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-1 Scalable Al/ML for Radio Cellular Access
C,

* Abstract;

» Wireless networks are expected to move towards self-sustaining networks in 5G-
Advanced and in 6G, where Artificial Intelligence (Al) and Machine Learning (ML) play a
critical role in maintaining high performance in dynamically changing environment.
Al/ML solutions that operate separately at the device or network side, or jointly on both
will emerge. Similarly, lifecycle management procedures will be needed to enable
interoperable automation in the radio, providing a framework with the necessary tools
for deploying and operating ML solutions in radio at scale.
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@ Study on training collaboration at UE-side / NW-side for CSI compression
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@ Proof-of-concept for Al-native Air Interface toward 6G
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@ Al Calibration Network under Hardware Limitations
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n-¢ Performance Requirements and Evaluation Mythology for Al and

Communication in 6G

C,
Abstract:

* This paper describes the "Al and
Communication" scenario and the typical Al
services in 6G.

« It also introduces general principles for
performance definition, and detailed
performance indicators.

 Then, this provides an evaluation methodology
for the proposed performance indicators,
along with an example.

Sec 2.2: Typical Services in the "Al and
Communication” Scenario

A Model
Training Service
Example

Sec 3.3: Proposed Performance
Requirements for AI & 6G Communication

« Al service functionality requirements

« Al service accuracy (or Al service quality)
« Al service latency

« Al service density

Sec 4.2: Evaluation Example

(<<A>>)

Input —% — Transmitter —— Channel — Receiver ’— m — Result

Distributed Al inference service example

Sec: 5 Conclusion

» This illustrated the motivations, typical Al
services, and performance requirements of
the "Al and Communication” usage
scenario.
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n-7 | Study on AP Clustering with Deep Reinforcement Learning for

® Cell-Free Massive MIMO
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Cross-layer Access Control Techniques using Al
C

* SRiEd » BRI —T v ~OERGI(RBEIRBOR L;?R)
HIRBECLMNEL - KEET VT 23V IRSOERN—E= R S T

FBHHT, BEE ’fﬂiﬂyﬂg‘é{EL@&DHg"}?@mL\TjU'ﬁ'—/EI/(«_EBL\
T, ERBEOARTEINIBILETITIT-2a KR (CEREDOR
{J\b:‘;E’I;F”EJ }D\EL’U’\%’ FEORAE RN . ROIRAE
 GHEDERSBIR
EEXMOR - Ty MCEETR0TER BRI —3a o
SORBUCE ST —INSEEEND T TV — 3> BRMF) 2 — e i AR ATRERIMER )L — Ty b
Ty NCE WYY - ZHIICED 7T — S s RS HIEA RS, RIRBNEL T, B
ZIX(TED T TV —23> DESREHEF AR e 13 B E R R ALV RBELREIRE T
R (THEMSF BT AIGRIL F B) & TER S D ]

3] _

=]

«“IE'

HERORIV—TY FIETEIELS BEELERN\SY FEBEA

BREN TS T TUT—> 3 @*ﬁf il
/T_Q(WJZ(;W%_\_@): A \ Interference ®| H)H_H—( |] S . wlee
o Ryl 0 =
= — = = N = — : —
I II x . 20m
— ] —p——— Time uit%ﬁi}ﬂiﬂ
BE/ Uy b —
B ZI—T'w RTlE. PTUS—>3>CES5ULERDD
EF—H1E2A URW(BGDOERRIC3/I\TY MERDIC =+ e s -
HUT. BEOL Y MOERICEMULIBA, F¥D2 _osl Y SRR AR\ E T — )L RERER(C
Iy M=y MCREALRN) § r-- SIS U &0 PIVr =3 IRESE %N
04}
[ Algorithm |=|_.I- t@éLt%%nE
1: 7TV —2as LA VORI —Ty NIRLA PO — Ty ORI "2 — —n

random

o 2 4 6 8 10

4 ! HERiEE 23



-9 | Al-based Application-aware RAN Optimization

G,

* Abstract;

* It has become increasingly important for industries to promote digital transformation
by utilizing 5G/6G, Internet of Things (IoT), and Artificial Intelligence (Al) to realize a
highly productive and prosperous society. In addition to conventional policies of
improving the average Quality of Service (QoS) at each mobile coverage area, there is
an increasing need to strengthen policies that precisely adhere to QoS requirements
per User Equipment (UE) and in real-time to enable the stable use of applications at
high-performance levels, e.g., work speed or productivity. The Open Radio Access
Network (Open RAN), specifically standardized by the O-RAN Alliance (O-RAN), offers
significant potential to enable flexible resource management to address diverse QoS
requirements. This article introduces an application-aware RAN optimization method
that can support such policies based on O-RAN architecture.
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1-10 | AlOps for Autonomous Network
® @
» Abstract:

* This report provides an overview of Autonomous Networks expected to be realized in
Beyond 5G. Furthermore, this report describes the details of network operation by Al,
which is a necessary element of the Autonomous Network, and especially summarizes

the strategy for managing network failures, and provides the overall framework
required for future network operation.
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I-11 ' | ogic-oriented Generative Al Technology for Autonomous Networks
C,

* Abstract;

» Autonomous network operation technology based on intent has been attracting
attention toward advanced automation of network operation. However, the realization
of intent translation, which is the key to this technology, faces the challenge of
achieving both flexibility and faithfulness. In this paper, we propose a logic-oriented
generative Al for intent translation, which is a logical search engine enhanced by Al/ML
technology. This paper presents the position of our proposal with respect to related
techniques, and then briefly outlines its method.
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Abstract:

* This proposes a distributed learning on In-

Network Learning (INL) for inference over RANSs.

* This algorithm is particularly suitable for both
multimodal and heterogeneous data settings.

* It also examines Horizontal and Vertical FL and
Horizontal and Vertical Split Learning (SL) under

the accuracy (Gain) under given bandwidth

requirements.
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Throughput Prediction Technology for 28 GHz Channels using Physical Space
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I-14 | Al/ML-based Radio Propagation Prediction Technology
@ )

» Abstract:

* Recently, advancement of Al/ML has been remarkable, and many applied research
studies are attracting attention now. This is also true in the field of radio propagation.
This paper introduces its application to radio propagation prediction, which is currently
under intensive study.
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Al-Based Radio Propagation Modeling for Wireless Emulator
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11-16

6G Simulator Utilizing Future Prediction Control Technology Based on Al/ML
C,
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Optimization of 6G Radio Access Using Digital Twin
® O
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Digital-Twin for and by Beyond 5G
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II-19 | Task-Oriented 6G Native-Al Network Architecture
® )
» Abstract:

» The vision for 6G networks is to offer pervasive intelligence and internet of intelligence,
in which the networks natively support artificial intelligence (Al), empower smart
applications and scenarios in various fields, and create a "ubiquitous-intelligence" world.
In this vision, the traditional session-oriented architecture cannot achieve flexible per-
user customization, ultimate performance, security and reliability required by future Al
services. In addition, users' requirements for personalized Al services may become a
key feature in the near future. By integrating Al in the network, the network Al has more
advantages than cloud/MEC Al, such as better QoS assurance, lower latency, less
transmission and computing overhead, and stronger security and privacy. Therefore,
this article proposes the task-oriented native-Al network architecture (TONA), to
natively support the network Al. By introducing task control and quality of Al services
(QoAIS) assurance mechanisms at the control layer of 6G.
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