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Temporarily Relief Actions Taken in Noto

Source: MIC

On—shib base stations “Drone On-vehicle base station
by NTT docomo & KDDI by KDDI by softbank by Rakuten
® Mobile operators used about 100 portable and on-vehicle base stations

® They also offered 660 Starlink units to shelters, local gov., DMAT, etc.

® Public & private organizations provided about 330 power supply cars and engines
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9 ez’ NerveNet in Shirahama Town, Wakayama Pref.
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This map is based on the Digital Map 50000 (Map Image) published by Geospétial Information Authority of Japan 'I 7



Nobeoka City

© zm+ NerveNet in Nobeoka City, Miyazaki Pref.

* Free Internet access for tourists and residents and survey of them
» Sharing of evacuees’ safety information among shelters using “My Number” card
» Distribution and control of relief supplies
Total: 33 locations
City office, 3 gymnasium, 6 public spaces,

10 elementary schools, 2 junior high school, 2 high school, 1 university
2 parks, 3 roadside stations, and others
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Gathering data on transmission quality
from measurement devices

IEICE Nﬁﬁ;?. '717#4I~

Measurement \
Emulated failures Devices
T—8tyrE— AR
RAtRFE A !

Measurement
Device

Open to our research community to

e'eme”y data develop applications
accumulation and B

sharing system

Detect failure signs to predict

Proactive control and management
to prevent large-scale failure and service outage
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NIC TJ B

Monitoring Natural Environment
with Digital Eyes and Ears

Visual loT Infrasound sensing

« 4K video Tx over cellular with low latency « 25 sensors across Japan
«  Detect smoke, snow, falling ash, flood, cars » Verifying detections of tsunami and volcano eruption
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Monitoring Natural Environment
with Digital Eyes and Ears

Real-time
Low-latency
High-resolution

Surveillance camera images from
the Japan Meteorological Agency

The shape and direction of the plume flow + Self-powered h
can be detected in real time using Al * Using a cellular network

CDG)@ A= . mew mwww ew A/ w
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X1 Varela, F.J., Principles of Biological Autonomy, 1979, Pearson Professional Education: NJ, ISBN 0135009502.

22 Maturana, H.R. and Varela, F.J., Autopoiesis and Cognition: the Realization of the Living, 1980, D. Reidel: Boston; Springer, ISBN 9027710155;
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Cross-Agency Information and Communication System: X-ICS

Damage estimation Tsunami forecast
information information

DSG-SIM
Systems to support SiP4DXedge

disaster field operations A network system Enter disaster
and assist with information thatienetes Disaster information information to

uninterrupted aggregation and viewing simulate forecasts.
entry. communication. system

Information sharing system for disaster response agencies

8{ S : WBEHY 1/ N— 2> AET OIS A
' Cross-ministerial Strategic Innovation Promotion Program
e Development of Smart BOUSAI Network
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Cross-Agency Information and Communication System
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Cross-Agency Information and Communication System: X-ICS

X-1CS was used by Japan Ground Self-Defense Force at their disaster drill.
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ITUPublications International Telecommunication Union
Study period 2018-2021 Development Sector

Study Group 2 Question 5

Utilizing telecommunications/
information and communication

technologies for disaster risk
reduction and management




e ZE UITIREFEE

Tasically cousist of a general-purpose computer in which NerveNet OS is installed and any
= wire/wireless communication systems on the market. In addition, the system can drive with Y2 ~ ()
Re p o rt various electric power sources, such as power, battery. p ;iﬁﬁi t l — Z{ ’ — X E 4 / 7 \\’ h
power, elc
ASIA-PACIFIC TELECOMMUNITY Document No.:
'} 33rd APT Standardization Program Forum ASTAP-33/INP-18 " /’ \
(ASTAP-33) B/ s B o
~15 June 2021. Virtual/Online Meeti 20 . A= |
7-15 June 2021, Virtual/Online Meeting 31 May 2021 e NTT i
-
National Institute of Information and Communications Technology. Japan —
Figure 5-1: Overview of “NerveNet”™ Amro
PROPOSAL OF NEW WORK PLAN: Asshown n Figure $:2,N 2. Die Hard Network -remoetn
“LOCAL-AREA RESILIENT INFORMATION SHARING AND COMMUNICATION inchudes device mansgemq  S3-1- Sysem overview
. A “Die-Hard Network” is a tietwork system inchading server famction of its concept which is hard
SYSTEMS 10 break aa toughly survivable with various coamusnication methods, As sbown in Figare $-6,
main fechnical features of “Die-Hard Network™ are control of application services with vanous 2 e
communication methods and automatic data synchroazatsan by camyng network node devices Figare 1-2: LACS protypé and
Q o under commmmication blackout, and service continmty in standalone mode. These features make = % . &
L Abstract the petwork coof relatively free 2nd dynansically Therefore, Die-Hard LACS T“: t; .,Icl bom .,..tl. n‘:u.k Somcd l‘:.,.‘qm with services.
'.l'h_is con.lribu(ior.l Proposes a new \\.’ork plan l(). create an APT report on “Local-area resilient :::;;::l.::\;\'l;:;:‘:\alwu 1 and resilient sharing s S s e
information sharing and communication systems™.
- N1 (on jf T ——
2. Background = R R
> . X . N . . B o A hb SCR. LTS 7 T Figres -8 shows the sference ougput of the MTL model a defferent arean
Recently. information sharing and communication services are the part of foundation of our daily = g = e i e
life. and especially the local -area services are useful during/after disaster as a kind of the life line =D i - Gin
services. Itis necessary to suppose the case of the disruption of public network services including o
% ~ o . . . . . Amroeasnc daa vy Carrywg meework
the Internet. Hence. systems for information sharing and communications are required to have 20 sevice coatisaty & uandacos sode
hilis: RS H itniatine b i HH PR 1 | d infs 3

resilient cg
layer techn|
In addition
Two sessiq
of large-sc ANNEX:

pacific reg| DRAFT WORKPLAN

Figure $.8° (a) Flood (b) Emthquake The joint disaster classification and victim count
prediction are labeed at the fop left comer of the input images.

Considering thar communications idrasnucrre may be destroyed dering disaser, resilient
networking is amained by implementimg the NerveNet testbed as shown in Figure 9.

R R—
[ [—

“‘ctj!l‘;')' Title Local-area resilient information sharing and communication systems
establish a

and comm Output Report
Document Type
3. Proposd Relevant EG EG DRMRS
'f‘h Lokl Editor(s) Dr. Toshiaki KURI (NICT, kuri@nict.g0.jp)
sharing ang Dr. Masugi INOUE (NICT, inoue@nict.go.jp) NICT
Scope The s.cop'e <')f this \\'onrk ilelm are folllo“s: o s oy llnc::r:::::::: o Sl o8
1) to survey on technical specifications on local communications and —_— Operating terminal

Figare $.9: Example of usage of partable SIPAD

information sharing without public network services. Detailed study
points are:

- Anoverview of local-area information sharing and communication system
without public network services in peacetime and during/after disaster:
resilient capabilitics and specifications based on both network-layer and
R s L

its usc cases.
2) and to show guidelines for the usage of the system in APT member
countries.

Purpose The purpose of this work item is to introduce technical specifications and
use cases on local-area resilient information sharing and communication
e foar nractical neaos in APT moamhor conntriae

Figasre 5-10; Coafigusation example of portable SIPAD and operating tenminal 44
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NSF 6 LUIDX &2 Rty hDJ—0 TEEH

NSF(intelligentTresilient CTreliable’REAR Y RO —OFEZBIRICNSFAY3700 B RJL (53(8M) &, Ef43505 K
)L (631BM) #XDOERI 7> RICLBRINGS (Resilient and Intelligent Next-Generation Systems) 0005 A%

2022 F(I37M2 IR Chidta. /142 2R+, 505~1007 RILLAE 1 3~44[HE]

) RINGS Industry Working Group (1/2
Resilient & Intelligent NextG RINGS RINGS Research Framework 2 = Bill/2)

Systems (RINGS)

NsF Resiliency

Bederal Agency Partners:

Goal:
= Create an eminent US research community on Next Generation networks

* Enable meaningful sharing and collaboration
« Facilitate co-ordination to benefit all parties

RF and Mixed Signal Circuits, Antennas and

DOD, NIST " . New concepts
il Research results
Industry Partners: Apple, Ericsson, Google, IBM, Intel, Intelligence & University
Microsoft, Nokia, Qualcomm, VMware Adaptability Projects Novel sp:::;:r;g sagement ,“:aduhm &(;:g::::vem
awarded projects h
Industry / Govt.

NSF 21-581

Feedback
In-kind contributions

Scalable device-to-edge-to-cloud
continuum

National Science Foundation

intel mrcos noaa T2 ymware

Next-Gen Systems are a Game Changer )

* Increasing reliance on cellular networking infrastructure
* Anywhere - anytime - reliability, performance, service assurance is expected
* Transportation, Industrial applications, Safety and Defense
* Large-scale consumer use (much more than what we anticipate today)
= Enabling new applications
* AR/VR, Video analytics

Components

Merging digital/physical/virtual worlds

QOW@NET‘_{_ Google £

intel mwoon noka 229 ymware

Resilience as a Primary Consideration:

Resistance and/or high tolerance to attacks, failures and service disruptions, with
rapid identification of the root causes;

Graceful degradation of service and rapid adaptability when resource availability is
impacted by disruptive events; and/or

Resiliency in computational capabilities spread across distributed, heterogeneous,
and disaggregated resources.

Resilient Network Systems (Group A)

A.1 Full Stack Security

Advance a secure-by-design approach that enables the network
designers and architects to eliminate entire categories of threats and
address security requirements at the earliest stages of the design
process. A secure-by-design approach can be coupled with a clean
slate approach to ensure that system architects are not constrained
by compatibility requirements with existing systems.

A.2 Network Intelligence & Adaptability

Robust and rapidly adaptable next generation architectures,
protocols, and network system management that incorporate
intelligence and agility across network system functions,
components and services.

A.3 Autonomy
ability of the network to work at a highly functional level without
human intervention even during disruptive events.

A4: Exploratory Resiliency Components:
New modalities that will ensure the resiliency of a NextG network
system.

Enabling Technologies (Group B)
B1: RF and Mixed Signal Circuits, Antennas and Components
Fund: i ions on the and chip side (e.g., Widely tunable RF front ends;
Novel RF circuits and electronics with high power-efficiency especially for millimeter-wave
and beyond; Circuit and component resiliency for edge- and loT-devices;
Large-scale MIMO systems; Beamforming and multi-functional antennas;
Ad d duplexing circuits and technologies)
B2: Novel spectrum management technologies:
Design of new waveforms, coding, and signal processing methods;
At-scale signal processing and control for intelligent surfaces;
New multi-band/multi-radio network design, | ging di p ion and
licensed/shared/unlicensed spectrum approaches;
Advanced spectrum sensing, coordination and adaptation over short time-scales in a
sustainable fashion;
B3: Scalable device-to-edge-to-cloud continuum:
Software architectures to support use of energy-efficient and heterogeneous programmable
acc on end-devices; Soft architectures to support edge-to-cloud
disaggregation/virtualization; A and archit that work in
conjunction with software to meet performance and resiliency requirements;
Network & service interoperability / distribution / federation across the device-to-edge-to-
cloud continuum.
B4: Merging digital/physical/virtual worlds
Enable advanced applications at-scale, including Augs d/Virtual/s ded Reality
(AR/VR/XR), autonomous driving, massive interactive real-time applications, advanced
industrial/manufacturing and scientific user applications, and tele-health.

SHER—THGI SIS
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ITU-R Framework for IMT-2030 (M.2160)
6GTC ILSUI>R] &=HEEE

B M.2160 recommends usage scenarios and capabilities of IMT-2030 (International Mobile

Telecommunications), also known as 6G.

Q\\S‘* cenaﬁos of ’M %*G‘
'.
‘gls {.’e 2 %,
& 9’& Immersive 0‘9 %
G? ‘b Communication (7] f‘?"
Z
)
® (5
Integrated Sensing t Aland S
and . . Communication
C icati
ommunication oMBB
IMT-2020
mMTC  URLLC
I .
Massive . . Hyper Reliable
Communication and Low-Latency
G.) . Communication &
e, &
'J“, Ubiquitous &
% Connectivity &
%4 S
f) o
& )
(’6‘3 \ﬁ-\{t

Usage scenarios and overarching aspects

Capabilities of IMT-2030

NOTE: The range of values given for capabilities are

estimated targets for research and investigation of
IMT-2030.

3o

Capabilities

50



3GPP TH OUTAGE Z2f#tHUJELSLULUTLD

@
o
@)
(6]
©

&

=
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Challenge for zero outage network

NTT DOCOMO, Rakuten Mobile, SoftBank, KDDI

Jeju, South Korea. 2]

-

=In the

happen

=There

IGPP TSG-SA1 Meeting #106

Background

the service impact to millions to tens of millions of users among operators.

= Restoration from the outage have been studied so far, but avoiding

for *zero outage.

Tth May 2024 ~ 31st May 2024 $1-241092

past 10 years, there were several-times large-scale outages that cause

ing outage has not been considered well enough.

fore, it is important to study the use case to avoid happening outage

—

IGPP TSG-SA1 Meeting #106
Jeju, South Korea, 27th May 2024 - 31st May 2024

Use case examples

=t was identified that one of the main causes of outage is signaling storms in
the network.

="How to cope with signaling storms is one of the use cases of zero outage
network.

=Following types of the scenarios are proposed to be considered.

1. Restore quickly from signaling storms [reactive]

2. Avoid happening signaling storms [proactive]

Source:

$1.242135

Areas of interest
Resilience

NTT DOCOMO, INC., Rakuten Mobile, SoftBank, KDDI

$1.242135 - IGPP

studie

—

IGPP TSG-SA1 Meeting #107
Maastricht, The Netherlands, 19-23 August 2024

Overview

=*MNOs have experienced large outages several times recent years.

= Avoiding outage has not been considered well enough. Next generation
system shall be able to avoid outage before happening.

= Restoration from the outage has been studied so far and needs to be further

$1.242135

d for more quick restoration.

IGPP TSG-SA1 Meeting 2107
Maastricht, The Netherlands, 19-23 August 2024

Objectives

$1-242135

= Identify use cases and potential service requirements which are
related to avoiding outage and restoration from outage.

=Two scenarios below shall be investigated.
* Avoid outages [proactive]
+ Consider simplified system to decrease signaling congestion in network
+ Avoid signaling congestion by devices and network
* Restore quickly from outages [reactive]
+ Evolve restoration functions for more quick restoration
* Quick detection of outage
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