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Introduction of NICT

© National Institute of Information and Communications Technology (NICT)
Japan’s only national R&D agency of ICT.

© History N oseing
Radio Telegraph Research Division Egh.?,;(c
established as a part of Ministry of S
Communications (1896) Y dubg fer S
Radio Research Laboratory (RRL) ™™™ 1 = " tosnton
established (1952) | T e e
Reorganized to Communications I

Research Laboratory (CRL)(1988)

NICT established (2004)
Mid-term Plan (5 vears)

M Okinawa Electromagnetic Technology Center

Note: The structure was changed on April 1st., 2016.
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CRL established as Incorporated NICT established by Here we are
Administrative Agency Merging CRL and TAO
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NICT’s Wireless Networks Research Center

« R&D on terrestrial wireless
communications

Wireless Systems Lab. | > Over 40;staffs, most of the
researchers are PhD holders

Space Communications Lab. » ~Located in Yokosuka

Research Park (YRP)

Wireless Networks Research Center

Planning Office

(e.g. poles and boxes with power supply and
networks along with roads.
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Anechoic chamber
(big enough for cars)
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Future of Mobile Communication Syst

© Requirements for various performances of the 5" generation mobile
communication system (5G)

Enhanced Mobile Broadband(eMBB)
massive Machine Type Communication (MMTC)
Ultra Reliable Low Latency Communication (URLLC)

© Era of Internet of Things (IoT) is coming

Various specialized wireless systems will be deployed
since a single system can not afford to satisfy
all the requirements of variety.of'services

More cells with smaller access range

« Current cellular network-architecture
has come to its limitation

5G Eco- Society

Regulation, Security, Operation & Manageme™

< Future wireless communication system
including 5G should have a new way of
fu nctional |m provement Ref.:5GMF White Paper “5G Mobile Communications Systems

. for 2020 and beyond” Ver.1.1(September 29, 2017)
A way to flexible deployment of
micro‘cells (base stations)
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Accessibility of UEs and spectrum sharing

Macro cell base stations

Macro cell base stations (Cellular operator B) :
(Cellular operator A) |
[
Macrocell |
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Microcell Vi
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Micro cell base stations A (Micro cell operator(s))
(Cellular operators) ’
UE A UEB
(subscriber of (subscriber of
Cellular OperatorA) Cellular Operator B)
Cellular  Cellular Cellular Cellular Micro cell
OperatorA Operator B operator B operator A operator(s)
. - - . .
/ \ / \ /‘qu/‘_’\/‘ L A&\ } Utilize required bandwidth
- v— 2 — > (depe_:nds on time,
freq.  location, etc.)
Frequency bands -« vo--":.c--7 __--"7 Frequency bands
for macro cells é é for micro cells
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Introduction of “private area” |

v To accommodate massive number of devices ‘with different
requirements

Classify operational area of micro cells

~ Public area:
Area where cellular operators are operating

~ Private area:
Area where specific individuals or organizations are
operating (office, factory, university campus,
shopping mall, etc.)

o Easy deployment, but mobility and guaranteed QoS
Some interfaces to the cellular system
Operation as an integrated mobile wireless system
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Cooperation of “public area” and “private area”

deployed

in the private area
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Uses the macrocell control plane to inform

Core network

} [(Cellular Operator A)

. Companies, train stations, factories,
underground shopping malls,

universities, commercial facilities,
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Microcell Operator

Subscribers of the partner cellular
operator can connect
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(Areas where conventiﬁl cellular communications are deployed)

Install

by the cellular operator
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Private Area
(Area in which the decision to install the cell was
made by the owner/manager of the facility, etc.)
I Installed by the facility manager / service provider
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Discussion on Architecture in 3GPP

v Following features are discussed in 3GPP SAZ2 as 5G
system architecture

Service based architecture with service-based interfaces
and network function services

E2E network slicing

Data storage architecture with.compute and storage
separation

Common N1 and N2.interfaces for 3GPP and non-3GPP
access

Support for edge computing
Application mfluence on traffic routing
Network sharing

NI T 'ormation ;nd (o]
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Concept of Network Sharing

v 3GPP TS 23.251 mentions two approaches of “network sharing”
© NICT is proposing the concept jointly with vendors etc.

/(1) MOCN: Multi—Operator Core Network \ /(2) GWCN: Gatéway Core Network \
* Independent from core network e A part of core network is used in
* A eNB is directly accommodated by shared network
multiple operators * “Sessions in the same eNB are
* eNB is shared by the operators managed in shared network
N oN eNn | s LT, CN CN CN | v,
Operator A Operator B OperatorC | """ Operator A Operator B Operator C

Shared Shared Shared

RNC

"‘\Radio Access Network/,,-"'
........... Operator X .

- /

Both the.qﬁ}roaches should be discussed as acceptable
app@;@ would be different from operators to operators
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Proposed Architecture for 5G Core
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(1) UE connects to cell (cellular)
(2) Cell (cellular) provide operational
information of cell (microcell)
(3) UE connects to cell (microcell)
— On disconnection from cell (microcell),
UE reconnects to cell (cellular).

NSSF: Network Slice Selection Fu
NEF: Network Exposure Finction

Devices (UESs) Cellular operator

Module for
cellular operator

Module for
microcell operator

Commercial LTE Modules

) \ 0 ‘ g
connected to a PC with USB I/F \\') L
-
\ - -
-
NICP e
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Trial of 5G Application - Disaster Prevention Repository —

© Target: massive Machine Type Communication (MMTC)

v Accommodate up to 20k devices _ _
by 5G New Radio (NR) with “Grant Free” feature accom.modatlng a massive number of UEs

as “private area”
5G mMTC gNodeB/ a2
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[Evaluation plan of massive MTC]

+ Verify the performance of .simultaneous massive
connectivity to a 5G gNodeB.(up to 20,000 UEs) ,
comparing with 4G

+ Demonstrate the capability under a large-scale
disaster scenario
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Local government /
Disaster relief center

Relisf i nd city officers
ith 5G loT UEs cambe shared by.emartphone
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Care of the elder and injur

f \wi’that;llst?ft;au;r\lrearable 5G

it

e devices

Confirmationof t—;\rz:t,ue;? focation

by distributed 5G loT UEs  Shelter

[Use scenario]

» Manage the locations of articles and persons around shelters
(doctors, volunteers, evacuees (with distinction of children / old
people, male / female), etc.)

» Using 5G IoT devices and smartphone, integrated information

can be provided to doctors, city officers and volunteers
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Trial of 5G Application — Smart Office —

Two dimensional (thin) access area on a table

Displays as “private area” forspectrum sharing

Sharing meeting documents/materials, showing remote attendees,
and showing some suggestions from meeting assistance function

Meeting assistance robot
Taking meeting logs and
support discussions
working with servers/
edge computing resdiises

Smart desk with
built-in 5G sheet antenna
Same frequency bands
can use at adjacent

smartdesks (* \1ep Tablet PC . | -

_ Smart chair mMTC |
f’ehr?]\évtlgg,ffecnedse%fs Sense positionand
movement of seated person

URLLC

E-whiteboard
Drawing lines can be
shared with anotherone
at differentlocations
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v 5G will play an important role
As an infrastructure for 0T

Concept of self-deployed micro cells-and flexible
Integration into the mobile system is one of the keys

o Prototypes and Collaboration with variety of entities
5G/IoT technologies are business/service oriented
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