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Abstract
Prior to the market deployment of the local 5G system, JRC constructed a local 5G system on the demonstration floor in
its facility, to verify the local 5G radio wave propagation characteristics and communication performance. Also, a real-time
4K video transmission system was constructed with the local 5G system, which provides the experience of 5G’s benefits
such as ultra-high-speed transmission and ultra-low latency to potential customers and partner companies. Furthermore, an
interface for connecting various applications with the local 5G system has been provided in collaboration with customers
and partner companies were made possible. More than 20 municipal governments, universities, and companies have visited
the facility as of now and a demonstration experiment has already been conducted in collaboration with one of these

companies.
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Fig.2 5G demonstration system configuration in JRC Nagano Plant

HAEIRFI No.74 2023- 15

KR



(FEAfisR) O — A IVEGEARREC & 25GEFE Y X 7 LIBEE & Bl =

WBwTvy 7 by a7l WHP =T F v F 74 —24
FTEMETREE LT\ 5o 5GHEH R DOSGE F ALHEL — /N1
[a7#A >y 7x—A70 Ve ] & [5GHERM A » ¥
7x—A7H I )VIE | 2FETT S HIFIE5GAT A
M= L OEfEE, EBEFIRISGCHKE DMELENE
w5, bGHIE7Ta Fa VoW ETHhsH L 1 V1, MAC
(Media Access Control), RLC (Radio Link Control)# X O
PDPC (Packet Data Convergence Protocol) THE &b L A
Y 2, SDAP (Service Data Adaption)# £ I’ RRC (Radio
Resource Management) T S5 L A ¥3D—@EHDOMLE
FV 7 b 2Tk FETES N, CPUICEM A A5 —EB
WEREIXCPURLEE % o+ 7 1 — N9 % 729 OFPGAY — N THAT
Ehad (LA YUEHEENLLDPCH S OB G L% &), 5G
WMARDOEREIZAY— N7+ ¥, ENALNVIV—F, BHNES
EERBEMTH ), AL —AT — AT %o

5GY AT AIBITLE )7 (LFDL) &7 v 7Y
v 7 (LLFUL) o@fERtEE (71— sy — )
[¥DL 7 : UL 2123057 %0 FFRISULOIREREH IR EZ LY
B, 44, 35, 2612 THFECTH D, 5GY AT LD
FIC R KUK T,

®1 5GY X7 LDFET

Table 1 5G system specifications
et 1% F30s 4.8~4.9 GHz
TERG RS T 250 mW x 4
7 T R 3 dBi
JeiT e Foms $ g 100 MHz
EZET T | 4
DLL A V& 4
ULL 1 Y 1
T7E ) THME | 30 kHz
DLZFRF = QPSK/16QAM/64QAM/256QAM
ULZF 5 QPSK/16QAM/64QAM

TFTETOTIESGELEL AT L DT TV r—v a v
Bem i, SGHRERBETICBI A4 2T 7Y r— 3
YOBEOKREETREE T4, TT)r—aro—fl&
LT, 5SGOREREDE S LREBILED /NS EDREE ]
BEL DY TIY A DARKMHE R A E LR L 72, REE
X, 4K7 A T 4K 7V — L A AR OHDMIM £ 15 5 % 1P
I a—FL72ZH)ZTGIAT Ay NT—=7~uk L, 5GH
B EEE 2B A5 5 L % 15 CT4.8 GHz OIS 512 &
D EET Do SGHEDZIE L7ZIP/S 7 v M ZHDMIfE 5~
Ta— NN, ERINTWBGEEZ T4 AT VAIIFERT b,
F 2[R IC5GIR A AT O WS (HDMIE 5 ~7 3 — F &M,
AR ENMHE) 2T 571 AT L AIZFERL, 56D
Rk i 4 2 21 TR L CIRIE O/ & & & B KA ISR
LT ENTRETH S,

4. BRATREEDBIR S L UHER

4.1 AmE4FME O
S vy — IR LT E Y AT AICBI A15%

BAEFFEIR No.74 2023 - 16

etk o f5 % 3127”7 §. RSRPIZ30 kHzIE D2 IRE 5 D%
FEITHY, 5SGOMEMBEOMER, BILEH, EEEH
fHZ SICHCONARIETH L, LFOT V7 E%
45 m, WK (A= 74+Y) OTy7FE%1l mE L,
WMAREFLHEELASDLBLOULOKE A DALV —T Y b %
B L 720 DLIZDOWTIZ4L A Y OHFH L ORKA N — T
k257916 GbpsTdH % D IZxf L, FEHMEIZ B v THRKl
GbpsZ Bl L7z, PHEHME & FERMEDZSA U H ML LT,
HEHFTICIS L 72MIMOF ¥ A VEEOZEEZET 51,
COEBIZLY, F—RSRPIZBWVWTH ZAV—TFv F DZEH)
MBEHE NS, F2ULICOWTIELIL A YOG FORKA
V—72 FHYI0 MbpsTH 5 DIk L, FlMEIZ BV TR
K60 Mbps#z &l L7z0 1L A YK OULIZDOWT, [[{—0
RSRPTIZ AN =T MR ET 5 Z E BB TH 575,
FHEIZ BN TEHARE VI EARENTHEY, DLB X
CULO B FREIEICSEE O RIAH 5 T L ZRL T b,
{4t (RSRPIZxTd ADLE & NULD A )V — 7 v M)
DBUHFE R A M3ITR T

1200
1000 -
i
-g_ .
2 800 -
L .
N 600 - .
A R
2 400 i
X sl
- .:. . o -
a 200 - e . B
g 2
0 e ":o
-130 -120 -110 -100 -90 -80 -70

RSRP[dBm]
(@) RSRPIC{ ¢ BDLORIL—T v FEBIE
(a) Downlink throughput results against RSRP

70

60 . .
‘_g'so o« E. ;..c .
E ..Q x ~. .
-: 40 . .: :".
N 30 . pavi,
|
-y
2 20 :
K .
-l
210

0
-130 -120 -110 -100 -90 -80 -70

RSRP[dBm]
(b) RSRPIZXF HULD R IL— Ty MEBIE
(b) Uplink Throughput results against RSRP
X3 {mEiEM (RSRPICKET 2 XIL— Ty MMEM) OELEIFER
Fig.3 Observation results of transmission characteristics
(throughput characteristics against RSRP)




T (Rt B A O 2Lk 3 ARSRPO £ AL % M4 (a) 127R
T, FEHEMEEIERET VO I X BEEMAE LB L, FEll
AR AR EEDS 2L T B 2 & ZREFEL L 720 SE 4G
R, FEUME O LGP IZIEIRE T T VIS X 5 EHEE
£ 05 dBEWV S, HEEZIS L ERIE BB LR L Tw
%o BPEHEEHEDZALIC$ ADL AV—T"y DI —T
AD) ITRT. KF—%1, 77V r—a i2slzz
FTEAN—TF v b &l T oMLK EDOMOIE
B ET HIRIEL 2D, —BIE LT, BikT DU TIVEY
A 54K BLR(5E%12 BV CTEFY300 Mbps®DLA )V — 7 b
BUEE SNED, ZOWEEEZE B OEREY23 mLl
NETLUERD L EHTE 5,

— EREETI
e FjE

_ -9 — ZERELER
3
2 -95
& -100
2
-105 —
-110
-115
0 10 20 30 40 50
{=iR2ERE(m]

(a) BRKIWIEBE (X T 2RSRPOZEAL
(a) RSRP results against radio wave propagation
distance

600

e DLRAL—=Fv
500
— ZEIAEMER

=
(=
o

w
(=3
o

N
o
o

DLRIV—7F F [Mbps]
[y
o
o

o

0 10 20 30 40 50
{=REERE [m]
(b) EBFICMIERHICHTEIN—Ty FOE(L
(b) Throughput results against radio wave propagation
distance
M4 ERICHRIEBDOETLICH T 2 ImE 5 DEAIFER
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against radio wave propagation distance

(FAfisR) O — HIVEGEMRRBIC & 25GEFE Y X 7 LIBEE & HiflTEAL

42 YTIEA LAK BUGIC & B{m*ER

U= WGV AT LIZBITE Y ) v 7 BIEREH] 0%
WAEIZ6.7~22.6 msTH V), # AT O TR/
WL% O FIRBIEDNT & A LU ST, AKBLEANE S 512
HNTWBEZEEZRIETE D, BHENTIE, VAT 2D3%
ZEAMICBITA2RANZEIL (T F My T2 NIEIE)
1323.7~39.6 ms+ a THbo ¥ AT LEMET L EMERICH
VF B IBIEREE A £212R T, T Kb Ty MBIERON
UL, TE—=ANEGY AT AIZBTBHET Y ) v 7 ORI
HWoOEAE] (6.7~226 ms) BEIO [ra—¥/Fa—%
2BV B IEIERERT ] (17 ms) OHIAHIA O (23.7~39.6
ms) 70, 2D T4KA AT OBIE] BLU [F4
AT VAFREIE] OfM% a b L TW5hH, BLffEE AL —X

AT 2720121F, 5GIEEIX [ OPER%0.1 %U\V\] Wz
B ALBEH B B3, fiiié'gi_ﬂﬁf'ﬁ’?)/*”? v P T —ITE

HI8T A— 5 % B, MUEHEIZS LR R8T X —
% #FEIZ L ) PERO I AT F fa%éo FTEYAT L' W
720 7T A AKX AAEEOREF % 52K T,

T2 BGY AT LEAKBURIZE Y AT LICZHTS
MEIERSRE D AER
Table 2 Latency breakdown in 5G system with 4K
video transmission system

VAT LK N .
PATAEIR fi%
4K 71 A Z Homs 4% © 4K / FPS 24 Hz
rra—%/ 17 ms®@ - 25 - NMX-ENC-
TFTa—4% N2412A/NMX-DEC-
N2422A
- Ly a— 4% : Motion
JPEG
- FT2EPER : 0.1 %
5GV AT A 6.7~22.6 ms| - 300 MbpsML{5{z 3% Fy
ERREE S O X 1A K3
DOHARQF1ED 728
T4 AT LA #1250 ms

X5 FEVATLERWAEUTILEA LAKBRKICZE S
EEOHT (£ : 5GIE%RT / A& : 5GIz%T%)
Fig.5 View of the real-time 4K video transmission
using the demonstration system (left: before 5G
transmission / right: after 5G transmission)

HAESFIR No.74 2023-17

KR



(FEAfisR) O — A IVEGEARREC & 25GEFE Y X 7 LIBEE & Bl =

5. €787

(CH T3 0—HILEGHEEE

B E R IRANOEH A2 HE L7z [HN a8 T
Ml ©FEERE, 7E70TIRE L0 — FVEGHETE Y A
7 2 &£i-Con Walker (#kalsxthA 27 2 20 BRI 0K v
b)) ZHAEDOETEML 72, AFEERIL, i-Con Walkerd
HERIC5GH R L CFE 70 7 WE HEEET S 4,
i-Con Walker2'BHEI CHUS L7 a7 0 pET—4% 7714
%, U= NWSGELEY AT AL VIR v T u—
LHDTH D, FIFEEIZHBIT Hi-Con Walkerd HHELT
V= EM6IIRT . MHIZBWTETV— MEO=>0>0)
S>@WTH b, F72i-Con WalkerD & Hrilodh 507 7 1 v

OT v 7u— FHEZHTIRT, FHTIIBWT, 774
FEDHERkD TS5 4 X— FLTE (HE%BWA) #»

b O i 35 H

KEL LA Z L ZRHER LI, HAIZBIT L7 7 4 Vi
P O T, i-Con Walkerd ] & 12 & 1) 5GIii K & 5G3:
WHEDHTRBLIERTERLS Ao EICLE0D
EHEM SN B, —T7, BGHHE & DM TRl L AYSE 4 2 HE
fRCE TV AHAEMDIZI-Con Walker3d A1, 7 7 1 )Viix
EHEPFICEEL TSI EIRENT WS, U ED3E
FERE RS, BGICZ X A EHE O LE LilEr EH T 57
BIZ1E, 5GHEAR & 5GHEH)E & DB o Bl L & 542 R T
X5 L I)5GUEEDEEICTRALETH L I & 2R L 72,
AREEICL Y, BEEMEEZRE LT, BIM/CIME #E) L
7o PR B A IRV ORERR,  sHERFE B o0 AL,
HFHIC BT B TREEB ORI, B X AR W2 HE)
HMER R EDY — 2BV Ta— B VSGOTE AT
&L ERFGEL T,

& (Cerl) -

ﬁ'*fm

i-Con Walker

M6 O—#IL5GEIEERICH T Bi-Con Walker® BRETIV— b (D=Q=0=®)
Fig.6 Autonomous traveling route of i-Con Walker in local 5G demonstration experiment (D=>@=03=®)

HAELRF TR No.74 2023-18




(HsRY) O—HIVEGERRIC & 25GEI ¥ X 7 LB E HlTEE

O—HLBGICLBZ 7747y 70— KEE (Mbps)

m FEESHE
n REFHE

7w 7'A— KEE[Mbps)

[

i-Con Walker® [f] & &
Z7ANETYTA—FLI-H R

14

X7 O—AHIBGIZL D T 71 IVEREERE DBITERE
Fig.7 File transfer speed results over local 5G

L, RBHEETNO [DhmBafit ¥y —] 2a—7
WEGHEIETFTE 7T E LT TIVE A LAKMUFIEE Y A T
AR L, 5GOME MR % & IGEIEDFIK A TREL L
oo F7o, BMB(REY AT AOBEBEBEIZBWT, 5GIZ L
LWHGR R L SN EHEENES L e B3
b2 )2 TRELEINLNT A5 OFRENREZILEL
720 ARETHRA LIV AT A LRI—D5GY AT A%, HIE
7L —FHRAEEDOTFT A a— 2BV TEBYEEL
HWELT—R®, BIUABIAZ A - T4 Ly Y
DEFRBRIGIZB W TREROMAERE L L2 581E 7
TGy b7+ =L LTOHNTRH#EEBEINTVWE W, &4
B, A=A 7 — AT LEMEEIFEER, BEEA
YT IGBHIZBITLDX (TUINDNT VAT A= A=
V) #EEO—Bh 2, SR IRE O R & T 7 7
ORI AZEH L Tw <,

512, BIDHEATD LK EFICBIT LN %G
e, SHOIRPMFESN DI 4 REESTHIZBIT 5%
FREEtl, =FEEE SMBEMLE X OHHRY — A% &I
T, B—H VGO R KR TELTEV A ML —T 3
v ORSIRM A D, S5GOE AR D ik a BB L T
W3 HEME, =77 L EHER HERMB X O
BERLEOEI AR F = DOFERDLHE - HAIZ N
HLTw <,

SEVH

(1) H5MARENA VAT + —F 4, "B — HIVEGHREFH
HEH I~ = 2 7 V", https://5gmf.jp/wp/wp-content/
uploads/2021/04/local-5g-manual2_02.pdf

(2) https://amxjp.net/pdf/product/nmx-enc-n2412a_5.pdf

(3) https://www.jrc.co.jp/jp/about/news/2022/0711-1.html

(4) https://www.city.itoshima.lg.jp/s045/20211102131241.
html

A & — 8

5G : fifth Generation (4551 BhAEIEHIIE)

LTE : Long Term Evolution (£53.9~#54 AR Bl (k15 $4%)

LDPC : Low Density Parity Check ({R#5£/3Y) 7 1 ##&5)

FPGA : Field Programmable Gate Array

QPSK : Quadrature Phase Shift Keying (PUf7HI{RRSZ57H)

QAM : Quadrature Amplitude Modulation (I AZHRIEZEF)

MIMO : Multi-Input-Multi-Output (< )VF7 ¥ 5 FHflio—o)

DL : Downlink (FEH#1/5 2> 5 Ui KANIANT CRAMF & 2 @S HEHS)
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RSRP: Reference Signal Received Power (L5 5525 E )

BIM/CIM (BIM : Building Information Modeling/CIM : Construction
Information Modeling/Management) :
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