Giga Monster®® ”

against this context of technical innovation.

smart Grid vewsierrer

SoftBank introduced a flat-rate data plan with a
generous capacity of 20 to 30 GB at a time when
most competitors offered data plans with only a
few gigabytes. Besides, the service price was less
than one-third per bit than that of other carriers.
Furthermore, in urban areas, antennas installed
on rooftops and other sites are now densely
deployed, with a minimum spacing of around
20 meters (Figure 2). This dense deployment

is supported by the base station coordination
technologies based on the C-RAN architecture

mentioned above.

AITRAS: Integrating RAN and Al
on a Single NVIDIA Platform

Following the announcement of the AI-RAN
concept, SoftBank unveiled “AITRAS” as its
“next move” AITRAS is an integrated solution
allowing RAN (Radio Access Network) and Al
(Artificial Intelligence) to operate on the same
NVIDIA platform. It delivers carrier-gradel”]
RAN with high capacity, high performance,
and high quality. At the same time, it is being
developed to efficiently process and manage AI
applications like generative AI. With this prod-
uct, SoftBank aims to provide not only commu-

nication services but also various Al-enhanced
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Massive MIMO refers to a
type of MIMO (Multiple Input
Multiple Output) that uses

a large number of antenna
elements.

v [3]

After March 11, 2020
(Wednesday), new applications
will not be accepted.

v [4]

Carrier-grade refers to a

high standard that meets

the stringent requirements

for network deployment

and operation by
telecommunications operators.
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GPU (Graphics Processing

Unit) is a processor designed
for processing 3D graphics

and video. It is capable of
processing large amounts of
data at high speed. GPUs have
also been utilized for large data
analysis and Al computations in
recent years.

v [6]

Single User MIMO (SU-MIMO)
is a MIMO communication
method in which the
transmitting and receiving
sides always maintain a 1:1
relationship.

v [7]

L1 refers to the physical layer
(Layer 1) in the OSI reference
model within the vVRAN
(virtualized RAN) software
architecture. Similarly, L2
corresponds to the data

link layer (Layer 2), and L3
corresponds to the network
layer (Layer 3). OSI (Open
Systems Interconnection) is a
seven-layer reference model
that organizes the functions
required for communication
across diverse computer
systems into hierarchical layers.

Figure 3 AITRAS System Elements

AITRAS

Orchestrator

RAN L2/L3 Software .’"‘:

Edge Al

NVIDIA Al RAN L1 Software

Enterprise

NVIDIA Al Aerial

Virtualization Platform

NVIDIA GH200

Arm Neoverse V2

Radio Unit

SoftBank

Source: SoftBank Research Institute of Advanced Technology

@®-----® Utilized NVIDIA’s various assets including

: ©
:..-@ FUJITSU

ceeeo--0 @ RedHat

+-0 ArM Realized 20 cells on a single server

o)
§-------® FUJITSU

Performance Enhancement through
Collaborative Partnerships
<A NVIDIA.

NVIDIA GH200 and NVIDIA Al Enterprise

communication services and standalone Al
processing services.

The system configuration of AITRAS
is shown in Figure 3. It is built on the newly
designed NVIDIA GH200 Grace Hopper Su-
perchip for large-scale Al processing. On this
platform, MPS (Multi Process Service) for
parallel processing and MIG (Multi Instance
GPUY) for virtualization are constructed. Above
these layers, the L1 to L3 radio signal process-
ing software and the Edge Al service platform
are deployed. Both wireless communication and
Al services are managed and controlled by an
orchestrator, which automates their operation
and administration.

SoftBank primarily develops the navy blue-
colored components depicted in Figure 3, while
the remaining parts are jointly developed in

collaboration with partner companies.

RAN Test Environment Deployed and
Operational at University Campus
The AITRAS demonstration environment has
been built at Keio University’s Shonan Fujisawa
Campus (SFC) in Kanagawa Prefecture and is
operated in concert with resources at SoftBank’s
Takeshiba headquarters in Tokyo (Figures 4 and

5). This setup includes an experimental local 5G

12 | Impress SmartGrid Newsletter Special Issue | 2025 | spring |

network operating in the 4.8-4.9 GHz frequency
band with a maximum bandwidth of 100 MHz.
It supports a maximum of 4 layers of Single User
MIMO®! and features a 4T4R (four transmit
antennas, four receive antennas) configuration
with 20 antennas processed by a single NVIDIA
GH200 Grace Hopper Superchip server. How-
ever, since the L2 and L3 protocol layers!” of the
RAN require parallel processing, two servers
featuring the NVIDIA GH200 Grace Hopper
Superchip are deployed for RAN operations.

As shown in Figure 5, antennas at SFC are
intentionally arranged in an interference-prone
configuration to replicate urban conditions. In
this setup, 100 smartphones are used to perform
simultaneous access, allowing for analysis of
traffic conditions and power consumption.

Mr. Wakikawa said of the current develop-
ment situation, “We are making adjustments to
the extreme in order to achieve the carrier-grade
standards we are aiming for in terms of stability,
communication capacity, and power consump-
tion”

The “RAN part” introduced so far and the
“Edge Al part,” which will be discussed later,
are directly connected via I-UPF (Intermediary
User Plane Function, a data transfer layer; see
Figure 4) to provide functions and performance
tailored to the respective needs of communica-
tion and AL

smart@rid vewsierrer



Figure 4 AITRAS System Architecture Overview
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DU: Data Unit, performs arithmetic and logic operations on data.
YOLO: You Only Look Once, an image recognition algorithm for detecting objects in an image.

generation

Llama3: An open source large-scale language model developed by Meta, Inc.
NIM: NVIDIA Inference Microservice, a service for deploying inference environments for Al models in production environments
NVIDIA Riva: A service for building multilingual language/translation Al
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Source: SoftBank Research Institute of Advanced Technology (Editorial added and corrected where necessary.)

| Takeshiba
(SB HQ)

Figure 5 Outdoor Testbed for AITRAS at Keio University Shonan Fujisawa Campus (SFC)
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the emphasis function between base stations.

Source: SoftBank Research Institute of Advanced Technology (Editorial added and corrected where necessary.)

waves.

The servers equipped with NVIDIA GH200

Grace Hopper Superchip for Al service process-

smart Grid vewsierrer

ing are utilized as a testing environment, with

four units deployed at SFC and an additional five

|
|
|
|
units at SoftBank’s headquarters in Takeshiba. !
The Edge Al responsible for Al process- i

|

|

ing in this setup is compatible with NVIDIA Al
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Large Language Models, or
LLMs, are a type of language
model that is scaled up in three
key aspects: "computational
volume" by computers, the
"amount of training data" for
learning, and the "number

of parameters" that define
the model's complexity. A
“language model”is one

that quantifies the human
language (natural language)
used in everyday life so that
computers can understand it.
Large-scale language models
achieve significantly higher
performance compared to
traditional language models
due to their large scale.

v [9]

Containerization is a
virtualization technology that
arranges server environments
to efficiently manage
application processing and
other functions.

Figure 6 AITRAS: Edge Al Overview
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Source: SoftBank Research Institute of Advanced Technology

I NVIDIA Al Enterprise

Industry-standard
Al framework

Enterprise (Figure 6). NVIDIA Al Enterprise is
a software platform designed for AI processing,
supporting tasks such as the development of
large language models (LLMs)®!.

Moreover, the system features the NVIDIA
Serverless API, which enables dynamic alloca-
tion of GPU resources as required. By leveraging
this API to containerize®® Al services and al-
locate GPU resources, the system can efficiently
handle the temporary or fluctuating AI process-

ing demands from enterprises.

Three Al Services Running in
Demo Environment
In the evaluation environment at SFC, three
newly developed Al services by SoftBank are in

operation.

(1) Multimodal Al for Autonomous Vehicle
Monitoring
SoftBank has developed the “Traffic Understand-

Figure 7 Example of Edge Al Application (1): Remote Support Solutions for Autonomous Driving

Camera

footage

* o B o

Al Inference Result

¢ > e e 7 AT
The car is slowing down at the straight road. S 1 == ’\U &y
Because the other car is stopping in the cross /\\
walk ahead. \

Autonomous The current level of risk is high. Because the {

pedestrian who may come out ahead is causing

Vehicle

the risk of collision. Therefore, it is
recommended to stop.

v Pre-trained LLM model

An LLM pre-trained on laws and regulations interprets the camera footage
sent from the vehicle and recommends actions that the vehicle or remote
operator should take in real-time.

Source: SoftBank Research Institute of Advanced Technology
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Figure 8 Example of Edge Al Application (2): LLM Controlled Robot

Device i
(Robot) :

Robot(Jetson Orin)/
Simulator(RTX-6000)

Camera footage

10Hz

Robot
Control
LLM

Control Command

In the Nov. 2024 field trial, the RTT for
communication was approx. 40ms.

An LLM pre-trained on the scope of actions interprets the camera footage sent from the robot and
determines the actions the robot should take, and commands and provides feedback.

Source: SoftBank Research Institute of Advanced Technology

ing Multimodal ' AL which trains a large
language model (LLM) to learn risk factors and
appropriate countermeasures for unforeseen
driving conditions in autonomous driving. This
Al is integrated into the remote monitoring
system provided via AITRAS (Figure 7).

The Traffic Understanding Multimodal Al
analyzes real-time traffic footage transmitted
from autonomous vehicles, assessing the situ-
ation and issuing alerts for potential accident
risks or traffic violations. These insights are
delivered with low latency through AITRAS.

Under current Japanese law, fully autono-
mous driving requires remote monitoring by
specialized personnel. AITRAS aims to automate
this process and is also considering future appli-

cations, such as remote monitoring of drones.

(2) Ultra-Low Latency Quadruped Robot
with LLM Control
AITRAS enables high-capacity processing with
ultra-low latency for LLM-based control of
quadruped robots. In the demonstration, video
footage transmitted via a 5G network from the
robot is analyzed by a control LLM, which then
generates control commands to track irregularly
moving suspicious people. By generating and

transmitting control instructions at a 10Hz""!

smart Grid vewsierrer

frequency, the technology successfully enables
the robot to track and follow suspicious people

who are trying to escape (Figure 8).

(3) RAG Menu@Edge: Original Al Services
RAG (Retrieval-Augmented Generation) is a
natural language processing!'? technology that
combines large language models (LLMs) with
external information retrieval (Figure 9, page
16). RAG is gaining attention as an Al tool that
lets companies register business manuals and
other information separately from LLMs and
can be used to respond to internal inquiries and
promote knowledge sharing!™!.

SoftBank is also working on implementing
the RAG feature into AITRAS. By leveraging
this feature, enterprise users can build a secure,
closed-network RAG system, enabling them to
utilize LLMs safely while leveraging their propri-
etary confidential information (Figure 10, page
16).

Since AITRAS can also be used in local
5G environments, it can provide a company’s
facilities, like a factory, with a 5G network and
Al processing functions at the same time. This
enables real-time transmission of control com-
mands generated by RAG to robots and indus-

trial machinery via the 5G network.

v [10]

Multimodal refers to multiple
modalities. In this context,
modality denotes a specific
means or method, and in this
case it refers to data such as
text, images, audio, video, and
sensor information.

v [11]
10Hz is a radio wave that
appears 10 times per second.

v[12]

Natural language processing
is the process of analyzing
human language, such as
conversations and sentences,
using a computer to
understand their meaning and
context.

v [13]

Knowledge sharing means
the sharing of a company's
knowledge and know-how so
that employees can use it.
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v [14]
Arm: A leading provider of
processor IP. Arm is a significant

semiconductor design
company under the SoftBank
Group, headquartered in
Cambridge, UK. It provides
Central Processing Units (CPUs),
which are processors designed
for general computing, and
Neural Network Processing
Units (NPUs), which are
processors designed to
accelerate Al applications by
imitating the human nervous
system.

v General LLM

g Question
—_—
ﬂ Answer
User LLM

Answers based on only
pre-trained information

Source: SoftBank Research Institute of Advanced Technology

Figure 9 What is RAG? (Retrieval-Augmented Generation)

Can answer confidential company information and other information unknown to LLMs

v RAG

% Question @ Search
n. Answer Information

External
Information

({

User LLM

Answers based on
pre-trained information
+ External Information

Figure 10 Example of Edge Al Application (3): Closed Network RAG

Within SoftBank’s Network: High Security
AITRAS

Question on

Closed NW RAG

Confidential
Information

Internet Cloud
Y

8- --C)

External
Information
a

Confidential
Information

Source: SoftBank Research Institute of Advanced Technology

AITRAS is highly secure because it is within SoftBank's closed network
= Confidential information can be utilized as external information for RAG

AITRAS Reflects SoftBank’s
Core Commitment
(1) Low-Power Arm Neoverse V2 Proces-
sor

“We at SoftBank have long been committed to
Arm!" processors. The reason is that, despite
having a high core count, they are highly power-
efficient, making them an excellent option for
addressing global warming. Coincidentally, this
technology is included in NVIDIAs GH200,
which has indeed demonstrated its low power
consumption in practice,” said Mr. Wakikawa.

Although the GH200’s nominal power con-

sumption is 1,500W, SoftBank’s measurements

16 | Impress SmartGrid Newsletter Special Issue | 2025 | spring |

indicate that its actual power consumption is
approximately 25W per cell. Consequently,
even when controlling 20 antennas with a single
GH200, the total power consumption is main-
tained around 500W (25W x 20 antennas). This
energy efficiency is largely attributed to the Arm
Neoverse V2 processor. According to SoftBank’s
power consumption study, the Arm Neoverse
V2 processor consumes approximately half the
power of the comparable CPU (Figure 11).
Building a virtualization platform on this
Arm processor was one of the key technical
challenges in the development of AITRAS. To
address this, SoftBank collaborated with Red
Hat, a leading company in open-source software,

to advance the development of virtualization

smart@rid vewsierrer



Figure 11 AITRAS vRAN Power Consumption

Power rating
1,500W
(CPU+GPU)

Server Power Consumption <W>

500w

VRAN: Virtual RAN

Source: SoftBank Research Institute of Advanced Technology

} 500W (25w cell)

CPU power consumption:

\ "500/0

Arm
Neoverse V2

X Under the same processing conditions
SoftBank lab measurement results

A corp.

capabilities for Arm architectures.

(2) Inter-Base Station Control for Interfer-
ence Mitigation

AITRAS performs all signal processing entirely
in software, with all signals centrally processed
by the GH200 at the central base station. This
approach is designed to minimize excessive
interference between antennas.

Traditionally, signal processing was dis-
tributed, but as antenna density increases, it
becomes challenging to implement advanced

inter-base station coordination and Massive

MIMO control. To overcome this, SoftBank
processes all signals at the central base station
and further enhances control through Al-driven

optimization.
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(3) Al Orchestrator Targeting 100% Utiliza- i
tion Rate i
AI-RAN incorporates the concept of “Al-and- i
RAN;” which involves reallocating idle data |
center processing capacity—such as during i
off-peak hours at night—to AI workloads. This i
approach aims to ensure that telecommunica- i
|
|

tion infrastructure operates at full capacity at all

Figure 12 AITRAS: Orchestrator Overview

g4
LLM
Robot

Orchestrator

AITRAS

Data Center

A

Source: SoftBank Research Institute of Advanced Technology

Original Edge Al services (utilizing NVIDIA Al Enterprise)

Automatic resource Dynamic changes
allocation by Al of server roles

fi {
A B a o
LLM Advanced — —
Autonomous RAG Test Al LLM
Driving

NVIDIA Serverless API (spot Al demand of third parties)

NVIDIA Serverless
API/NVIDIA Al
Enterprise Supported
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v [15]

A capacity band is a frequency
range utilized in security of
communication capacity.

The 1,000MHz (1GHz)
frequency band is a frequency
band that is used for high-
capacity multimedia mobile
communications.

v [16]

MU-MIMO stands for Multi-
User MIMO, and it refers to the
transmission and reception of

data to multiple users in a“one-

to-many” format, as opposed
to single-user MIMO, which
transmits and receives datain a
“one-to-one” format.

times. The key technology SoftBank is develop-

ing to enable this is the AI Orchestrator (Figure
12, page 17).

The AI Orchestrator continuously moni-
tors the operational status of both RAN and
AT processing, adjusting CPU, memory, and
other resources as needed. When RAN activity
decreases, such as during nighttime, AI process-
ing is increased. Additionally, the allocation to
various data centers nationwide is appropriately
adjusted according to the type of Al processing,
the required level of latency, and the necessary
bandwidth.

The AI Orchestrator leverages NVIDIAs
Multi-Instance GPU (MIG) technology. MIG
enables a single GPU server to be logically
partitioned, allowing for optimized performance
based on the required Al processing capacity
(Figure 13).

AITRAS: Commercial Launch on
SoftBank Network in FY2026

The greater demand for Al services is expected

to be primarily in high-density urban areas. In
terms of frequency bands, the focus is on the
3.9GHz capacity band!"® for 5G. SoftBank plans
to deploy AITRAS in this frequency band by
fiscal year 2026, with a phased development to
other frequency bands to follow. “Currently, we
assume that AI will be used more frequently

in places such as populated urban areas where
there are many people. However, in the future,
its adoption will extend to suburban regions and
even serve as an alternative to IoT in industrial
fields such as factories. We intend to expand Al
deployment in accordance with these evolving
needs,” Mr. Wakikawa stated.

According to Mr. Wakikawa, the current
RAN configuration is 4T4R, but there are plans
to upgrade it to 64T64R while advancing the de-
ployment of Massive MIMO and MU-MIMO!"®.
The goal is to complete this enhancement by the
end of fiscal year 2025 and establish the carrier-
grade performance that SoftBank requires.

The commercialization of AITRAS is initial-
ly being prepared for deployment in mini-macro
type for private 5G networks. A key feature
of AITRAS is its ability to offer an integrated

Node type

Figure 13 Demo Screens: Example of NVIDIA MIG performance optimization

and GPU allocation status

CUDA cores, Tensor cores,
Instantaneous value of node power consumption

GPU Usage Graph

Orchestrator
operation log

* The graph above shows the GPU utilization, and the utilization of Al and RAN can be seen in time series.
The GPU is divided into multiple cores, with the CUDA core processing RAN and the Tensor core processing Al.

MIG: Multi-instance GPU
Tensor core: One of the technologies developed by NVIDIA that is an arithmetic circuit that performs complex arithmetic processing for Al and large amounts of data at
high speed.

Source: SoftBank Research Institute of Advanced Technology
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Figure 14 AITRAS Development Roadmap

FY24 FY25 FY26
RAN 4T4R + 64T64R Massive MIMO Performance Enhancement
Development - MU-MIMO with Al
Develop.
AlPlatform of éf,:’e" Orchestrator 2.0
Development £\ ctions Enhancement of Al Service Menus

Commercialization

Source: SoftBank Research Institute of Advanced Technology

FY27

Deployment on SoftBank’s

Mini-Macro type
(Small-Scale Base Stations
such as for Private 5G)

Commercial Network

Deployment to
global MNOs

solution that combines the radio access network
(RAN) and GPU servers. Following this initial
rollout, SoftBank plans to expand deployment
to its commercial network and international
mobile network operators between 2026 and
2027 (Figure 14).

Building Momentum to
Promote AITRAS

Since AI-RAN and AITRAS are solutions based
on totally new concepts, their widespread adop-
tion will depend on increasing the number of
advocates and alliance members while develop-
ing a strong ecosystem.

As of January 2025, the AI-RAN Alliance

has 65 member companies; many more busi-

nesses and organizations are under consider-
ation for joining!'".

Additionally, in November 2024, Mr.
Wakikawa was newly elected as a board member
of the O-RAN Alliance (Open Radio Access
Network Alliance), an organization established
in February 2018 aiming to open and enhance
RAN's intelligence.

In addition, SoftBank is strengthening its
efforts to facilitate the adoption and expansion
of AITRAS by actively creating a supporting en-
vironment. As part of this initiative, in Novem-
ber 2024, SoftBank recently became a Platinum
Board Member of LF Networking (LF: Linux
Foundation), one of the biggest open-source
networking initiatives for AI and other advanced

technologies worldwide.
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The URL to apply to become
part of the AI-RAN Alliance is:
https://ai-ran.org/engage/
membership-application/
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